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Abstract
Introduction: Following the publication of the ARDS
Network (ARDSnet) trial over two decades ago lung
protective ventilation with low tidal volumes has become a
mainstay in the evidence based management of acute re-
spiratory distress syndrome (ARDS). The ARDSnet trial
protocol uses the Devine formula which is based on height
and gender to calculate the predicted body weight (PBW)
which is then used to calculate the tidal volume in ml/kg.1-2

The first step to calculating a safe tidal volume is mea-
suring the patient’s height. Visual estimates of patient’s
height are often inaccurate and measurements in some
patient groups can be challenging. Various methods have
been suggested to aid accuracy and ease of measurement.
Once the height is known the second step is to use the
Devine formula to calculate the PBW. This is often done
using online calculators or using tables with height and the
PBW. The third and final step is multiplying the PBW by the
desired tidal volume in ml/kg typically starting at 6ml/kg.
During the COVID-19 pandemic, the combination of

various factors such as greatly increased doctor and nursing
workload, use of personal protective equipment (PPE),
concerns over the use of reusable equipment such as tape
measures and difficult access to online calculators for PBW
calculation when donned in PPE in some COVID-19 units
made measuring height and calculating a safe tidal volume
particularly challenging.3

Objectives: To develop a quick, safe way of calculating
lung protective tidal volumes for ARDS patients including in
COVID-19 Intensive care units.
Methods: We used the Devine formula to calculate the
PBW in males and females at every centimeter (cm) from
152cm to 200cm. Males PBW= 50 + (0.91 × [height in
centimeters� 152.4]) Female PBW= 45.5 + (0.91 × [height
in centimeters� 152.4]). We then multiplied the PBW by 6
to generate a 6ml/kg PBW tidal volume.
Using image editing software, we then designed gender

specific rulers with cm markings to measure height placed
beside the corresponding calculated PBW and tidal volume
6ml/kg for that height. We also placed the ARDSnet PEEP/
Fio2 titration table. The resulting ruler when printed to
scale can then be used as a disposable measuring tape that
allows height, PBW and 6ml/kg tidal volume to be calculated

easily with one measurement and without the need to
resort to calculators, tables or reusable equipment.
Results:
Conclusions: These JPEG images can be downloaded and
printed to scale. Once printed the ARDS ‘rulers‘ allow easy
and quick measurement of height, PBW and 6ml/kg tidal
volume with one measurement without resorting to cal-
culators or tables. As they are simply printed on standard
paper, they are single use and therefore do not pose an
infection control risk.
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Abstract
Introduction: The global COVID pandemic has led to an
increase in UK intensive care unit (ICU) admissions re-
quiring invasive mechanical ventilation (IMV) for severe
acute respiratory distress syndrome (ARDS). Whilst the
optimal management strategies of COVID ARDS are still
the topic of research and debate, existing ARDS guidelines1

provide a framework for best practice. The University
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Hospital of North Durham (UHND) ICU is a 10 bed
combined critical care unit which, during the pandemic,
cared for significantly more patients requiring IMV for
ARDS. We set out to quantify the number of patients
requiring IMV and assess the number of these patients
receiving optimal ARDS treatments based on the existing
ARDS guidelines.1

Objectives: Assess performance against best practice
guidelines for ventilation in ARDS with standards of 100% of
ventilated patients having weight, ideal body weight (IBW),
demispans and target tidal volumes documented, ARDS
identified and delivered tidal volumes <8ml/kg.
Methods: Prospective case review with inclusion criteria
of adult (>18) patients admitted to UHND ICU in January
2021 requiring IMV for any indication. A range of clinical
data was collected including arterial blood gas results,
ventilator settings and treatments instigated.
Results: 40 patients underwent IMV during the audit, a
250% increase on similar period in 2017, with a mean age of
53. Respiratory failure was the primary indication for
ventilation in 48% of which 84% was secondary to COVID.
The average length of ventilation and stay was 4.9 days and
7.5 days respectively. Clear documentation of data relevant
to ARDS ventilation was poor. 68% of patients had
documented weight, 0% an IBW, 5% demispans and 25%
target tidal volume.
63% fulfilled criteria for ARDS by the Berlin definition,2

44% of these ‘severe’. Only 20% had ARDS documented as
a clinical problem. Despite this the majority (88%) had
appropriate delivered tidal volumes (6-8ml/kg) with an
average delivered tidal volume of 7.4ml/kg. Recommended
ARDS ventilation strategies, depending on severity, were
used largely appropriately with 52% of ARDS patients
having high positive end-expiratory pressure (PEEP), 76%
paralysed and 48% proned. None were referred for extra-
corporeal membrane oxygenation (ECMO).
ARDS patients without a label of ARDS (‘missed ARDS’)

demonstrated less conformance to guidelines than those
with positively ‘identified ARDS’, with less paralysis and
proning across both moderate and severe cases and two
patients receiving inappropriately high tidal volumes (>8ml/
kg).
Conclusions: Despite a significant increase in workload
from the pandemic and perhaps consequently less com-
plete documentation, the vast majority of patients with
ARDS received appropriate lung protective ventilation.
However, there is poor labelling of patients with ARDS,
which this audit may suggest leads to those patients being
less likely to receive ARDS treatments such as paralysis
and proning, emphasising the importance of identification
of ARDS. We suggest improvements in documentation
could be made with proformas for ventilated patients
prompting IBW and target tidal volume calculation, as well
as serial PF ratios to identify and stratify patients with
ARDS, serving as a prompt for consideration of paralysis,
proning or ECMO referral.
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Figure 1. Male and female ARDS Rulers. Height (cm), PBW (kg)
and Tidal volume (6ml/kg) can be read from left to right.
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Abstract
Introduction: Previous studies on acute respiratory dis-
tress syndrome (ARDS) relate trajectories to initial degree
of hypoxia1,2 Further work is required to deduce whether
previous ARDS frameworks are applicable to COVID-19
ARDS patients.
Objectives: How does hypoxia progression influence
outcomes in non-COVID ARDS patients and does this
differ from COVID-19 ARDS patients?
Methods: Mechanically ventilated patients that met
the Berlin ARDS Criteria1 were selected from the
Medical Information Mart for Intensive Care (MIMIC)
database.3 Daily blood gas and ventilatory settings were
analysed, from the point of intubation to death or
discharge, allowing longitudinal analysis with high
granularity. Our primary outcome was how the tra-
jectory of patients was dependent on their hypoxia
progression. Secondary outcomes included how base
characteristics and initial clinical parameters affect
trajectory and outcomes. Comparative analysis was
performed between the results of this study and a
previous large COVID-19 ARDS study4

Results: 1,575 ICU admissions were included in the study.
All results report this study first followed by the COVID-19
study.4 Overall survival rate was higher (70.2% vs 57.7%);
less patients had initial moderate or severe hypoxia (54.5%
vs 76.8%); less patients had worsening of hypoxia over the
first 7 days (18.9% vs 31.8%); and more patients improved
their hypoxia status (33.1% vs 23.5%).
This study showed a smaller proportion of hypoxia non-

resolvers compared to the COVID study (32.6% vs 57.9%).
However, non-resolvers in the two studies had similar
survival rates (58.6% vs 60.4%). Length of ICU stay (LOS)
and duration of invasive mechanical ventilation (IMV) was
significantly less in this study compared to the COVID-19
study regardless of hypoxia resolver status.
Conclusions: Non-COVID ARDS patients have a more
predictable natural history and trajectory compared to
COVID-19 ARDs patients. Respiratory failure occurs less
frequently and is quicker to resolve, resulting in a lower
proportion of hypoxia non-resolvers. However hypoxia
non-resolvers of both populations have similar survival
outcomes. Despite this, COVID ARDS patient have much

longer ICU length of stay and length of ventilation which has
significant implications for provision of critical care re-
sources. Further analysis of the impact of COVID-19
therapies on these outcomes is needed.
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Abstract
Introduction: Microvesicles (MVs) are cell-derived
membrane-encapsulated particles carrying functional mo-
lecular cargo and surface markers derived from their pa-
rental cells. Within blood, increased levels of circulating
neutrophil-derived microvesicles (N-MVs) are associated
with clinical severity in sepsis and severe burns injury pa-
tients suggesting potential as biomarkers and mediators of
organ injury.1,2 We previously found a dramatic increase of
circulating MVs uptake within the pulmonary vasculature by
lung-marginated monocytes in a mouse model of endo-
toxemia.3 As a major site for accumulation of inflammatory
cells during sepsis, uptake of N-MVs within pulmonary
vascular microenvironment could influence inflammatory
processes contributing to indirect acute lung injury.
Objectives: To determine N-MVs target cell-specific
interactions and functions within the pulmonary vascu-
lar microenvironment by developing an in vitro
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monocyte-neutrophil-endothelial cell ‘tri-culture’ model
of inflammation.
Methods: Neutrophils and peripheral blood mononuclear
cells (PBMCs) were isolated from healthy volunteer blood
by density gradient centrifugation, and monocytes from
PBMCs by negative immunomagnetic bead selection (Mil-
tenyi). N-MVs were generated by fMLP stimulation of
isolated neutrophils. For establishing the tri-culture model,
confluent human lung microvascular endothelial cells were
pre-treated with low-dose tumour necrosis factor (TNF) to
promote uniform leukocyte adherence. After renewal of
media, neutrophils and monocytes were added to endo-
thelial cells, allowed to adhere and then incubated with N-
MVs for 3hrs. Expression of neutrophil and monocyte
activation markers, and generation of neutrophil extra-
cellular traps (NETs) were evaluated via flow cytometry.
Production of soluble TNF was measured by ELISA. For
uptake experiments, N-MVs were labelled with CFSE
fluorescent dye, and cell-associated fluorescence was
quantified by flow cytometry.
Results: Addition of N-MVs to tri-cultures resulted in
significant upregulation of surface activation markers on
neutrophils: the tertiary and secretory granule marker,
CD11b (Figure 1(a)); the secondary granule marker,
CD66b (Figure 1(b)); and the primary granule marker,
CD63 (Figure 1(c)). These responses were reduced in the
absence of monocytes. By contrast, N-MVs induced in-
creased levels of NETs (Figure 1(d): myeloperoxidase/
Sytox-green positive events) independently of mono-
cytes. Monocyte activation by N-MVs was indicated by
increased expression of tissue factor compared to

untreated controls (MFI: 149.0±23.6 vs. 7.106±2.78,
p<0.0001) and production of TNF in tri-culture superna-
tant (285.4±171.6 vs 1.98±1.64 pg/mL, p<0.01). Lastly, we
demonstrated uptake of CFSE-labelled N-MVs by both
neutrophils (MFI: 34.5±13.7) and monocytes (MFI:
197.0±177.0). Interestingly, the addition of a blocking anti-
CD18 antibody significantly reduced uptake by neutrophils
(MFI: 16.6±7.2, p < 0.05), but not by monocytes.
Conclusions: We developed a physiologically-relevant
tri-culture model to study inflammatory crosstalk be-
tween N-MVs with myeloid leukocytes sequestered within
pulmonary vasculature during sepsis. We demonstrated
that N-MVs are likely taken up by both marginated
monocytes and neutrophils within the pulmonary vascu-
lature, and that they are capable of producing significant
activation of marginated neutrophils, indirectly via
monocyte-dependent mechanisms or directly via induc-
tion of NETs. Our results suggest a central role for cir-
culating N-MVs as a strong mediator of acute intravascular
inflammation within the lungs, leading ultimately to pul-
monary endothelial dysfunction and development of in-
direct acute lung injury.
Acknowledgements: Funded by NIHR Research Pro-

fessorship (RP-2015-06-18) and the Chelsea & West-
minster Health Charity.
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Figure 1. N-MVs activation of neutrophilis is dependent (a-c) or the presence of monocytes (d). Flow Cytometric values of neutrophil
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neutrophils(%) that co-express myleperoxidase (MPO) and Sytox-Green. Data expressed as mean with ± SD and analysed with Two-Way
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are the untreated controlls.
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Abstract
Introduction: Extubation failure (EF) in high risk me-
chanically ventilated patients is as high as 20-25%,1,2 re-
sulting in increased morbidity, mortality and length of
hospital stay. It is more relevant in times of global health
pandemic that we look out for the strategies which can
potentially reduce the burden on healthcare system. Pro-
phylactic use of Non-Invasive ventilation (NIV) is recom-
mended following extubation in patients at high risk of EF.
Most studies2,4 so far have addressed the issue of pro-
phylactic NIV use in setting of Randomized control trials.
Therefore, we conducted a prospective cohort study in a
real-world scenario looking for the overall impact of
prophylactic NIV in patients at high risk of EF.
Objective: Evaluate risk factors and outcome associated
with EF in the selected population group.
Material and Method: Consecutive adult patients (≥18
years) admitted in the mixed intensive care unit (ICU) of a
tertiary care centre, between January 2018 and December
2019, who passed a spontaneous breathing trial (SBT) fol-
lowing at least 12 hours of invasive mechanical ventilation and
put on prophylactic NIV for being at a high risk of EF, were
prospectively followed throughout their hospital stay. Ex-
tubation failure (EF) was defined as developing respiratory
failure within 72 hours post-extubation requiring reintubation
or still requiring NIV support at 72 hours post-extubation.
Results: A total of 85 patients were included in the study.
11.8% of patients had extubation failure at 72 hours with

an overall reintubation rate of 10.5%. Higher age (p <
0.05), longer duration of invasive ventilation (p < 0.05),
and higher sequential organ failure assessment (SOFA)
score at extubation (p < 0.05) were identified as risk
factors for extubation failure in univariate analysis.
However, in the multivariate analysis, only a higher SOFA
score remained statistically significant in forward logistic
regression analysis (p < 0.05). We found a clear trend
toward worsening organ function score in the extubation
failure group in the first 72 hours post-extubation, sug-
gesting extubation failure as a risk factor for organ dys-
function. Cumulative fluid balance was higher both at
extubation and in subsequent 3 days postextubation in the
failure group, but the differences were not statistically
significant. Overall, ICU mortality in the study population
was 9.49% and was significantly higher in failure group
(50% vs 4%, p < 0.001).
Conclusions: Higher age, longer duration of invasive
ventilation, and higher baseline SOFA score at extubation
remain risk factors for extubation failure even in this high-
risk subset of patients on prophylactic NIV. Extubation
failure is associated with the worsening of organ function.
A trend toward higher cumulative fluid balance both at
extubation and post-extubation, suggests de-resuscitation
as a potentially helpful strategy in preventing extubation
failure.
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Abstract
Introduction: Patients who require re-intubation are
more likely to have prolonged ICU stays and to die in
critical care.1 This may be a particular problem in patients
with neurological disease.2

Objectives: To review the electronic intubation records
in a mixed general and neurosciences unit to identify re-
intubations in critical care. To identify patient factors and
risk factors associated with re-intubations and to use this
information to improve patient care.
Methods: All intubations are recorded using a structured note
on our unit. The records between January 2019 andNovember
2020were reviewed togetherwith the patients’other electronic
records. The numbers of critical care intubations per patient
were calculated and the reasons for re-intubation were classi-
fied. Chi-squared tests were used to compare categorical data.

Results: There were 3657 admissions for 3164 patients
admitted in the study period. 367 (12%) died on the unit and
1525 (48%) had a neurological diagnosis. The mean
APACHE 2 score was 11 (SD 6). We identified 455 in-
tubations in 342 patients. Of these 342 patients, 81 (23%)
had more than one intubation in critical care (2=53,
3=24, 4=4). Of the 261 patients with single intubation, 81
died (31%) and 136 (52%) had a neurological disease of
which 34 (25%) died. The corresponding figures for the
81 patients with multiple intubations were 24 deaths
(30%), 39 (48%) had a neurological diagnosis of whom 8
died (21%). None of these findings was significantly
different between the single and multiple intubation
groups. 154 of the first intubations in critical care were
documented as reintubations, having had their primary
intubations prior to admission. This gave a total of 256
reintubations (56% of all intubations). Of the reasons for
reintubation, 181 (70%) had had a failed trial of ex-
tubation (33 of these had signs of laryngeal oedema (27 or
82% female)), 52 had had a tube obstruction or leak and
only 10 had self-extubated.
Conclusions: On our unit, there was no difference in the
mortality or the number of patients with a neurological
diagnosis between patients who had had one or more than
one intubation on the unit. Over half of all the intubations
on our unit were reintubations, most were associated with
trials of extubation. To address this problem, we produced
a checklist to facilitate best practices around trials of ex-
tubation. This is shown in Figure 1.3

Figure 1. ■■■.
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Abstract
Introduction: Dislodgement of teeth is not uncommon in
anaesthesia and intensive care. This is usually due to airway
manipulation during intubation for surgical procedures or re-
suscitation. Many patients have risks factors for dislodgement of
teeth, such as pre-existing dental pathology, poor dentition,
restorative dental work and features of a difficult airway.
Objective: To emphasize the importance of dental as-
sessment and maintenance of oral hygiene in the ICU.
Methods: A 67-year-old man, known to have poor den-
tition and loose teeth, was emergently intubated for low
conscious level due to subdural haematoma with mass
effect. He underwent burrhole surgery for decompression
but remained intubated as he developed pneumocephalus
and conscious state did not improve. His upper incisor was
noted to be dislodged, 2 days after admission to the In-
tensive Care Unit (ICU). A search began–direct laryngos-
copy, chest X-ray and abdominal X-ray were performed
and there was a 1cm calcific density projected over the left
abdomen, likely the dislodged tooth. He did not present
with any abdominal symptoms of intestinal obstruction or
perforation and it was assumed that the tooth had been
egested uneventfully after a few days.

Results: Dislodgement of loose teeth or dental pros-
theses can occur without any signs or symptoms in the
critically ill patient. These patients may have low con-
scious levels or are sedated and intubated so they are
not able to communicate to the nursing staff that dis-
lodgement has occurred. If loose teeth or dental
prostheses that have been aspirated into the tracheo-
bronchial tree chronic lung infections, asthmatic
symptoms, lung collapse or lung abscess can develop.
These need to be identified and removed as soon as
possible, usually be flexible or rigid bronchoscopy as
they serve as a nidus of infection. Rarely, open thora-
cotomy may be required for removal. If the loose teeth
are ingested, it typically passes through the digestive
system and is expelled in the stool. However, swallowed
dentures may lead to hollow viscus necrosis, perfora-
tion, fistulae formation, bleeding and obstruction.

In our ICU, there is at least once daily oral toileting
for all patients. This is performed more frequently for
patients who are on nasogastric feeding or are un-
conscious. Oral toileting can be done by one of the 2
methods–using a disposable pre-prepared oral swab
stick with sodium bicarbonate or with swabs soaked
with chlorhexidine 0.2% mouth wash. Any nursing staff
can easily carry out this procedure and it includes
simple daily inspection for loose teeth, sores, ulcers or
thrush.
Conclusion: In the critically ill patient, in whom there
are many medical issues to sort out, it is still important
to care for the dental health of the patient, to avoid
further complications. Basic dental assessment should
be performed routinely and regularly by nursing staff, as
soon as the patient is stabilized. Adequate training and
oral care protocols should be in place. Loose teeth or
dental prosthesis should involve a dentist for evaluation
and removal.

References

1. Abidia RF. Oral Care in the Intensive Care Unit: A
Review. J Contemp Dent Pract 2007;8(1): 076-082.

2. N Yokoo, A Igarashi, M Sato, M Nakane, K Kawamae.
Importance of dental assessment in the intensive care
unit: two cases of accidental metal crown migration
detected by daily routine chest roentgenograms Ya-
magata Med J 2014: 32(1): 36-39

3. Gachabayov M, Isaev M, Orujova L, Isaev E, Yaskin E,
Neronov D. Swallowed dentures: Two cases and a
review. Ann Med Surg (Lond). 2015;4(4):407-413.

4. L Abeysundara, A Creedon, D Soltanifar. Dental
knowledge for anaesthetists, BJA Education 2016
16(11): Pages 362–368

5. Khoo Teck Puat Hospital guidelines. (2020). Work
Instruction for Oral Hygiene SWI-NURS/INPT-01-03-
01

Abstracts 7

https://salfordcriticalcare.org/extubation-checklist/


P019

Life-threatening tracheobronchial
obstruction with blood clot, managed using
whole endotracheal tube suction

Airway management
Neil Roberts, Barney Scrace, Venkat Reddy and Nick Marshall

Royal Cornwall Hospitals NHS Trust

Abstract
Introduction: Tracheobronchial obstruction due to blood
clot after mucosal injury is a rare complication of tracheal
instrumentation which may occur during airway surgery (eg
tracheostomy), or during a minor procedure such as use of a
bougie at intubation. This situation poses several challenges,
including potential ongoing bleeding, obstruction of both
distal and proximal airways, ball-valve behaviour, and the
potential for complete airway occlusion at any stage with
subsequent failure of ventilation. We present a case of life-
threatening tracheal clot (Image 1) following bougie-
facilitated tracheal intubation for a patient undergoing inci-
sion and drainage of an abscess.
Objectives: To describe a novel, life-saving management
option for tracheobronchial clot, in the context of previous
research.
Methods: A literature search was performed on Pubmed and
GoogleScholar using search terms ‘tracheal/tracheobronchial’
‘obstruction’ ‘blood clot’ ‘mucus plug’ ‘suction’. The authors
reviewed this in context of a recent emergency case.
Results: There are several case reports of emergency
management of tracheobronchial obstruction, usually ei-
ther bleeding due to airway injury (for example at tra-
cheostomy), or from large mucus plugs. Most are
removable using standard suction catheters, or using

suction via fibreoptic bronchoscopy. If this is unsuccessful,
rigid bronchoscopy and optical grasping forceps may be
indicated. Should all these tactics fail, as in this case, the
endotracheal tube may be advanced onto the clot under
fibreoptic vision, then connected directly to the suction and
removed – along with the complete clot (Image 2).
Conclusions: The use of whole endotracheal tube suction
in life-threatening tracheobronchial clot is a simple tech-
nique using standard kit available in all anaesthetic rooms,
and may save lives where standard rescue methods fail.
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P020

Why can’t we purchase kidneys? A ethical
review of presumed consent organ
donation compared against a regulated
organ marketplace.

Brain death, organ donation
and transplantation
Jennifer Lewis

Guys and St Thomas’ NHS Foundation Trust

Abstract
Introduction: For those living with certain life limiting diseases,
an organ transplant is the only option to return to normalcy and
a life free of intensive medical investigation and treatment. The
demand for organs, notably kidneys is growing internationally

Image 1. View of obstructing tracheal clot on fibreoptic
bronchoscopy.

Image 2. Clot once retrieved using endotracheal tube as suction
device.
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and far outstrips the supply available through either deceased or
living donors.1 England has recently moved to a presumed
consent model for organ donation in part to increase the
number of organs available for transplant.2

Objectives: The objective of this research was to examine the
likely impact a presumed consent model of organ donation will
have on organ donation rates within England. A particular focus
was placed on the ethical arguments for an against amodel of this
type. Alternative organ donation models are possible, a review
of the controversial idea of selling organs has also been ex-
amined.3,4 The ethics concerning altruism, autonomy and the
interplay between economic and health benefits from a utili-
tarian and Kantian viewpoint will be considered.3,4,5

Methods: This review has been conducted using sources
from both medical and philosophical literature.
Results/Conclusion: The presumed consent model of
organ donation is unlikely to make a difference to the
number of transplants conducted in England.3 Although its
efficacy as a project cannot be exclusively measured in terms
of successful organ donation. The engagement of key
stakeholders and importantly the general public in the dis-
course surrounding organ donation is vital, a change in organ
donation law should initiate this process. In comparison the
controversial idea of selling organs is a more efficacious way
of increasing the number of organs available for donation. A
black-market for organs (which currently exists in many
countries) violates human rights, allows for exploitation and
the undermines the sanctity of human life,4 however com-
mercialisation does not necessarily result in exploitation if
the marketplace is carefully controlled and governed. The
review will conclude with a proposal for an independent
regulator for the sale of organs, which will be both trans-
parent, economically viable and ultimately save more lives.
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Cause of death and consent rates during
the COVID-19 pandemic

Brain death, organ donation
and transplantation
Nicholas Plummer1, Harry Alcock1, Susanna Madden2, Alex
Manara2, Dan Harvey2, Dale Gardiner2

1Nottingham University Hospitals NHS Trust
2NHS Blood and Transplant

Abstract
Introduction: The COVID-19 pandemic of 2020-21
impacted all aspects of the UK health service. Organ
donation acceptance criteria were initially revised to
safeguard critical care resources, and prioritised
younger donors and donation after brain death (DBD)
over donation after circulatory death (DCD).1 These
were later returned to the original criteria prior to the
“second wave” in September 2020; yet referrals and
donation numbers remained below pre-pandemic levels
throughout 2020. This data was further confounded by
England changing from an opt-in model to presumed
consent for donation.2

Objectives: We aimed to assess the impact of the
COVID-19 pandemic on causes of death, and the subse-
quent effect on numbers of potential donors, referral rates
(adjusted for the altered referral criteria during the first
wave), and consent rates for donation.
Methods: Mortality, referral, and consent rate data were
acquired from the Potential Donor Audit (PDA) database
held by NHS Blood and Transplant. The two pandemic
“waves” (defined as 11/3/2020-10/08/2020 and 11/08/2020-
10/03/2021) were compared to their corresponding pe-
riods from 2019-20. Event counts were compared using
exact Poisson tests, and proportions using two-sample
z-tests.
Results:

All-cause mortality was higher during both “waves”
(p<0.001) than the previous year, with excess in-ICU non-
COVID-19 mortality during the second wave (p=0.024, see
figure). Mortality from cardiac arrest (p<0.001), cata-
strophic brain injury (p<0.001), and head trauma (p=0.280)
were reduced in both waves, and deaths in ICU from
suicide and self-harm were reduced in the second wave
(p=0.002).

After accounting for COVID-19 positive patients and
those outside of the adjusted age-criteria, there was no
difference in referral rates for potential DBD patients (99%
in all cases) but fewer DCD patients meeting criteria were
referred during both waves (89% vs 93%, p=0.003, and 85%
vs 92%, p<0.001).

There were fewer eligible donors during both waves
(p<0.001). Fewer eligible families were approached during
the first wave (42% vs 58%, p<0.001) but more were ap-
proached during the second (58% vs 54%, p=0.001) than in
the preceding twelve months. There was no significant
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difference in Specialist Nurse in Organ Donation (SNOD)
presence during approaches, nor family consent rates.
Additionally, there was no difference in the proportion of
patients who subsequently went on to donate.
Conclusions: The reduction in donations – and hence
transplantation – during the COVID-19 pandemic was
multifactorial. There was a significant reduction in causes of
mortality that are most associated with donation, likely driven
by an increased number of deaths in the community who
never ‘made it’ to hospital. Potential DCDswere referred less
frequently during both waves, although this was secondary to
the change in acceptance criteria during the first wave.
Additionally, fewer eligible families were approached during
the first wave, further reducing donation potential.

Despite fewer eligible donors, consent rates, the rela-
tionship between SNOD presence and consent, and pro-
gression to donation remained unchanged, suggesting that
the foundations underpinning the organ donation pro-
gramme remained resilient.

Future work should focus on validating factors predicting
family consent3 in the context of COVID-19 and assessing
the ongoing impact of presumed consent.
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Organ donation rates during the
COVID-19 pandemic: Comparing the
approach taken during the first two waves

Brain death, organ donation
and transplantation
Nicholas Plummer1, Harry Alcock1, Susanna Madden2, Alex
Manara2, Dan Harvey2 and Dale Gardiner2

1Nottingham University Hospitals NHS Trust
2NHS Blood and Transplant

Abstract
Introduction: In response to the COVID-19 pandemic
the many UK transplant units had to close or reduce ac-
tivity, with deceased donation and transplantation down
80% in March-May 2020. Donor age criteria were reduced
in the “first wave” to protect ICU capacity, and donation
after brain death (DBD) was prioritised over donation after
cardiac death (DCD). From June onwards, an NHSBT
recovery plan aimed to reopen programmes, with the aim
to return to a position of exploring all eligible donors and
reviewing their potential on a case-by-case basis,1 but the
ability of such programmes was impacted by a further rise in
COVID-19 cases (“second wave”).
Objectives: We aimed to compare the performance of
NHSBT referral, donation, and transplantation strategies during
the first two “waves” of COVID-19.Wave one was defined as
11/3/20 to 10/8/20, and wave two 11/8/20 to 10/3/21.
Methods: Mortality and transplant data were acquired
from the Potential Donor Audit (PDA) and national
transplant registries. COVID-19 healthcare utilisation data
was acquired via the PHE API. Correlation between fea-
tures were assessed using Pearson’s product-moment
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correlation coefficient and means compared using Student’s
t-test.
Results:
Weekly referral rates during the first wave were strongly

inversely correlated to COVID-19 critical care utilisation
(r=-0.82, 95%CI -.93 to -0.60) but moderately positively
correlated during the second (r=0.61, 95%CI 0.31 to 0.80).
Total transplanted organs were inversely correlated
throughout (r=-0.64, 95%CI -0.78 to -0.44) with no dif-
ference between waves (p=0.055), although renal trans-
plants were less effected during the second wave (p<0.001).
The mean “transplant gap” (difference between organs

retrieved and transplanted) was significantly higher in the
second wave (5.9 per week, 95%CI 3.4 to 8.5, p<0.001).
The DBD/DCD ratio was significantly lower in the second
wave (reduced from 3.3 to 2.0, 95%CI for reduction 0.5-
2.1, p=0.001).
Conclusion: Referral rates to NHSBT improved during
the second wave, and the ratio of DBD to DCD fell, both
reflecting positively on the change of approach taken. Al-
though total organ transplants fell during both waves, this is
strongly correlated to critical care utilisation by COVID-19
patients, suggesting an impact on the ability for transplant
centres to access critical care resources post-operatively.
The relative sparing of renal transplants (who rarely require
critical care post-operatively) and increasing transplant gap
in the second wave fits with this assessment, although
concerns regarding risks of COVID-19 in transplant re-
cipients - especially in renal patients2- during periods of high
burden of disease in hospital likely also contributed to
reduced transplant rates,3 and the higher transplant gap
could additionally be associated with the increase in DCD
donation during the second wave.4
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Retrospective review of patients with
out-of-hospital cardiac arrest:
Post-resuscitation care pathway drives
improved patient survival

Cardiac arrest
Shambavi Vettikumaran, Shona Johnson, Suzanne Maton, Liza
Keating, William Orr and Tracey Realey

Royal Berkshire NHS Foundation Trust

Abstract
Introduction: In England, overall, around 9% of patients
who undergo an OOHCA survive to hospital discharge.
Post-resuscitation care remains the least well-defined
component of the crucial ‘chain of survival’ and was a
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focus of the 2013 Cardiovascular Disease Outcomes
Strategy. At the RBH we have collaborated across teams
with the emergency medical services (EMS), emergency
department (ED), cardiology and critical care working to
improve outcomes and ensure the right patients undergo
timely angiography and percutaneous intervention (PCI)
with subsequent admission to critical care.

In 2016, we analysed 3428 patients with OOHCA
presenting to the RBH between October 2012 and May
2015 and established a local OOHCA protocol in collab-
oration with EMS, ED, interventional cardiology and critical
care and demonstrated better than expected survival to
hospital discharge at 19.5%.
Objectives: The aim of this review was to ascertain if the
currently observed outcomes, which were previously
better than expected at 19.5%, have been maintained.
Methods: We undertook a retrospective chart review of
EMS data, ED records, Myocardial ischaemia National Audit
Project (MINAP) and Trust coding data from 2018 to 2021.
We identified 5785 adult patients with spontaneous
OOHCA in which cardiopulmonary resuscitation was
commenced or continued by EMS. Outcomes for the RBH
were compared to current national statistics and to our
previous 2012- 2015 data. A chi-squared test to evaluate
comparison of proportions was used.
Results: Overall, locally 21.7% of patients with an
OOHCA survived to discharge compared to 9.1% for
England (P <0.0001). A greater proportion than in the
previous audit (32.6% vs 22%) underwent coronary in-
tervention. Although survival to hospital discharge in those
undergoing PCI was lower in 2018 – 2021 at 51.5%
compared to 62.4% in 2012 – 2015.
Conclusions: High survival rates at the RBH have been
maintained for all patients admitted to critical care following
an OOH CA compared to the national average with a
greater proportion undergoing coronary intervention.
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Prophylactic antibiotic use in
post-arrest care

Cardiac arrest
Charlie Dunmore and Eoghan O’Callaghan

Aintree University Hospital

Abstract
Introduction: Despite significant advances in post-
ROSC care, survival following an Out Of Hospital
Cardiac Arrest (OOHCA) remains poor. Targeted
temperature management is accepted practice in op-
timising survival and neurological recovery following
admission to Critical Care, despite suggested increased
risks of VAP. An increasing evidence-base suggests
prophylactic antibiotics within 12 hours of admission
can reduce the incidence of early-onset VAP and could
lead to shorter ICU/hospital stays.1 This project looks
into how our unit complies with this and examines the
relevance in the ICU setting.
Methods: Retrospective analysis was conducted on
routine patient data for all adults admitted to our ICU,
based at a large tertiary centre teaching hospital, fol-
lowing an OOHCA with ROSC. This data was collected
during the periods of September 2019-20 and No-
vember 2019-2020 respectively. Data collected in-
cluded age, Arctic Sun use, positive sputum cultures
within five days of admission, ventilator hours, ICU/
hospital days and overall survival outcomes. A de-
partmental guideline outlining post-arrest management
including prophylactic antibiotics was published in
March 2019 and was available to all staff on the local
intranet.
Results: Average age was 55. Our re-audit data showed
that 87% of our patients were started on prophylactic
antibiotics from day one of admission, an improvement
from 84% the previous year. Data gathered in the most
recent cycle demonstrated that the Arctic Sun was
documented as being utilised in only 40.9%, on average
seven hours into their admission. 29% grew at least one
potentially pathogenic organism in their sputum in the
first five days, with two more patients colonising shortly
beyond this period. Average daily CPIS trended upwards
from 1.84 on day one, to 2.67 on day five. 40.9% sur-
vived to hospital discharge, spending an average of 86.26
hours on a ventilator, six days of their admission on ICU
and 14.7 total days in hospital.
Discussion: The majority of our patients are started on
prophylactic antibiotics on admission, although this aspect
of the bundle appears to be less strictly adhered to,
possibly because of varying opinions amongst clinicians. A
significant proportion of ventilated patients grew poten-
tially harmful organisms, which alongside raised CPIS
supports a high incidence of VAP. Similar results were
seen in both cycles, supporting the use of a short course of
antibiotics for these patients.
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Levosimendan within critical care.
Coronary stenting verses no coronary
stenting: an observational study

Cardiovascular monitoring
Gemma Millen, Lucy Cooper and Mark Snazelle

East Kent Hospital University Foundation Trust

Abstract
Introduction: Levosimendan acts as a vasodilator opening
ATP-sensitive potassium channels in vascular smooth
muscle, increasing myocardial oxygen supply, and reducing
preload and afterload. It protects against ischemia-
reperfusion injury and activating stunned myocardium in
patients following cardiac intervention.1

An Observational Study was designed to review the
impact of Levosimendan in the first 24 hours of treatment
by measuring Cardiac Index (CI). This data was collected in
a district general hospital which offers primary percuta-
neous coronary intervention.
Objectives: To observe the impact of Levosimendan on CI
during cardiogenic shock in patients who received coronary
stenting vs no coronary stenting.
Methods: Patients requiring Levosimendan, due to cari-
ogenic shock, were observed over an 8 year period. These
patients were subject to inclusion and exclusion criteria.

Inclusion Exclusion

>18yrs old Patients unlikely to survive >24hrs
Myocardial stunning with
decreased organ perfusion

un-correctable medical conditions

Ejection Fraction <35% or
regional wall abnormalities

Right heart failure due to pulmonary embolus

CI <2.5L/min/m² or dobutamine
up to 10mcg/kg/min

High output failure due to thyrotoxicosis,
arrhythmias, anaemia or massive blood loss

hypertrophic cardiomyopathy
uncorrected stenotic valve disease in patients with
no definite procedure planned.

CI studies were performed on onset of Levosimendan, 12 hours and 24
hours from initiation.

Results: Manual data of 71 patients with a median age of 62
years. The male to female ratio was 76% vs 21% and the average
organ support for the patients consisted of three organs

Reason for admission No of patients

Cardiac Arrest 41
STEMI 22
NSTEMI 4
OTHER (Sepsis) 4

The patients were then observed for changes in CI at
onset, 12hour and 24hour post Levosimendan infusion, in
three groups;

Group A Patients receiving coronary stenting
Group B Patient who didn’t receive coronary stenting
Group C Septic Patients not assessed for coronary stenting
APACHE II Score
ALL GROUPS 18.5
Group A 19.5
Group B 16.5
Group C 17

The overall CI in all patients improved from onset to
24hrs of commencement of Levosimendan from a median
CI of 1.83L/min/min² to 2.77L/min/m²

The patients’ CI in Group A, improved overall from
onset of 2.23L/min/m² to 24 hour CI of 2.535L/min/m²,
however the CI at 12hrs was most improved to 2.65L/min/
m². The overall mortality for this group of patients was 58%.

Patients in Group B show a consistenly improved median
CI over the 24hrs from a CI of 1.9L/min/m² to 3.055L/min/
m². The overall mortality for this group was 39%.

The data collected for patients in Group C is compar-
atively small and may well be excluded for this, however,

Abstracts 13



the data showed a varying CI of onset 2.45L/min/m² to
2.09L/min/m². All the patients survived in this group.
Conclusion: The observational data for all three groups
shows an overall improvement in CI, however there are
some variations. Overall mortality of patients in Group B
are improved from Group A, however the sample size and
severity scoring is markedly different between the groups.
APACHE II scores were higher in Group A, predicting a
worse mortality. By definition, the patient groups being
discussed have very high mortality and so isolation of the
true benefit of Levosimendan will only be possible with
large sample size.2 We postulate that due to cost, Levo-
simendan may be used too late. Further study into timing of
administration of Levosimendan use in post coronary in-
tervention group and use as first line therapy is warranted.
We suggest future randomised controlled trials with larger
patient groups, closer observation of the demographic data,
severity scores, timing, administration and other variables.

This would provide further evidence base to compare
Levosimendan use verses standard therapy.
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Unusual case of BRASH syndrome
precipitated by atrial fibrillation with a fast
ventricular response

Cardiovascular monitoring
Luke Western1, Jessica Bialan2 and Benjamin Millette3

1Oxford University Hospitals
2King’s College Hospital NHS Foundation Trust
3Buckinghamshire Healthcare NHS Trust

Abstract
Introduction: BRASH syndrome is a recently described
clinical syndrome consisting of bradycardia, renal failure,
atrioventricular (AV) nodal blockade, shock, and hyperkalaemia.
It often arises from initial renal injury, causing an accumulation
of AV nodal blocking medication and potassium. This induces
bradycardia which contributes to a cardiogenic shock. This
further injures the kidney in a vicious circle of pathology.1

BRASH syndrome justifies its definition as a distinct
clinical entity as prognosis and management differ signifi-
cantly from routine adult life support algorithms, and
temporary transvenous cardiac pacing can be avoided with
appropriate critical care management. It is considered a
largely underdiagnosed entity.1

Objectives: We present a case of BRASH syndrome
preceded by fast atrial fibrillation (AF). This complicated the
clinical picture, and this case is discussed to increase
awareness of the syndrome and promote timely identifi-
cation and management.
Methods: We detail the clinical context and management
of a patient with BRASH syndrome and discuss relevant
literature.
Results: A 60-year-old gentleman presented with worsening
shortness of breath over one week and unremarkable blood
results. ECG revealed AF with a ventricular rate of 140 which
didn’t respond to 10mg Bisoprolol and the team proceeded to
DC cardioversion. Within two hours of cardioversion, he
became haemodynamically unstable (systolic 80mmhg, heart
rate 32) despite fluid resuscitation. He became oliguric and a
refractory hyperkalaemia of 7.2 was noted. He developed new
right bundle branch block and significant impairment in left
ventricular function on echocardiography.
Temporary pacing was considered, however, BRASH

was identified as a differential and following admission to
the intensive care unit for haemofiltration and inotropic
support with isoprenaline, he improved rapidly. Haemo-
filtration likely reduced the hyperkalaemia and beta-blocker
in circulation and broke the BRASH syndrome cycle.1,2 He
recovered to his baseline over the following three weeks on
the cardiovascular ward and was discharged home.
Conclusions: It is very likely that AF with a fast ventricular
response contributed to the precipitation of BRASH syndrome.
Furthermore, DC cardioversion resulted in the rapid deterio-
ration due to high doses of long-acting beta-blocker adminis-
tered prior to the procedure. Early discussion of BRASH
syndrome allowed the team to avoid unnecessary temporary

transvenous pacing and proceeding with haemofiltration and
inotropic therapy.

We recommend awareness of BRASH syndrome as a
potential complication of cardioversion of acutely de-
compensated AF patients and be aware of the risks of high
doses of long-acting AV blockers in those vulnerable to
accumulation.
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The role of a family communications team
in the intensive care unit during the
COVID-19 pandemic

Communication
Jasmin Ranu1 and David Hepburn2

1Cardiff University
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Abstract
Introduction: The COVID-19 pandemic has added pressures
onto Intensive Care Units (ICUs), including family visiting being
commonly restricted to end of life.1,2 ICU care is based on
adopting a patient and family-centred approach.3,4 To continue
providing care in this way, many ICUs across the UK began
initiating daily phone calls with families,1 or developing a ded-
icated family liaison team.1,2 The Aneurin Bevan University
Health Board created a dedicated family communications team
(FCT), originally split across two hospitals and later combined
after the ICUs were merged. The medical team would hand-
over to the FCT daily, who would call patient’s families to
update them on their clinical picture and future plans.
Objectives: To explore family perceptions of the FCT
throughout the COVID-19 pandemic.
Methods: A telephone questionnaire was created and retro-
spectively completed by families of patients admitted to ICU
between November 2020 and May 2021. Families of patients
who had since died were excluded. Families were randomly
selected to allow for a distribution of participants across the
study period. Data was added to that previously collected from
the first wave within the health board to compare the general
satisfaction of the FCT and analysed to look for strengths and
weaknesses.
Results: The responses of 44 families of patients were
added to the 26 previously collected – resulting in 70 family
participants. The majority of responses to each question
were scored at the maximum (figure 1). Of the 70 families,
65 (92.9%) rated the FCT overall as a 4 or 5 out of 5. There
was little difference in satisfaction rates between the two
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hospitals (average overall score 4.73 vs 4.52 in wave 1 and 2
of the pandemic respectively), nor was there a change in
satisfaction of the service over time.
Conclusions: The FCT received a fundamentally positive re-
sponse, with majority of families scoring the service at the
maximum across each domain measured. This study suggests
that a dedicated FCTmay have a role in the future of ICUs, both
if visiting were to be restricted again in the future, or as a new
normal.
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Abstract
Introduction: During this pandemic our email inboxes,
social media, general news and work meetings have become
saturated with new information, guidelines, protocols and
practices all subject to constant amendment. It has become
an infodemic. This constant stream has caused cognitive
fatigue to a workforce that is under severe pressure.1

Nonetheless, there is a need to report relevant information
to the frontline on ICU in a timely and digestible way. It is
also especially important for staff feedback to be assimilated
rapidly. Therefore, having an agile communication strategy
for the ICU workforce has never been more important.
Objectives: To introduce a communication and feedback
strategy that met the needs of the evolving MDT workforce
during the pandemic.
Methods: A multidisciplinary project team was assem-
bled. The project had two arms – communication and
feedback.
There was a need for an agile communication strategy

for COVID ICU updates including to those re-deployed
staff members. The aim was to achieve a suitable balance of
relevant information without overwhelming colleagues

Figure 1. ■■■.
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with multiple daily emails. The group chose a weekly 1-
page infographic poster that could easily be displayed,
emailed and communicated via WhatsApp groups (see
Figure 1). Update information was collated from multiple
sources and distilled into a single page that was easy and
quick to read.
Rapid feedback was collated from a QR code displayed in

ICU rest areas, a suggestion/feedback box located next to
the ICU and a dedicated email address. This information
was fed to relevant stakeholders for them to act on to
improve care, working practices and staff wellbeing.

Results: A pre-implementation survey of 31 multidisci-
plinary ICU staff members suggested staff felt very unin-
formed and uncertain about COVID ICU practice. From
October 2020, 19 weekly updates were produced (until the
end of the second wave). They were distributed to over 400
staff members and were widely shared amongst WhatsApp
groups. They were displayed in 24 locations across critical
care. As the processed matured colleagues would approach
the project team with relevant updates that they wished to
publicise. The team processed 137 pieces of feedback about
a wide variety of issues on the ICU. Many were acted on for

Figure 1. Example infographic.
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improvements. Other areas of the organisation adopted the
QR code feedback strategy.

Feedback on the strategy has been excellent with 100%
of those who saw the infographic finding it useful and staff
felt more informed (post implementation survey of 29
colleagues). There were however several big challenges.
Many of the issues raised via feedback were not within the
gift of the project team to address. The rapidly changing and
expanding workforce was hard to access.
Conclusion: Rapidly implementing a multidisciplinary digital
communication and feedback strategy was possible during
the pandemic. Results suggest it improved colleagues’ per-
ception of being informed during the rapid changes that were
necessary during the pandemic. The simplicity of QR code
feedback generated much scope for improvement.
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Abstract
Introduction: Over 45,000 people receive critical care in
Scotland annually and more than 12% of those admitted to
intensive care die on the unit.1 Death of a family member in
critical care leads to complicated grief in up to 52% of
relatives.2 Caring for dying patients and their families
contributes to burnout in up to 51% of team members.3

Clear, honest, and timely communication by the multidis-
ciplinary team can help mitigate these adverse outcomes.
However, the role of nurses in end-of-life (EOL) conver-
sations can be unclear and passive.4

Objectives: To explore confidence in communication
around EOL care among intensive care nurses and identify
unmet educational needs.
Methods: Registered nursing staff of a 40 bedded, general
ICU/HDU in the Royal Infirmary of Edinburgh completed an
anonymous online survey during spring 2021 to assess their
confidence in communication around EOL care, to explore
the nature of EOL conversations, and identify key topics for
further education. The survey was adapted from a validated

tool5 designed to assess the level of knowledge, awareness,
attitudes, and confidence of staff providing palliative care.
No ethical approval was required.
Results: 32% (n=77) of invited ICU nurses responded to
the survey. The majority of respondents were involved in
EOL conversations on at least a monthly basis (58%, n=45).
Over the previous 6 months, 81% (n=62) of nurses were
involved in planned EOL discussions with patients/families
whilst 71% (n=55) had taken part in impromptu conver-
sations. Both planned and spontaneous EOL discussions
were initiated by an ICU consultant more than twice as
often as the patient’s nurse (planned n=57 vs 20, sponta-
neous n=37 vs 15). Among nurses with two or under years
of experience in ICU, only 10% had initiated an EOL
conversation with patients or their families in the previous
six months.
31% of respondents were unsure or unconfident in their

ability to speak with patients about death and dying and 21%
felt similarly about talking with family members.
Only 22% of nurses said that they had received under-

graduate training in EOL communication, whilst 40% had
received postgraduate training. Further education in EOL
care was requested by 99% of respondents, with the most
required topics including communication relating to organ
donation (n=49) and sharing bad news with patients and
families (n=33).
Discussion: This study showed the significant involvement
of ICU nurses in EOL communication. It highlighted the
need for more undergraduate and postgraduate education
in EOL communication and inclusion of critical care specific
content. Improved education could increase nurses’ con-
fidence and build a stronger multidisciplinary team ap-
proach to EOL communication. Better support for nurses
in their role could decrease staff burnout. More effective
and timely EOL communication may reduce the risk of
complicated grief experienced by family members and
promote better patient and family centred care.
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Abstract
Introduction: Since the onset of the Coronavirus pan-
demic in March 2020 we have had to change our day to day
working practice in a large Critical Care department, with
up to 36 patients across two floors. Prior to the pandemic,
each floor functioned as an almost separate unit, with level
2 patients in one area and level 3 patients in another.
Patients requiring level 3 care are now present on both

floors although the staffing for each floor has not changed
to reflect this. Therefore, out of hours more complex
patients are being cared for by staff who have less expe-
rience in caring for these patients.
The introduction of safety briefings in clinical care is

based on concepts in aviation, where they are designed to
make safety-consciousness routine practice.
Objectives: The introduction of a nighttime safety brief
aimed to improve safety and communication across Critical
Care with the key objectives of introducing all medical and
senior nursing staff working across critical care, identifying
bed pressures and ill patients. Aims included Increasing
visibility of the airway registrar, identifying the skill mix of
the staff across the units and initiating contact between
medical staff and the nurse in charge across each floor.
Methods: A preliminary survey of medical and nursing
staffing was undertaken to explore the attitudes of staff to
the current arrangement and the perception of a need for
change.
A ‘Night Time Safety Brief’ was developed by creating a

proforma of key topics to be discussed and an agenda for a
nightly meeting that was designed to take no more than five
minutes and targeted to key information sharing.
The location and timing of the briefing was designed to be

convenient by liaising with key stakeholders in the meeting.
The tool was then implemented with all medical critical care
staff and the nurse in charge from each unit meeting to

undertake the safety brief following the independent
medical handover of each of the units.

A follow up survey was undertaken to assess the impact
of the safety brief and staff opinions on the introduction of
the brief.
Results: Every member of staff surveyed felt that the in-
troduction of the brief was beneficial. 76% of staff surveyed
felt that they were more comfortable working the shift
simply by having met the medical and nursing staff from
across the floor to better understand the skill mix and
points of contact. 90% of staff surveyed felt that the brief
would positively impact on patient safety.
Conclusions: Briefings in intensive care are tools that
increase the awareness of safety issues among front line
staff and foster a culture of safety, making it part of the
routine in a clinical area. A simple and effective brief has
been developed and used in this tertiary hospital with the
aim of improving patient safety.

In this hospital with critical care split across two clinical
areas, this has shown to improve communication and team
working in a busy tertiary teaching hospital.
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Safer discharge of patients from the critical
care unit - Improving communications with
primary care
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Abstract
Introduction: For patients who survive to hospital dis-
charge following admission to the critical care unit (CCU),
the sequelae of critical illness is often prolonged, and can
encompass physical and psychological complications. Sup-
port is provided to high-risk patients by Salford Royals’
(SRFT) CCU follow-up clinics however, most patient’s
ongoing care in the community is provided by general
practitioners (GP). Provision of CCU discharge information
to primary care is often inadequate or absent, meaning
identifying and treating long-term CCU complications can
be challenging.
Objectives: We aimed to understand the concerns hos-
pital staff have surrounding CCU discharge communication
and the concerns of GPs looking after patients who have
had recent CCU admissions. We aimed to improve CCU
communication with GPs to enhance safety and quality of
ongoing care, in order to increase the support available to
patients and their families following critical illness.
Methods: To confirm anecdotal concerns, questionnaires
were sent to CCU consultants and junior doctors at SRFT,
and GPs in Salford. Questionnaire results were analysed in
focus groups and used to create a CCU specific discharge
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summary. The discharge summary was developed using
PDSA methodology.
Results: Consultants (77%) had concerns regarding
handover of patient information to ongoing care providers.
Juniors (45%) were not confident in providing information
regarding CCU long-term complications. Consequently,
half of GPs did not find hospital discharge summaries useful
in providing information about a CCU admission. No GPs
felt confident in signposting patients to CCU follow-up
services, with only 14% aware of the SRFT CCU follow-up
clinic. Both GPs and CCU consultants agreed a CCU
specific discharge summary would be beneficial.

A CCU specific discharge summary was developed and
revised with expert opinion from the multidisciplinary team
to tackle the issues stated. The discharge summary includes
details of diagnoses, organ support, length of stay, ceiling of
care, complications addressed by the CCU follow-up team
and a CCU discharge information leaflet outlining com-
monly experienced symptoms and local follow-up services.
Conclusions: This CCU specific discharge summary has
enabled SRFT’s CCU to effectively deliver relevant infor-
mation to GP’s, to ensure continuity of care following
discharge. Effective and safe handover of patients between
care settings is crucial, to ensure care providers are well
informed, and patients managed appropriately. Improving
the communication interface between care providers will
ensure clinicians are well informed, enabling the safe and
timely community management of patients, post-critical
care.
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Does COVID Affect Clot Formation?
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Abstract
Introduction: Covid infection is associated with an in-
creased rate of thrombosis, up to 50%,1 but the reasons for
this are unclear.

Rotem is a form of viscoelastic measurement of blood
coagulation, allowing graphical representation of the time a
clot takes to form (clotting time (CT) and clotting for-
mation time (CFT)), its strength (firmness of the clot after
5 min (A5) and maximum clot firmness (MCF)), and dis-
solution (maximum lysis (ML). Rotem provides four ana-
lyses to each sample: Intem (measure of intrinsic pathway),
Extem (extrinsic pathway), Heptem (similar to Intem, ex-
cluding heparin effects) and Fibtem (isolating fibrinogen
function).

In one study, Covid infection was associated with a
reduced clotting time and an increased maximum clot
firmness overall.2 The same study also suggested a possible

increase in Fibtem MCF value for COVID patients, sug-
gesting a strong influence of fibrinogen on the clot.
This clinical effectiveness audit was designed to deter-

mine if (1) Covid patients in the Royal Surrey County
Hospital also displayed increased clotting tendencies
compared with patients without, as measured by Rotem
and fibrinogen levels, and (2) whether fibrinogen levels
correlate with Fibtem MCF levels.
Methods: A retrospective data analysis from all Rotem
analyses in ICU between June 2020 and February 2021 was
performed.
To compare coagulation in patients with and without

Covid, data were tested for normality using Shapiro-Wilks
testing. Normal data were compared by the Student t-test;
non-normal data were compared by the Mann-Whitney
U-test. A p-value < 0.05 was taken as statistically significant.
In the second part, correlation between fibrinogen values

and Fibtem MCF values was assessed using a Pearson
correlation coefficient.
Results: 163 patients had Rotem analyses performed, of
whom 12 (7.4%) had a positive Covid test.
The median Fibtem A5 in Covid patients was 21 mm

compared with 13 mm in non-Covid patients, and median
MCF was 25 mm compared with 16 mm, indicating a sig-
nificant increase in the clot strength by the fibrin com-
ponent between patients with and without Covid. No other
Rotem differences were found.
There was also a statistically significant difference be-

tween fibrinogen levels in COVID (median 6.2) and non-
COVID (median 3.05) patients, suggesting a significant
contribution of fibrinogen to clotting in COVID.
Finally, the study demonstrated a strong positive cor-

relation between fibrinogen levels, as measured by the
laboratory, and corresponding Rotem MCF values in all
patients (R2 = 0.8105), and in patients with Covid (R2 =
0.905).
Discussion: There was a significant increase in the clot
firmness due to the fibrin component, and fibrinogen levels,
in patients with Covid infection, compared with those
without, consistent with a previous study.2

Rotemmeasurement of clot strength by fibrin correlated
very well with fibrinogen levels.
This study suggests that the increase in thrombosis in

Covid may be in part related to increased fibrinogen
activity.
The study may be limited by small numbers of patients,

and the heterogeneity of the patients within each group.
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Abstract
Introduction: The worldwide COVID-19 pandemic was a
major challenge for all medical actors and in particular for
intensive care units.1 Its management is essentially sup-
portive and in its severe form, requires high-flow oxygen
therapy for which the ideal application modalities remain to
be defined.2

Objectives: This study compares data from two waves
during which the management differed substantially: early
invasive ventilation during the first wave versus high flow
oxygen therapy (Optiflow� Nasal High Flow, Fisher & Paykel
Healthcare) with salvage mechanical invasive ventilation
during the second wave.
Methods: This single-center observational study included
108 patients: 21 from the first wave and 87 from the
second. The two groups were comparable in terms of age,
sex, obesity, hypertension, diabetes, and underlying lung
disease. The study was conducted from March 2020 to
March 2021.
The primary outcome was length of hospitalisation. The

secondary outcomes were duration of mechanical venti-
lation and patient mortality at 28 days. As the two groups
were matched, the main difference was dexamethasone
corticosteroid therapy for 10 days for the second wave.
Results: The results show a higher mortality in the "high
flow oxygen therapy” group when compared to the “early
mechanical ventilation” group. This result could be ex-
plained by patient fatigue before being placed on mechanical
ventilation but also by a higher frequency of pneumonia and
bacteraemia in the latter group probably linked to the
systematic administration of steroids. On the other hand,
the duration of hospitalisation and the duration of me-
chanical ventilation are shorter in the high flow oxygen
therapy group.3

Conclusion: High-flow oxygen therapy can be considered
as an alternative to conventional ventilation in the event of
respiratory distress following a SARS-CoV-2 infection.
Further research should be co-considered.
Conflict of interest: None declared. This study was

conducted in accordance with the Declaration of Helsinki.
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Abstract
Introduction: The COVID-19 pandemic required a sig-
nificant increase in Critical Care bed capacity resulting in
many non-Critical Care staff being redeployed to work in
Critical Care.1 There were a variety of professions re-
deployed as ITU ‘nurses’ including non-critical care nurses,
Operating Department Practitioners (ODPs) and medical
and dental staff. Training was developed for these members
of staff in order for them to support the critical care team
during the surge.
Objectives: NHS England produced a guide to provide
principles for increasing the workforce in response to
exceptional demand in adult critical care services. In it they
stated that staff moved from other areas will be required to
be supported to ensure safe practice, safe patient care and
staff wellbeing, with appropriate supervision and delegation
of care.2 These non-critical care staff needed training to
care for critically ill covid-19 patients.3

During the second wave of covid-19 medical and dental
staff were redeployed to act as category ‘B’ nurses.2

Training had been provided to prepare nurses and ODPs
for these roles and this was adapted to be delivered to
medical and dental staff acting as ‘nurses’.
Methods: Training was developed to support the devel-
opment of staff redeployed to critical care to support the
surge response. On completion of the training session staff
were asked to complete an online survey to enable eval-
uation of the training, to understand their experiences, and
develop any future training.
Results: Post course evaluation was conducted to assess
the effectiveness, quality and impact of the education in-
tervention. Training was provided to 30 Doctors and
Dentists over five sessions in the period 27 January—11
February 2021. Evaluations were sent to all staff that at-
tended the training and 19 were returned (63% response
rate). 17 (89%) of the respondents said that attending the
training had helped them whilst doing clinical nursing shifts
in ITU.
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Conclusion: The integration of redeployed staff into the
Critical Care team allowed the additional patients to be
cared for as safely. These staff required training to provide
them with the information to care for these patients safely
and evaluation of this training is important to aid future
planning.
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Abstract
Introduction: The COVID-19 virus has caused a massive
strain on medical services worldwide. Throughout 2020
and 2021, hospitals and their Intensive Care Units (ICUs)
have been inundated with patients suffering from critical
illness due to COVID-19, many of whom developed multi-
organ failure and required prolonged ICU stays.1 Malta is a
Mediterranean island with a population of 500,000 people,
with one main acute general hospital (Mater Dei Hospital)
with a single 20-bed ICU. This meant that the COVID-19
pandemic surge had to be managed locally by increasing ICU
capacity without access to a referral network of other
hospital ICUs at different phases of the pandemic or the
possibility of referral to ECMO services abroad.
Objectives: Establish the demographics and outcomes of
all patients admitted to ICU with COVID-19 in Malta.
Methods: A single centre prospective cohort study con-
ducted in the Intensive Care Units caring for COVID-19
patients at Mater Dei Hospital, Malta. Data was collected on
admission and then daily until death or discharge from ICU.
Results: The COVID-19 pandemic resulted in 252 patients
being admitted to ICU from March 2020 to May 2021. The
peak of admissions occurred in March 2021 with a maxi-
mum of 21 admissions in a week resulting in a peak of 33
COVID-19 ICU beds being utilized. This represents 165%
of the normal 20 bed ICU capacity. There were 9 read-
missions, these were excluded from data analysis. All pa-
tients admitted to ICU were treated with Dexamethasone
and Remdesivir, and Tocizulimab from January 2021, unless
contraindicated.
Overall ICU mortality was 34% and increased to 46% in

those requiring mechanical ventilation. Males were re-
sponsible for 75% of admissions but gender was not as-
sociated with ICU mortality. Older patients and those with
ischemic heart disease (IHD) and diabetes had a significantly
increased mortality as were those patients with a higher
Sequential Organ Failure Assessment (SOFA) and lower
PaO2/FiO2 (P/F) on admission (Table 1).

Table 1. Demographic and clinical status according to 28-day survival status. Continuous values reported as median with [Interquartile
Range] and Kruskal Wallis test performed. Categorical values expressed as number (%) and Fisher exact test used.

28 Day Status

p-ValueAll Patients Alive Dead

Number (%) 252 166 (66) 86 (34)
Demographics

Age (IQR) 67 (61–73) 65 (57–72) 71 (67–76) <0.001
Male (%) 188 (75) 124 (75) 64 (74) 1
BMI > 35 (%) 37 (15) 22 (13) 15 (17) 1
Ischemic Heart Disease (%) 47 (19) 21 (13) 26 (30) 0.001
Hypertension (%) 151 (60) 92 (55) 59 (69) 0.057
Diabetes (%) 94 (37) 54 (33) 40 (47) 0.039
Immunosuppression (%) 4 (2) 2 (1) 2 (2) 0.61

First 24 Hours
SOFA Score 2 (2–3) 2 (2–3) 3 (2–4) <0.001
P/F ratio (IQR) 96 (77–129) 101 (80–135) 87 (71–114) 0.012

Organ Support During Admission
Continuous Renal Replacement Therapy (%) 50 (20) 17 (10) 33 (48) <0.001
Mechanical Ventilation (%) 173 (69) 94 (57) 79 (92)

22 Journal of the Intensive Care Society 23(1) State of the Art Abstracts Supplement

https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/03/specialty-guide-critical-care-workforce-v1-25-march-2020.pdf
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/03/specialty-guide-critical-care-workforce-v1-25-march-2020.pdf
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/03/specialty-guide-critical-care-workforce-v1-25-march-2020.pdf
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/03/specialty-guide-critical-care-workforce-v1-25-march-2020.pdf


The total number of patients requiring intubation during
their admission was 173 (69%) with a median time to in-
tubation of two days [IQR 1-4]. Proning was used for 124
(69%) of the mechanically ventilated patients for a median of
2 days per patient [IQR: 1 - 3], similarly muscle relaxant
infusion was also used in 124 of mechanically ventilated
patients (69%) for a median of three days per patient [IQR:
2 - 5]. The median duration of mechanical ventilation was
11 days [IQR: 6 - 22.2] with a maximum of 63 days.

Tracheostomies were performed in 59 (34%) of mechan-
ically ventilated patients with a median duration of 14.5 days
intubated prior to tracheostomy [IQR: 13 - 17]. The median
length of stay was 11.5 days [7-23].
Conclusion: This observational study represents all
COVID-19 ICU admissions that occurred in Malta from
March 2020 to May 2021 in the single institution caring for
these patients in the country. We have demonstrated a
predominantly male, elderly admission population with an

Figure 1. 1a. COVID-19 ICU 28-day mortality (%) according to age, 1b. COVID-19 ICU 28-day mortality (%) in ventilated patients
according to age. n = total number of patients in age range.
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increased mortality associated with age, ischemic heart
disease and diabetes. Overall ICU mortality was 34% and
46% in ventilated patients, which is comparable to that
found in other national databases.2
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critical care unit
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Abstract
Introduction: SARS COVID-19 is known to produce a
hypercoagulable state in which micro and macro-thrombi
form, leading to reduced arterial oxygen saturation, organ
failure, and increased need for mechanical ventilation – all of
which increase mortality. Currently there is conflicting ev-
idence regarding the efficacy of heparin anticoagulation on
the incidence of venous thrombo-embolism (VTE) in
COVID-19 and throughout the pandemic clinical guidance
for heparin use has been updated from standard to inter-
mediate dosing for thromboprophylaxis. Studies show rates
of 21-31%1,2 for symptomatic VTE in ICU COVID-19 pa-
tients receiving standard dose prophylactic dalteparin.
Objectives: This service evaluation presents local data on
incidence of VTE and mortality in critical care COVID-19
patients and provides a summary discussion of the latest
trials on prevention of VTE in COVID-19 and their
recommendations.
Methods: A retrospective evaluation was undertaken on pa-
tients admitted to Barnsley Hospital Critical Care Unit during
March – December 2020 with confirmed COVID-19 during
wave one (27/03/20 – 14/06/20) and wave two (15/06/20 – 03/
12/20) of the pandemic. The primary outcome was incidence of
VTE, which was defined by either: D-dimer ≥ 3 mg/L; a positive
ultrasound doppler (USS); or by computed tomography pul-
monary angiography (CTPA). Mortality data was also collected.

Results: Data was collected on 96 patients (n=73 male,
n=23 female). VTE occurred in 30.2% of patients with n=14
confirmed by CTPA, n=1 confirmed by USS, and n=15 with
D-dimer ≥ 3 mg/L (but not already confirmed by CTPA or
USS). Male and female mortality in the intubated group for
both waves was 58.3% and 56.0% respectively. Between
waves one and two there was a 28% decrease in mortality
across all patients, a 27% decrease in the rate of intubation,
and a 20% decrease in mortality in the intubated-only
population. Mortality across both waves in the standard
and intermediate dalteparin dose populations was 67% and
19% respectively. Table 1 summarises mortality data for the
different sub-populations.
Conclusion: Our data shows a VTE rate consistent with
the literature. Statistical analysis of the data was undertaken
using Fisher’s exact test. Overall mortality between waves
one and two was not significantly different at the P<0.05
level. Reduction in mortality across both waves in the
standard and intermediate dose dalteparin populations was
significant at the P<0.01 level. However, due to advances in
care developed throughout the pandemic, we cannot say if
the reduction in mortality is due to the use of intermediate
dose dalteparin, as there are other factors to consider.
Despite this, its use, combined with other treatments, is
consistent with an improved outcome in COVID-19 ICU
patients. Current best evidence from INSPIRATION and
REMAP-CAP/ATTACC/ACTIV-4a trials3,4 recommends
giving treatment dose low-molecular-weight heparin
(LMWH) to all COVID-19 hospitalised patients, but to
reduce to intermediate dose if admitted to critical care/ICU
providing there is no evidence of VTE, as defined above.
Trials currently show no benefit of routine treatment dose
dalteparin over intermediate dose in critical care for
COVID-19 patients.
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Abstract
Introduction: SARS-CoV-2 infection can cause manifes-
tations in multiple systems in the body.1 Haematological
system is one such system which can be affected by both
SARS-CoV-2 infection and critical illness. There are some
studies that have shown that thrombocytopaenia can be
associated in patients with SARS-CoV-2 infection.2 There is
minimal data on its prevalence and outcome on critically ill
patients. One study has shown that low platelet is asso-
ciated with worsening of respiratory parameters and long
term adverse outcome in critically ill.3 Identifying the
presence of thrombocytopaenia and its consequences is
important to manage critically ill COVID-19 patients.
Objectives: To identify the prevalence and consequences
of thrombocytopaenia and the presence of other causes of
thrombocytopaenia in critically ill COVID-19 patients.
Methods: A retrospective observational study was done in
COVID designated Intensive care unit and High depen-
dency unit in Base Hospital- Teldeniya, Sri Lanka. All pa-
tients with positive SARS-CoV-2 testing who later develops
pneumonia with oxygen dependency and requiring ICU or
HDU care were included in the study. Data was collected
from patient records for the duration from 1st of January
2021 to 30th of June 2021. Their demographic data, data

related to platelet counts and other causes leading to
thrombocytopaenia were collected. Thrombocytopaenia
was categorised as mild (platelet count 100-150× 109/L),
Moderate (50-100×109/L) and severe (less than 50×109/L)
Results: Total of 189 patients were admitted to either ICU
or HDU requiring oxygen therapy due to COVID pneu-
monia during the study period. The mean age was 60.59
years with SD of 14.9. Age range was 16 to 94 years. 63
patients (33.33%) had thrombocytopenia with 8 (12.69%),
19 (30.15%) and 36 (57.14%) had severe, moderate, and
mild thrombocytopenia respectively. 28 (44.4%) of the
patients had low platelets at the time of admission. 28.5% of
the patients had another cause for thrombocytopenia.
Figure 1 shows other causes contributed to thrombocy-
topenia. Out of the patents who had thrombocytopenia 17
(26.9%) patients died. This was equal to 48.7% of all critical
care deaths. The proportion of death among patients with
thrombocytopenia was fund to be significant compared to
that of patients with a normal platelet count. (p=0.045)
Conclusions: Thrombocytopenia may arise due to mul-
tiple aetiologies in critically ill patients. Our study shows
that at least 1/3 of the critically ill patients with COVID-19
infection develop thrombocytopenia at some point of their
course of illness. It is important to have an insight on the
progression of the illness and the outcome in order to plan
discharge and follow up for these patients.
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Abstract
Introduction: COVID - 19 pandemic continues to affect
millions worldwide, while the critical form of the disease
requires ICU hospitalization to manage not only respiratory
failure but multiple organ dysfunctions as well.
Objectives: Our retrospective observational study aimed
to test the hypothesis that there is a difference in mean
values of indexes pointing to organ dysfunction on ICU
admission day, like BUN over Creatinine ratio, BUN over
Albumin ratio, and PaCO2 over HCO3 ratio among patients
with confirmed critical COVID - 19 infection who died and
patients who survived ICU.
Methods: During late 2020 to 2021, 69 patients indicated
with the diagnosis of critical COVID - 19 disease admitted
to ICU. The patients were separated into two groups.
Group A involved all patients who survived ICU and group

B all patients who died in ICU. We looked for statistically
significant differences between the medians values of two
groups according to BUN/Cr, BUN/Alb, PaCO2/HCO3

ratios on the ICU admission day, performing unpaired t-test
or Mann-Whitney Test according to equal S.D.s
assumption.
Results: (Table)

Group A/B Mean Max Min S.D p-value

BUN/Cr 41.3/29.4 315/58.6 5.18/7.41 71.9/9.87 0.2440
BUN/Alb 8.93/14.2 35.6/58.2 2.91/4.33 8.1/10.06 0.0039
PaCO2/HCO3 1.65/2.2 2.58/4.57 1.3/1.13 0.38/0.80 0.0085

Conclusions: According to our data, there was a strong
statistically significant difference detected between the two
groups according to BUN/Alb and PaCO2/HCO3, while the
BUN/Cr ratio had no statistically significant difference. Our
data suggest that prerenal disorder took place early and was
already present on ICU admission day, although not sta-
tistically greater in group B. However, a renal disorder
associated with albumin levels was greater in group B, and
acute type II respiratory failure was by far greater in patients
that died in the ICU, pointing that oxygenation disorder was
not the only impact of COVID - 19 infection on the ICU
admission day.

Figure 1. Other causes of thrombocytopenia found in the sample.
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Abstract
Introduction: Acute kidney injury (AKI) and need for
renal replacement therapy (RRT) is a known complication
of SARS-Coronovirus-2 (SARS-CoV-2) in critically ill pa-
tients.1 Early evidence suggested SARS-CoV-2 patients have
increased incidence of filter cartridge failure on RRT.2,3

Frequent filter changes can lead to reduced therapy de-
livery, increased cost and anaemia. To mitigate this, our
intensive care unit developed a new protocol for patients
with SARS-CoV-2 requiring RRT to balance the benefits of
preserving filter lifespan and risks of anticoagulation as-
sociated bleeding.
Objectives: To investigate whether an increased citrate
dose and an adjusted RRT prescription would increase the
filter lifespan for patients with SARS-CoV-2.
Methods: We performed a retrospective observational
study looking at all patients admitted to our Level 3 critical
care unit since the pandemic in March 2020 to date. Data
was collected from Ward Watcher, a Scottish Intensive
Care Society Audit Group (SICSAG) database and the
CAREVUE electronic patient records. We introduced a
modified RRT prescription for continuous venovenous
haemodiafiltration (CVVHDF) with a citrate dose of
4mmol/l, increasing the dialysate flow rate to 1500ml/hr to
mitigate the risk of increased citrate load.
Results: During the period for data collection, the unit had
106 patients with SARS-CoV-2 of whom 15 required RRT.

The median duration spent on RRT was 188 hours (range
24-677). Eight patients were managed exclusively on the
adjusted protocol. The average lifespan of a filter in SARS-
CoV-2 patients on the standard protocol was 37 hours
compared to 45 (range 6-70) hours using the adjusted
protocol. The median number of filters per patient per RRT
day on the adjusted protocol was 0.3 (range 0.2 -1). It also
allowed more therapy to be delivered with patients
spending on average 79% of the day on RRT.

There were no adverse bleeding outcomes and no
documented evidence of citrate toxicity or acid-base
disturbances
Conclusion: This small study showed an increase in filter
life for patients on an increased citrate dose protocol of
CVVHDF without any adverse outcomes. This results in
cost savings and more appropriate resource usage during a
pandemic without increased bleeding risk. Another sug-
gested measure to reduce frequent filter malfunctions was
that centres returned to using heparin anticoagulation, but
this is known to have increased bleeding risk.4
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Abstract
Introduction: Prone positioning is commonly used when
treating ventilated Covid-19 patients. Whilst there have
been some reports of ICU proning-related injuries to the
brachial plexus well before the pandemic (Goettler et al.
2002), it is usually a very uncommon complication.

Despite guidance from the Faculty of Intensive Care
Medicine on the care of the proned patient, cases of pe-
ripheral neuropathies following ICU admission have sig-
nificantly increased during the Covid-19 pandemic at our
centre (Miller et al. 2021).

Nerve injury is associated with reduced quality of life,
impaired activity participation and persistent pain (Bailey
et al. 2009).
Objectives: The aim of this quality improvement project
was to identify the effect that new guideline development
and related healthcare professional education had on the
number and severity of peripheral neuropathies identified
following Covid-19 ICU admission.
Methods: Between March 2020 and May 2021, we col-
lected clinical data from patients who sustained peripheral
neuropathies during their inpatient stay for Covid-19. Data
were collected via face-to-face patient assessments within
acute nerve clinics or post-ICU rehabilitation wards. A

grading system was used to categorise the peripheral nerve
injuries into severe, intermediate and mild (Power et al.
2020).
Electronic ICU clinical noting was examined to identify

the frequency and duration of each proning episode for
each patient who presented with nerve injury. Following
the first surge in 2020 updated proning guidelines were
developed with ICU team leaders and disseminated. This
involved face-to-face education of frontline staff.
Results: At our centre 93 patients survived Covid ICU
between March - June 2020 (surge 1) and 21 of those
sustained nerve injury (22.58%). 309 patients survived
Covid ICU between September 2020 - May 2021 (surge 2)
and 12 of those sustained nerve injury (3.88%).
For patients who sustained nerve injury, the average

number of prones changed between surges from 6 to 13.
The average duration of each episode of proning changed
from 17.8hrs to 18.6hrs.
Despite the increase in prone frequency, nerve injury

occurrence reduced (proportionate to the number of
patients who survived Covid ICU) by 82%. 14/21 (66%)
injuries acquired in the first surge were of high grade and 4/
12 (33%) were of high grade during the second surge.
Conclusion: Optimising positioning of the proned venti-
lated patient may reduce the incidence of nerve injury.
However, we must also acknowledge that changes in
medical management between surges (i.e. use of dexa-
methasone, remdesivir) may have contributed to this.
Individuals still developed severe injury despite this

change in practice. Further research looking into risk
factors and further methods of optimising the prone po-
sitioning on ICU is warranted to reduce the occurrence of
this potentially life-changing injury.
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Abstract
Introduction: At the start of the pandemic first wave in
March 2020, it was observed the usual markers of infection
like the white blood cells (WBC) and c-reactive proteins
(CRP) were also much elevated in patients in COVID -19
patients too. This made it difficult to differentiate the viral
response from bacterial co-infection which were often
present in patients. Our centre in the at the later stages of
the first waves, commenced the use of Procalcitonin (PCT)
as a possible guide to antibiotics use.
Procalcitonin (PCT) is a biomarker used to predict like-

lihood of bacterial infection.1 It is a 114 amino acid peptide
precursor of calcitonin hormone. In absence of infection,
gene expression down regulated and restricted to neuro-
endocrine glands, leads to regulated peptide secretion and no
increase in procalcitonin.2,3 The reverse occurs in presence
of bacterial infection where gene expression is unregulated.
Objectives:

· Evaluate the use of Procalcitonin (PCT) as a guide of
antibiotics use

· Evaluate the correlation between pro-calcitonin and
other inflammatory markers

· Evaluate the use of PCT trend in determining the
continuation and de-escalation of antibiotics and
relationship to outcome

· To evaluate if the trust guidelines on PCT use is being
followed

Methods: This was a Retrospective study. Data of Covid-
19 patients admitted in ICU of Royal preston hospital from
3 march to 1 June 2020 were reviewed. Initially at the start

of COVID-19, PCT test was not readily available, and its use
restricted to ICU and emergency department. The study
population was grouped into two groups of patients

· those that did not have PCT done and
· group that had PCT tests done during their stay in the

critical care unit. Study done between 6 June and 15
August 2020

Medical records were obtained from the hospital’s
medical online system Quadramed and allied records. Data
collection and statistical analysis were with Excel and STAT
Direct respectively
Results: Data from 53 patients were used in this study.
They were categorized into PCT and non PCT groups with
25 patients belonging to the PCT group. There was positive
correlation between PCT and Inflammatory markers in the
PCT group. There was a correlation between rise in PCT
and positive culture after septic screens. There is a sig-
nificant difference in duration of antibiotics use in both
groups with calculated p value of 0.0085. There was no
significant difference in mortality across both groups.
Conclusions:

· There was good compliance with trust antibiotics
guidelines and PCT use

· Observed Correlation between measured inflammatory
markers and PCT

· Significant relationship between reduced duration of
antibiotics and PCT use
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Abstract
Background: We are a team of four Therapy Support
Workers, who work on GICU on the Early Mobilisation
Project (EMP). We have highlighted the response of our
role during the first and second surge as we were unable to
complete our traditional job role on EMP due to a variety of
factors.

The first surge saw an increased number of redeployed
staff and a shortage of PPE, so we began the RESTORE
project (REhab Step-down Therapy OutrEach). During the
second surge we saw an increased number of patients,
increased BMI and increased dependency and this resulted
in an un-manageable caseload of patients stepping down to
the wards. This led to the PIRT project (Post Intensive care
Rehab Team).
Method: RESTORE was created in response to help with
the transition from GICU to the ward, as it is well docu-
mented that this transition can feel like ‘falling from a cliff’.
Therapists would visit GICU step down patients on the
ward to manage expectations, give timely information about
their ICU stay, and reassure patients around anxiety,
flashbacks and nightmares.

The PIRT team treated patients from GICU on the wards
and focused on those needing assistance of two or more for
their rehab. This allowed the ward team to manage their
already busy caseload of patients and discharge planning,
while PIRT focused on physical and non-physical therapy
sessions of GICU step down patients. With the addition of
this team, it allowed for longer sessions with patients and
enabled them to progress their rehab with adequate staff to
support them.
Results: Both projects were hugely successful, we were
able to help patients and colleagues throughout the pan-
demic as our job role evolved and adapted. Neither project
was sustainable due to staffing needs, but it is something we
would love to have funding for in the future.

From the PIRT project, we helped to reduce length of
stay from 25.5 days to 16, we gave 231 therapy inventions
over a 5-week period, which included a holistic approach of
trips outside, shopping, cooking, showing and visits to
chaplaincy as well as physical rehab such as standing and
walking.

The feedback given from patients during both projects
highlighted how much of an impact we made and how
beneficial it could be going forward. “It felt … like having a
family member come and visit whilst they couldn’t have
their own in”. “Positivity it gives to patients is priceless.”
When asked “Overall how would you evaluate the rehab
team?” “Indisposible”.
Conclusions: Both projects were a joining of forces as we
worked cohesively with colleagues on different wards and
in different teams. RESTORE and PIRT helped with pro-
viding a holistic journey and continuity for patients. The
project naturally incorporated the University Hospital
Southampton’s values of working together, patients first
and always improving, and we were proud of all that was
achieved.
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Abstract
Introduction: The difference between the end-tidal car-
bon dioxide (ETCO2) and arterial carbon dioxide (PaCO2)
represents alveolar dead space. This is commonly char-
acterised as the alveolar dead space fraction (AVDSf), which
is calculated using the equation (PaCO2 - ETCO2)/PaCO2.
The AVDSf can be easily calculated in the intensive care unit
using routinely documented data.
Pulmonary embolism (PE) increases dead space and so it

is hypothesised that AVDSf may be a useful diagnostic tool
for PE. Research in the Emergency Department setting has
shown that AVDSf can help exclude PE when combined
with other diagnostic tests.
Patients with COVID-19 are at high risk of concurrent PE

but diagnosis in invasively ventilated patients is challenging
due to limitations with routine assessment, infection
control issues and clinical instability. No studies have as-
sessed the potential role of AVDSf in this diagnostic
process.
Objective: We sought to investigate the diagnostic utility
of AVDSf prior to Computed Tomography Pulmonary
Angiogram (CTPA) in invasively ventilated patients with
COVID-19 and suspected PE.
Methods: This was a retrospective, single-centre cohort
study, delivered as a service evaluation with formal R&D
approval and oversight (Ref: S20HIP17). All invasively
ventilated patients with confirmed COVID-19 who un-
derwent CTPA between March 2020 and April 2021 at a
large UK intensive care unit were included. AVDSf values
were derived from routine data taken at the closest
available timepoint prior to the CTPA. Consultant radiol-
ogist reporting of the CTPA images was used as the ref-
erence standard for PE diagnosis.
Results: 48 CTPAs were included in the final analysis.
Therapeutic-dose anticoagulation was given before CTPA
in 45.8% (n=22) of cases. The mean pre-CTPA PaO2/FiO2

(P/F ratio) was 134 mmHg (IQR 56.1). The 28-day mortality
was 70.4%.
52.1% of CTPAs demonstrated a PE (n=25). Of these

PEs, 8 were classified as central or lobar, 11 as segmental
and 6 as subsegmental. The mean difference in AVDSf
between PE positive CTPA and PE negative CTPA was 0.02
(0.34 vs 0.32). This difference was not statistically significant
(p=0.255). At a threshold of 0.33 the sensitivity was 0.56
and specificity was 0.48. AVDSf did not provide diagnostic
utility at any cut-off point (AUC=0.561).
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Conclusion: This study is the first to investigate the utility
of AVDSf in diagnosing PE in COVID-19 patients. Our
findings suggest there is no value in using single AVDSf
values to guide decisions on diagnostic imaging in patients
with severe COVID-19 and suspected PE. Given research
has demonstrated the potential for AVDSf to reduce im-
aging requests in patients with a low pre-test probability of
PE, further research may be appropriate in ambulatory
COVID-19 patients. Additionally, the interpretation of
trends in AVDSf, rather than its calculation at a single
timepoint, could be investigated as a diagnostic tool for PE
in critically unwell, ventilated patients.

P045

Oxygen indices in COVID-19 mechanically
ventilated patients with acute hypoxic
respiratory failure: A cohort study

COVID-19
Luke Bracegirdle, Alexander Jackson, Michael Grocott, Andrew
Cumpstey and Ahilanandan Dushianthan

University Hospital Southampton NHS Foundation

Abstract
Introduction: Hypoxic respiratory failure, a hallmark of
severe COVID-19, often requires oxygen therapy.1 Me-
chanical ventilation carries a high mortality.2 We evaluate
trends in oxygen indices (PaO2/FiO2 ratio, CaO2, O2ER) in
COVID-19 patients throughout an intensive care admission
and correlation with clinical outcomes.
Objectives: To establish the trends in oxygen indices in
mechanically ventilated adult COVID-19 patients
throughout an intensive care admission.
Methods: We performed a retrospective observational
cohort study in a UK university hospital (ethics through
REACTCOVID-193), including all adult COVID-19 patients
requiring mechanical ventilation between 01/03/20 and 31/
03/21. We collected baseline characteristics, clinical out-
comes and oxygen parameters.
Results: 184 patients met inclusion criteria, providing
34592 blood gas data points over 30-days. The median age
was 59.5 (IQR 51, 67), and median BMI 30 (IQR 25.8, 35.5).
The majority were men (62.5%) of white ethnicity (70.1%).
Median mechanical ventilation duration was 15-days (IQR 8,
25) and 133 patients (72.3%) survived 30-days. Oxygen
indices are presented in Table 1. Non-survivors exhibited
lower oxygen extraction; there was an averaged mean
difference in O2ER of -0.06 (95% CI -0.09, -0.03) across
days one to seven and -0.09 (95% CI -0.10, -0.07) across

Table 1. Oxygen indices. 95% CI, 95% confidence interval; CaO2, ml O2 100ml-1 arterial blood; FiO2, fraction of inspired oxygen; PaO2,
partial pressure of arterial oxygen.

Oxygen variable Survivors Non-Survivors Difference 95% CI p-value

PaO2 (kPa)
Day 1 10.46 10.19 -0.27 -0.64, 0.10 0.16
Day 2 10.02 9.63 -0.40 -0.65, -0.15 <0.01
Day 3 9.80 9.41 -0.40 -0.64, -0.15 <0.01
Day 4 9.67 9.32 -0.36 -0.58, -0.13 <0.01
Day 5 9.67 9.04 -0.62 -0.83, 0.41 <0.01
Day 6 9.58 9.17 -0.41 -0.66, -0.17 <0.01
Day 7 9.76 9.39 -0.37 -0.64, -0.09 <0.01
Day 1-7 9.86 9.48 -0.38 -0.49, -0.28 <0.01
Day 1-30 9.81 9.23 -0.58 -0.65, -0.52 <0.01

PaO2 (kPa)/FiO2 ratio
Day 1 19.93 19.12 -0.82 -1.75, 0.12 0.09
Day 2 20.80 19.37 -1.44 -2.28, -0.59 <0.01
Day 3 20.54 17.91 -2.64 -3.41, -1.87 <0.01
Day 4 20.50 16.40 -4.10 -4.83, -3.38 <0.01
Day 5 19.83 16.02 -3.81 -4.56, -3.06 <0.01
Day 6 19.48 15.43 -4.05 -4.88, -3.21 <0.01
Day 7 20.47 14.68 -5.80 -6.50, -5.09 <0.01
Day 1-7 20.22 17.16 -3.06 -3.38, -2.75 <0.01
Day 1-30 21.87 15.17 -6.71 -6.90, -6.52 <0.01

CaO2 (ml/dL)
Day 1 16.04 16.35 0.31 0.06, 0.56 0.02
Day 2 15.46 15.80 0.34 0.09, 0.59 <0.01
Day 3 15.11 15.29 0.17 -0.08, 0.43 0.19
Day 4 14.89 14.99 0.10 -0.15, 0.35 0.44
Day 5 14.57 14.71 0.14 -0.14, 0.42 0.33
Day 6 14.26 14.40 0.14 -0.14, 0.42 0.32
Day 7 13.99 14.02 0.03 -0.28, 0.33 0.86
Day 1-7 14.93 15.16 0.23 0.13, 0.34 <0.01
Day 1-30 13.48 13.76 0.28 0.21, 0.35 <0.01
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days one to 30.While both survivors and non-survivors had
sub-physiological CaO2 (which trended down throughout
their ICU admission), non-survivors tended to exhibit
higher values; there is an averaged mean difference of 0.23
(95% CI 0.13, 0.34) across day one to day seven and 0.28
(95% CI 0.21, 0.35) across days one to 30.
Conclusions: As a novel cause of respiratory failure,
COVID-19 offers a unique opportunity to study a ho-
mogenous cohort. In mechanically ventilated adult COVID-
19 patients, oxygen indices are abnormal. Despite having
similar CaO2 values, oxygen extraction differs significantly
between survivors and non-survivors, suggesting COVID-
19 causes impaired oxygen utilisation. Urgent further
evaluation is warranted.
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A Service Evaluation of Venous
Thromboembolism Prophylaxis Dosing
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Abstract
Introduction: In December 2019 the first case of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
was identified. Its predominant features are respiratory

symptoms; however, in severe disease, coagulopathy is
commonplace. Published reports from the early pandemic
and emerging evidence described an increased incidence of
venous thromboembolism (VTE) in these patients.
Objectives: Evaluation of changes in VTE prophylaxis in
patients with COVID-19 and its impact on VTE rates.
Method:We performed a service evaluation of all patients
admitted to ICU at Queen Alexandra Hospital (QAH)
Portsmouth with confirmed COVID-19. Patients admitted
from 10/03/2020 to 12/05/2020 were included. Interro-
gation of the computerised clinical and radiology systems
were used. Patients were investigated for VTE based on
clinical suspicion and observed until discharge from ICU,
death, or transfer.We also evaluated adverse bleeding risks.
Standard thromboprophylaxis for QAH is Enoxaparin, as

per tables 1 and 2.
Covid enhanced prophylaxis is defined in table 3.

Results: 69 patients were admitted to ICU at QAH be-
tween 10/03/2020 to 12/05/2020 with confirmed COVID-
19. Of these patients 37 were investigated for VTE. 17
patients had a thromboembolic event. 15 patients had a PE,
of which 2 also had embolic strokes. 2 patients had a DVT.
45 patients received standard thromboprophylaxis, 18
received COVID prophylaxis, 4 received treatment dose,
and 1 patient received no thromboprophylaxis. Data was
unavailable for 1 patient. Adverse events were only found in
1 patient receiving treatment dose and the patient not on
thromboprophylaxis.
After interim analysis, on the 11th April 2021, the ICU

venous thromboprophylaxis policy was changed to enhanced
prophylaxis for patients being treated for COVID-19.
Conclusions: This evaluation was able to identify early the
increased risk of VTE in COVID patients, and the utility of d-
dimers to help consider VTE. The interim analysis demon-
strated 50% of patients investigated had confirmed VTE. Fol-
lowing this analysis, along with emerging evidence and
recommendations by national bodies, the VTE prophylaxis
guidelinewas changed on the 11April 2020 to enhanced dosing.
The overall rate of confirmed VTE in our cohort was

27%. However, of those who underwent CT imaging,
positive findings were found in 46%. 85% of patients ad-
mitted after 10/4/2020 were investigated for VTE, which
reflects increased recognition of the issue and team con-
fidence in transferring COVID patients. Owing to the low
initial imaging rate, the evaluation is likely to have under-
estimated thrombosis rates.
Comparing VTE rates between those who received

standard and enhanced VTE prophylaxis showed no sig-
nificant effect (p-value 0.425), indicating that VTE pro-
phylaxis is unlikely to confer substantial benefit, and the low
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adverse event rates in both groups signal no significant harm
from enhanced prophylaxis.

In conclusion, this study demonstrates VTE is a significant
concern in patients being treated for COVID-19 in an ICU
setting. Non-peer reviewed data from large trials, suggest
that anticoagulation may be of benefit in hospitalised but
not intensive care patients. We continue to be guided by
current evidence and still implement enhanced thrombo-
prophylaxis in our guideline despite the equipoise
demonstrated.
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and outcomes in relation to
frailty parameters
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Abstract
Introduction: Frailty assessment using the Clinical Frailty
Scale (CSF),1 has been incorporated into COVID decision
aids; frailty highlights risk of poor outcome which can guide
future care.2 The ITU patient population has trended to-
wards a younger, fitter and less co-morbid population.3 Yet
COVID is a disease that disproportionately effects the
elderly; people aged over 65 years represent more than
50% of ITU admissions and account for 80% of mortality.4

There are subsequent ethical considerations as to how
resources were and continue to be allocated; an under-
standing of how frailty has impacted clinical decisions can
drive improvements in future practice (5). Frailty has
sustained relevance in a critical care environment with
continual scarcity of resources.3

Objectives: To undertake a service evaluation of the
mortality and hospital outcomes of positive COVID pa-
tients admitted to Ysbyty Gwynedd ITU from 01/03/2020
to 01/06/2021. To consider the effect of measured pre-
admission frailty of patients on ITU admissions and
outcomes.
Method: Service evaluation of outcomes for patients
testing positive for COVID-19 and admitted to Intensive
Care. Patients aged 18 or over were considered eligible for
the evaluation and patients with suspected COVID that
tested negative were excluded. Retrospective data was
sourced from the ICNARC database, handover notes and
clinical files. CFS scores were used to dichotomise the
cohort into two distinct groups; one group with CFS scores
1-4 was defined as fit or vulnerable and the second group
scoring between 5-9 was defined as frail. Patients were then
assigned a pandemic ‘wave’ based on their date of admis-
sion: admission between 01/03/2020 to 01/09/2020 were
assigned ‘Wave 1’ and between 01/09/2020 to 01/06/2021
‘Wave 2’.
Results: 72 COVID patients were included in the service
evaluation; 65% of patients were male, the mean age was 59
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years (SD 13) and the mean ICNARC score was 13.4 (SD
6.8). The overall in-hospital mortality was 30.6%. The frail
group of patients experienced worse outcomes than their
fitter counterparts; in-hospital mortality rate was higher
(35.8% vs 29.3%), mean LOS in survivors longer (25 vs
17 days), and ventilator use more frequent (64.3% vs 46.6%).
The average CFS score of the admitted ITU patient increased
over time (see Figure 1). InWave 1 5.9% of admitted patients
were classified as frail compared to 21.8% in the Wave 2.
Conclusions: Frailty is a useful tool to highlight risk of poor
outcome in COVID patients. A higher proportion of frail pa-
tients were admitted in Wave 2; this could indicate a greater
confidence to treat this patient population with fewer resource
constraints. It is important to consider frailty alongside broader
clinical information for use in clinical decision making regarding
ITU intervention and subsequent pathways of care. Frailty might
be an important tool to ensure care does not disadvantage those
who can be considered both fit and elderly.
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Utilising anti-Xa for monitoring
therapeutic heparin during COVID-19

COVID-19
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Abstract
Introduction: There are increased rates of thrombotic events
such as strokes, pulmonary embolism, cutaneous and alveolar
micro-thrombosis in COVID-19 patients in intensive care.1,2

Using anti-Xa, which is a direct measure of heparin activity, for
dose titration leads to a greater time in therapeutic range and
fewer dose adjustments than using APTTr.3 It was considered
therefore that anti-Xa would be a more accurate method for
monitoring heparin dosing in COVID-19 patients.
Objectives:

· To analyse and compare APTTr versus anti-Xa during
therapeutic heparin monitoring in critical care patients
with Covid-19

•To assess compliance with a new anti-Xa heparin moni-
toring protocol using the following standards (ex-
pected 100%). COVID-19 positive patients in critical
care prescribed heparin:

1. Must have an Anti-Xa level test 5-7 hours after
starting the infusion (target 6 hours)

2. Must have the correct dose alteration in response
to the Anti-Xa levels

3. Must have received an adjustment of the heparin
infusion rate within 2 hours of the Anti-Xa level result
Methods: From April 2020 both anti-Xa levels and APTTr
were run concurrently on the same blood sample for all
COVID-19 positive patients receiving therapeutic un-
fractionated heparin on critical care. The reference ranges
used were ≥0.5 to <0.8 and ≥1.5 to <2.5 respectively. The

Figure 1. shows how the CFS of admitted ITU patients varied between Wave 1 and Wave 2.
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results were mapped against the respective dosing titration
protocols to determine the discrepancy rate in assessing
whether levels were low, in range or high for each test.

Following the implementation of a new therapeutic
unfractionated heparin titration protocol, using anti-Xa
instead of APTTr in COVID-19 patients, an audit was
conducted in these patients to determine the adherence to
the new protocol. Audit data collected retrospectively
April to June 2020 inclusive from Philips and ICE.
Results: Therapeutic unfractionated heparin was given to
24 Covid-19 positive patients between April and December
2020 with a total of 482 samples (mean 20 samples per
treatment course). The agreement rate between anti-Xa
and APTTr was 44% i.e. results were both in range, both
low or both high. In 35% of the paired samples the anti-Xa
was judged to be in range, whereas the APTTr result
suggested a dose increase was needed.

The shorter audit period highlighted 13 eligible patients
(59 paired samples) on therapeutic heparin during audit
period. The adherence to standards 1,2 and 3 were 67%,
98% and 95% respectively. 21 sample results were excluded
from standard 3 because the time of rate adjustment or
acknowledgment was not recorded. For the remainder the
mean time to adjustment of infusion rate following a sample
being sent was 42 minutes.
Conclusion: The 56% discordance rate is higher than
reported elsewhere in the literature (46-49%) potentially
demonstrating the effect of COVID-19 on APTTr reliability.
The high rate of disagreement between the two tests
suggests that if APTTr had been used for dosing in COVID-
19 patients that significantly higher rates of heparin would
have been used. With respect to the audit element sample
timing and documentation of result acknowledgement,
regardless of whether it necessitates a change in rate or not,
needs to be improved.
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Effect of Dexamethasone protocol on peak
C-reactive protein, incidence of positive
blood cultures and ICU mortality in
invasively ventilated SARS-CoV-2 patients

COVID-19
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Abstract
Introduction: Severe COVID-19 viral pneumonitis, re-
quiring invasive mechanical ventilation, has a mortality rate
approaching 45%.1 The RECOVERY trial demonstrated that
Dexamethasone protocol (6 mg a day for up to 10 days,
commenced early) decreased 28 days’ mortality for this
cohort from 41.4% to 29.3% (OR 0.64; 95% CI 0.51-0.81).2

More generally, a study confirmed corticosteroids’ bene-
ficial effect in COVID-19 patients which was more
prominent in females, younger patients (<65) and with
higher C-reactive protein (CRP) levels (in excess of 150 mg/
L). Importantly, it did not increase incidence of bacteremia
or fungemia.3 In another study, responders to cortico-
steroids (more than 50% of CRP levels reduction in 72
hours) had reduced risk of death ( 25.2% vs. 47.8% in non-
responders; OR 0.37, P<0.001).4

In our district general hospital, the Dexamethasone
protocol was introduced and used consistently at the be-
ginning of COVID-19 second wave. Therefore, an impact of
this intervention could be detected by comparing the
outcomes between SaRS-CoV-2’ patients admitted during
Wave-1 versus Wave-2.
Concomitant antibiotics (Co-amoxiclav and Clari-

thromycin) were introduced at the same time, but this
practice varied.
Objectives: To detect impact of Dexamethasone protocol
on COVID-19 invasively ventilated ICU patients’ outcomes
by using retrospective analysis.
Methods: The information on ICU mortality, peak CRP
levels (irrespectively of peak-time, but most manifested
within 10 days from admission) and incidence of positive
blood cultures (if resulted from both sampling tubes) was
collected from trust databases after the last patient’s ICU
discharge.
Wave-1 was defined as SARS-CoV-2 PCR confirmed

patients admitted to the hospital from 1/3/2020 until 31/5/
2020. Wave-2 period was from 1/10/2020 until 28/2/2021.
Mann Whitney U test was used for CRP numbers.

Results: Number of ICU patients requiring mechanical
ventilation: 34 (W-1) versus 39 (W-2). There was no
statistical difference in age and gender. ICU mortality was:
41% (W-1) versus 44% (W-2). Incidence of bacteremia was:
24% (W-1) versus 46% (W-2). The bulk of the difference
was due to coagulase negative coccal flora and Staphylo-
coccus epidermidis; increase from 1 to 11 cases.
Medians (quartiles 1 - 3) of peak CRP levels were: 336

(264 - 415) (W-1) versus 264 (172 - 379) (W-2), P-0.042.
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The difference was even more pronounced when looking at
peak CRPs ofW-2 survivors: median 234 (150 - 270). It was
statistically significant for this group in comparisons be-
tweenW-2 non-survivors andW-1 survivors, P - 0.021 and
0.017 correspondingly.
Conclusion:Our data (bearing in mind loss of some due to
inter-hospital transfers and overall limited numbers) did not
demonstrate any significant difference in ICU mortality of
mechanically ventilated patients which could be attributed
to the protocol.
Statistically significant differences in average peak CRP

levels between the COVID-19 waves (especially for Wave-
2 ICU survivors) may be explained by the Dexamethasone
protocol impact. This agrees with previous data.4

There was a significant increase in incidence of positive
blood cultures due to bacterial flora usually considered
contaminants.
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Abstract
Introduction: COVID-19 has presented as a wide
spectrum of severity, from asymptomatic transmission to
acute hypoxic respiratory failure (AHRF). Non-invasive
ventilation (NIV) has been increasingly used during the
pandemic, partially driven due to resource constraints.
There has, however, been varying opinions of the best
strategy managing the acute hypoxic respiratory failure, of
immediate versus delayed intubation, and the role of NIV.
Objectives: With this trial we aimed to explore non-
invasive ventilation as a primary ventilation strategy with its

outcomes. Also, looking at duration of therapy and asso-
ciated patient characteristics which may help predict NIV
success or failure.
Method: This was a single-centre retrospective ob-
servational study (REC reference 17/NW/0632) be-
tween 19/3/20 and 12/3/21. Patients managed with NIV
only or NIV prior to invasive mechanical ventilation
(IMV) were included. Patients receiving only NIV out-
side ICU and NIV as part of weaning from IMV were
excluded. The term NIV is used to include both con-
tinuous positive airway pressure (CPAP) or bilevel
positive airway pressure (BiPAP).

Data was taken from electronic health records used in
the ICU. NIV was applied via a full facemask or a facemask
covering the nose and mouth. NIV failure was defined by
the need for intubation and IMV or death during hospital
stay.
Results: Between 19/3/20 and 12/3/21 309 patients were
admitted to ICU with confirmed Covid-19 and AHRF. Of
these 250 (80.9%) were initially managed with NIV and 59
(19.1%) were intubated immediately.

Of those managed with NIV, 137 (54.8%) received NIV
only, and 113 (42.5%) were subsequently intubated. 18
patients managed purely on NIV did not survive, with NIV
their ceiling of treatment. Therefore 119 (47.6%) patients
were successfully managed with NIV. NIV success patients
were termed Group 1, NIV failure requiring IMV as Group
2. Group 2 was subdivided based on duration of NIV
therapy prior to intubation.

Within Group 2, 36 (31.9%) were intubated within 24
hours (2a), 37 (32.8%) within 24-96 hours (2b) and 40
(35.4%) after more than 96 hours (2c) of NIV. The hospital
mortality for groups 2a, 2b, 2c were 19.4%, 35.1% and
47.5% respectively.

Multivariate analysis showed the APACHE II score (OR
1.25, 95% CI 1.11-1.14, p<0.001) and PaO 2 /FiO 2 ra-
tio<13.3kPa (OR 4.73, 95% CI 1.82- 13.2, p = 0.002)
predicted the need for intubation and invasive mechanical
ventilation.
Conclusion: Almost half the patients of the NIV cohort
required eventual intubation. A high APACHE II or SOFA
score and hypoxaemia on admission were significant in this
group. Of note despite worse APACHE II and SOFA scores
the patients who were intubated <24 hours after failing NIV
had a better survival rate than those intubated later.

We were unable to comment if the poorer outcomes
were due to disease progression regardless of intervention
or delayed mechanical ventilation. However, nearly 50% of
patients with AHRF due to Covid-19 improved without
IMV and with better outcomes. While further trials are
needed comparing NIV and IMV it appears that NIV can play
a definite role in the management of acute hypoxaemic
respiratory failure secondary to Covid-19 (Figure 2).
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Abstract
Introduction: Critical care outreach teams (CCOT)
provide an outward facing service for critical care, sup-
porting acutely unwell patients on the wards. During the
last two surges of the coronavirus (Covid-19) pandemic,
CCOTs played a pivotal role in providing support to ward

teams. This was particularly in respect to the management
of acute non-invasive respiratory support, which was being
delivered outside of Critical Care areas at a scale not
previously seen in the United Kingdom.
Objectives:We describe the structure, role and effect of a
newly created South London Network (SLCCON) in
supporting CCOT teams from different hospitals with
these challenges.
Methods: SLCCON
The SLCCON was established in June 2019, and it

comprises of 25 individuals, both nurses and doctors. The
SLCCON represents seven hospitals within South London,
including both district generals and larger tertiary referral
hospitals.
The aim of the network was to explore the opportunities

for collaborative working and standardisation of CCOT
service delivery.
Survey: A cross-sectional, anonymous online survey
(SurveyPlanet), containing 13 mixed questions, was emailed
to all members of the SLCCON (n=25). The aim of the
survey was to understand the impact of the network on
individual and team experience.

Figure 2. Kaplan-Meir survival curves according to A) mode of ventilation and B) duration od NIV prior to intubation.

Figure 1. The value of the SLCCON to respondents:
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Questions were generated by two senior team members
in consultation with CCOT leads from one other hospital.
The survey was emailed in August 2021 with one re-

minder emailed at two weeks.
Results: Out of 14 (56%) respondents who completed

the survey, 8 (57%) were service leads and 6 (43%) were
team members. Eleven (79%) respondents had attended
network meetings, and of these, 11 (100%) thought the
network meetings had been useful in providing peer sup-
port. The main perceived benefits of the network were
opportunities to collaborate with colleagues and the sharing
of practice (Figure 1). In addition, respondents perceived
access to guidelines from other hospitals and advice on
maintaining patient safety during the pandemic to be the
most important support received from the network
(Figure 2). All participants expressed a wish for the network
to continue. Respondents suggested further potential going
forwards to share and standardise data collection and
practice, and to collaborate on publications and the delivery
of education.
Discussion: Despite the relatively low number of re-
sponses, the results indicate a positive impact of the
SLCCON. The opportunity to share practice and the
provision of important wellbeing and peer support during a
period of extreme pressure and stress, demonstrates the
importance of the network. The future of SLCCON was
associated with educational, research and data sharing
opportunities
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COVID-19 –Thrombolysis For Acute Limb
Ischaemia

COVID-19
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Abstract
Introduction: It is now well established that COVID-19 is
linked to acute thrombosis. We present a case of an in-
tubated and ventilated patient who received thrombolysis
for acute limb ischemia. Shortly after intubation for re-
spiratory failure secondary to COVID-19, a patient in their
50s developed a cold pulseless hand which was reviewed by
vascular surgeons and radiologically diagnosed as acute
arterial thrombosis resulting in an ischaemic hand.
Objectives: Provide evidence for the use of systemic
thrombolysis to treat thrombotic complications of COVID-
19.
Methods: Different treatment modalities were discussed
within the multidisciplinary team. It was decided that the
patient was unstable for transfer to theatre as he was in the
proned position with severe respiratory failure. Therefore,
systemic thrombolysis was administered to the patient
twice over a period of 24 hours.
Results: Following administration of Alteplase the patient went
on to recover perfusion to the hand as well as making a re-
markable respiratory improvement. This allowed for extubation
within a matter of days. The patient survived to discharge
without functional limitation of the hand. 6 months post dis-
charge the patient is working full time in a manual capacity.
Conclusions: We provide evidence that systemic
thrombolysis can be considered as an option for acute limb
ischemia in ventilated patients with COVID-19 for which
conventional treatment options are not viable. With the

Figure 2. Type of support provided by the SLCCON during the Covid-19 pandemic
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knowledge that COVID-19 is a prothrombotic illness, it is
possible that the thrombolysis of intercurrent pulmonary
emboli contributed to respiratory recovery.

P053

Psychological impact on the healthcare
professionals during covid 19 pandemic in
intensive care units - a multicenter study in
sri lanka

COVID-19
Krishakeesen Kamalanathan1, Tharuka Kalhari2 and Nayana
Fernando2

1National hospital of Sri Lank
2University Hospital, Sir John Kotelawala Defence University

Abstract
Introduction: Intensive care units (ICU) health care
professionals working in a challenging environment during
the Covid 19 pandemic.1 Expansion of ICU provision,
working long shifts with limited resources with precarious
infrastructure expose them to more stressful environments
and potentially affect their mental health.2

Objectives: To identify the prevalence of psychological
impact and assess the associated factors among ICU health
care professionals (doctors and nurses) in five Sri Lankan
hospitals from July to August 2021.
Methods: It’s a descriptive study carried out in five hos-
pitals in Sri Lanka caring for covid 19 patients. Data were
collected anonymously and voluntarily using web-based
(Google form) and printed standardized questionnaires
examining anxiety symptoms (Generalized Anxiety
Disorder-7 (GAD-7)), depression (Patient Health Ques-
tionnaire (PHQ-9)), and symptoms of post-traumatic stress
disorder (PTSD) (PTSD Checklist-Civilian Version (PCL-
6)).
Results: Overall, 233 health care professionals partici-
pated, compromising 54 (23.2%) doctors and 179 (76.8%)
nurses. Prevalence of moderate to severe anxiety, de-
pression, and PTSD was 42.1%, 51.5%, and 37.8% re-
spectively. Sub-group analysis showed the risk of developing
PTSD was more among nurses than doctors (p <0.05).
Among doctors, moderate to severe depression prevalence
was high (55.5%), while anxiety and PTSD were 31.45% and
24.07%, respectively. In nurses, moderate to severe de-
pression, anxiety, and PTSD were 50.27%, 45.25, and
41.89%. Years of experience in patient care, working long
shifts, inadequate personal protective equipment, inade-
quate staffing of ICU does not associate with significant
psychological impact.
Conclusion: A high prevalence of psychological impact
was observed in the health care professionals in ICU during
the COVID-19 pandemics. Efforts should be made to im-
plement interventions for the mental well-being of the staff.
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Abstract
Introduction: Currently patients with COVID-19 related
acute respiratory failure (ARF) may receive respiratory
support with conventional oxygen therapy, high-flow nasal
oxygen (HFNO) or continuous positive airway pressure
(CPAP). A proportion of patients will subsequently require
invasive ventilation. However, there is insufficient evidence
on the relative effectiveness of different modes of non-
invasive respiratory support (NIRS). In the absence of
robust evidence to guide clinical decisions, there is likely
significant variation in their use in UK practice.
The RECOVERY-RS trial sought to address this knowl-

edge gap, aiming to identify the most effective method of
non-invasive respiratory support in COVID-19. This survey,
conducted whilst RECOVERY-RS was in progress, sought to
characterise the current use of NIRS in COVID-19 patients
across the UK.
Methods: An anonymous, online survey (10 questions)
was distributed via national networks and professional
societies. Healthcare professionals involved in managing
COVID-19 patients were invited to participate with re-
sponses collected over two months from September to
October 2020.
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Results: Of 145 respondents, the majority were critical
care (60%) or respiratory (27%) clinicians. Prior to the
COVID-19 pandemic, most reported having “commonly”
used HFNO (89%) or CPAP (70%) for infection-related
ARF. A small minority (3% HFNO vs 9% CPAP) reported
no previous experience of their use.
In COVID-19 patients suitable for intubation and ven-

tilation, 92% of respondents had used CPAP and 61%
HFNO to bridge to or prevent intubation. Conversely, 5%
reported they would never use CPAP and 8% would never
use HFNO as a bridge to intubation. 68% of clinicians chose
CPAP as their personal preferred method of NIRS vs 26%
HFNO when treating COVID-19 patients. In patients not
suitable for invasive ventilation, CPAP was also more fre-
quently used than HFNO (92% vs 61%).
37% worked in trusts enrolled in the RECOVERY-RS trial

and the majority (59%) felt that RECOVERY-RS was an im-
portant study, addressing a key unanswered research question.
Conclusion: This survey identified that a variety of
methods of NIRS are being used for COVID-19 patients in
the UK. CPAP predominates as both a ceiling of care
treatment and as a bridge to intubation. This appears to
represent a change in practice compared to the manage-
ment of infection-related ARF prior to the COVID-19
pandemic, despite a lack of evidence at that time to sug-
gest superior efficacy of CPAP. The heterogeneous survey
results support the need for evidence of the most effective
NIRS in COVID-19 in order to deliver optimal and
standardised treatment.
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Abstract
Introduction: The initial phase of the COVID-19 pan-
demic presented numerous challenges to critical care
teams. With little initially known about the disease process,
risks to staff were unclear, particularly regarding proce-
dures involving the airway. In addition, the optimal timing
for performing percutaneous tracheostomy (PCT) or
surgical tracheostomy (ST) remains uncertain.

The Queen Elizabeth University Hospital in Glasgow is a
tertiary centre in the West of Scotland. The critical care
unit consists of 6 ten bedded pods- 3 HDUs, 2 ICUs and 1
CCU- although the proportion of level 2/3 varied during
peaks of the pandemic.
Objectives: This project reviews the tracheostomy
practice at the QEUH ICU, a tertiary critical care unit,
during the first two waves of the pandemic.

We aimed to identify the median time of tracheostomy
performance, the incidence of complications and what
proportion were performed via a percutaneous approach.
Methods: A retrospective review of electronic critical
care notes on the CareVue platform was performed for all
patients >18 years old admitted to ICU during waves 1 & 2.

Patients transferred for ECMO or those with a tra-
cheostomy performed prior to admission (eg: prior to
capacity transfer) were excluded.
Results: 143 patients were admitted to the critical care
unit with COVID-19. One patient was excluded as they had
a tracheostomy in situ prior to admission; 2 patients were
referred for ECMO. One patient was missing required
documentation, leaving 139 patients for review.

The average age of patient was 61 years. 36 patients
underwent tracheostomy, of which 29 were performed
using a percutaneous approach. The median day of tra-
cheostomy was day 17 of admission. Only 6 patients un-
derwent a trial of extubation prior to tracheostomy. 9
patients (25%) experienced some form of complication- 6
in the percutaneous cohort. Two of the percutaneous
tracheostomy patients subsequently required surgical
procedures.
Conclusion: Our unit’s timing of tracheostomy was in
keeping with other studies. The largest UK multi centre
review of tracheostomy practice in COVID-19 patients

Figure 1. Adverse events in both surgical and percutaneous cohorts.

Abstracts 41



(COVIDTrach Collaborative et al. 2021) found a median
day of tracheostomy of day 15 from admission. A review of
other smaller studies showed a range of 9-19 days (Ahn
et al. 2020., Angel et al. 2019., Avilés-Jurado et al. 2021.,
Bertini et al. 2021). A higher proportion of tracheostomies
were performed using a percutaneous approach in our
cohort when compared to the COVIDTrach dataset (80.6%
versus 48%).

This review has prompted unit discussion surrounding
use of trial of extubation, optimal timing of tracheostomy
and why there were several unplanned extubations/
decannulations.
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Abstract
Introduction: Recruitment in intensive care has long been
discussed, with the pandemic bringing this into sharp focus.
Most anaesthetists in training were fully redeployed into
ICU rotas or provided technical expertise. As surge rotas
settle and a ‘new normal’ is regained, the challenge of ICU
consultant recruitment needs to be addressed.
Historically, ICUs have been predominantly staffed by

consultants trained in both anaesthetics and intensive care
medicine (ICM), but the challenges of this career path have
been augmented by COVID-19. Forecasts suggest a con-
cerning supply shortage of both anaesthetic and ICM
consultants.1 The latest recruitment round for ICM has
been the most competitive year for applications (ratio 2.9:1
in 2021 compared to 1.49:1 in 2020).2 However, the
anaesthetic/ICM dual-training contribution to this work-
force has worryingly decreased from approximately two-
thirds to less than a half. But what factors are causing this
and has COVID-19 redeployment worsened this?
Objectives: As we emerge from the second wave of the
pandemic, we assessed the attitudes of anaesthetists about
future careers in intensive care.
Methods: We performed a brief electronic survey of 100
dual- or single-specialty anaesthetists in training from four
LETBs across England who were redeployed to ICU.
Results: Our survey showed that 29% had a negative
experience that dissuaded them from pursuing ICM careers
or, in some circumstances, relinquish their ICM training
number altogether. Promisingly, 64% had a positive ex-
perience, and of these 39% reaffirmed their desire to
pursue a career in ICU and 13% developed a new interest in
pursuing a career in ICU since their redeployment.
Positive factors included, ‘teamwork’, ‘complexity of

patients’ and ‘adding variety to my anaesthetic practice’.
Prominent negative factors were ‘additional exams’, ‘two
separate portfolios’ and ‘high risk of burnout’.
Respondents suggested changes to attract more anaes-

thetists to dual-accredit with ICM. This included the re-
moval of hurdles such as additional exams, separate
portfolios, and duplicated assessments. The additional
training time was also highlighted, particularly given that
trainees already contribute significantly to ICM rotas.
There was a need for more flexibility in training with dual

trainees wanting to undertake advanced training modules
like their anaesthetic counterparts. They also reported
wanting more anaesthetic sessions in their future job plans
possibly reflecting the desire for varied practice as a
consultant.
Conclusion: Although COVID-19 has had a positive effect
by increasing ICM applications, this may be at the expense
of dual-trained anaesthetic/ICM trainees. FFICM should
consider the factors which dissuade these applicants and its
future impact on skills available in ICU. Both the RCoA and
the FFICM have recently announced changes to curricula
and e-portfolio which may close some of these gaps.
The pandemic has grabbed the attention of a few an-

aesthetists and presented an opportunity to work in a team
that solves difficult physiological puzzles, rapidly escalates
capacity, and increasingly focuses on staff wellbeing. We
should capitalise on this and hope that COVID-19 will
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result in the conversion of some of our anaesthetic col-
leagues into dual-specialty ICM consultants.
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Abstract
Introduction: COVID - 19 infection has become a major
cause of death worldwide killing millions of people. Many
studies on the effects of Hypertension on Covid-19 were
published. There are studies, which showed increased in
mortality and severity in COVID-19 Pneumonia patients
who were having Hypertension.1,2 But some studies con-
cluded that there is no effect of Hypertension on severity of
COVID-19 Pneumonia.3 It was also concluded that al-
though Hypertension increases mortality in COVID-19
patients, further evaluation is needed.4 Therefore, it is
still not confirmed about the outcome, of patients with
Hypertension having COVID- 19 pneumonia.
Objective: To assess the outcome of Hypertensive pa-
tients having COVID-19 Pneumonia treated in intensive
care (ICU) and high dependency unit (HDU) and to
compare it with patients without Hypertension.
Method: A retrospective observational study was con-
ducted in COVID designated Intensive care unit and High
dependency unit in Base Hospital Teldeniya, Sri Lanka. All
patients with positive COVID-19 test, who developed
COVID Pneumonia and were oxygen dependent, requiring
ICU or HDU were included in the study. Data collection
was done using patient records from 1 of January 2021 to
30 of June 2021.
Results: Total of 189 patients were admitted to either ICU
or HDU requiring oxygen therapy due to COVID pneu-
monia during the study period. Out of them 67% were
males and 33% were females. The mean age was 60.59 years
with SD of 14.9. Age range was 16 to 94 years. Out of them
87 patients (46.03%) had hypertension. Out of hypertensive
patients 48.2% were females and 51.8% were males. Out of
the Hypertensive patients 68.53 % of patients had another
co-morbid disease and the commonest was diabetes
mellitus.

Out of patients with hypertension and admitted to ICU
and HDU, 22.47% died in the hospital. It’s a 57.1% from
total deaths in ICU and HDU. The difference of the per-
centage of deaths among hypertensive and non-
hypertensive patients were not significant (P=0.188).
Conclusion: With referring to above results there is no
significant difference in mortality between hypertensive and
non-hypertensive patients with COVID-19 Pneumonia who
are dependent on oxygen in ICU and HDU in Base Hospital,
Teldeniya, Sri Lanka. Therefore, the outcome of Hyper-
tensive patients who have COVID-19 Pneumonia need to
be analyzed further using larger samples.
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Abstract
Introduction: As of March 2020, COVID-19 pneumonia
was declared a global pandemic by the World Health
Organisation (WHO).1 COVID19 pneumonia typically
presents with systematic and/or respiratory manifestations,
with a large percentage requiring advanced respiratory
support.2 In severe cases COVID-19 pneumonia can induce
acute respiratory distress syndrome leading to refractory
hypoxaemia and the use of extra-corporeal life support
(ECLS) may be appropriate as a rescue therapy.3 The
functional outcomes of patients receiving extra-corporeal
membrane oxygenation (ECMO) for COVID are unknown
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and this observational study will present data from the first
and second wave of the pandemic.
Objectives: To describe the demographics, functional
outcomes and discharge needs of patients receiving ECMO
for COVID-19.
Methods: Adults admitted to ICU for ECMO with a
confirmed diagnosis of COVID19 were included. Func-
tional outcomes were measured using the Chelsea Physical
Assessment Scale (CPAx)4 and ICU mobility score.5

Measurements were taken once patients were deemed
appropriate for rehabilitation up to discharge from the
hospital. Data collection and analysis was performed by two
independent unblinded reviewers.
Results: A total number of n34 patients were included in
the review, n21 survived to hospital discharge and were
included in the analysis. 71% of patients were male with an
average age of 46 (±9.9) The predominant method of
ECMO was veno-venous (90%). Mean duration of ECMO
was 25.1 days (±19.6) The average time to mobilise post
decannulation from ECMO was 10.86 days (±6.61), with an
average CPAx score of 30.10 (±8.94) and ICU mobility
score of 6.14 (±2.33) on ICU discharge. Functional mile-
stones included on average achieving independent sitting
balance at ∼4 weeks and mobilising +/- an aid at ∼6 weeks.
There were no significant differences between patients who
were mobilised within 7 days of decannulation of ECMO
(P= 0.9) Patients who did not require a tracheostomy had
reduced ICU length of stay (P= 0.006). There was nil sig-
nificant difference between patients who received steroids
for ICU length of stay (P = 0.143), CPAx (P= 0.357) or ICU
mobility scores (P= 0.414) on discharge from ICU. On
discharge from hospital 95% of patients required ongoing
support which included the following- discharge home with
community therapy, in-hospital transfer and referral to a
rehabilitation centre.
Conclusions: This data is the first of its kind to present the
functional outcomes of patients receiving ECMO during the
COVID19 pandemic. Patients receiving ECMO for
COVID19 present with high acuity of illness with prolonged
mechanical ventilation and ongoing rehabilitation needs at
discharge from hospital. Despite a surge in ECMO bed
occupancy and redeployment of staff, the therapy team
were able to provide high level rehabilitation to patients and
a follow up clinic was established to support ongoing needs
post hospital care.
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Triglyceride levels in COVID-19 patients
during admission in intensive care
correlate with disease severity
and mortality

COVID-19
Jessie So

University of Southampton

Abstract
Introduction: It has been established that plasma tri-
glyceride levels are raised during infection and inflamma-
tion, due to increased adipose tissue lipolysis, fatty acid
synthesis and suppressed fatty acid oxidation.1 Increased
triglycerides have also been linked to the ‘cytokine storm’

underlying the pathophysiology of coronavirus disease 2019
(COVID-19).2

Severe outcomes in COVID-19 patients have been found
to be associated with higher triglyceride levels before the
infection.3 Another study found triglycerides to be signif-
icantly higher after recovery than during the acute phase of
infection.4 There is limited data on the trajectory of tri-
glyceride levels in COVID-19 patients during admission in
intensive care. Investigating whether triglyceride levels are a
useful predictor of disease severity and mortality would
enable earlier detection of high-risk patients.
While triglyceride levels in COVID-19 patients with mild

or severe infections were found to be elevated, this was not
the case in those with critical illness which included re-
spiratory or multiple organ failure and septic shock.5 The
differences in lipid metabolism between COVID-19 pa-
tients and patients with critical illness are yet to be
elucidated.
Objectives: In this study, triglyceride levels of COVID-19
patients during admission in the general intensive care
(GICU) were examined in relation to disease severity and
mortality. Triglyceride levels at the beginning of
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hospitalisation were compared between GICU patients
with COVID-19, acute respiratory distress syndrome
(ARDS) and critical illness, and healthy controls.
Methods: Data was obtained from medical records of 93
patients with COVID-19 admitted to GICU at University
Hospital Southampton, between March 2020 and May
2020. Triglyceride levels were recorded for each day of
hospitalisation. Data was also obtained from medical rec-
ords of 8 critically ill patients, 10 patients with ARDS and 10
healthy volunteers.
Results: The trajectory of triglyceride levels in this cohort
of COVID-19 patients started low, then increased over the
course of admission (Figure 1).

Increased average triglyceride levels correlated with
increased risk for severe disease outcome, as indicated by
the Sequential Organ Failure Assessment (SOFA) score
calculated at the beginning of GICU admission (p<0.05)
(Figure 2).

Increased triglyceride levels in the first week of GICU
admission also correlated with mortality (p<0.05).

When compared with healthy controls and patients
admitted to GICU with ARDS, patients with COVID-19
and critical illness had raised triglycerides (Figure 3).
Conclusions: Increased triglyceride levels in COVID-19
patients over the duration of GICU admission are associ-
ated with worse disease outcomes and increased mortality.

Figure 1. Median triglyceride levels of 93 patients with COVID-19 admitted to GICU.

Figure 2. There is a positive correlation between average triglyceride levels over the course of GICU admission and calculated SOFA score.

Abstracts 45



This provides further evidence for the role of dyslipidaemia
in the progression of COVID-19.
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Mental, physical, and cognitive
impairments of COVID-19 patients
admitted to intensive care during the
pandemic in Chile: an observational,
multicentre study
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Abstract
Introduction: Mental, physical, and cognitive impairments
are common after an intensive care unit (ICU) stay. It
remains unknown to what extent the extraordinary in-
crease in bed occupancy during the pandemic could be
linked to the severity and frequency of patient’s
impairments.
Objective: To determine the frequency, severity, and
risk factors for mental, physical, and cognitive im-
pairments at ICU discharge during high and low bed
occupancy periods.
Methods: Prospective cohort study in seven Chilean
ICUs (ClinicalTrials.gov Identifier: NCT04979897).
We included adults, mechanically ventilated >48 hours
in the ICU who could walk independently prior to
admission. Trained physiotherapists assessed the
Medical Research Council Sum-Score (MRC-SS),
Montreal Cognitive Assessment (MOCA-blind), Hos-
pital Anxiety and Depression Scale (HADS), Impact of
Event Scale-Revised (IES-R), and the World Health
Organization Disability Assessment Schedule (WHO-
DAS 2.0) at ICU discharge. Pre-admission employment

Figure 3. Comparison of median triglyceride levels on admission to GICU between patients with COVID-19, ARDS and critical illness, and healthy
controls.
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status, educational level, and Clinical Frailty Scale (CFS)
were also collected. We compared periods of low and
high bed-occupancy, defined as less or more than 90%
of staffed ICU beds occupied. We used t-test for
normally distributed, Mann-Whitney for those not
normally distributed, and chi-square for categorical
variables. We explored risk factors for mental, physical,
and cognitive impairments using logistic regression
adjusted for age, sex, educational level, and bed oc-
cupancy. Analyses were performed in Stata/SE 16.0.
Results: We included 192 patients with COVID-19 of
which 126 [66%] were admitted during a high bed-
occupancy period (January to April 2021). Majority
were male (137 [71%]) and worked full-time (127
[66%]). Median [P25-P75] age was 57 [47-67], length of
ICU stay was 15[ 11-27] days, and duration of me-
chanical ventilation (MV) was 9 [6-16.5] days. Seven
(4%) patients were clinically frail, 65 (34%) had ICU-
acquired weakness (ICU-AW), 134(70%) had cognitive
impairment, 122 (64%) had post-traumatic stress
symptoms (PTSS), 53 (28%) had depressive symptoms,
106 (55%) had anxiety symptoms, and 148 (77%) had
severe disability. Table 1 shows the combined preva-
lence of physical and mental health problems.
Patients admitted during the high-occupancy period

were younger (mean 54, 95% confidence interval [47, 61] vs
61 [58, 64]), more likely to have a higher education
qualification(HEQ) (OR 1.67 [0.9, 3.06]), and had a shorter
duration of MV (8 [6-13] vs 13 [8-34]; p<0.001) and ICU
stay (13 [10-19] vs 21.5 [13-42]; p<0.001). Mental, physical,
and cognitive impairments were similar in low and high
occupancy periods. Patients with a HEQ were less likely to
have ICU-AW (OR 0.23 [0.11, 0.46]), cognitive impair-
ments (OR 0.26 [0.11, 0.6]), symptoms of depression (OR
0.45 [0.22, 0.9]) or anxiety (OR 0.26 [0.13, 0.5]), and severe
disability (OR 0.4 [0.18, 0.94]). Females were more likely to
have ICU-AW (OR 2.4 [1.13, 4.93]). Older patients were
less likely to suffer PTSS (OR 0.97 [0.94, 0.99] per year old).
Conclusions: Majority of patients had at least one
mental, physical or cognitive impairment being similar
by bed occupancy. Having a higher education qualifi-
cation was the main protective factor for impairments
at ICU discharge. Preventative treatments programmes
should target patients with <12 years of education
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High Flow Nasal Cannula Oxygen in
COVID-19; still an important role to play

COVID-19
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Abstract
Introduction: High flow nasal cannula oxygen (HFNC)
has a firm evidence base in the management of hypo-
xaemic respiratory failure. It has been shown to reduce
mortality and increase ventilator free days when
compared with use of standard oxygen or continuous
positive airway pressure (CPAP), and it has been shown
to reduce intubation rates in patients with a P:F ratio
of <200mmHg.1 However, provisional data from the
use of HFNC in COVID-19 suggest no significant re-
duction in intubation rates and no mortality benefit
over conventional oxygen therapy or CPAP.2 These
contradictory findings complicate our understanding of
any potential role for HFNC in COVID-19.

In our organisation, all patients with COVID-19 who
remained hypoxic despite standard oxygen therapy were
initially managed with HFNC and only if they failed this
modality were then trialled on CPAP or intubated for in-
vasive mechanical ventilation. HFNC was provided on our
physician led Respiratory Support Unit (RSU) with daily
critical care input.

Our approach differs to that employed in the most
recent multicentre randomised controlled trial of respi-
ratory support in COVID-19 and therefore offers the
opportunity to understand how HFNC may be of benefit in
patients with COVID-19.
Objectives: To explore the potential role and safety for
HFNC in COVID-19.
Methods: Retrospective analysis of all patients with
COVID-19 admitted to a single NHS acute Trust be-
tween March 2020 and February 2021, who required
escalation of respiratory support to HFNC with or

Table 1. Prevalence of physical and mental problems at ICU discharge (n=192)

ICU-AW (n=65) No ICU-AW (n=127)

No mental health problems 5 (2.5%) 40 (21%)
PTSS 10 (5%) 26 (14%)
PTSS and anxiety 11 (6%) 31 (16%)
PTSS and depression 1 (0.5%) 2 (1%)
Depression 1 (0.5%) 1 (0.5%)
Depression and anxiety 5 (2.5%) 2 (1%)
Anxiety 6 (3%) 10 (5%)
PTSS, depression and anxiety 26 (13.5) 15 (8%)
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without subsequent CPAP or intubation. Data col-
lected included patient demographics, comorbidities,
respiratory support requirements, ceiling of treatment
and outcomes. Logistic regression analysis was used to
compare mortality rates for patients who did or did not
receive HFNC.
Results: One hundred and forty-seven patients met inclusion
criteria of whom fifty-five (37%) were managed solely on the
Respiratory Support Unit (RSU). Nineteen patients (13%) had
HFNC as their ceiling of care, of whom nine died. Of those
patients deemed appropriate for full escalation, fifty-four (37%)
received only HFNC and thirty-two (22%) subsequently re-
quired intubation after a trial of HFNC. The relative risk of
mortality for patients who received HFNC prior to intubation
compared to those who were intubated without HFNC was
0.48 (95% CI 0.26-0.89). There were no safety concerns as-
sociated with HFNC.
Conclusion: Our data suggests that HFNC may offer
survival benefit in those with care limitations in organ
support, as demonstrated by our survival rate of 53% in
this patient cohort. HFNC is generally well tolerated
and is associated with fewer adverse events than other
forms of non-invasive respiratory support. HFNC can
be employed as a safe tool for assessing patients’ re-
spiratory support requirements and monitoring tra-
jectory in RSUs, sparing ICU capacity in healthcare
systems under strain. Furthermore, it is associated with
a favourable mortality profile in those who subse-
quently require intubation (34% mortality), particularly
when compared with the UK national average for
mortality in COVID-19 ventilated patients (50%).
HFNC may therefore still have a role in the manage-
ment of patients with COVID-19 with acute hypo-
xaemic respiratory failure and this warrants further
examination.
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Validity of ISARIC 4C prediction model for
Severe coronavirus (COVID-19)
respiratory failure

COVID-19
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Abstract
Introduction: The International Severe Acute Re-
spiratory and emerging infections Consortium- Co-
ronavirus Clinical Characterization Consortium
(ISARIC 4C). Mortality Score is a risk stratification
score that predicts in-hospital mortality for hospital-
ised Corona Virus Disease 2019 (COVID-19) patients,
produced by the ISARIC 4C consortium.1 ISARIC 4C
Mortality score is an easy to use eight variable score
(Table 1) that helps in accurate stratification of hos-
pitalized COVID-19 patients by mortality risk at hos-
pital presentation and if applied within the validation
cohorts could guide clinician decisions including es-
calation of care plans.1 It is unknown whether this score
is validated for patients with most severe form of the
disease. We aimed to evaluate its efficacy in a cohort of
patients who all required invasive prone ventilation.
Objectives:

1. Validate ISARIC 4c score for a subset of patients ad-
mitted to Critical Care, Royal Preston Hospital, re-
quiring invasive ventilation and proning

2. Compare predicted mortality at hospitalization and at
Intensive care unit (ICU) admission, with the actual
observed mortality

Methods: We analysed 96 patients from our electronic
patient record (Quadramed) requiring invasive ventilation
and proning, and calculated ISARIC 4c scores and predicted
mortality at hospitalization and at ICU admission. We
classified them into 4 groups, depending on their scores, as
shown in Table 2.
Results:

Table 1. ■■■.

Factors variable
4C Mortality
score points

Age (in years) ≥50 0
50-59 +2
60-69 +4
70-79 +6
≥80 +7

Sex at birth Female 0
Male +1

Number of co-morbidities 0 0
1 +1
≥2 +2

Respiratory rate (breaths/min) <20 0
20-29 +1
≥30 +2

Peripheral oxygen saturation
on room air (%)

≥92 0
<92 +2

Glasgow coma scale 15 0
≤15 +2

Urea(mmol/L) ≤7 0
7-14 +1
>14 +3

CRP (mg/dl) <50 0
50-99 +1
≥100 +1
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1. 55% of patients were admitted to ICU on same day of
hospitalization, 29% within 3 days and 16% beyond
3 days.

2. Overall observed mortality for this cohort of patients
was 57(59%) excluding outcome for 11 patients who
were transferred out to Other ICUs.

3. The number of patients with predicted low, interme-
diate, and high risk of death seemed to underestimate
the risk of death as their actual mortality was close to
50%. The mortality rate was close to predicted rate in
the very high-risk group (Graph 1)

Conclusion: The ISARIC 4C score-based prediction did
not accurately reflect the actual observed mortality rates in
this cohort of patients, particularly in the low, intermediate,
and high risk of death groups. A very high risk of death, as
predicted by the score correlated well with the actual
mortality. In our opinion the ISARIC 4C scores under-
estimated the risk of death in this cohort of critically ill
patients.
The reasons for the underestimation could be inherent in

the pathophysiology of the disease, causing unpredictable
progression of disease and development of secondary
complications in ICU. It would be interesting to determine
if traditional ICU mortality prediction scores like APACHE2

and SOFA3 scores fare any better than ISARIC 4C. Further
evaluation on a larger cohort of critically ill patients will be
necessary.

References

1. Knight, S., Ho, A., Pius, R., et al. 2020. Risk stratification
of patients admitted to hospital with covid-19 using the
ISARIC WHO Clinical Characterisation Protocol: de-
velopment and validation of the 4C Mortality Score.
BMJ, p.m3339.

2. Wa K, Ea D, Dp W, Je Z. APACHE II: a severity of
disease classification system [Internet]. 2021. Available
from: https://pubmed.ncbi.nlm.nih.gov/3928249/

3. Jones A, Trzeciak S, Kline J. The Sequential Organ
Failure Assessment score for predicting outcome in
patients with severe sepsis and evidence of hypo-
perfusion at the time of emergency department pre-
sentation*. 2021.

P066

Compassionate use of pulmonary
vasodilators in acute severe hypoxic
respiratory failure due to COVID-19
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Abstract
Introduction: There have been over 200 million cases and
4.4 million deaths from Covid-19 worldwide. In the UK
over half a million have required hospitalisation, with over
130,000 deaths. Although most experience a mild illness the
mortality can be over 50% for those requiring mechanical
ventilation.1 One potential treatment for severe hypo-
xaemia is inhaled pulmonary vasodilator (IPVD) therapy,
either as nitric oxide (NO) or prostaglandin analogues.
Despite the lack of robust evidence IPVDs are often
considered recue treatments for refractory hypoxaemia.2,3

Given the disease severity in COVID-19 we implemented a
protocol for the use of IPVDs on a compassionate basis for
patients with severe hypoxaemia receiving otherwise
maximal support. In this study we detail our findings and
assess differences between survivors and non-survivors.
Objectives: The primary outcome of this study was
percentage changes in PaO2/FiO2 (PF) ratio and Alveolar-
arterial (A-a) gradient at 2, 6, 12, 24, 48 and 72 hours
following initiation of IPVD therapy. Secondary outcomes
were differences in characteristics and response to therapy

Table 2. ■■■.

4C Score Risk Group %Mortality

≥15 Very High Risk 61.5%
9-14 High Risk 31.4%
4-8 Intermediate Risk 9.9%
≤3 Low Risk 1.2%

Abstracts 49

https://pubmed.ncbi.nlm.nih.gov/3928249/


between survivors and non-survivors who received an
IPVD.
Methods: Data from a prospectively maintained research
database of patients with SARS-CoV-2 admitted to the ICU
at a large teaching hospital were analysed for the time
period 14 March 2020 - 11 February 2021. Patients aged 18
years or older who received an IPVD during their admission
were eligible for inclusion. An IPVD was considered if the
PF ratio was less than 13.3kPa despite rescue therapies
(prone positioning, neuromuscular blockade, airway
pressure release ventilation). Nitric oxide was commenced
at 20ppm and titrated to response. If oxygenation improved
Iloprost nebulisers were commenced at 10-30mcg four
hourly and NO weaned.
Results: Three-hundred eight patients with SARS-Cov-2
were admitted during the study period of whom 59 (19.2%)
received IPVD therapy. Patients receiving an IPVD had a
lower PF ratio (14.37 vs. 16.37kPa, p=0.002) and higher
APACHE-II score (17 vs. 13, p=0.028) at admission com-
pared to those who did not. Survival to ICU discharge was
lower in patients receiving an IPVD (55.9% vs. 81.9%,
p<0.001).

The median PF ratio at commencing IPVD therapy was
11.33kPa (9.93-12.91) with a median of 6 days from ad-
mission to receiving an IPVD. At 72 hours the median
improvement in PF ratio was 33.9% (-4.3-84.1). In patients
receiving IPVDs there were no differences in other ther-
apies received (steroids, prone ventilation, ECMO) be-
tween survivors (n=33) and non-survivors (n=26), with the
exception of renal replacement therapy. At 72 hours
changes in PF ratio (70.8 vs. -4.1%) and reduction in A-a
gradient (44.7 vs. 14.8%) differed significantly between
survivors and non-survivors (both p <0.001).
Conclusion: The response to the compassionate use of
IPVDs for patients with acute hypoxic respiratory failure
due to Covid-19 differs significantly between survivors and
non-survivors. Both NO and inhaled prostaglandins may
offer therapeutic options for severe hypoxaemia due to
COVID-19, with prostaglandins particularly attractive as
they do not require specialist delivery systems. The use of
inhaled prostaglandins, and NO where feasible, should be
studied in both isolation and combination in adequately
powered prospective randomised trials.
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Abstract
Introduction: The COVID-19 pandemic presents a
unique set of stressors for healthcare professionals across
the globe.1 The challenges facing intensive care workers in
the United Kingdom (UK) have not previously been seen on
this scale. There is a dearth of research establishing the
psychological impact of the virus among intense care
workers specifically, who may be at the greatest risk of
adverse outcomes. Protecting the psychological wellbeing
of healthcare workers caring for patients with COVID-19 is
essential for the long-term capacity of the health workforce.
Objectives: The objectives of this study were to establish
the prevalence of anxiety, depression and post-traumatic
stress disorder (PTSD) among a cohort of intensive care
workers within the United Kingdom during the COVID-19
pandemic.
Methods: An anonymous questionnaire was designed to
incorporate validated screening tools for anxiety (Gener-
alised Anxiety Disorder Scale, GAD-7),2 depression (Pa-
tient Health Questionnaire, PHQ-9)3 and post-traumatic
stress disorder (Impact of Event Scale–Revised, IES-R).4

Participants were also asked to highlight any factors in
particular that contributed significantly to their own per-
ceived mental health status. Additionally, awareness of any
available mental health support services was established. All
intensive care workers at the Countess of Chester Hos-
pital, UK, were eligible and data was collected over a three
week period during the months of June and July 2020
Results: The majority of the 131 respondents were nurses
(52.7% [69/131]) or doctors (32.8% [43/141]). Almost one-
third (29.8% [39/131]) reported a significant or extreme
impact of COVID-19 on their mental health. In total, 16%
(21/131) had symptoms of moderate depression, 11.5%
(15/131) moderately severe depression and 6.1% (8/131)
severe depression. Females had a significantly higher mean
PHQ-9 score than males (8.8 and 5.68 respectively,
p=0.009). Furthermore, 18.3% (24/131) had moderate
anxiety with 14.5% (19/131) having severe anxiety. Mean
GAD-7 scores were higher among females than males (8.69
and 6.26 respectively, p=0.028). Additionally, 28.2% (37/
131) had symptoms of PTSD (IES-R ≥33). The most
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commonly cited contributory factors to participants’ self-
rated impact on mental health, was the effect of COVID-19
on family (78.6% [103/131]) followed by being busier at
work (60.3% [79/131]), the personal risk of contracting
COVID-19 (56.5% 74/131]), change in working environ-
ment (51.1% [67/131]) and change in working hours (43.5%
[57/131]). The majority (58% [76/131]) of participants were
either unaware or only vaguely aware of available mental
health support services. Surprisingly, only 3.1% (4/131) had
accessed support services at the time of data collection.
Conclusion: The psychological impact of COVID-19 on
intensive care workers is significant. Healthcare systems are
currently ill-prepared to cope with the increased demand
for support5. Specific focus and attention must be directed
accordingly in order to safeguard the mental health of this
key sector of the workforce, who play a crucial role in the
fight against COVID-19. Determining and acknowledging
the scale of the problem is the first step towards achieving
this.
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ROX index at 12 hours helps predict
success of non-invasive respiratory support
in patients with COVID pneumonitis.

COVID-19
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Abstract
Introduction: The ISARIC4C score1 and APACHE II
score are used widely to predict mortality in critically ill
patients with COVID-19 pneumonitis. These scores,
however, do not predict response to specific
treatments.

Non-invasive respiratory support (NRS) in the form
of CPAP/NIV/HFNC has been extensively used to treat
COVID-19 pneumonitis. ROX index2 (SpO2/FiO2/Re-
spiratory Rate) is used to predict failure of HFNC in
treatment of Acute Hypoxaemic Respiratory Failure
and ARDS. However, there are limited data on its ef-
ficacy to predict NRS failure in COVID-19 infection.
Objective:Whether ROX index can be used to predict
response to NRS in both patients for escalation to
mechanical ventilation and those where NRS is ceiling of
care.
Methods: A retrospective study of individuals, SARS-
COV-2 positive by RT-PCR, admitted to the ICU and
requiring CPAP/NIV/HFNC, in a single centre between
October 2020 to January 2021. Respiratory parameters
were obtained at initiation of NRS followed by 2, 6 and 12
hours post initiation. NRS failure was defined as the need
for mechanical ventilation in those for escalation of
support or death in those where NRS was set as ceiling of
care.
Results: Data (Table 1) for 104 patients (70 men) were
analysed. The mean age and BMI were 58.0 years and
31.4kg/m2, respectively, mean Respiratory Rate was 31
and mean SpO2/FiO2 of 144 on admission. In 10 out of
104 NRS was set as ceiling of care. Most patients were
treated with CPAP/NIV, and they often used HFNC for
breaks and while eating and drinking. Of the 62 patients
that failed NRS, 10 had NRS as ceiling of care and a

Table 1. Baseline information and ROX index data. NRS = non-invasive respiratory support.

NRS success NRS failure p value

N= 42 62
Male/Female (%) 69.0/31.0 66.1/33.9
*Mean age (years) / Std Dev 50.9/12.41 62.7/14.11 p < .0001
Mean BMI kg/m2 / StdDev 33.35/8.76 30.51/7.17 p=0.07
*Mean APACHE II Score / StdDev 8.05/2.86 9.82/3.36 p=0.006
*Mean ROX on Admission / StdDev 5.41/2.28 4.91/2.52 p=0.3049
Mean ROA @ 12 hours /StdDev 7.53/3.90 6.18/3.46 p=0.066
Mean Change in ROX index at 12 hours / StdDev 2.12/3.51 -0.11/2.98 Mean difference = 2.2 (95% CI 0.99-3.46) p=0.0005
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further 10 died without receiving mechanical ventila-
tion. 42 patients underwent mechanical ventilation. 70
were discharged and 34 (32.7%) died in hospital.

Baseline and 12 hour ROX index was not significantly
different but the mean change between 0 and 12 hour
ROX (2.2, 95% CI 0.99 to 3.46; p=0.0005) was signif-
icantly higher in those with NRS success. NRS success
was predicted by a ROX index value of >5(OR 2.59, 95%
CI 1.15-5.85; p= 0.01) and improvement in ROX score
by >1 at 12 hours (OR 3.25, 95% CI 1.43 to 7.4;
p=0.025).
Conclusion: There was a significantly higher increase in
ROX index at 12 hours in those with NRS success. A 12
hour ROX index of > 5 or an improvement by >1 are good
predictors of success. Patients where NRS failed were
older, had higher APACHE II and slightly higher ISARIC-4C
score as expected.
Discussion: This was a real life study where patients
were treated with a combination of CPAP/NIV and
HFNC as opposed to just HFNC or CPAP. The ad-
vantage of ROX index over P/F ratio is that arterial
blood gases are not needed. It can be scored easily by
routinely collected vital observations. A large number
of patients are likely to be treated outside critical care
in light of results from RECOVERY-RS trial3. In these
settings, ROX index could be a useful tool for esca-
lation to critical care or planning for symptom palliation
as appropriate.
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Abstract
Introduction: COVID-19, a disease typified by primary
respiratory failure, lacks level one evidence on the most
appropriate ventilation strategy when patients require
critical care.1

The first wave in the United Kingdom (March - May
2020) was associated with early intubation due to lack of
resources, infection control issues and poor evidence for
non-invasive ventilation (NIV).
With the availability of more knowledge, NIV was utilised

in the second wave (December 2020 - February 2021). This
strategy however, delayed intubation for the subgroup of
patients who failed the NIV trial.
At our institution, the first wave was characterised by

early intubation, and the second wave by late intubation.
Objectives: The primary aim was to compare the mor-
tality statistics of the two waves in our institution.
The secondary aim was to identify variables that could be

relative contraindications to intubation, thus contributing
to the design of an intubation pathway.
Methods: Retrospective observational study.
Inclusion criteria - COVID-19 patients requiring critical

care (HDU or ICU) during the first and second wave.
Variables included: date of admission (DOA), age, gen-

der, date of intubation, comorbidity burden and survival
status (obtained from the trust digital records).
These variables were compared between the two groups

using an excel spreadsheet.
Results: *The high mortality rate is a reflection of the
patient group who presented in extremis having failed an
NIV trial and had worsening disease progression. Often
failure to deteriorate rapidly whilst on NIV inadvertently
‘delayed’ intubation.

The gender distribution between the two groups was
identical with 1/3 female and 2/3 male. The comorbidity
burden was also very similar.
The strongest risk factor for mortality in the intubated

cohort was age, with those aged over 65 having the worst
outcome - Mortality Rate 93% (28/30).
Conclusion: At our institution there was no mortality
difference between the two waves.
The second wave was characterised by predominant NIV

usage, resulting in a smaller percentage of people requiring

52 Journal of the Intensive Care Society 23(1) State of the Art Abstracts Supplement

https://doi.org/10.1101/2021.08.02.21261379
https://doi.org/10.1101/2021.08.02.21261379


intubation. This had major logistical and cost saving benefits
as less patients required level 3 care.
The early vs late intubation strategy seems to have no

bearing on overall mortality, suggesting disease progression
plays a more important role in outcome than ventilation
modality.
COVID-19 is likely to be endemic in the population,2

thus devising a critical care pathway is essential to
ensure standardisation of care and optimising patient
outcomes.
The two waves have been characterised by extremes in

approach. Our new pathway aims to take the middle
ground of intubating at around day 5. This will allow the
benefits of the NIV trial but also detect those deteriorating
earlier. Relative contraindication to intubation will be
age >65 years.
In summary, this study highlights the benefits of adopting

a primary NIV strategy with the caveat that there is a small
group of patients who deteriorate irrespective of treat-
ments offered. To ensure the best opportunity for those
with severe disease progression, a middle ground of in-
tubating at around day 5 seems the most strategic future
approach.
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Abstract
Introduction: The therapeutic benefits of sleep in the
critically ill has been extensively studied in the medical
literature.1 Chronic insomnia increases a patient’s risk of
delirium, cortical atrophy, diabetes, cancer, cardiovascular
death from arterial hypertension, myocardial infarction and
heart failure.2 Insomnia reduces interaction during video-
calls with family and limits co-operation with physiotherapy,
medical and nursing interventions, potentially delaying re-
habilitation and recovery.
Objectives: To improve sleep by introducing an in-
dividualised melatonin regimen and a multidisciplinary

targeted approach to managing insomnia in an adult in-
tensive care unit.
Methods: A retrospective analysis was conducted in
a single centre UK adult ICU. Data was retrieved
from pharmacy dispensing records, electronic medical
notes and prescriptions from September 2020 to March
2021.

The primary outcome was resolution of insomnia. Other
information collected included causes of insomnia, referral
to psychology for cognitive behavioural therapy (CBT),
prevalence and resolution of delirium, adverse effects, and
death.

Each patient received a tailor made regimen based on
Bellapart et al’s original concept of mimicking the natural
endogenous secretion of melatonin.3 However, unlike
previous studies3,4,5 dosing was modified and adjusted
according to patient response. A loading dose of 0.75 to
3mg was administered at 21:00 followed by a smaller
hourly dose of 0.25 to 0.5mg between 22:00 and 03:00.
Additionally, the duration of treatment continued for as
long as therapeutic benefit was realised, which included
post discharge from ICU. Prior experience of conven-
tional melatonin dosing did not demonstrate therapeutic
benefit from the original pilot study and when nursing staff
inadvertently omitted the hourly dose between 10pm and
3am.

Adverse effects were documented. Sleep hygiene mea-
sures were introduced and standardised where possible e.g.
ear plugs, eye mask, dim lights, environmental noise re-
duction and minimal night time physical interventions from
nursing and medical staff. The principal investigator re-
ferred to psychology patients who expressed fear and
anxiety as a cause of insomnia.
Results: 132 patients were admitted during September
2020 to March 2021. 30 patients received tailor made
melatonin regimens (22.7%). The medical notes of four
(13.3%) patients could not be accessed for data collection
and were, therefore, excluded from the study. The primary
outcome of resolution of insomnia occurred in 23 out of 26
(88.4%) patients.

At the time of ICU discharge, delirium had occurred in 15
patients (57.7%), resolved in 10 patients (66.7%), three
(20%) patients remained intermittently delirious, one re-
mained continuously delirious, and one died.

Mechanical ventilation, environmental noise, neces-
sary medical and nursing interventions throughout the
night and infection accounted for 23 (88.4%) of patients’
insomnia. Fear or anxiety were expressed by eight
(30.8%) patients as a cause of insomnia whilst medicines
e.g. steroids, beta blockers accounted for six patients
(26.1%).

Seven patients (26.9%) expressing fear or anxiety were
referred to psychology for adjunctive CBT. One patient
experienced excessive daytime drowsiness, which resolved
with dose regimen adjustment. One patient died of a cause
unrelated to melatonin.
Conclusion: An individualised melatonin regimen com-
bined with a multidisciplinary targeted approach can result
in resolution of insomnia in ICU patients, with minimal risk
of adverse effects.
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teaching Trust
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Abstract
Introduction: Prolonged Intensive Care Unit (ICU) ad-
mission is frequently accompanied by ICU acquired
weakness, impaired mobility and reduced health related
quality of life.1,2,3 The COVID-19 pandemic caused a

sudden and unprecedented surge in ICU admissions for
severe acute respiratory failure in the UK in two distinct
waves between March-April 2020 and Jan-Feb 2021. Whilst
knowledge surrounding medical management of COVID-19
evolved throughout the pandemic, the impact of this on
physical recovery and outcomes is less clear.
Objective: To explore the impact of ICU admission on
physical function in COVID-19 survivors across two dis-
tinct UK waves.
Methods: A retrospective clinical review of patients
admitted to ICU with a primary diagnosis of COVID-19
between March-April 2020 and January-February 2021
was conducted at a large London NHS Foundation
Trust. Electronic clinical notes were reviewed, and
the following data extracted: age, ethnicity, sex, BMI,
duration of sedation, duration of mechanical ventila-
tion, ICU length of stay (LOS) and hospital LOS.
Physical impairment was based on the Intensive Care
Unit Mobility Score (ICUMS) and defined as significant
(≤3), moderate (≤6), mild (≥7) or none (score of 10).
Data was analysed using descriptive statistics, reported
as absolute numbers, percentages (%) and median
(range).
Comparisons were made between data sets from each

wave to examine whether greater understanding sur-
rounding the management of COVID-19 translated into
improved physical outcomes for those surviving ICU
admission.
Results: 444 clinical notes were identified, 287 were ex-
cluded as 149 died, 14 were incidental findings of COVID-
19, 115 had missing data due to paper notes or transfers in/
out of the Trust and 9 were duplicate records. 157 patients
were included in the final analysis; 66 from wave 1 and 91
from wave 2.
Baseline patient demographics were equally matched

across both waves (table 1). Wave 1 patients were sedated
longer (13(0-39) v’s 11(0-83) days), ventilated longer (25(0-
277) vs 13(0-175) days) with longer ICU (27(2-67) vs 17(0-
189) days) and hospital LOS (49(5-277) vs 32(4-182) days)
than those in wave 2 (Table 1).
The median ICUMS at ICU discharge was lower for wave

1 than wave 2 (3 (0-10) V’s 4 (0-9)). A higher percentage of
patients in wave 1 were discharged from ICU with severe
physical impairment compared to Wave 2 (52% vs 40%).
Moderate physical impairment was the most frequent

Table 1. Patient demographics

Age
Gender
(% Male)

Ethinicity
(% White) BMI

Clinical
frailty
score

Days
sedation

Days
ventilated

ICU
LOS
(days)

Hosp
LOS
(days)

ICUM
ICU D/
C

Wave 1
(n=66)

54
(25–
78)

61% 29% 26.7
(19.9-
59.3)

3 (1-7) 13 (0–39) 25 (0–277) 27 (2–
67)

49 (5–
277)

3 (0–10)

Wave 2 (n
- 91)

58 (24–
80)

60% 28% 27.2
(22.0-
53.3)

3 (1-7) 11 (0–83) 13 (0-175) 17 (1–
189)

32 (4–
182)

4 (0–9)
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presentation category at ICU discharge for wave 2 patients
(Table 2).
At hospital discharge 66% of patients in wave 1 and 76%

in wave 2 had ongoing rehab needs, although the majority of
these were mild (ICUMS ≥7) in both cohorts.
Conclusions: These preliminary data comparisons
between the first two waves of the COVID-19 pan-
demic suggest evolving knowledge and experience of
the condition resulted in reduced sedation duration,
ventilation days, ICU and hospital LOS. There were also
improved physical outcomes for patients at ICU dis-
charge, but long-term rehabilitation needs persisted.
Ongoing exploration of the acute and longer-term
needs of individuals surviving ICU admission for
COVID-19 is required to inform future rehabilitation
provision and health care policy.
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Abstract
Introduction: Comparatively little is known about drug
requirements in patients admitted to ICU with COVID-19
pneumonitis. We analysed drug usage for patients ad-
mitted during the first wave of the pandemic, comparing
these with a retrospective cohort admitted with Influenza
pneumonia.
Methods: Forty-nine ventilated patients with
COVID-19 pneumonitis were identified through
ICNARC, ten were excluded as duration of stay <
7 days or not needing ventilation. Further three were
excluded due to missing data and one due to ECMO
escalation.
Results: The median age was 61 years; length of stay
22 days and 68% survived ICU. Table 1 describes the use of
Infusions and enteral medications.

Infusions Number of
patients
receiving
the drug/
Total
number of
patients (%)

Median
duration of
infusion
used in
hours
amongst all
patients
(survivors)

Hours needing drug/total
hours on ICU(%) for all
patients receiving drug
(survivors)

Propofol 34/35
(97.1%)

234.5 (247) 43.4% (36.6%)

Midazolam 19/35 (54.2%) 106 (127) 21.5% (20.4%)
Opiates: 35/35 (100%) 274 (295.5) 45.7% (39.6%)
Alpha agonists: 24/35 (68.6%) 68.5 (68.5) 13.3% (12.6%)
Muscle
relaxants:

32/35 (91.4%) 150.5 (129) 19.9% (19.4%)

Furosemide 27/35 (77%) 90 (130) 14.6% (13.8%)
Prostacyclin
Nebuliser

8/35 (22.8%) 51 (54.4) 8% (6.5%)

Enteral
Medications

Number of
patients
receiving
drug/Total
number of
patients (%)

Median
number of
days used
amongst all
patients
(survivors)

Number of
patients
receiving
drug/Total
number of
patients
(%)

Median
number
of days
used
amongst
all
patients

COVID-19, N=35 Influenza, N=12
Carbocisteine 19/35 (54.2%) 13 (14) 1/12 (8.3%) -
Risperidone 12/35 (34.2%) 10.5 (13) 4/12 (33.3%) 9.5
Clonidine 11/35 (31.4%) 11 (11) 0 (0%) -
Frusemide 16/35 (45.7%) 5.5 (5) 5/12 (41.6%) 3
Acetazolamide 11/35 (31.4%) 7 (7) 1/12 (8.3%) 6
Melatonin 16/35 (45.7%) 8 (9) 7/12 (58.3%) 9
Morphine 13/35 (37.1%) 10 (11) 0 (0%) -
Diazepam 8/35 (22.8%) 12 (12) 0 (0%) -

Discussion: Propofol was used in most (43% patient-hours
in ICU/median duration = 234 hours). All patients received
opiate infusions (mainly morphine or alfentanil in similar
proportions) and 91% received muscle relaxants, for
prolonged periods. Over half received Midazolam (median
106 hours) as an adjunct or substitute to Propofol as

Table 2. Physical impairment at ICU and hospital discharge

Physical impairment at ICU D/C Physical impairment at hospital D/C

Severe Moderate Mild Nill Severe Moderate Mild Nill

Wave 1 (n=66) 34 (52%) 24 (36%) 7 (11%) 1 (1%) 3 (5%) 5 (8%) 34 (53%) 22
Wave 2 (n - 91) 36 (40%) 40 (44%) 15 (16%) 3 (4%) 5 (6%) 51 (61%) 24
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patients were difficult to sedate, required longer ventila-
tion, paralysis and concerns with Propofol associated hy-
pertriglyceridemia. Over two-third received alpha agonist
infusions (median 68.5 hours) as adjunctive sedation or
delirium management.

Three quarters of patients received a furosemide infusion
(median 90 hours), the evidence extrapolated from studies
such as FACTT.1 Around three quarters received Human
Albumin (median 100 grams over 3 days). Nearly a quarter
received nebulized Prostacyclin for refractory hypoxia,
often associated with saturation of HME filters and venti-
latory difficulties.2

Over half of patients received Carbocisteine (median
13 days). Clonidine and Risperidone to manage delirium
were used in a third (median 10.5 and 11 days respec-
tively), as was Acetazolamide to restore pH and aid
weaning. Over a third were prescribed enteral opiates and
nearly a quarter received benzodiazepines to manage
withdrawal symptoms. Just under a half of patients re-
ceived Melatonin.

Antibiotic usage was high with a median of 3 Antibiotics
used (median duration 15 days/61% of patient days). Di-
agnosing superadded infection such as VAP was challenging3

and we did not routinely monitor serum Procalcitonin
levels.

We also compared prescribing habits with 12 influenza
patients (11 survivors) identified using similar inclusion
criteria and found patients with COVID-19 were older (61
versus 51 years ) with longer ICU stays (median 22 versus
20 days). They were also more likely to receive enteral
Carbocisteine, Clonidine, Acetazolamide, Morphine and
Diazepam.
Conclusion: We were able to generate valuable data on
prescribing in ventilated patients with COVID-19 pneu-
monitis during the first wave. Through this, we are able to
use drug usage as a surrogate for issues such as delirium,
drug withdrawal, antibiotic prescribing and nursing work-
load in general.
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Abstract
Introduction: Since the declaration of COVID 19
pandemic by the WHO, the mental health toll the virus
has taken on the globe, affects the health care workers in
many folds which is reflected by mounting evidence on
high levels of anxiety, depression, and stress among
HCW.1,2,3 Psychological stresses among HCWs mea-
sured in terms of burnout provide valuable evidence to
initiate support services in COVID care settings.4 The
psychological distress among HCW during a pandemic of
current nature, is attributed to being parents of de-
pendent children, being junior in service, longer quar-
antine period, lack of practical support and stigma5

Though the health system in Sri Lanka is overwhelmingly
burdened by the disease little is known about psycho-
logical issues of HCW in the country.
Objectives: To Evaluate the prevalence of burnout and to
identify some factors associated with burnout among health
care workers attached to COVID 19 management settings
in Sri Lanka
Methods: A descriptive cross-sectional study was con-
ducted in 8 selected COVID care settings in the country.
Data from HCW dealing with COVID care were collected
using google forms. Burnout was assessed using the Co-
penhagen Burnout Inventory with 0-100 scale. A score
above 50 is considered as the presence of burnout. Some
selected factors associated with burnout was tested with Z
test and chi square test.
Results: There were 473 respondents (doctors (33.4%),
nurses (51.6%), physiotherapists (4.2%), radiographers
(4.2%) and other staff (7.4%)). Sixty-three percent of HCW
worked in intensive care facilities. There were 342 (72.5%)
females and 125 (26.4%) males. Majority (61%) were be-
tween 21 to 30 years. Eighty percent of HCW had no co-
morbidities and 91.8% of them were vaccinated against
COVID-19.
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The overall prevalence of burnout was 70.6 % while the
prevalence of personal related, work related and client
related burnout were 61.5%, 75% and 71.2% respectively.
Burnout of doctors was 65.8% of nurses was 72.5% of
physiotherapists was 70% of radiographers was 87.5 and the
burnout of other staff was 25%.
Mean burnout score was significantly higher among

nurses compared to doctors (p, 0.0033) and female
compared to male workers (p, 0.014).
Conclusions: High prevalence of burnout is evident
among all categories of HCW in COVID care settings in Sri
Lanka. Establishment of necessary support services prior-
itizing nurses and administrative interventions are
recommended.
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Abstract
Introduction: The use of systemic corticosteroids to
suppress SARS-CoV-2–induced lung inflammation is ad-
vocated in the treatment of COVID-19 ARDS.1,2Whilst the
evidence for low dose early corticosteroids in COVID-
ARDS is well established, the effect of larger steroid doses
(i.e. short-term ‘pulse-dose’) is yet to be investigated.
Objectives: The objective of this study was to examine the
effect of pulse dose steroids on ventilatory parameters such
as oxygenation in COVID-19 patients with and without
established fibrosis or organising pneumonia (OP).
Methods: This was a multi-centre, retrospective observa-
tional study performed at four teaching hospitals, with the
following inclusion criteria: adult patients requiring invasive
mechanical ventilation with confirmed PCR SARS-CoV-2
infection; and received high dose steroids for treatment
for COVID-ARDS (defined as dose ≥ 20mg dexamethasone
or an equivalent dose ofmethylprednisolone). This study was
carried out as a service evaluation within the National Health
Service (NHS) and recorded under the auspices of the
clinical audit office at Imperial College Healthcare NHS Trust
and Institutional Data Protection Office. Study patients were
followed for 14 days or until they were discharged from the
ICU and physiological or ventilatory variable data was ret-
rospectively collected from patient records.
Results: In total, 92 patients were included: 14 patients
20mg/day dexamethasone; 5 patients 50mg/day dexa-
methasone; 16 patients 500mg methylprednisolone; and 57
patients 1000mg methylprednisolone.

Our data demonstrate a statistically significant im-
provement in PaO2/FiO2 (P/F) ratio over time, from
baseline to day 14, in those patients who received 1000mg
Methylprednisolone (baseline PaO2: 14.47 kPa, Day 3:
17.51 kPa, Day 7: 19.51 kPa, Day 14: 22.87 kPa, p<0.001).
Whilst not statistically significant, there was a trend to
higher P/F ratios by day 14 in patients who received 500mg
Methylprednisolone group. There was no increase in P/F
ratios in those patients who received 20mg or 50mg
dexamethasone. The increase in P/F ratio was most ap-
parent in those patients who had evidence of fibrosis on CT
scan, although some benefit was seen in those patients who
did not fibrosis on radiological imaging.

Cross sectional random effects models were used to
determine the effect of 1000mg methylprednisolone on
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improvement in P/F ratio and demonstrate that there was
an increase of P/F ratio of more than 0.38 kPa per day in
those patients that received 1000mg methylprednisolone.
The was no significant effect on compliance measures.
There was also a trend to more ventilator free days but no
difference in mortality in those patients receiving large dose
methylprednisolone. Reassuringly, rates of fungal infection
and pneumothorax/pneumomediastinum for patients who
received steroids, including those with high dose, were
equivocal.
Conclusion: In this study, we present novel data suggesting
that large doses of methylprednisolone may be beneficial in
patients with severe COVID-19, late in the disease course
when ARDS is well established. This benefit was not
demonstrated in patients treated with lesser (but still high)
doses of steroids (i.e. 20mg or 50mg of dexamethasone)
and suggest that larger pulsed-dose steroids may induce
reversibility of the disease process, particularly in those
who have developed fibrosis.
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Abstract
Introduction: Prior to the COVID-19 pandemic, evidence
in favour of prone positioning was mainly limited to me-
chanically ventilated patients with ARDS.1 Although there
were some reports of oxygenation improvement following
conscious prone positioning (CPP) in non ventilated pa-
tients,2,3 this intervention was largely unknown outside of
critical care units. The pandemic imposed extraordinary
pressures on hospitals, encouraging medical teams to

innovate and consider CPP in patients with increasing
oxygen requirements.4 In April 2020, the Intensive Care
Society (ICS) issued guidance for CPP of patients presenting
respiratory failure secondary to COVID-19.5

Objectives: The objectives of the study were to assess the
practice of CPP and the compliance to ICS guidance in the
Northwest of England. We also aimed to evaluate the
feasibility of proning and to appraise the impact of position
changes on oxygenation. The study was also an opportunity
to encourage multidisciplinary teams to consider CPP as a
therapeutic tool for patients admitted with COVID-19
pneumonitis in non-critical care areas.
Methods: This was a pragmatic observational prospective
cohort study conducted over five weeks in May and June
2020 across seven different hospitals in the Northwest of
England.We attempted to capture as many episodes of CPP
as possible during this period. We collected various de-
mographics and clinical data related to the patients and to
the intervention of proning. We followed up the patients
for 28 days from their first episode of CPP. A descriptive
statistical analysis was performed using Excel.
Results:Overall, 107 patients were included. Their mean
age was 66 years and 55% were candidates for escalation
to level 3 care. Among these patients 25% were eventually
intubated. Table 1 shows more patients characteristics. A
total of 246 episodes of CPP were recorded. Table 2
provides details about CPP episodes. The median duration
was 4 hours. Proning was often conducted by patients and
physiotherapists, as most (73%) didn’t need assistance.
CPAP was used simultaneously in a significant proportion
(38%). One fifth of the CPP had to be discontinued, mostly
because of discomfort. We focused on the first episode to
assess practicalities and effect on oxygenation (Table 3).
Only 9% of episodes were reported to follow ICS guidance
as most interventions had to be tailored to local logistics
and to patients’ comfort. Thirteen per cent of CPP were
initiated in morbidly obese patients despite it being
mentioned as a relative contraindication. In terms of
oxygenation, desaturation occurred within the first 15
minutes in 21% of cases. There was a tendency to im-
provement of FiO2 and SF ratio after 24 hours of the first
CPP.
Conclusion: In summary, a pragmatic approach often
dictated departure from intensive care soceity guidance.
Although CPP was largely feasible, it had to be adapted in
most cases to the patients, their environment, the logistics,
and their ventilatory support. It was often self-administered
and didn’t seem to be limited by morbid obesity for ex-
ample. While the results and experience suggest a positive
impact of CPP on oxygenation, only a well-designed
comparative trial could determine the role of position
changing in preventing intubation or death.
The authors would like to thank the NWRAG and all the

local team members, physiotherapists, nurses and doctors,
who endeavoured to collect invaluable data under un-
precedented clinical circumstances.
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Table 3. Characteristics and impact of first CPP.

Table 2. Characteristics of CPP therapies
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Abstract
Background: COVID and venous thromboembolism in
unvaccinated population is now a well-established entity but
this case is unique as the 1) patient had both COVID vaccines
and then tested positive for COVID and 2) presented with
vague symptoms and had minimum oxygen requirement 3)
developed arterial thromboembolism and acute leg ischemia
after 4 days of admission leading to limb amputation ulti-
mately. Data on COVID and COVID vaccine’s association
with Arterial thromboembolism still needs to be explored. In
our case it was challenging to establish whether the
thromboembolismwas a complication of vaccine, COVID or
was that the result of synergistic interaction of both.
Case Presentation: 61 Years old gentleman presented to
Emergency Department with vague history of lethargy
ongoing for 3-4 weeks and no significant prior co-morbid
except sickle cell trait.
He had received both doses of COVID vaccine 2 months

before presentation and denied any shortness of breath,
cough, fever or pain. On presentation he was de-saturating
to 77% on Room air and had bilateral crepitations in his
chest with PO2 of 7.4 kPa on ABG and raised inflammatory
markers on bloods. His CXR showed changes consistent
with COVID and he was started on Dexamethasone. His
COVID test came back as positive.
Throughout his stay maximum amount of oxygen required

by him was 36% day1 which improved to 28- 32% later, he
had not been tachypneic or tachycardiac. His d-dimer was
raised at 3000 which was thought to be COVID related, and
the decision was taken to perform CTPA to rule out Pul-
monary embolism if oxygen requirement worsens.
His oxygen requirement continued to remain static with

a little improvement or worsening. His inflammatory
markers also got better.
On Day 4 Patient complained of Right Leg pain. On

further enquiry he revealed pain has been ongoing for last 2-
3 weeks. His legs were bilaterally ice cold to touch and had
hair loss in bilateral legs, pulses in both legs down the
femoral artery were not palpable bilaterally.
His blood gas Lactate was 2.6 with worsening inflam-

matory markers but no fever spikes or worsening in oxygen
requirement or any other symptoms apart from leg pain.
He was immediately seen by vascular Surgery team and

was started on therapeutic anticoagulation suspecting acute
leg ischemia.
CT Angio report showed: Occlusion of Right iliac
system, common femoral artery part of the SFA and all the
popliteal artery and tibial vessels and unstable thrombus in

the left common iliac artery causing severe stenosis and
occluded left TP trunk.

He was continued on therapeutic anticoagulation and
then underwent Right iliofemoral embolectomy, on table
angiogram, left common iliac angioplasty via left groin ap-
proach and right above knee amputation.

Postoperatively he remained well and was tested COVID
negative later. He was then discharged to Rehab from
hospital for further care.
Discussion and conclusion: We suggest that COVID
patients with significantly raised d-dimers should be in-
vestigated for hidden thromboembolic focus in same way in
non COVID patients and not just in lungs but in other organ
systems as well. There should be some guidelines regarding
increased dose prophylaxis or a flowchart to investigate for
these thromboembolic association in COVID.
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Abstract
Introduction: During the COVID-19 pandemic, mobile
airway trollies formed an integral part of the emergency
airway management. The AAGBI and ICS produced con-
sensus guidelines recommending a COVID-19 airway
trolley or pack; however, the maintenance guidance of
these trollies is unclear.1

The pandemic placed severe pressure on all critical care
staff, especially nursing staff. The airway trolley checks were
transitioned to the junior doctors after wave one at Chelsea
andWestminster Hospital. Unfortunately, trollies were not
adequately checked and stocked. This created potential
delays with emergency tracheal intubations, jeopardizing
patient safety. Using a Plan Do Study Act (PDSA) approach
we attempted to understand the factors affecting our
compliance and ultimately improve patient safety.
Objectives:

1. Identify which group of ICU professionals should check
the airway trollies

2. Identify the barriers to safety checks?
3. Assess which targeted interventions improve compli-

ance with checks?
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Methods: Single centre, prospective data collection
(surveys n= 23 and trollies checklist compliance) over a
7 month period. Data on the frequency and accuracy of the
checks was collected monthly. Surveys were used to
identify appropriate and targeted interventions. Interven-
tions were made at each cycle to address shortfalls in
checks.
Results:

1. 87% of staff believed that doctors (SHOs or SpRs)
should check the airway trollies.

2. Barriers identified were

1. Lack of time or too busy 68%
2. Lack of organisation (finding stock or under-

standing equipment) 41%
3. Difficulty in finding the checklists 27%

3. Compliance improved from 34% to 77%, through
various interventions (see graph below)

At baseline (November) trolley check compliance was
34%. Changes were made to improve accessibility of
checklists and equipment, and daily reminders were added
to the morning operational handover. However, this only
improved the check frequency to 38%.

A staff survey highlighted recommendations for im-
provement: daily allocation of checks to a specific doctor and
airway education. The trolley check allocation was built into
the doctors’ rota and airway trolley education was added to
the departmental induction. There was minimal initial change
in the following month but further applied education in the
form of consultant-led airway skills sessions to engage the

doctors in the process saw rates drastically improved to 75%
and 77% over the following two months.
Unpredictable challenges which negatively influenced the

results were identified. These included surge rotas, in-
cluding redeployed non-ICU doctors in checks and in-
creased trolley numbers with increased ICU capacity.
Conclusions: This quality improvement project, per-
formed during the height of a pandemic, demonstrates the
importance of adaptation and persistence to identify in-
terventions that take into account the evolving clinical en-
vironment and human factors. It highlighted the difficulty in
building new habits within the daily routine of junior doctors
and the necessity of senior lead teaching to build the doctors’
confidence, understanding and engagement with safety
processes. Following the rigorous cycles, it is expected that
the routine for the trolley checks is sufficient to withstand
the rotations of junior doctors and expansion of the de-
partment in potential future waves of the pandemic.
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Abstract
Introduction: During the second wave of the COVID-19
pandemic, regional modelling predicted an acute surge in the
demand for level 2 respiratory beds. Locally, these patients
were cared for on the ICU. Capacity expanded from 20 to 42
beds in response to the pandemic, but the anticipated de-
mand could not be met in the existing critical care footprint.
Early evidence suggested that CPAP and high-flow oxygen
could reduce the requirement for mechanical ventilation by
up to 50% for patients with Covid-19.1-2

Objectives and Methods:

· An enhanced respiratory care a rea was created for a
cohort of level 2 respiratory patients to provide CPAP
and High-Flow oxygen on a 1:4 practitioner to patient
ratio with the aim of relieving staffing and bed pressures
on ICU whilst providing equitable care and outcomes to
that given to patients on the main unit

· Admission criteria stipulated patients should have either
single organ failure, independence with self-care, ca-
pacity and/or pre-established escalation status

· The area was staffed by an acute care team, a team of
practitioners from a variety of professional backgrounds
including nursing and AHP’s who normally provided the
Trust’s citical care outreach and acute care support
through advanced cinical practitioners, non-medical
prescribers, practitioners, and specialist HCAs. Phys-
iotherapists and junior doctors were assigned to the unit
and supported with their typical professional roles and
bedside care.

· A service review was undertaken including analysis of
admission data, length of stay and unit mortality. A
retrospective clinical audit measuring care delivered
against the area’s initial standard operating procedure
and objectives was also undertaken against 15% of pa-
tient notes.

Results:

•67 patients admitted over 40 days
•247 critical care bed days saved
•Median length of stay 3.68 days
•50.7% patients stepped down to wards; 34.3% escalated to

critical care; 14.9% died.
•Median age 63, 2:1 male: female ratio

Conclusion: The enhanced respiratory care area provided an
innovative response to the local critical care COVID-19 bed
crisis by cohorting level 2 respiratory patients and transfor-
mational workforce planning and care modelling. This enabled a
rapid and targeted response to the crisis which provided quality
care that was at least equivalent to the length of stay and
mortality outcomes of the local ICU, whilst significantly re-
ducing ICU bed and workforce pressures.
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Abstract
Introduction: Unplanned removal of NGTs is common
and associated with multiple complications.1 Methods used
to secure these tubes may influence removal rates.2 Fol-
lowing national guidance,3 we confirmed tube placement by
CXR. We used the text of CXR requests to estimate the
rates of NGT placement and to see how these were
influenced by changing how NGTs were secured. We also
used similar methodology to review changes to CXR re-
quests mentioning central lines (CVCs) and endotracheal
tubes (ETT).
Objectives: To see how CXR requests for NGT place-
ment were influenced by changing the method used to
secure these tubes.

MethodsIn a 42 bedded mixed general and neurosurgical
unit, in November 2019 we changed the method to secure
NGTs from Hollister feeding tube attachment devices
(Hollister, IL, USA)., to handcrafted slings made from Mi-
cropore (3M, MN, USA) 1.25cm Surgical Tape.4 The text of
CXR requests between October 2017 and July 2021 were
analysed for text associated with NGTs, CVCs and ETTs.
The number of bed days was calculated for each month
from October 2017 and CXR rates per 100 bed days were
calculated. Mann-Whitney U tests were used to establish if
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CXR rates changed significantly after November 2019 and
after admitting patients with COVID-19 in March 2020.
Distributions are shown as medians with [IQR].
Results: There were 15239 CXRs, a median of 330 [IQR
303-357] CXRs requested a month. The fraction men-
tioning each device was: ETT: 8%, CVC: 13%, NGT: 38%
(18% of these also mentioning another device). The rates
per 100 patient days per month were: NGT pre-Nov 2019:
15.9 [15.0-16.4]. Post-Nov 2019 11.6 [10.1-12.7]
(p<0.001), Nov 2019 to February 2020: 12.0 [8.0-13.3],
vs Pre Nov 2019 p=0.008. For CVCs pre-March 2019: 4.1
(3.6-4.6) post March 2019: 5.2 (4.6-5.9) (p< 0.001) for ETTs
pre-March 2019: 2.8 (2.0-3.3), post-March 2019: 3.1 (2.4-
3.7). Changes in monthly rates are shown in the run chart in
Figure 1.
Conclusions: Changing the method of securing NGTs
resulted in a reduction of CXR requests mentioning NGTs,
reviewing CXR requests can be used to monitor NGT
displacements. The rate of CVC requests increased fol-
lowing March 2020.
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Figure 1. Number of X-Rays each study month per 100 bed days each device. Arrow show 1.change to Hammock Dressings to secure NG
tubes and 2. the start of the covid 19 pandemic.
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Abstract
Introduction: Grab bags containing emergency drugs and
equipment are required in ICU for use in arrest or trauma
situations around the hospital. Resuscitation Council UK
guidelines state that ‘a reliable system of equipment checks,
and replacement must be in place and the frequency of the
checks should be determined locally’.1 Great Western
Hospital ICU guidelines state these should be checked daily.
Due to the increased pressure of the Covid-19 pandemic,
temporary ICUs were set up and staff unfamiliar with ICU
equipment were redeployed. We noticed that checks were
not being done on a regular basis. This led to incidents in
emergency situations where the correct equipment was not
available. We required a robust system that was transferable
across different settings to allow staff to easily check kit.

Objectives: To improve the number of days per week bag
checks are carried out to 80%.

Methods: A retrospective audit on how often drug and bag
checks had been carried out was completed.We then designed
QR codes that linked to a kit list allowing for easy recognition of
required kit as well as recording of checks. This system had
already been successfully introduced at another ICU in our
region.2 The QR codes were displayed at all locations of the
emergency kit and staff were informed via email,Whatsapp and
at handovers of the new system. A reminder was added to the
doctors’ daily jobs list and a bag checks champion was nomi-
nated after August change over to try to maintain the change.
Results: Fridge drug bags checks that were recorded in
February showed drugs were only checked 2 – 4 days a
week (28%-57%). The large bags were only recorded as
checked on 1 -2 days a week (14%-28%). After intervention
1 (QR code and email sent), this improved to 4-5 days a
week for all bag checks (57%-71%). After intervention 2
(morning handover reminders), the results showed all bags
being checked between 3-6 days a week (42%-85%). After
intervention 3 in June, all bag checks were being carried out
5-7 days a week (71%-100%). There have been no incidents
of kit being unavailable since the beginning of QR code use.
Conclusions: Sharing good practice from other ICUs in
our region via rotating trainees has allowed us to put in
place a robust system for checking emergency equipment.
This system is easy to expand should demand require
temporary ICUs again and makes identification of kit easy as
pictures can be added for staff who may be unfamiliar. Data
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is collected centrally allowing for easy record keeping.
Going forward we must ensure that the culture of using this
system is passed on to each group of trainees.

Example checklists:
Fridge drug bag checks
Large bag checks
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Abstract
Introduction: Treatment escalation plans (TEPs) allow the
clinician and patient to discuss treatment options prior to a
potential deterioration. Frailty is becoming increasingly
common in the ICU, with frailty associated with higher ICU
and hospital mortality.1,2

Objectives: To determine if treatment escalation plans are
completed in acute medical admissions. If not completed,
we assessed if treatment escalation plans are completed
throughout their ward stay. We aimed to evaluate if
completion rates varied based on patient clinical frailty
score and national early warning score.

Furthermore, we aimed to determine if there were
common themes as to possible reasons for non-compliance
of TEPs completion.
Methods: Ambidirectional analysis of acute medical ad-
missions data between 9 – 13 Decemebr 2019 was per-
formed. Electronic and paper health records were used to
collect treatment escalation plan, clinical frailty score (CFS)
and national early warning score (NEWS). Admissions
without a treatment escalation plan form were followed-up
throughout the data collection period. Frailty was defined
as CFS > 4.
A questionnaire was given out to 11 acute medical

doctors, from foundation doctors to consultants.
Results: Out of the admissions (N=138), 83% (n = 114/
138) did not have a TEP form completed within 24 hours of
admission. Out of the 83%, TEP form was completed in
2.6% (n = 3/114) during a 5 day follow-up period. TEP form
was completed in 33% (n = 18/54) and 7% (n = 6/84) in the
frail (CFS >4) and non-frail (CFS ≤4) respectively (Figure 1).
TEP formwas completed in 32% (n = 9/28) and 14% (n = 15/
110) in patients with NEWS equal or greater than 5 and
NEWS 4 or less respectively. Out of the frail patients, 37%
(n = 20/54) had a NEWS 5 or greater.
In the thematic analysis of the responses in the ques-

tionnaire, themes surrounding lack of completion men-
tioned were, time constraints during acute take, reluctance
in discussing ceilings of care with patients and relatives and
hesitancy in deciding TEPs in the first 24 hours of care.
Conclusions: The audit demonstrated that a large pro-
portion of acute medical admissions are not having TEPs
discussed and documented. If ceilings of care are not
documented within the first 24 hours of admission, TEPs
are unlikely to be completed. TEPs compliance is greater in
frail and unwell patients however still poor. Opportunities
might be being missed to explore patients’ wishes before
deteriorating, with less than half of the frail and sick patients
having TEPs completed. There is a need to have greater
emphasis on clinical engagement in this vital aspect of pa-
tient care. Plans need to be put in place for increased
collaboration between acute physicians and other spe-
cialties including critical care.
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Abstract
Introduction: Intensive Care Unit (ICU) design impacts
staff well-being1 with relocation to a different ICU layout
causing staff stress.2,3 During the COVID-19 pandemic our
new critical care centre was opened expediently allowing
increased patient capacity and providing a purpose-built
environment for ICU patients.
The new single-bed room layout differed to other

open plan multi-bed ICUs in the hospital. New design
features included large floor-to-ceiling windows with
park views, modernised equipment such as computer
screens on movable pendants and noise reduction
features.
The pandemic accelerated the opening of the new unit

and practice was adapted to address surge conditions (e.g.,
there were two patients in each ‘single’ room, and PPE
could only be worn in specific areas of the unit, restricting
movement).
Objectives: We sought to understand the impact of the
ICU design on staff experiences during pandemic
conditions.

Methods: Following ethical approval, staff who had
worked on the new unit were invited to participate in a
semi-structured interview. The interview guide was
based on the Theoretical Domains Framework (TDF),4

a framework to identify the determinants of behaviour
change. Interviews were audio recorded, anonymised
and transcribed verbatim. We used line-by-line coding
and analysed data informed by the TDF.
Results: 21 participants captured experiences of a wide
range of multi-disciplinary staff members. The most
common domain identified within the data was ‘Envi-
ronmental context and resources’, including data per-
taining to barriers and facilitators of the new unit to
effective working:

“Having large bed spaces is perfect for getting people out
[of bed]. They are soundproofed as well, so patients were
sleeping really well at night.”

Also, ‘social/professional role and identity’ (including
group identity, leadership), ‘skills’ (including compe-
tence, skills development), and ‘beliefs about conse-
quences’ (perception of the effects of the new units)
were frequently identified in positive and negative
ways:

“….because of where it [the patient’s room] is located
you do not get to see people often. I got forgotten for
rolls…..It was a constant struggle”

Medical staff and allied health professionals described
advantages over the old unit design including improved
team-working, oversight of patients, and mood from the
design features. Participants perceived patient benefits from
improved lighting and views and stimulation due to access
to social media.

Conversely, nurse participants perceived less support,
less team-working and increased levels of anxiety due to the
single rooms. Nurse experiences improved as patient

Figure 1. TEP form completion and non-completion in non-frail (CFS ≤4) and frail patients (CFS >4)
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numbers reduced. However, changes in how nurse teams
worked was an ongoing challenge:

“…staffing breaks and things is quite tricky. You need
a permanent floater that is never allocated to patients,
to try and help people, because they cannot leave their
bays.”
Conclusions:Our findings support previous research2

demonstrating increased nurses stress when tran-
sitioning to a single-bed room ICU layout. Providing
systems to alleviate nurse isolation, promote team-
working and reduce stress in future relocations may
significantly improve staff well-being (e.g., video-calling
and messaging between patient rooms). A multi-
disciplinary awareness of the impact on nurses is vital
to support strategies to ameliorate the impact of
changes during relocation.

Research grant awarded From King’s College Hospital
Charity.
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Abstract
Introduction: Due to the shortfall in the medical
workforce, critical care1 now embraces the advanced
practice role. With the introduction of The National
Education and Competence Framework for Advanced
Critical Care Practitioners (ACCP),2 ACCP’s now have
a recognised role and are within the Guidelines for the
Provision of Intensive Care services (GPICS).3,4Alth-
ough trusts are employing trainee ACCP’s (tACCP’s), it
is an incredibly daunting process, regardless of pro-
fessional experience. Throughout many NHS Trusts,
ACCP teams have been expanding, with what appeared
to be variable inductions for the trainees.
Objectives: A working group of trainees and qualified
ACCPs was formed, with the support of The Faculty of
Intensive Care Medicine ACCP sub-committee (FIC-
MASC), ACCP clinical leads and University represen-
tatives. As a working group we recognised that there
were key resources and information available which was
often not identified or utilised until later in training. As a
group, our intentions were to signpost trainees to these
resources early on in their training, standardise the
induction process for all tACCP’s. Ultimately, providing
an adaptable framework for the trainee and their Trust
to navigate the two-year pathway.
Methods: A national consultation was undertaken to
evaluate current tACCP induction pathways. This
process took the form of a national survey, with
questions regarding what should be in an induction for
tACCPs. The opinion from the ACCP community was
sought to underpin these recommendations. This was
then a base for an Induction framework, enabling ef-
fective transition from the individual’s base profession
to tACCP. The induction guide would be for both the
Clinical and Academic aspects of the two-year specialist
training program, aiming to effectively support, inform
and guide new tACCP’s. In the long run, this guide
should also provide the clinical department a struc-
tured induction program which sets out the training
expectations and scope of practice for the tACCP.
A set of 55 questions were developed, which exam-

ined: professional demographics, current induction
pathways, HEI (Health Education Institutes) induction
pathways specific to ACCPs, technology and study skills,
clinical pathway induction and practical skills along with
resources for seeking help.
A survey was utilised using a Google Form platform

which was shared via multiple social media areas.
The survey then ran for 2 weeks in April 2021 and

received a total of 106 respondents.
Members of the working group then took shared

responsibility for data analysis which has underpinned
the recommendations made within the framework.
Results: The survey showed an overwhelming need for a
standardised induction guide. The induction pathway
document was then developed by the working group,
based on feedback and recommendations from the survey
results.
National peer review was also sought prior to the in-

duction document being sent to Faculty of Intensive Care
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Medicine (FICM) for potential ratification and
endorsement.
Conclusion: Once accepted by FICM, the document will
be sent out nationally as the recommended framework for
Trusts to use for future tACCPs. Once implemented, for a
period of a year a further National survey will be sought for
evaluation and changes will be made as required.
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Abstract
Introduction: Patients with Black and Asian ethnic
background have been disproportionately affected by
COVID-19 with increased disease severity, ICU admission,

organ failure, and premature mortality.1-4 We have shown
that routinely collected markers including CRP were in-
creased in Black and Asian patients2 potentially reflecting
increased systemic inflammation. Characterising these
differences is required to address the excess morbidity and
mortality in these ethnic groups.
Objectives: To assess CRP as a candidate biological fea-
ture that might drive ethnicity associated outcomes of
COVID-19.
Methods: Prospective analysis using registry data from
all patients aged ≥16 years with an emergency admission
to hospitals within Barts Health NHS Trust with SARS-
CoV-2 infection during 1 January 2020 – 13 May 2020
(wave 1), and 1 September 2020 - 17 February 2021
(wave 2). Trajectories of routine haematology and
clinical biochemistry blood results during hospital ad-
mission were assessed, and distinct phenotypes defined
using unsupervised longitudinal clustering techniques
using day 0 to 15 results. We determined distribution of
identified phenotypes within patients categorised by
ethnic group. Multivariable logistic regression ac-
counting for predefined baseline risk factors was used
to assess association between ethnicity, phenotypes,
and 30-day mortality. All analyses were performed
using R software v4.02 and the kml package for clus-
tering.5 Results are presented as n (%) and adjusted
odds ratios (OR) with 95% confidence intervals.
Results: After excluding those with unknown ethnicity
and those with <7 blood results, we assessed 421 (wave
1) and 1057 (wave 2) patients. Three phenotypic
clusters were identified based on trajectories of CRP. In
wave 1, 38.2% of patients had persistently lower levels
of CRP, median ≤100mg/dl (A), 38.0% had an initial
peak, median >200mg/dl at day 2-3 followed by a
gradual reduction (B), and 23.8% had a higher peak,
median >300mg/dl at day 5 remaining persistently el-
evated through day 15 (C). In wave 2, 65.5% had
persistently lower CRP levels (a), 18.0% had a slow
secondary rise after around 7 days, peaking around day
14 with median >250mg/dl (b), and 16.6% had an early
peak to >200mg/dl followed by a gradual reduction (c).

Table 1. Baseline characteristics by CRP cluster.
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In wave 1, cluster C was associated with highest risk of
death by 30 days compared to cluster A (OR 6.21 [3.12-
12.36], p<0.001). In wave 2, cluster b (OR 7.29 [4.97-
10.71], p<0.001) had higher risk of death compared to
cluster a. Greater proportions of ethnic minority pa-
tients were within cluster C in wave 1 (23.5% Asian,
31.3% Black, 13.6% White, p<0.001) and in cluster b in
wave 2 (22.0% Asian, 19.6% Black, 14.3% White,
p=0.01). Inclusion of CRP trajectory attenuated the
higher risk of death associated with Asian and Black
ethnicity in wave 1 and Asian ethnicity in wave 2.
Conclusions: Phenotypes based on CRP trajectories
during hospital admission are associated with adverse
outcomes following COVID-19 infection. Differences
in these relationships were evident between first and
second waves which were differentiated clinically by
widespread use of Dexamethasone, but not IL-6
blockade, in second wave patients. Further work is
needed to understand underlying mechanisms behind
phenotypes of COVID-19 susceptibility.

Funding: ICS New Investigator Award 2020
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Figure 1. Distribution of CRP clusters by COVID-19 wave and associated 30-day survival by cluster.
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Data science
Yize Wan, Zudin Puthucheary and John Prowle

Queen Mary University of London

Abstract
Introduction: Patients with Black and Asian ethnic
background have been disproportionately affected by
COVID-19 with increased disease severity, organ
failure, intensive care admission, and premature mor-
tality.1-3 The urea-to-creatinine ratio (UCR) has been
described as a biochemical signature of persistent
critical illness, its hallmark catabolic state and late
mortality during prolonged ICU stay.4 Low serum
creatinine reflecting reduced muscle mass, which de-
clines rapidly in acute severe illness in combination with
net muscle protein breakdown which contribute sub-
strate for increased hepatic urea synthesis, results in
markedly elevated UCR.
Objectives: To assess UCR as a candidate biological
feature driving ethnicity associated outcomes of COVID-19
disease.
Methods: Prospective analysis using registry data from
all patients aged ≥16 years with an emergency admission
to hospitals within Barts Health NHS Trust with SARS-
CoV-2 infection during 1 January 2020 – 13 May 2020
(wave 1), and 1 September 2020 - 17 February 2021
(wave 2). Trajectories of routine haematology and
clinical biochemistry blood results during hospital ad-
mission were assessed, and distinct phenotypes defined
using unsupervised longitudinal clustering techniques
using day 0 to 15 results. We determined distribution of
identified phenotypes within patients categorised by
ethnic group. Multivariable logistic regression ac-
counting for predefined baseline risk factors was used

to assess association between ethnicity, phenotypes,
and 30-day mortality. All analyses were performed
using R software v4.02 and the kml package for clus-
tering.5 Results are presented as n (%) and adjusted
odds ratios (OR) with 95% confidence intervals.
Results: We assessed 459 (wave 1) and 1337 (wave 2)
patients after excluding those with unknown ethnicity
and those with <7 blood results. Three clusters were
identified based on trajectories of UCR. In wave 1,
48.1% of patients had persistently low levels of UCR
(A), 38.6% had higher but stable levels (B), and 13.3%
had the highest levels peaking after day 7 (C). In wave 2,
three clusters were identified in similar proportions:
42.8% (a), 45.1% (b), 12.1% (c). In wave 1, patients in
cluster C compared to A had the highest risk of death at
30 days (OR 4.59 [2.27-9.26], p<0.001). In wave 2, both
clusters b (OR 1.58 [1.18-2.12], p< 0.001) and c (OR
3.96 [2.62-5.99], p<0.001) had higher risk of death
compared to a. Distribution of cluster membership
varied by ethnic category. In both waves, greater
proportions of patients within cluster A/a were ob-
served in patients with Black ethnicity (65.5% wave 1,
61.1% wave 2) compared to Asian (50.0% wave 1, 37.3%
wave 2) and White (39.7% wave 1, 39.6% wave 2)
ethnicity. Black ethnicity patients also had lowest
proportions in cluster C/c (6.9% wave 1, 6.3% wave 2)
compared to Asian (17.4% wave 1, 14.2% wave 2) and
White (13.2% wave 1, 12.9% wave 2) ethnicity. Inclu-
sion of UCR trajectory attenuated the higher risk of
death seen in Asian patients in wave 1.
Conclusion: Phenotypes based on UCR trajectories
during hospital admission are associated with adverse
outcomes following COVID-19 infection. Further work is
needed to understand phenotypes of prolonged COVID-
19 disease muscle wasting and its association with longer-
term outcomes.

Funding: ICS New Investigator Award 2020
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Abstract
Introduction: Weaning from mechanical ventilation is a
necessary process towards liberation for ventilatory support for
critically ill patients with respiratory failure and also to prevent
ventilator-induced injury.4 However, the timing of its initiation
and its impact on the duration of ventilation are unclear. We
hypothesized that non-ventilatory parameters in addition to
newer perspectives on ventilatory factors may improve pre-
diction for successful weaning. In this study, we took into
consideration several ventilatory parameters, standard labora-
tory blood biomarkers, and demographic parameters.
Objectives: The objectives of this study are two-fold:
First, we established statistical models to predict the
outcome of a weaning decision based on a real-time
physiological situation of the patient. Second, we found
significant parameters in the models and tried to use a clear
interpretable algorithm to improve the clinical guidance.
Methods: We used an hourly synchronized method to
align different medical events. To investigate their statistical
relationship, we used imputation methods including the last
observation carried forward for 24 hours, and mean value
imputation. Next, we used three different machine learning
models to investigate the relationships.
Results: For the first part of objectives, statistical models
were able to strongly predict indicators for unsuccessful
weaning frommechanical ventilation The logistic regression
model, decision tree model and random forest model
achieved negative predictive values of 81.22%, 79.69% and
80.82% respectively on imputed data set. Among these

Figure 1. Distribution of UCR clusters by COVID-19 wave and associated 30-day survival by cluster.
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three models, the decision tree model and random forest
model achieved satisfying outcomes on real non-imputed
data set, as shown in Figure 1. As for the second part of the
objectives, we identified the significant parameters which
are: ventilatory parameters: Mean Airway pressure, ven-
tilatory ratio, minute ventilation, Respiratory rate and PF
ratio, blood test parameters: SpO2, PaCO2 and

demographic parameter age. Based on these significant
parameters, we constructed a decision tree showing
physiological situations in numeric ranges where patients
should not be liberated from mechanical ventilation
Figure 2.
Conclusion: The outcomes of weaning/liberation from
mechanical ventilation are related to the physiological

Figure 2.

Figure 1.
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condition when the patients start to be weaned. We have
identified a set of parameters (ventilatory, demographic and
blood based) that indicate a poorer chance of successful
weaning, which should be considered. Moreover, significant
parameters can be considered in creating the ventilatory
protocols to prevent unsuccessful weaning results.1-3
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Abstract
Introduction: A retrospective audit of our patients in 2017
showed that 31% of patients admitted to our ICU with
pneumonia had evidence of pleural effusion on their X-Ray
imaging. Of these patients, only 12.5% had the possible ef-
fusion assessed further with thoracic ultrasound. Within the
population assessed, there were patients who had been
treated in ICU for pneumonia, not had their possible effusion
assessed beyond X-Ray imaging and had represented to
hospital following ICU discharge with empyema.
Objectives: We created a guideline for the assessment and
management of pleural effusions in ICU with focus on risk
stratification and ultrasound assessment of the effusion to
identify effusions that are high risk of being complex/exudative
and that need further evaluation with pleural fluid sampling.
We then aimed to re audit the assessment of effusions after
the introduction of our pleural infection guidelines.
Methods:We reviewed all chest x-rays taken in the level 3
area of our ICU from Dec 2019 to Jul 2021. Images were
reviewed and then the electronic patient records of pa-
tients with possible effusions were examined. Data were
collected and analysed in Microsoft Excel.

Results: 974 X-Rays were reviewed. 329 (34%) of the X-
Rays showed evidence of possible pleural effusion. 160 of
these x-rays were in patients with a diagnosis of pneumonia.
75 (47%) of x-rays with evidence of effusion in a patient with
pneumonia were further investigated with a pleural ultra-
sound. Following this assessment, 44% of effusions were
considered appropriate for pleural fluid sampling. A ma-
jority (86%) of the sampled effusions were exudative and
required further intervention or management.
Conclusion: The use of our pleural infections guideline
increased the proportion of patients who had appropriate
assessment of possible pleural effusions in ICU. The effu-
sions that were identified by the guideline as being suitable
for pleural fluid sampling were mostly exudative and re-
quired further intervention. Given this, in the future we
plan to work on further embedding ultrasound assessment
of possible pleural effusions in our ICU patients.
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Could Echo be closer to the Heart of
Training? Point of care echocardiography
training in Scotland: A survey of intensive
care medicine trainees
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Abstract
Introduction: Point of care echocardiography is quick,
non-invasive and facilitates the acquisition of critical
clinical information where and when it is most required.
The provision of point of care ultrasound in critical care
is a key recommendation of GPICS1 (Guidelines for the
Provision of Intensive Care Services) and clinicians are
increasingly performing echo examinations to inform
decision making. Training and accreditation in the
provision of focused echo examination is delivered as
FUSIC (Focused Ultrasound in Intensive Care) Heart;
previously as FICE (Focused Intensive Care Echocar-
diography). Despite increasing expectations of this
trained resource, echo competencies do not form part
of the intensive care medicine (ICM) training curricu-
lum. Trainees have competing time pressures and
variable access to resources enabling achievement of
these skills.
Objectives: We aimed to gather national data on echo
training experience and accreditation status amongst
ICM trainees. We further sought to identify key de-
mographics and perceived challenges that may act as
barriers to accreditation to advise future decision
making on the provision of training.
Methods: An online survey was sent to all ICM trainees in
Scotland during the 2019/20 training year (pre-pandemic).
Questions addressed areas of interest including trainee
demographics, echocardiography accreditation status,
perceived challenges to the accreditation process,
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availability of mentors and dedicated training time. The
survey was designed and analysed using Google Forms.
Results: Of the 66 ICM trainees 34 replied giving a re-
sponse rate of 52%. 13 (38%) respondents had achieved
formal accreditation in echocardiography, 21 (62%) had
not.
Accredited trainees
12 of the 13 accredited trainees had FICE and 46%

achieved this before starting ICM training. None were
allocated dedicated time in their rota to perform scans.
Most (85%) came into the ICU on days off. Perceived
challenges to accreditation included ‘time available to
scan’ (85%), ‘access to mentors’ (46%) and the local
‘availability of FICE course’ (23%).
Unaccredited trainees
13 of the 21 unaccredited trainees (62%) were working

towards accreditation. The majority (92%) had no dedi-
cated time in their rota to perform scans. About half (54%)
were coming into the ICU on days off. Perceived challenges
to completing accreditation included ‘time available to scan’
(95%), ‘access to mentors’ (38%) and ‘funding a course’
(33%). 8 trainees did not have echo accreditation nor were
they working towards one (24% of all respondents); of
these 4 previously ‘timed out’. Exam pressures, regional
availability of mentors and training block time constraints
were listed as barriers to completion.
Demographics
Significant demographic disparities were identified as

potential barriers to accreditation rates. Dual anaesthetic
training (25%), being a female trainee (21%), and training
LTFT (0%) were significant barriers to accreditation. Re-
gional disparities existed however stage of training was
unrelated.
Conclusion: Most ICM trainees in Scotland are not ac-
credited in echocardiography despite the recognised im-
portance in the provision of critical care services. This
survey highlighted specific challenges to the trainee and
demographic barriers dependant on region, training pro-
gramme and gender.
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Abstract
Introduction: Point of care ultrasound (POCUS) and
particularly echocardiography has revolutionised the as-
sessment and management of critically unwell patients.
However, capabilities for performance of echocardiogra-
phy, storage of images and scope for training vary signifi-
cantly between hospitals.

This audit and quality improvement project aimed to
assess the current utilisation of echocardiography and the
POCUS facilities in Barnet Hospital ICU (North London),
with a goal to improving facilities and training opportunities
in accordance with ICS and FICM’s Guidelines for the Pro-
vision of Intensive Care Services (GPICS).1

Objectives:

1. To assess currently performed echocardiography on
ICU: Scan indications, time between request and
completion and whether focused studies would be a
suitable 1st line alternative in some cases.

2. To audit Barnet ICU echocardiography capabilities and
how these comply with the ICS and FICM Standards set
out in GPICS1

3. To foster a relationship with the echocardiography
department to rationalise use of cardiology services,
improve capabilities, training and compliance with the
above standards

Methods: A search was conducted through the Barnet
Hospital ITUBase Patient Record for all echocardiograms
requested between June 2019 and February 2020. This was
verified with formal requests through the hospital-wide
requesting system. Indication, time to performance and
time to report were audited. Additionally, compliance with
the Standards & Recommendations set out in GPICS1 re-
garding echocardiography capabilities of the ICU.
Results: 63 echos were requested, of which 48 were
performed on ICU and five post discharge. Four patients died
before echo could be performed. Mean time from request to
performance was 66 hours. 46/48 echos were reported
(95.8%), 39/46 (85%) within 24 hours, with a mean reporting
time of 16 hours. Based on indication, is postulated that 70%
of scan indications could have been addressed primarily with
a focused ‘FUSIC Heart’ level scan.

Interventions implemented after discussion and collabo-
ration with the local echocardiography department included:

· Opportunities for ICU trainees to attend weekly echo
teaching meetings

· An appointed ICU echocardiography consultant lead
· Another ultrasound machine with ECG capability was

obtained
· A reporting template was introduced to the ITUBase

notes system, based on BSE Level 1 and FUSIC Heart
reporting formats

· One ultrasound machine was linked to the hospital’s
echo image storage and reporting system.
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Storing focused echocardiograms on the hospital’s im-
aging archive allows for remote viewing of images, super-
visor review and information governance compliance. The
above resulted in an improvement in compliance from 3
FICM standards pre-intervention, to 6 standards and 2
recommendations post-intervention. Further plans include
a link echocardiographer with dedicated time for teaching
and scanning on ICU as well as connecting remaining ul-
trasound machines to image storage systems.
Conclusions: Our interventions lay the groundwork to
further facilitate POCUS teaching and training, image review
and information governance. Fostering a culture of POCUS
use in ICU takes time and along with collaboration with
cardiology departments, such interventions may expedite
further training and acceptance, improve information gover-
nance and reduce burdens on echocardiography departments.
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Nurse-led PoCUS in the Management of
the Critically Ill COVID-19 Patient
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Abstract
Introduction: Point-of-Care Ultrasound (PoCUS) can
rapidly diagnose presence and severity of COVID-19
disease and associated pathologies.1 PoCUS identifies
life-threatening complications at the bedside, with the
potential to reduce the need for out-of-department
transfers for imaging, alongside associated radiation
exposure and spread of infection.2 Use of PoCUS by
doctors in the intensive care unit (ICU) is becoming
increasingly widespread. However, uptake by ICU
nurses is poor despite evidence to suggest comparable
accuracy in acquiring and reporting PoCUS scans, and
the potential benefit to patients as a result of an in-
creased workforce of competent PoCUS clinicians.3-5

Objective: To report findings in critically ill COVID-19
patients identified through nurse-led cardiac and 6-point
lung PoCUS.
Method: This case series was part of the national
service evaluation led by the Intensive Care Society,
SAM, FUSIC, and FAMUS. Conduct was approved by
the departmental lead for critical care ultrasound. An
ICU nurse trained in Focused Intensive Care Echo-
cardiography (FICE) and Focused Ultrasound in In-
tensive Care (FUSIC) performed cardiac and 6-point
lung PoCUS scans on ICU patients with confirmed
COVID-19 disease during the recovery phase. Severity
of disease was scored between 0-3 (Table 1) in each
lung region (upper anterior; mid-anterior; postero-
lateral) and a total score calculated (0-18). PoCUS
scans were only performed on patients identified by the
treating ICU consultant. Correlations between PoCUS
findings and patient demographics, key clinical data,
physiological parameters, and 30-day outcome were
analysed using Pearson’s coefficient. Descriptive sta-
tistics analysis (mean; standard deviation/ mode;
interquartile range) were used to describe data.
Results: A cardiac and 6-point lung PoCUS scan was
performed on 15 patients. Fourteen (93%) scans were

Table 1. Lung PoCUS severity scoring system.
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performed to answer lung-specific clinical questions in-
cluding assessment of ventilation strategy (ventilation
mode; PEEP level) in 5 (33%) patients, extravascular lung
water assessment in 9 (60%), and lung assessment prior to
tracheostomy decannulation in 1 (7%). Moderate to severe
COVID-19 was apparent in all lung fields with severity
scores from 6 to 14 (Figure 1). Left ventricular (LV)
function was normal in 13 (87%) patients, 2 (13%)

demonstrated signs of a dilated right ventricle (RV), and 1
(6%) had impaired LV and RV function (Figure 2). Ten scans
identified pathologies that contributed to a change in clinical
management immediately following the scan (Figure 3).
Interventions included: (1) change in fluid management
(increased fluid removal on renal filtration, new furosemide
prescription) 4 (27%) patients) and a level 2 echo assess-
ment due to identification of new cardiac pathologies (3

Figure 1. Prevalence of lung severity scores according to lung region using 6-point lung PoCUS

Figure 2. FICE scan findings

Abstracts 77



(20%) patients). Five patients had no change in care. We
identified a moderate positive correlation between lung
severity score and APACHE II (Pearson’s coefficient: 0.69; p
value <0.01). Weak correlation was found between lung
severity score and white cell count, SOFA score, and PaO2/
FiO2. There was no difference in 30-day outcome in pa-
tients with a higher lung severity score or abnormal cardiac
scan.
Conclusion: Cardiac and lung PoCUS is a vital tool in the
assessment of COVID-19 disease. The addition of ICU
nurses to the growing workforce of PoCUS competent
clinicians increases availability of real-time imaging.
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Focused Ultrasound in Critical Care
Outreach for acutely ill and deteriorating
patients on the wards
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Abstract
Introduction: Focused Ultrasound in Intensive Care
(FUSIC) refers to the use of ultrasound by a trained bedside
clinician to guide patient management in real-time. Ultra-
sound is widely applied in practice and there is growing
consensus that it is an essential tool for managing acutely ill
patients in the intensive care unit (ICU). The Critical Care
Outreach Team uses FUSIC as an additional assessment tool
to guide management and decision-making plan for deteri-
orating patients on the wards.
Objectives: To investigate whether how often information
gained from FUSIC imaging had an impact on patient care and
management decisions in a critical care outreach setting.
Methods: A single-centre observational study at an aca-
demic tertiary referral institution. We included all patients
reviewed by critical care outreach who were assessed by
ultrasound during a 12-month period. Routine procedures
for teaching purposes were not included.
Results: Forty-six patients were assessed and supported by
a combined focused lung and heart ultrasound performed at
the patient bedside on the wards. In 46 patients FUSIC was
instrumental in the differential diagnostic workup and in
guiding the clinical management. In 32 (70%) patients FUSIC
aided fluid therapy or diuresis (in case of pulmonary oedema)
and helped targeting fluid balance. In three patients though to

Figure 3. Number and type of changes made to clinical management after the PoCUS scan
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have consolidation on chest x-ray we were able to identify
significant pleural effusions without needing an additional CT
scan. In four patients with hypotension, an additional CT-PA
was warranted due to dilated right ventricle (RV) with ab-
normal septal motion and decreased left ventricle (LV) size
ratio (i.e. sign of right heart strain) as highly suspicious of
pulmonary embolus. In two young patients with Coronavirus
disease 2019 (COVID-19), using FUSIC we identified severe
LV dysfunction which was subsequentially diagnosed as
myocarditis and Angiotensin-converting enzyme (ACE) in-
hibitors therapy was commenced within 24 hours. Further
diagnosis included cardiac tamponade (n = 2) requiring
pericardiocentesis and pneumothorax (n =1). In all cases, the
use of ultrasound helped in promptly referring patients to the
specialist team (i.e. respiratory or cardiology) and to the ICU
consultant.
Conclusions: In our critical care outreach practice, FUSIC
is considered an indispensable tool for safe and accurate
management of acutely ill and deteriorating patients on the
wards.
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To drain, or not to drain: diagnostic and
therapeutic challenges associated with
cardiac tamponade in Right heart sided
heart failure and pulmonary hypertension

Echo and ultrasound
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Abstract
Background: In clinical practice, cardiac tamponade is not
an “all-or-none” phenomenon, but rather a continuum of
hemodynamic impairment. Diagnosis depends on an overall
assessment of clinical and echocardiographic findings, he-
modynamic measurements, and other corresponding
patient-level variables must be considered to make a di-
agnosis to initiate timely intervention.1

The identification of cardiac tamponade in the presence
of severe pulmonary hypertension and right ventricular
failure can be even more challenging, because the “classic”
findings are often not observed. Our patient clearly had
hemodynamic compromise (orthostatic collapses and
then persistent hypotension from a large pericardial ef-
fusion but did not exhibit the common features of tam-
ponade on ECHO. This can be explained by the pre-
existing, markedly elevated right-sided pressures, which
prevented typical findings of pulsus paradoxus, right atrial
and ventricular diastolic collapse, and equalization of di-
astolic pressures.1

Case presentation: 44 Years old lady background of
Interstitial lung disease, pulmonary artery hypertension,
Right heart failure and anti-synthetase syndrome. Recently

required Intensive care admission for COVID pneumonitis
and was discharged on home oxygen. Now admitted to
hospital after she boarded the flight without oxygen and
became unwell. She was treated on lines of exacerbation of
interstitial lung disease, Right heart failure and moderate
pericardial effusion without signs of tamponade in ECHO
and was given adequate diuresis and responded very well to
it. Her oxygen requirement came down and she clinically
improved. Few days after, she developed diarrhea and pre-
renal Acute kidney injury while in ward and became bor-
derline hypotensive which improved after her diuretic
doses were reduced and then held. She then after few days
started to develop orthostatic collapses with hypotension
and then became persistently hypotensive. Her CT Pul-
monary angiogram showed unchanged moderate circum-
ferential pericardial effusion, and no Pulmonary embolism.

She was reviewed by Critical care outreach team and an
urgent bedside Echocardiogram was performed to rule out
features of tamponade which showed moderate pericardial
effusion, severely dilated Right heart with massive Right
ventricular pressures compressing her Left ventricle.

She was urgently reviewed by cardiology and was taken
to Intensive care unit for invasive hemodynamic moni-
toring, where she was given inotropes and inhaled pul-
monary artery vasodilators. The decision was taken to
cautiously diurese and not to drain the pericardial effusion
due to risk of developing further instability by increasing
right ventricular expansion causing further collapse and
pressure on Left ventricle.
Discussion and conclusion: Our case stresses on the
importance of Bedside Echocardiogram in timely identifying
the atypical features of cardiac tamponade and to under-
stand the different hemodynamics and mechanism of ob-
structive shock in patients with pre-existing right sided
heart failure.

After the establishing that patient was in obstructive
cardiogenic shock with atypical findings of tamponade, the
next most important step was to decide whether to drain
the pericardial effusion or not.

In our literature search, we found that the drainage of a
large pericardial effusion in patients with pulmonary hy-
pertension has been accompanied by catastrophic, sudden
hemodynamic collapse and it has been postulated that the
presence of pericardial fluid limits right ventricular dis-
tension in response to pressure and volume overload.
When the pericardial fluid is removed, rapid enlargement of
the right ventricle causes: (1) reduced right ventricular
systolic function due to muscle fiber distension; and (2)
compression of the left ventricle, which leads to impaired
diastolic filling and left ventricular outflow track
obstruction.¹
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Developing Bespoke Simulation Training
Using Time-Based Process Mapping to
Improve Safety of Emergency Intubation in
Critical Care

Education and simulation
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Abstract
Introduction: Emergency intubations (EI) in critical care
units (CCU) are common, complex tasks requiring effective
coordination of a multidisciplinary team. Problems can arise
when inexperienced staff are unaware of necessary roles
and are unfamiliar with the process.1

Responding to a Serious Incident, we designed this quality
improvement project (QIP) aiming to improve patient
safety during EI. Utilising a novel process mapping approach,
we identify areas for optimisation and training. The resulting
action cards aim to improve safety by raising awareness of
the entire EI process, improving teamwork, and demon-
strating an ‘ideal’ EI, which can later be applied to clinical
events.
Objectives:

· Establish baseline EI experience, engage stakeholders
· Create time-based process map of EI procedure in our

CCU
· Assign tasks to team members, optimise processes, and

identify barriers to effectiveness
· Develop individual action cards for EI team members, as

teaching tools
· Run trial simulations for training, feedback, and critical

observation of action card engagement
· Optimise action cards
· Create bespoke action card based EI simulation package

for routine simulation training in our CCU

Methods: We conducted initial qualitative surveys
amongst key stakeholders to establish areas of concern.
Incorporating these findings, we differentiated the CCU EI
process into component parts.

Each component was time-mapped and areas for opti-
misation were identified. We allocated tasks to team
members and developed individual action cards, to coor-
dinate an EI team in series and in parallel. The cards focus on
EI process without complicating clinical variables and in-
corporate Difficult Airways Society guidelines.2

We ran four in situ simulation sessions, testing action
cards for ease of engagement and potential to improve
patient safety. Each session was an opportunity for ob-
servation and feedback; an iterative process of action card
and data collection improvement, using rapid plan-do-
study-action (PDSA) cycles. The observed interactions of

the team, immediate post-simulation discussion, and
anonymous written feedback, from participants and critical
observers, was analysed using a human factors framework.3

The final action cards walk each team member through an
ideal EI and highlight their individual role within the process.
Results: Feedback demonstrated high satisfaction using
action cards as a learning tool within simulation; 100%
(n=19) had fun and would participate again in the future.
Most participants (90%, n=10) reported learning new

skills and knowledge. Feedback also showed enthusiasm for
applying the action card format to other emergency
scenarios.
From observing the simulation sessions, we noticed two

key challenges for EI: unfamiliarity with a team leader role
and inexperience with some technical tasks.
In addition, having examined our EI process in detail we

have identified areas which could be improved in future
QIPs.
Conclusions: In this QIP we used a new approach to
design bespoke simulation training for EI in our CCU.
Process efficiency was optimised by time mapping and

task allocation. Action card engagement and effectiveness
was honed through rapid simulation based PDSA. Devel-
opment of action cards for simulation training of other
clinical scenarios will allow further evaluation of our new
approach.
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NW ICU Logbook - A spreadsheet-based,
cloud-compatible, fully-editable logbok for
all intensive care practitioners

Education and simulation
Mark Tan
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Abstract
Introduction: Logbooks are now ubiquitous in medical
practice, aiding in provision of evidence of competency for
training progression and revalidation processes. The Fac-
ulty of Intensive Care Medicine (FICM) recommends all
practitioners keep a logbook, but does not mandate a
particular one. During COVID19, redeployment from
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other specialties into ICU has meant many training op-
portunities have been difficult to evidence.1,2 Logbooks
provide an evidence base for documenting educational
experiences, identifying opportunities and learning from
good practice.3

Objectives: The NorthWest Intensive Care Unit Logbook
(NW ICU Logbook) provides a digital, spread-sheet based,
easy-to-use, mobile-compatible personal logbook for ICU
practitioners of all grades. Originally created for personal
use, it has been made available for free for all. We used
analytical software to track its use and spread so as to better
understand the desire for such logbooks.
Methods: Google Analytics were built into the logbook
download website to track views and downloads. Data is
collected anonymously and provides evidence of its appeal.
Extrapolation of its spread suggests an increased focused on
governance within global ICM. Prospective, real-time data is
continuously collected regarding website traffic, number of
downloads, geographical and device data. This provides a
rich source of anonymised data to better understand the
use of a product. Already, many businesses use such
software, but this method is still relatively new within
medicine.
Results: The logbook has been downloaded over 3000
times from over 30 countries. Although interest is heavily
centred in the UK, hotspots of downloads have also oc-
curred in India, Egypt and Middle East. This is likely due to
existing links and partnerships between hospitals. The
logbook has been responsive to change, and several ver-
sions have been created based on feedback from users. The
global appeal suggests an increased focus on educational
governance and therefore presents many opportunities for
further data collection and understanding of educational
capacity and quality. Furthermore, expansion of the dataset
may enable better understanding of human resources for
health, caseload and global critical care trends.
Conclusion: There continues to be an interest for an easy-
to-use and fit-for-purpose logbook for ICU practitioners.
This logbook may form a template for further development.
For example, an app would allow anonymised big data to be
collected which can provide an evidence-base for regional
variation in educational opportunities and achievements.
Also, the global interest already shown may allow anony-
mised data which can add to evidence regarding human
resources for health in low resource settings, further
contributing to the understanding and advancing larger
global health agendas within acute and emergency care.4

This provides a powerful opportunity for organisations to
collect data for further research.
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Manchester’s early critical care nurses - a
history - educating our today and
tomorrow by learning from our past
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Abstract
Introduction: “Acquire new knowledge whilst thinking over
the old, and you may become a teacher of others”1

Critical care nursing in the 21st Century is at a cross-
roads. COVID-19 has demonstrated more than ever the
central importance of well-educated critical care nurses to
the delivery of high quality and safe care. The world has
woken up to the fact that neither beds nor ventilators an
intensive care unit make. There is much to learn from the
past two years that will inform our future. But I believe
there is another history - an earlier one that has not yet
been told. This is equally important to our learning and
identity as nurses. But is in danger of being lost.

The contemporary history of intensive care medicine in
Britain describes how innovations and advancements in
medicine, surgical techniques, pharmacology, engineering,
and science have - since the 1950s - interconnected to
create today’s 21st Century critical service.2

We read of the medical greats, the barriers they over-
came to become the ‘firsts’ in application of techniques that
are commonplace and readily accepted canons in treating
the critically ill in our care.

The history occasionally alludes to the nursing role or
misses it completely. There is no doubt nursing was fun-
damental to the proliferation of intensive care in Britain
from the 1960s. Yet, this is largely missing from the his-
torical record or written from the medical perspective. A
nurse contributor to the Wellcome Witnesses Seminar
reflecting on the nursing contribution wrote:

‘If you did a nursing/ICU seminar you’d get another per-
spective and more nurses attending’2

This is the basis for this research. The finding of nurses
lost voices. Captured critical care nurses’ stories will,
through a process of narrative analysis, be critically eval-
uated and shared. Not simply as interesting anecdotes - but
as a basis for enhancing professional identity and belonging -
to learn from, inspire, and inform the future.

‘Thinking historically does not just mean thinking about the
past; it involves seeing oneself in time, as an inheritor of the
legacies of the past and as a maker of the future’3
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Objectives: Research aim - to explore this history form
the perspective of retired nurses and one ICU at North
Manchester General Hospital working between 1967 &
2000.

To share with conference emerging findings. To stimu-
late a conversation about this hidden history and the
possibilities it offers future professional learning.
Methods: Oral history and narrative analysis.

Oral history is described as a research methodology that
collects histories of neglected ordinary people that would
otherwise be lost.4 And deemed crucial to the capturing of
nursing work.5

Results: Ongoing archival work - 13 interviews recorded
(2 male nurses/1 consultant). Thematic analysis. Emerging
themes: unique professional relationships built as hierar-
chies flattened. Shared education. Increased autonomy.
Separate. Special. Pushed boundaries.
Conclusion: Incomplete, yet this work and sharing stories
from the foundations of critical care nursing has the power
to motivate and inspire the professional critical care nurse
of 2021 – more than education - history, legacy, pride.
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Abstract
Introduction: The North London ICU had never previ-
ously hosted a formal Medical Student placement. ICU can

be a daunting environment for students with many unwell
patients and complex associated presentations, investiga-
tions and management steps. Junior Doctors are often busy,
which can unfortunately sometimes limit teaching oppor-
tunities. We observed that these factors may be negatively
impacting the educational experience of the placement. We
believed an educational workbook to accompany the
placement could provide structure and fill spare student
time with valuable learning and discussion topics.
Objective: To improve the overall educational experience
for Fourth Year Medical Students undertaking a placement
in a North London ICU department.
Methods: Questionnaires were sent to 17 students who
had ICU placements prior to January 2021. We requested
for general feedback on the placement plus opinion on
educational experience and potential value of an ICU
workbook. An ICU placement workbook was then pro-
duced to accompany the ICU Medical Student placement
post January 2021. The workbook was paperless- we
produced it on GoogleDocs and emailed it to students in
advance of their placement so that they could access it via
personal iPads issued by the Medical School. The workbook
covered topics related to an ‘A to E and beyond’ approach
to assessment of critically unwell ICU patients. The focus
was on investigations, interventions and management steps
relevant to both ICU and the medical school curriculum and
included encouragement of MDT interaction and inde-
pendent review of patients. Questionnaires were then sent
to 25 students who had their ICU placement with the
addition of the workbook- we again requested general
feedback plus opinion on educational experience and value
of the workbook.
Results: 7/17 Students who had their placement pre-
workbook introduction responded to the questionnaire
compared to 11/25 Students who had placements post-
workbook introduction. Prior to introduction of the
workbook, 42% of respondents rated the educational ex-
perience of their ICU placement as ‘Good’ or ‘Excellent’-
this figure increased to 82% following workbook intro-
duction (Figure 1). Pre-workbook introduction, 100% of
respondents agreed that the ICU workbook would be a
valuable placement addition. This result was mirrored in the
feedback by students who had their placement with the
addition of the ICU workbook- 100% of respondents
agreed it was a valuable addition to the placement. Our
project was also able to obtain general feedback comments,
which generated ideas for future ways to improve the
placement, such as inclusion of an introductory session to
ICU basics and attachment of students to specific doctors.
Conclusions: Our project was able to both address and
generate ways to improve the ICU placement. Although we
were limited by a poor response rate, the responses we did
receive suggest that the student perception of the educa-
tional experience of the ICU placement improved after
introduction of the workbook. Respondents unanimously
considered the workbook to be a valuable resource. Future
steps include encouraging other specialties at the Hospital
to undertake similar educational initiatives and hopefully
promoting the workbook for use in other ICU departments
nationally.
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Abstract
Introduction: Blood cultures are commonly taken in
critical care. They are taken when a patient presents with
infective symptoms, or any deterioration where sepsis or
an underlying infection must be considered as the cause.
Cultures are an essential part of diagnostic work ups as
recommended by international guidelines.1 Taking cultures
allows causative pathogens to be isolated and antimicrobial
treatment rationalised, as recommended by The National
Institute for Health Care Excellence for antimicrobial
stewardship.2 However, if there is poor technique there is
risk of contamination of the blood culture which may lead
to diagnostic confusion and delay.
Anecdotally there has been a number of different

methods described by clinical staff on how they take cul-
tures in Nottingham University Hospitals Critical Care
(NUHCC). The aim of this QI project was to standardise
practice amongst new starters in order to reduce con-
tamination rates.
Objectives:

· To increase awareness of correct blood culture
technique

· To standardise how new starters learn to take blood
cultures on NUHCC

· To reduce the incidence of contamination of blood
cultures

Methods: A mixture of qualitative and quantitative
methods were used to measure whether the video achieved
its objectives. Initially trainees who had not had stand-
ardised instruction, answered a short questionnaire on
whether they were aware of the procedure of taking blood
cultures and if so, how. This was repeated with a new
cohort of trainees two weeks after induction after watching
an instructional video created with departmental guidance
using evidence based educational design.

To quantitatively and objectively assess the im-
plementation of the instructional video, rates of blood
culture contamination were assessed. This involved looking
at the rate of contamination in August 2020 after induction
compared to the rate in August 2021 after the most recent
induction.
Results: After including the video in the induction
awareness of a standardised procedure for taking blood
cultures had increased from 38.5% to 75%.

In both pre- and post-intervention cohorts only 1 trainee
in each did not know the standardised procedure. How-
ever, in the post-intervention group a higher proportion
learnt this from watching the video compared to other
methods (being told by colleagues and watching colleagues).

[Contamination rates awaited from the end of the
month]
Conclusions: Creating video instruction of the correct
procedure has increased the awareness of how to take
blood cultures on NUHCC and also made the source of
information more reliable. The initial survey indicated
previous cohorts had relied on being shown by colleagues
or watching them which created much variation in
technique.

[Await results of how that has translated into contam-
ination rates]

By using the medium of video trainees can easily look
back and refresh their memory if there are any parts of the
process that they have forget how to perform. This same
video can now be shown to multiple cohorts without
variation which may occur with live demonstration. Further

Figure 1. How would you describe your overall educational experience of your placement on ICU?
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videos are planned for arterial line insertion and central line
insertion.
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Abstract
Introduction: Critically ill patients requiring a tra-
cheostomy are exposed to the risks of prolonged in-
vasive support and altered airways. Liberation is a multi-
specialty process requiring adept collaboration and
consistency to optimise rehabilitation, prevent and
identify complications. Multidisciplinary team (MDT)
tracheostomy ward rounds have been shown to im-
prove quality and safety of care.1–4 The number of UK
Intensive Care Units (ICUs) with such teams has not
been surveyed. We believe they are uncommon, despite
evidence of benefit. Education is a key contributor to
improving standards of care. Yet training in collabora-
tive, complex decision-making around tracheostomy
care is often left to ad hoc workplace exposure of
unreliable educational quality.
Objectives: To design, create and deliver a widely avail-
able, flexibly accessed, impactful educational experience
suited to all members of the tracheostomy MDT. The
experience should enhance the learner’s understanding of
each MDT member’s role and value in challenging decision-
making around tracheostomy care. The educational tool
should represent the latest in tracheostomy care research,
guidelines and be patient-focussed.
Methods: Brainstorming of concepts and draft web designs
were produced. An educational grant from the National
Tracheostomy Safety Project (NTSP) was attained to fund
web development and a web development team commis-
sioned. Collaborative working has culminated in our
product: ‘Trachy Team’ - a virtual (online) MDT ward
round-based educational game. Construction is underway

and the game will launch live in October 2021, at the 6th
International Tracheostomy Symposium (ITS).
To maximise learner engagement and enjoyment, we

have incorporated gamification techniques: points scoring;
leader boards; time-limit on game play; strategy and prizes.
Medium fidelity is achieved using video footage of real MDT
members within the ICU environment and the ability of the
player to request further, realistic clinical information.
Traditional pedagogical theories have been considered

and techniques incorporated to ensure a variety of learners,
and the subject matter are attended to. Honey and
Mumford’s ‘activists’ may enjoy the new platform, ‘re-
flectors’ can benefit from in-game micro-feedback, ‘theo-
rists’ can incorporate new knowledge into their game play
and ‘pragmatists’ might benefit from decision-making in the
safety of a virtual environment. VARK (Visual, Auditory,
Reading and Kinaesthetic) learning styles are addressed
with mixed-format media, interactivity and the ability to
play live within a team at ITS. More detailed feedback videos
will be viewed after the game, ensuring educational value for
learners who prefer not to gamify intensely. For those with
prior clinical experience, the game will provide space for
reflection and the ‘active experimentation’ of Kolb’s
Learning Cycle. ‘Demonstrating’ decision-making skills
through practice in-game encourages progression through
Miller’s Pyramid, paving the way for ascension to the ‘does’:
implementing new knowledge in clinical practice. Further,
we aim to teach through positive role modelling and
provide a library of resources for players to return to.
Results and Conclusion: Kirkpatrick’s model will be
used to evaluate effectiveness, with immediate and follow
up feedback sought. Results will be used to improve and
expand the game, which will then be housed permanently
on the NTSP website for learners all over the world to
access.
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Abstract
Introduction: Airway emergencies in the Intensive Care
Unit (ICU) are strongly associated with life-threatening
sequelae.1 Managing these emergencies can be challeng-
ing and stressful and draws upon technical and non-
technical skills to ensure effective teamwork and positive
patient outcomes. The Fourth National Audit Project
(NAP4) for the Royal College of Anaesthetist (RCoA) and
Difficult Airway Society (DAS) demonstrated airway
emergencies on ICU are associated with increased mor-
bidity and mortality and have been attributed to a lack of
education and training.2 Simulation can be used to teach
airway emergencies, and they are considered valuable
training exercises.3

Objectives: The objectives of this project were to explore
the utility of multi-disciplinary in-situ simulation in the
management of airway emergencies within the ICU.
Methods: Our quality improvement project was initiated
by sending a survey to 52 ICU staff to identify any areas for
improvement in managing airway emergencies. Over half of
all participants did not feel confident in managing displaced
tracheostomy (52%), with only a quarter feeling confident
in managing self-extubation (25%). Whilst almost all re-
sponders were able to locate the emergency airway trolley,
only 62% were able to locate a video laryngoscope or
bronchoscopy kit in an emergency. Furthermore, the
majority (81%) did not have prior experience of in-situ
simulation, but of those that did, 65% found simulation to be
very useful.
With the findings from NAP4 in mind, we implemented

three changes to try and improve education and training for
doctors and nurses working on the ICU. These included
improvement of induction for ICU senior house officers,
including identification of airway equipment used on ICU
and an in-situ session on managing a desaturating patient.
The second intervention was running a weekly in-situ
simulation programme for all doctors and nurses work-
ing on ICU on how to manage displaced tracheostomies.
The third intervention was the creation of ‘airway zones’ on
the ICU, expanding on the airway trolley that was previ-
ously recommended by DAS. The airway zones were
dedicated areas on the unit which were labelled and ac-
cessible, and included the difficult airway trolley, video
laryngoscope and bronchoscope.
Results: On surveying participants’ perceptions following
intervention, all participants found the in-situ simulation
sessions to be useful, with 92% feeling confident or very

confident in managing airway emergencies. Participants
were also better able to locate emergency airway
equipment.
Conclusion: These findings show an improvement in
education and training for managing airway emergencies on
an ICU and demonstrate the utility of in-situ simulation as
an educational tool on the ICU.
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Abstract
Introduction: Subclavian central venous access (SCVA) is
an essential skill for practitioners in acute care specialities
such as intensive care medicine, emergency medicine and
anaesthesia. It has advantages over the femoral and internal
jugular sites, including lower rates of infective and
thrombotic complications1 and patient comfort. Mechanical
complications of SCVA can be mitigated significantly by the
use of ultrasound guidance.2 SCVA has become a dying art
in the last 20 years in the UK with many trainees in acute
care reporting little or no opportunity to learn and develop
this skill.
Objectives: We designed and implemented a regional
teaching course to promulgate skills in ultrasound-guided
(USG) SCVA with a view to minimising the overall rate of
central line associated complications. We then followed up
participants to assess self-reported skill retention and
perceived barriers to development.
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Methods: Teaching sessions comprised a lecture followed
by in vivo scanning, needling a subclavian phantom and
practising sequential needle tip tracking on a separate
phantom. We gathered data on participant grade, specialty,
previous teaching in SCVA and number of times they had
undertaken SCVA. We compared their confidence in
performing USG SCVA before and after the training session
using a visual analogue scale (VAS) ranging from 0 to 100.
We also followed up course participants who had been
taught at least 12 months previously to assess number of
lines subsequently performed, repeat confidence assess-
ment by VAS and to collect qualitative data on barriers to
further skill development. VAS data were compared using
the Mann-Whitney U test.
Results: Ninety-four physicians were taught over 9
teaching sessions. 84% had received no previous instruction
in USG SCVA. 66% had previously inserted no subclavian
lines under ultrasound guidance and 95% had inserted five
or fewer. Median confidence in USG SCVA prior to
teaching was 9 on the VAS. After this session this rose to 57
(P<0.001 by Mann-Whitney U test). 25 course candidates
were invited to complete the follow up survey at a median
of 23 months following the course and 13 responded (52%).
11/13 had inserted five or fewer lines since attending the
course. Median confidence in USG SCVA was 50 on the
VAS and had significantly decreased compared to the post
course values (p=.022 by Mann-Whitney U test). Barriers
to skill retention and development identified by candidates
included lack of senior physicians able to supervise the skill,
lack of opportunity to undertake SCVA
Conclusions: We have demonstrated that a short course
in USG SCVA is able to increase confidence in performing
the procedure in a mixed cohort of candidates of differing
specialities and experience levels. However, there is de-
terioration in this confidence following the course and few
candidates seem to have been able to incorporate this skill
into their routine practice. Lack of appropriate training
opportunities and lack of physicians able to supervise USG
SCVA have been identified as the main barriers. Further
efforts to focus on “training the trainers” for this skill will be
needed to promote skill retention and development in the
future.
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Abstract
Introduction: The NHS Long-Term Plan1 acknowledges
that Advanced Clinical Practitioners (ACPs), which includes
the Advanced Critical Care Practitioner (ACCP) role, are
central to transforming service delivery to meet dynamic
local healthcare needs, and as such there has been a large
investment in the training and development of said roles.
Recent literature has highlighted that a lack of CPD op-
portunities and unclear career pathways exist for advanced
practitioners.2-4 In light of this, a new academic network is
in development – Advanced Critical/Clinical Care Practi-
tioners Academic Network (ACCPAN). The aim is to
promote collaborative working in a safe and supportive
environment and to ensure high quality education, men-
torship, networking and research opportunities. To our
knowledge, there is no data that currently exists to evaluate
the national perspectives of the CPD needs of advanced
practitioners.
Objectives: The study has multiple objectives:

1. Complete thematic review of the relevant literature
2. Determine the perceived CPD needs of ACPs and

ACCPs utilising a validated tool (Hennessy-Hicks
Training Needs Analysis (HHTNA) manual and
questionnaire5)

3. Utilise the above data to prioritise the training needs
and aid in the creation of a rolling annual timetable of
CPD events co-ordinated by ACCPAN to address said
training needs.

Methods: A three-stage, mixed-methods design has been
utilised.

· Stage 1 – Exploratory consultation and validation of
an adaptation of the HHTNA questionnaire5 with
consenting, practising ACP and ACCPs via an online
platform (Microsoft Teams and Zeetings). Adver-
tisement of the event was via various social media
platforms, utilising the hashtag “#ACCPANdev”.
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· Stage 2 - A national service evaluation utilising a cross-
sectional, mixed-methods, (single) survey-based design
within which the adapted HHTNA questionnaire5 is
embedded. This stage of the study is due to commence
September 2021.

· Stage 3 – The development and evaluation of various
CPD activities aimed at ACPs and ACCPs.

Results: We report here the findings of stage 1 of the
study.
A total of 31 eligible participants, from a range of clinical

backgrounds (critical and acute care, paediatrics, mental
health, and general practice), took part in 1 of 4 semi-
structured consultation meetings in May 2021.

An anonymised, interactive questionnaire was completed
by participants during the meeting which generated a va-
riety of quantitative and qualitative data, some of which is
summarised in Figures 1 and 2. Participants were then
presented with the proposed adaptation of the HHTNA
questionnaire5 and encouraged to consult on its content.
Suggestions for further adaptations were then collated and
arranged into themes which reflect the four pillars of ad-
vanced practice (clinical; education; leadership and man-
agement; research).
Conclusions: Stage 1 of our study reflects the findings of
national data that the CPD needs of ACP and ACCPs are
not being met across all four pillars of advanced practice
roles. Thematic analysis of the available literature, together

Figure 1. Are CPD and Training needs of APS (Post-qualifying) Currently being Met?

Figure 2. Perceived CPD needs of APSS.
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with data obtained from stage 1 of the study has ensured
construct validity to our proposed adaptation of the
HHTNA questionnaire5 for stage 2 of the study. This study
is the first of its kind to address the important subject of
ongoing education and development of advanced
practitioners.
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Abstract
Introduction: Pharmacist led research provides evidence
of impact of safe, effective and economic advanced phar-
maceutical care in critical care medicine. Examples include
impact of extracorporeal therapies on drug handling1; se-
dation delirium management2; medication safety3 and
broader pharmacist interventions.4 The New Zealand
Hospital Pharmacist Association (NZPHA), Society of
Pharmacists of Australia (SHPA) and Royal Pharmaceutical
Society (RPS) all identify research as an essential domain for
critical care pharmacist (CCP) accreditation. In addition,
the UK Critical Care Research Group includes a pharmacist

representative. Despite these recommendations, the ex-
perience and access to research of CCP in the UK remains
unknown. This study sought to describe the research ex-
perience of UK CCP along with perceived or actual barriers
to CCP engagement with research.
Aim: To capture barriers, facilitators and research ex-
perience of the UK CCP
Methods: An electronic survey (Survey Monkey ®.) was
designed,5 piloted and revised by investigators. It was
distributed to subscribers to the UK Clinical Pharmacy
Association Critical Care, pharmacist message board.
Participants provided:

1. Demographic data
2. Their research activity and output in 2 years preceding

the survey;
3. Statements of perceived barriers
4. Indicated research roles/ activities they would like to

participate in. The study did not require ethical ap-
proval. Quantitative data were collected and analysed
using Microsoft Excel ®.

Results: Between 30 January and 13 March 2020 we re-
ceived a 24.0% response rate (n= 61/254), most respon-
dents were located in England (n = 51, 83.6%), they all had
more than 5 years critical care experience. All respondents
possessed a post graduate qualification with 42.6% (n=26)
having at least one post graduate research degree. Fifty
respondents (81.9%) indicated involvement in research as
chief (n=3) or principal investigator (n=10); pharmacy
researcher (either local /regional) service evaluation/
clinical audit /Quality Improvement Project (n=16) or in
multicentre studies (n=4). The remaining (n=11, 18.0%)
respondents reported no involvement in research activities.
Most respondents had no allocated time for research in
their current role (n=54, 88.5%). Lack of protected time
was identified as the most common barrier to research
activity (n=50). Fifteen CCP reported 42 publications in
peer reviewed journals and conference abstracts.
Discussion: As far as we are aware this is the first report
on UK CCP research activity. An encouraging number
reported a research qualification and involvement, (in-
cluding) leading research activities despite reporting not
having allocated time for research activities. Low response
rates to this survey limits generalisability of the findings and
as such further studies are warranted. Future work should
focus on both engaging junior pharmacists and establishing
research output metrics including peer reviewed publica-
tion and funding awards.
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Abstract
Introduction: Admission and survival from critical care is
not without its far-reaching consequences to both the
patient and their families. Follow-up clinic for critical care
patients is something that has been established to try to
‘mop up’ some of these consequences. However, resource
allocation to this vital line for many patients is patchy and
often inadequate. Within the LSCCC Network there are
Four Trusts with critical care follow up services. Three sites
agreed to participate in the project to evaluate the issues
patients report at clinics and the provision of services for
ongoing support for these patients.
Objectives: To evaluate the physical, functional, psycho-
logical and cognitive issues patient identify at follow up clinic
reviews and the service provision for ongoing support for
these patients.
Methods: From the period of July 2020 - July 2021 we
collected data on patients attending follow up clinics at
three sites. We collected basic demographic data, level of
care, type of ventilatory support, length of ventilation,
length of critical care and hospital stay and COVID-19
status. We used the EQ-5D Health Related Quality of
Life score (HRQoL) questionnaire, Health Score and

Trauma Screening Questionnaire to assess how respon-
dents rated their own health. We identified physical/
functional and psychological issues patients reported at
the clinic appointments. We identified onward referrals to
other specialities and if these services were available. We
identified if patients had returned to work after their ad-
mission to critical care and whether patients would benefit
from further Follow Up appointments.
Results: We collected data on 249 patients. 58% of these
were male and 42% of these patients were admitted due to
COVID-19. The median age of our patients was 59 (16-86),
with 53% of patients requiring Level 3 care. The median
length of invasive ventilation was nine days (0-88 days), non-
invasive ventilation was 2 days (0-16 days) and median total
ventilation was 11 days (0-100 days). The median length of
Critical Care stay was 15 days (3-108 days), and the median
hospital length of stay was 28 days (4-280 days). The
HRQoL data identified issues in all the dimensions of quality
of life and highlighted the problems patients face in their
recovery from critical illness. The health score also iden-
tified that most patients felt their illness has impacted on the
overall health status with some patients reporting signifi-
cant reductions. The most common physical issues re-
ported were fatigue and muscle weakness, however there
was a range of physical issues identified showing the
complexity of issues patients have during their recovery.
The psychological issues highlighted high levels of anxiety in
patients and sleep disturbance, as well as delusional
memories and cognitive issues. The Trauma Screening
questionnaire also identified self-reported psychological
issues with the median score 3 but some patients reporting
scores of 10 indicating severe psychological distress. The
data identified patients requiring a high number of onward
referrals to Medical and Allied Health Professional services
to support their recovery. This is due to their being limited
clinicians present in the Follow Up Clinics at the different
sites. Most clinics had services available for onward referral
except Psychology which was only available in one site. In
the patients who were working prior to the period of
hospitalisation only a limited number had been able to
return to work by the time of the clinic appointment.
Nearly a quarter of patients were identified as potentially
benefitting from further appointments.
Conclusion: We identified that patients in the LSSCC
Network who are admitted to Critical care, have significant
impairments following a stay in critical care. They often
require referral to further specialty services which are not
always available within the follow up clinic that they attend.
However, what is clear from our data is that our patients
they need access to a range of Health and Social Care
Professionals when they attend Follow Up Clinics and
ability to access further ongoing health and support
services.
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Abstract
Introduction: The COVID-19 pandemic brought about an
influx of patients admitted to critical care with higher length
of stay and rates of complications. The subsequent health
burden related to impaired recovery is substantial, com-
pounded by the multi-system effects of both critical illness
and COVID-19 symptoms (FICM, 2019; NHS, 2021).
Emerging evidence demonstrates that the associated
combination of long-term physical, cognitive, psychological,
and social difficulties are highly debilitating for survivors,
impacting on their day-to-day function, identity, quality of
life as well as the well-being of their families and carers
(NHS, 2021). With significant pressure pushed onto ex-
isting respiratory and critical care teams, this has led to the
development of a temporary critical care follow-up clinic
with multidisciplinary support to address increased needs
holistically.
Objectives: The aim of this project was to:

1. highlight the value of having physiotherapy (PT) and
occupational therapy (OT) input in COVID-19 critical
care follow-up clinic

2. identify post COVID-19 critical care symptoms and
issues conducive to the need for physiotherapy and
occupational therapy support

3. identify gaps in services and establish community links
to improve therapy access, and overall patient care and
satisfaction

Methods: The COVID-19 critical care follow-up clinic ran
between March 2021 and August 2021. It aimed to review
patients approximately three months post-discharge. The
inclusion criteria involved anyone admitted to intensive
care unit (ICU) with COVID-19 at any of the Barts Health
NHS Trust sites. Patients who have a very short stay on
intensive care, those with no impairments on hospital
discharge, and those who were palliated were excluded.
The multidisciplinary team included a critical care consul-
tant, specialist nurse, physiotherapist, occupational thera-
pist, and psychologist.
Clinics ran consisted of four one-hour appointment slots

with pre and post meeting and administration time.
Results: A total of 66 clinics were completed during this
time frame. Of the patients seen in clinic (n=221), over 50%
were still struggling with global weakness, reduced exercise
tolerance, fatigue, pain and breathlessness.

Patient Demographics:

Demographic/Detail No. Patients

Total Patients Seen 221
New patients 180
Follow ups 17
Did not attend 24
Male 118
Female 84
Average age 53.83
Intubated: 85
Average hospital LOS 32.91
Average ITU LOS 18.53
Average time from discharge 101.80

Therapy Referral during Admission

Inpatient Number %

Inpatient PT 191 106.1
On-going needs at discharge 110 61.1
Referred but not seen 4 2.2
Inpatient OT 65 36.1
On-going needs at discharge 52 28.9
Referred but not seen 5 2.8

Patient Reported Symptoms at Clinic
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Patient Reported Recovery (%)

Clinic Therapy Main Interventions

Referrals/Education Amount %

PT referrals 8 4.4
OT referrals 26 14.4
Long COVID referral 40 22.2
Talking therapies referral 42 23.3
Memory and concentration advice 56 31.1
Fatigue management 146 81.1
Cough suppression advice 10 5.6

Clinic MDT Composition

Clinics with %

PT 80.3
OT 78.8
PT & OT 51.5
Nurse 18.2
Psychologist 0

Discussion: Themain post COVID ITU symptomswere those
that linked directly to therapies, specifically fatigue, weakness,
reduced mobility, and cognitive issues. Therefore, having spe-
cialist knowledge of these issues and the services that can help
themwithin the MDTwas imperative to ensuring these patients
got the best care possible.
The percentage of clinics ran with just OT/PT and a con-

sultant, the number of therapies referrals, and the specialist
advice provided clearly highlights the need for more permanent
therapy input in COVID ITU clinics. Having a nurse and psy-
chologist for a fully rounded MDT would be ideal, but it shows
that therapists are an invaluable addition and should be a per-
manent fixture to any post ICU MDT team.
Conclusion: The COVID-19 pandemic has highlighted the
importance of holistic multidisciplinary team support in critical
illness recovery, particularly the value of the role of physio-
therapy and occupational therapy in COVID-19 critical care
follow-up clinic is demonstrated in this project. Various therapy
interventions were appropriate to addressing on-going symp-
toms and issues identified in the clinic. This clinic also provided
insight onto gaps in existing services, such as rehabilitation for
post intensive care acquired weakness.

References

1. Faculty of Intensive Care Medicine and Intensive Care
Society. Guidelines for the Provision of Intensive Care
Services (GPICS). 2nd edition. 2019. Available from:
https://www.ficm.ac.uk/sites/default/files/gpics-v2.pdf
[Accessed 9th August 2021].

2. National Health Service. Long COVID: the NHS plan
for 2021/22. Available from: https://www.england.nhs.
uk/coronavirus/publication/long-covid-the-nhs-plan-
for-2021-22/ [Accessed 9th August 2021].

P109

Redesigning our follow up pathway for post
critical care discharges.

Follow up clinic
Alex Hunter, Todd Leckie, Kayleigh Cooper, Mary-Kate Standing,
Gemma Stoner, Nicola Bean and Luke Hodgson

Worthing Hospital, University Hospitals Sussex NHS Trust

Abstract
Introduction:During theCOVID-19 pandemicwewere faced
with a large number of critical care discharges recovering from
prolonged intensive care admission and severe lung injury at our
500 bed hospital in the South East of England. These patients
often had complex rehabilitation needs and rehabilitation of
these patients had been challenged by social distancing and the
reconfiguration of many outpatient departments. Prior to the
covid pandemic our rehabilitation pathway consisted of a nurse
led follow up that focussed on psychological recovery and,
following initial assessment, physiotherapy that included mus-
culoskeletal therapy, 1:1 or small group exercises and respira-
tory physiotherapy.

We developed a new pathway during the COVID-19 pan-
demic that united these above services into a “one-stop”multi-
disciplinary service that included clinician follow up and utilised
smart watch technology from Fitbit watches to aid recovery of
our ICU discharges.
Method: Prior to discharge patients had a comprehensive set of
assessments to identify physical and psychological needs. This
included an incremental shuttlewalk test,oneminute sit-to-stand
test, patient health questionnaire-9 (PHQ-9), generalized anxiety
depression questionnaire -7 and Chelsea critical care physical
assessment (CPAX). Patients were offered an exercise pro-
gramme, depending on level of function, and referred to ap-
propriate community services as required. Patients received
Fitbit charge 3watches andwere asked towear these as often as
they felt able. At three months following discharge patients
attended a multidisciplinary clinic consisting of an intensive care
clinician, physiotherapist, and nursing staff. Outcome measures
were re-assessed, and the patient had access to ongoing physio,
nursing and medical input to support their recovery. Fitbit data
was reviewed and incorporated into future goal setting. In
addition, patients were invited to a relative and patient support
group as anopportunity tomeet other critical care survivors and
for their relatives to share their experiences of recovery. They
were also offered the chance to visit the ICU to aid physiological
recovery.
Results: The “one-stop” nature of the clinic allowed a resource
efficient means for multi disciplinary care to be delivered to
patients. The majority of patients found the support group
extremely beneficial. Patients reported they found it helpful
being able to share experiences, listen to others and see people
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at different stages in their recovery. Relatives also found the
experience useful to deal with the traumatic experience of a
critically ill loved one. Smart watches were well received by
patients and over 80% of patients felt the watch aided their
recovery. The watches also added a unique dimension to the
MDT meeting, able to pick up changes in daily activity levels,
rapidly alerting the clinician to a potential problem in that patient.
Conclusion: The service is continually evolving. Fu-
ture plans aim; to use smart watches for all ICU dis-
charges with an integrated app to promote recovery
and allow remote feedback, to use a Post-ICU Pre-
sentation Screen (PICUPS) and rehabilitation pre-
scription to inform rehabilitation needs and to include a
psychologist into the clinic to improve patient recovery
after ICU admission.
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Osmotic demyelination syndrome - all is
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Abstract
Introduction:Osmotic demyelination syndrome (ODS) is
characterised by partial destruction of myelin sheath at the
pons. The advised rate of correcting chronic hyponatremia
in high-risk patients is 4-6 mmol/l in any 24 hour period.1

Risk factors that increase the susceptibility of ODS even at
slower rates of correction are alcoholism, malnutrition,
liver disease and hypokalaemia.2

Case reports and case series have often shown a high
mortality,3 however the prognosis is variable. Some pa-
tients do make a full neurological recovery.
Description: A 43-year-old female with known alcoholic
liver disease was admitted after a history of fall from stairs
and coffee ground vomit. On presentation she was alert
with a GCS of 15, maintaining her airway with oxygen
saturation of 99% on room air with blood pressure of 124/
64 mm Hg and HR of 102/min. She underwent Upper GI
endoscopy for banding and was admitted with a diagnosis of
alcoholic liver disease with acute on chronic upper GI bleed.

During her admission, the patient was found to be in-
termittently confused, could move her eyes but had
weakness in her arms and legs with a muscle power score of
0/5 and was found to be in type 1 respiratory failure.
She was admitted to critical care, intubated and ventilated

for a possible aspiration pneumonia. Intravenous antibiotics
were escalated, and hepatic encephalopathy was ruled out.
Lumbar puncture revealed no pathogens. EEG was

suggestive of an alpha coma pattern; CT was not suggestive
of any acute pathology. MRI showed altered signal intensity
of the pons suggestive of osmotic demyelination (central
pontine myelinolysis).
Her serum sodiumwas lowered and supportive therapywas

continued. Over the next few days, the patient had a gradual
improvement in mentation and oral buccal – lingual move-
ments and could manage her own secretions. Her tetraplegia
recovered with a muscle power score of 2/5 in all 4 limbs.
Patient was extubated a discharged to neuro rehabilitation

ward after a safe swallow assessment. She was followed up for
the next three months and is now able to walk with a frame.
Disussion:Neurological symptoms of ODS typically occur
6-7 days after correction of hyponatremia. The optimal
approach to treat is unclear, we tried relowering serum
sodium with ongoing supportive therapy. Relowering
therapy should be initiated as quickly as possible after the
onset of neurologic symptoms. It can reverse the break-
down of the blood-brain barrier that occurs with overly
rapid correction and can prevent the infiltration of mi-
croglia that is a feature of osmotic demyelination.4

Data in humans is limited to case reports that suggest if
relowering is initiated within a few hours after the onset of
neurologic symptoms, it is associated with a better outcome.5,6
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Imaging in critical care
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Abstract
Introduction: Precise cannula tip positioning is essential
for patient safety and optimal treatment during veno-
venous extracorporeal membrane oxygenation (VV-
ECMO). Patients at our institution undergo both admis-
sion computed tomography (CT) and transoesophageal
echocardiography (TOE) following cannulation; however,
anecdotal experience suggests these techniques may not
agree on cannula location.
Objectives: To determine whether cannulae position
discrepancies exist between CT and TOE.
Methods: Service evaluation involving retrospective data
analysis of consecutive adult (18-years and over) VV-ECMO
patients admitted to Intensive Care Unit, who underwent both
CT and TOE within 24-hours. Cannula positions from imaging
reports were compared for conformity or otherwise.
Results: During the 21-month review period, 50 were
eligible for inclusion. CT and TOE reports agreed on
drainage cannula tip positions in 65% (n=15) and disagreed
in 35% (n=8), and for return cannulae, reports agreed on tip
position in 50% (n=13) and disagreed in 50% (n=13). Of the
21 cannulae position discrepancies between the imaging
modalities, 7 were deemed ‘unsafe’ involving cardiac
structures, of those 5 were diagnosed by TOE and 2 by CT.
Cannula repositioning only occurred if locations were
deemed unsafe by the TOE scan regardless of the CT
findings.
Conclusion: Our data suggests discrepancies in reported
cannula locations between CT and TOE can occur, despite
a minimal time between scans; corroborating anecdotal
experience. Patient imaging positioning, patient body hab-
itus and movement, and difficulties in interpreting the
various cannulae designs using different imaging modalities
are the potential causes. A paucity of the literature suggests
further research is required to evaluate the function, ne-
cessity, practical capabilities, and cost-effectiveness for
routine use of both imaging modalities.
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Radiopacity of sodium zirconium
cryosilicate on plain radiography

Imaging in critical care
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Abstract
Introduction: Sodium zirconium cyclosilicate is a novel
potassium binder developed by AstraZeneca and is sold
under the brand name Lokelma (TM). It has been approved
for use in England in 2020 for the treatment of non-life-
threatening hyperkalaemia, and stable hyperkalaemia in
patients with chronic kidney disease.1 It is available as
powder sachets (5 grams and 10 grams) and is designed to
be mixed with water and administered enterally. The
starting dose is recommended as 10 grams three times per
day, and resolution of hyperkalaemia is usually seen within
two days, after which a lower maintenence dose may be
administered.

The radiopaque properties of sodium zirconium cyclo-
silicate have previously been noted on computed tomog-
raphy before in 2021,2 but, to our knowledge, this has not
yet been described on plain radiography.
Case presentation: We present the case of a critically
unwell lady in her 50s with COVID-19 pneumonitis. As a
feature of her critical illness syndrome, she developed acute
renal failure, and required renal replacement therapy.
Persistent problems with hyperkalaemia were noted, and
sodium zirconium cyclosilicate was administered enterally
via a nasogastric tube as directed in the product literature.
For unrelated reasons, she also required a chest radiograph
within the following hour. On reviewing the radiograph, a
radiopaque material was noted in the stomach, and was
seen to very clearly outline the major anatomical features of
the organ, including the greater and lesser curve, and gastric
rugae. After discussion with our local radiology colleagues
and finding the material is opaque on computed tomog-
raphy, we concluded this material must be the recently
administered sodium zirconium cyclosilicate.
Investigation: Image of radiograph showing radiopaque
material in the stomach of a critically unwell patient.
Discussion: To our knowledge, the radiopaque properties
of sodium zirconium cyclosilicate have not been described
before in the medical literature as relating to plain radi-
ography. When interpreting plain radiographs, it is im-
portant to understand and exclude sources of artefact. As
sodium zirconium cyclosilicate becomes widespread in
critical care areas, we believe the above-described scenario
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will be commonly encountered. Moreover, we believe that
sodium zirconium cyclosilicate may have additional utility as
a well tolerated enteral contrast agent with the added
benefit of lowering serum potassium concentration.
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Infection Specialist Nurse

Infections and prevention
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Abstract
Introduction: As a tertiary centre that uses the clinical
laboratories based at a different NHS trust, we have pre-
viously relied on contracted microbiology input from them.
These rounds happened three days a week, which meant
that we were not compliant with GPICS version 2 guide-
lines stating that there should be microbiology input for
patients five days a week.1

To address this, we created the role of Critical Care
Infection Specialist Nurse. The role aims to ensure five days
per week of microbiology input for patients on antibiotics
and assist in cascading antimicrobial stewardship informa-
tion to the rest of the team.
Responsibilities:
Microbiology

· Liaise with the laboratories and feedback advice to the
ITU team

· review patients with existing or suspected infections
5 days a week

· Audit antimicrobial use and identify areas for im-
provement in conjunction with pharmacy

Sepsis
· Promoting the trust Sepsis Policy and providing edu-

cation for new staff
· Provide direct feedback to sepsis first responders as part

of a quality improvement project
Infection Prevention and Control
· Review bacteraemias within the critical care area and

report back on these to the Matron and IPC team
· Initiate central line and Peripheral Vascular access

surveillance as part of a quality improvement project

My experience so far: I commenced the role in mid-April
2021 and the initial response to the role has been extremely
positive.
The majority of the feedback that I have received is that

people feel that they have a dedicated person to come to
with queries about infection and antimicrobial use.
I have also been told that my role has freed up time for

the ITU medical team as I can liaise with the laboratory
during office hours for them.
The Consultant Microbiologist has also felt that my role

on site has allowed him to get a better understanding of the
patients as I can report back any problems daily and provide
a detailed history before ward rounds so that he can make a
better informed decision for care plans.
The Future: I plan on increasing awareness of proper

antimicrobial prescribing policy. Since I commenced the
role (mid April – mid June) I have identified 8 patients
commenced on antibiotics within the critical care area
without any cultures being take prior to administration.
I am also keen to identify possible uses for technology

and up to date research that can help us to reduce inap-
propriate antibiotic usage.
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Abstract
Introduction:Ocular complications in critically ill patients
is common. Up to 42% of intensive care unit patients can
have signs of damage to the corneal surface of the eye
(exposure keratopathy), which can lead to secondary
complications and ultimately irreversible visual loss1,2

(Rosenberg and Eisen, 2008; Bird et al, 2017). Emergence of
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COVID-19 pandemic has meant increased number of
critical care admission with inherent risk of ocular com-
plication owing to need for non-invasive ventilation, me-
chanical ventilation and prone ventilation. All these factors
have resurfaced need for increased awareness and ad-
herence to national standards related to eye care in critical
care3 (Royal college of Ophthalmology and Intensive Care
Society joint Ophthalmic service guidance).
Objectives: To study baseline knowledge and awareness
of eye care practices in neuro critical care unit.
To measure compliance of national eye care guidance.

Methods: Structured online survey for critical care nurses.
Review of hospital IT software to study snapshot of eye

care compliance.
Results: We ran baseline survey of neuro critical care
nurses on knowledge and current practice of eye care in
ICU. Eye care complications in ICU are common with 1 in 5
individual reporting > 3 ocular complications in last
3 months. Three-quarter of individuals reported to have
good to very good knowledge of eye care protocol with
66% aware of current national guidance. 86% of respon-
dents assessed lagophthalmos while 76% assessed con-
junctiva and cornea routinely. On the flipside however only
60% routinely documented eye care measures in clinical
practice. Importantly, 96% responded that they would
benefit from education and training in eye care practices.
Review of hospital records for eye care compliance and

documentation validated the findings on the survey. We

found 68% compliance rate for assessment of lagoph-
thalmos in all admitted patient in neuro critical care unit.
There was 100% compliance to institution of protective
measures and appropriate escalation to medical staff.

Graph 1: Baseline survey of knowledge and practice of Eye
care in Neuro Critical Care Unit depicting a stepladder
pattern in knowledge, practice and documentation of Eye care.

Table 1. Snapshot audit of eye care practices in Neuro critical
care unit.

No Standard
Compliance
Percentage, n=50

1. 100% of Assessments of eyelid closure should
be done at the onset of the care plan in all
ICU patients

68%

2. 100% of patient should have protective actions
instituted according to the grade of severity
of lagophthalmos.

100%

3. Assessment of eyes for redness/stickiness or
corneal haze should be performed for all ICU
patients.

78%

4. Medical staff should be alerted and
ophthalmology referral should be done if
criteria met.

100%

Conclusion: Knowledge and awareness of eye care
practices fall below national guidance. There is clear gap in
knowledge, practice and documentation of eye care
practices. Incorporation of eye care module in continuous
training program and use of cognitive aids may help to
further improve compliance and documentation of eye care
practice in future.
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Abstract
Introduction: 42% of patients in the intensive care unit
(ICU) will suffer ocular damage during their stay.1

Multiple mechanisms that usually protect the eye are
inhibited, whilst interventions such as positive airway
pressure and muscle relaxants further expose the eye to
harm.2 This became increasingly evident during the
COVID-19 pandemic, where non-invasive ventilation
and proning of patients exposed patients to risk of
injury.3 Redeployment of Ophthalmologists to ICU
during the first wave of the COVID-19 pandemic
highlighted the need for a robust and sustainable in-
tervention to reduce the frequency of eye complica-
tions in our unit.
Objectives: Our objective was to reduce harm to eyes in
all patients within the Royal Infirmary of Edinburgh (RIE) to
zero ICU within nine months.
Methods: Our QI project involved initial staff and
patient data collection regarding current eye care

practices. A fish-bone diagram facilitated group dis-
cussions with ICU clinical teams regarding prior eye
care practices. A pareto chart identified categories to
focus on, with a driver diagram identifying change ideas.
Our primary intervention was the design and intro-
duction of a bespoke eye care guideline. Specific out-
comes, processes, and balancing measures were set
out, and multiple PDSA cycles helped to prompt in-
terventions to ensure consistent and standardised care
was delivered. Run charts were regularly reviewed and
a variety of interventions were introduced throughout
the data collection period as tests of change.
These included:

1. posters highlighting guideline enrolment
2. formal teaching at handovers and on the unit
3. educational emails to staff members
4. prompts on daily reviews to highlight eye care assessments.

Between 28 Sept 2020 - 28 June 21, twenty patients in
RIE ICU were randomly selected by the data collection
team weekly. Patient outcome - eyes were examined
and noted if they had developed any ocular complica-
tions during their stay. Patients who had evidence of
ocular damage on admission were excluded unless they
developed further complications. A single episode was
not counted twice. Process outcomes - Eye care
guideline adherence was recorded, and non-compliance
was rectified following data collection. The data was
recorded on run charts, accessible via MS teams, al-
lowing all project team members to review the data
remotely.
Results: During our data collection period, the intro-
duction of our guideline and educational interventions
reduced the median number of patients who suffered eye
complications in ICU by 50% within nine months (Figure 1).
Chemosis and evidence of dry eyes were the most common
complications. Since initiation of the guideline, our edu-
cational interventions have maintained median guideline
compliance at 80%.
Conclusion: This is a comprehensive, patient-centred, QI
project, utilizing a systematic methodology to introduce a
new guideline within ICU.
This project has resulted in a sustained improvement

of eye care standards, and reduction of eye complica-
tions within RIE ICU. This project was ongoing during

Figure 1. ■■■.
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the second wave of the COVID-19 pandemic, where
constant rotation of medical staff, unfamiliar with ICU,
required education to ensure guideline compliance was
achieved. Our eye care guideline is now part of a multi-
centre project to standardise care across NHS
healthboards.
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Abstract
Introduction: Ventilator-associated pneumonias
(VAPs) are the most frequent healthcare associated
infection in adult critical care units.1 They are associated
with an increased critical care length of stay and patient
mortality.2 Early identification of the causative pathogen
enables targeted antibiotic therapy; reducing the risk of
antibiotic resistance.3 In order to identify the pathogen,
there are different techniques to obtain cultures from
the airway, commonly endotracheal aspirates are taken
on our intensive care unit. Whilst comparing these
methods, a recent study showed that the sensitivity of
non-directed bronchial lavage (NDBAL) is 63-100%,
significantly higher than endotracheal aspirates (EA)
that have a sensitivity of 38-82%.4,5 Given the study’s
findings we realised we needed to increase the carrying
out of NDBAL on our patients as part of a septic screen
as well as a screening method for VAPs.
Objectives: Our primary aim was to increase the use of
NDBAL sampling for mechanically ventilated patients on
the intensive care unit, using a standardised approach.
Methods: To achieve our primary aim, we initially assessed
staff members’ knowledge on how to perform a NDBAL
using a survey by asking them to recount verbally the steps.
The survey was filled in by a member of the team. After
realising the significant lack of knowledge around the
method, we created an equipment list and guide which was
distributed to all staff. Over a couple of weeks, we spent
time on the critical care unit teaching the method and
helping staff perform the sampling technique. We then

reassessed through the same survey to see if knowledge of
the approach had improved.
Results: Using our survey of the 40 staff initially assessed –
they averaged only 39% of the seven points on our as-
sessment. Post training and creation of the guide this score
improved to 67%. Although we note several new staff
joined throughout out the training period so not all staff
assessed in the second round had received any training.
Conclusion: We are happy with our initial results and
hope to continue this work. Due to current training
structure trainees rotating often results in projects not
continuing and leading to frustration. We have therefore
enrolled the critical care unit’s practice educator team to
help continue educating the over one hundred nurses who
work on our critical care unit. We will aim to reassess the
success of this project in the future in two ways – assessing
the number of NDBAL samples sent, reassessing knowl-
edge of the procedure and ultimately looking at how many
patients treated for VAP have their antibiotics guided by a
microbiological sample.
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Abstract
Introduction: Familiarity with information technology
is increasingly widespread. COVID-19 has increased the
use of video conferencing and social media within the
UK population, including by older people1 This evolving
scene has the potential to change how research is
conducted.2

Social media has been employed for recruitment to
qualitative research,3,4 but mostly in a young cohort.
Recruitment through interfaces such as Twitter has the
potential to access a larger number of participants, but
may not reach all groups, such as older people.

Video conferencing (VC) is increasingly used for quali-
tative interviewing.5 It simulates in-person communication
while avoiding the need to travel but requires access to
costly equipment and confidence in engaging with the
technology.
Objective: To explore the experience of using tech-
nology in a critical care-based qualitative research
study.
Methods: The ESCAlation of the eLderly (Age-
65years) to criTical carE with COVID-19 (ESCA-
LATE) study uses semi-structured interviews with pa-
tients and loved ones to explore views on escalation of
older people to critical care during the COVID-19
pandemic.

Recruitment took place using two routes: UK-wide social
media advertising; and postal invitations via local databases
with telephone follow up. For the former, the study was
advertised directly via the social media platform Twitter
using a specifically created study account (@covidescalate),
showing a brief advert and link to a questionnaire and
contact form. Relevant charities were invited to dissemi-
nate the advertisement.

In-person interviews were avoided to maximise par-
ticipant and interviewer safety in the context of the
COVID-19 pandemic. Participant preference for mode of
interview (VC or telephone) was established. If partici-
pants stated in advance that they were not familiar with
video technology or found during the interview that they
were unable to manage a VC, interviews were conducted
by telephone.
Results: There was partial uptake by charities and limited
‘retweeting’ overall. Only one responder meeting eligibility
criteria responded via social media advertising, compared
with 44 from local postal/telephone recruitment.

Ten interviews were conducted via VC and 12 via
telephone, where participants were not familiar with VC.
There was no difference in interview duration with VC
lasting around 45 minutes and telephone calls lasting around
42 minutes. The researchers found that it was more difficult
to pick up on social and non-verbal cues without visual
contact but all questions in the topic guide were covered
using both media.
There was no difference between choice of VC vs.

telephone according to participant ethnicity (BAME vs
Caucasian) or sex.
In one case, several participants from one family joined

the VC from different locations.
Conclusion: In the ESCALATE study, video confer-
encing and telephone interviews were both valuable
interviewing methods. Social media recruitment was of
limited use but this may reflect the participant demo-
graphic and research team experience and could still be
useful for recruiting certain groups in other studies.
Information technology has the potential to increase
engagement with research but our experience dem-
onstrates that it must be used flexibly and with
consideration.
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Solving our sepsis problem with
technology – where should we focus our
resources?

Information technology
Emma Knight and Simon Morton

Bermuda Hospitals Board
Introduction: This retrospective audit reviews the
recognition and management of sepsis in patients who
required Intensive Care (ICU) admission. It was performed in
a small island hospital with ninety acute care patient beds and
eight ICU beds.
The data collected will enable us to improve sepsis
recognition and management and support clinical decision
making through the implementation of an electronic health
record (EHR) and electronic alert system.
Objective: To determine where an electronic health record and
alert system would be valuable in the recognition and management
of sepsis in patients.
Method: Retrospective review of the ICU admissions book over
a 12-month period to determine patients that were admitted with
sepsis or septic shock from either the Emergency Department
(ED) or from an acute ward.
Analysis of documentation of vital signs in paper medical notes
versus electronic medical records, and whether appropriate
escalation and management was performed.
Results: There were 35 admissions to ICU with a diagnosis of
sepsis or septic shock. Of these, 24 sets of notes were reviewed.
Eleven patients were excluded because the notes could not be
retrieved.

•Documentation of observations was clearer in patients
admitted from ED compared with patients admitted
from the ward

•Investigations and management received (within 1
hour):

• Bloods, including cultures: 15 patients (63%)
• ABG or VBG for lactate: 11 patients (46%)
• Urine culture: 8 patients (33%)
• IV fluids: 15 patients (63%)
• Oxygen: 12 patients (50%)
• Antibiotics: 10 patients (42%)

Conclusions: Following review of the data collected:

1. The frequency of vital signs documented in ED was
more accurate compared with those taken on the
ward. This can be attributed to the fact that ED uses
an existing medical record. The frequency of ob-
servations is automatically adjusted by the MEWS
scoring system. We aim to implement an electronic
vitals system, on the wards, which uses automated
frequency change of observations based on MEWS

scoring. This will reduce human error and support
early clinical recognition of sepsis.

2. With regards to patient investigations and man-
agement in both ED and the wards, the majority of
patients (63%) had bloods taken and IV fluids given.
However, less than half of the patients (42%) were
given antibiotics within an hour of review. This
shows that an alert system triggered by MEWS
scoring with pop-up alerts that require specific
actions such as launching a power plan with order
sets for bloods, cultures and antibiotic prescribing
can improve the efficiency of sepsis management1

and ultimately reduce the number of sepsis related
ICU admissions.

3. Further, our current antibiotic guidelines can be inte-
grated into the electronic system to standardise
management.

4. Finally, to make the system user friendly, we aim to use
a traffic light colour system and pop-up alerts that
require specific actions to reduce click fatigue. Infor-
mation in alerts and order sets2 will be provided in a
succinct, easy to follow manner to optimise user focus.
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Rapid Response Team, Cambridge
university hospital experience

Intensive care MET & RRT
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Abstract
Introduction: Most UK hospitals have a variation of a
Critical Care Outreach Team (CCOT) as part of their
ICU service. NICE states that the main role of a CCOT
is to identify and institute treatment in patients who are
deteriorating within the hospital but outside of the ICU
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and either help to prevent admission to ICU or ensure
that admission to a critical care bed happens in a timely
manner to ensure best outcome.1 At Addenbrooke’s
Hospital, a 1000 bed tertiary and Major Trauma centre,
the RRT is a 24/7 service consisting of two resident
senior nurses, a resident registrar level doctor and an
ICU consultant resident or on-call overnight. Roles
include assessing and reviewing critically unwell pa-
tients on adult wards and Emergency department,
leading cardiac arrests, reviewing ICU discharges, and
providing training/teaching courses to all staff grades.
Objectives: This study aimed to evaluate perspectives of
hospital staff accessing the Rapid Response Team (RRT)
services, to improve safety and efficiency.
Method: In order to effectively sample staff opinion on
how well the RRT met staff needs, a short electronic
qualitative survey was sent to all staff at Addenbrooke’s
Hospital via email, online staff bulletin and social media.
198 responses were returned over a 11-week period
(May to July 2021). The survey consisted of a section for
demographics, a series of questions rated “strongly
agree” to “strongly disagree” and a short answer
section for areas for improvement or excellence.

We analysed the responses for key areas: ease of referral,
response times, support, issues with communication and
areas of improvement.
Results: The results showed that 94% staff members
knew how to contact the team, 78% believed that RRT
staff respond in a timely manner, 75% of staff felt
supported by the RRT, 78% of respondents felt the RRT
communicated well with the MDT. Written comments
emphasised the need for improvement in communi-
cation, the need for more staff in the RRT as response
times were sometimes delayed, and confusion over the
structure of the RRT and contacting various branches
(nurses, registrars or consultants). More training and
teaching were also an outcome of the written feedback.
Conclusion: Most survey responses were generally
very positive, most felt supported by the RRT and felt
communication was good. However, clear areas for
improvement were highlighted, such as confusion over
structure, confusion over what support was offered by
the RRT, and areas of concern over poor communi-
cation with patient teams. To mitigate these risks, and
enable smoother access to RRT services, we propose to
“relaunch” the RRT throughout the trust, so as to
clearly state our standard operating practice and
knowledge throughout the Trust.

Reflecting on these conclusions, the challenges in-
herent in a multi-disciplinary Rapid Response Team as
opposed to a primary nurse led CCOT become more
apparent, which is important to those Trusts changing
from CCOT to RRT.
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L-ornithine L-aspartate lowers ammonia
and improves cognitive function but not
mortality in hepatic encephalopathy from
acute on chronic liver failure

Liver failure
Sarah Sawieres, Angela Kc, Catherine Mc Kenzie and Georg
Auzinger

Sarah Sawieres Kings College Hospital

Abstract
Introduction: While hyperammonia is the primary
cause of hepatic encephalopathy (HE) in acute liver
failure (ALF), in acute-on-chronic liver failure (ACLF)
its importance is reduced as other factors that may also
impair cerebral function. The evidence for improving
ammonia and HE using L-ornithine L-aspartate (LOLA)
is debated and patients with ACLF underrepresented in
randomised trials of LOLA.
Objective: The aim of this project is to explore the ef-
ficacy of LOLA in patients with ACLF.
Methods: A retrospective case-control study was
performed of patients admitted to the liver intensive
therapy unit (LITU) in King’s College Hospital between
October 2017 and May 2020. In all patients HE
(grade >2 with associated hyper-ammonaemia) was a
major and persistent component of the ACLF presen-
tation. LOLA was given as either an IV infusion (20g
loading dose over 4hours followed by 20g over
24hours) or oral sachets (3-6g BD-TDS) for an average
of 5 days. The non-LOLA treated control group was
matched by age, sex, aetiology of liver disease and
mortality scores (acute physiology and chronic health
evaluation (APACHE) and simplified acute physiology
score (SAPS), chronic-liver-failure acute-on-chronic
liver failure score (CLIF-C ACLF).
Results: Sixty-seven patients (median age for males
was 48(63) and 58(50) for females) patients made up
the study cohort; 40 patients who received LOLA had a
median ACLF grade of 3, median HE grade of 3 at
admission and had a 59% mortality. A further 27 pa-
tients made up the control group who had an ammonia
>100 and did not receive LOLA, their median ACLF
grade was 3, median HE grade was 4 and a 65% mor-
tality. The mean APACHE II score for both cohorts was
25.
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Twenty-seven patients in the LOLA group and 13
patients in the non-LOLA group were mechanically
ventilated (p=0.7). Median HE grade was 3 for both
groups. Thirty-one patients in the LOLA group were on
laxative and 10 in the control group (p= 0.157). One
patient was on rifaximin prior to starting LOLA and 2
were on rifaximin in the control group (p= 0.157).
Fourteen patients in the LOLA group and 12 in the non-
LOLA group received haemofiltration (p=0.05). A
significant reduction in ammonia (p=0.008) with a mean
ammonia of 61 pre LOLA and a mean ammonia of 52
and HE grade (p=0.03) was seen in the group that
received LOLA. This group had a mean ammonia of
115(60) pre LOLA 75.5(48) post LOLA. The control
group also had a significant reduction in the ammonia
(p=0.01) with a mean ammonia at 144.9(50.6) and a late
mean ammonia of 76(23) but no significant reduction in
the HE grade (p=0.08). Both the control and LOLA
group saw a significant reduction in SAPS II score
however only the control group had a significant re-
duction in APACHE II score.
Conclusion: In an intensive care setting, LOLA can reduce
HE grade and plasma ammonia in patients with ACLF and
HE. LOLA does not appear to improve mortality or non-HE
related organ failure severity. Further investigation to as-
sess its efficacy in early administration in ACLF driven by HE
is required.
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Predicting outcomes in patients with liver
failure in intensive care: Is phosphate a
useful biological marker?
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Abstract
Introduction: Phosphate level abnormalities in patients
with acute liver failure have been observed and discussed
across a range of contexts, including as a potential aid in
prognosis for liver transplantation, and in paracetamol in-
duced liver failure.1-3 Hypophosphatemia is generally
considered to be associated with better outcomes and
possible mechanisms such as increased phosphate use
during hepatocyte regeneration have been suggested.4 In
the intensive care setting admission with decompensated
liver disease still carries a high mortality risk and the clinical
value of its prognosis is reflected in the multitude of scoring
systems in use and under development.5 In this study we
wanted to investigate the potential value of phosphate levels
as prognostic marker in liver failure patients admitted to
intensive care.
Objectives: To determine whether there is an association
between phosphate level on admission and mortality in
patients admitted to the intensive care unit with liver
failure.
Methods: The study was a retrospective analysis of data
collected from patients admitted to Royal Glamorgan
Hospital and Prince Charles Hospital intensive care units
with acute liver failure or a history of chronic liver failure
between December 2018 and December 2020. Patient
phosphate was categorised as high, normal, or low based on
blood test results at the time of admission to ICU. This was
then compared with survival outcomes during that hospital
admission.
Results: There were 77 patients admitted with acute or
chronic liver failure during the studied period. 5 of these
were excluded from the final analysis, 4 due to documented
administration of phosphate supplementation prior to ITU
admission and blood sampling, and 1 whose phosphate level
was not recorded. Survival rates were 16.0% (4 of 25) in
patients with high admission phosphate, 63.6% (21 of 33) in
patients with normal admission phosphate, and 78.5% (11 of
14) in patients with low admission phosphate. Chi-squared
analysis showed statistical significance with
X̂2(2.76) =18.586 and p<0.001.
Conclusions: Hyperphosphatemia is associated with a
poor survival outcome for patients admitted to intensive
care with liver failure and hypophosphatemia is associated
with improved survival outcomes. Further larger pro-
spective studies are recommended to validate these
findings.
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Rationalising glycaemic control in critically
ill patients during the Sars–CoV-2
pandemic

Metabolism and endocrinology
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Abstract
Introduction: Poor glycaemic control is associated with
worse outcomes in critically ill patients.1,2 A blood glucose
target of 6-10 mmol/L was suggested by the NICE-SUGAR
trial. In the context of hyperglycaemia, this target is
achieved utilising variable rate insulin infusions (VRIIs).
Furthermore, there is increasing evidence that critically ill
patients with SARS –CoV -2 infection suffer more com-
plications if they are diabetic or have altered glycaemic
control.3 Through a series of Plan-Do-Study-Act (PDSA)
cycles, we attempted to improve the glycaemic manage-
ment of critically ill patients in our Intensive Care Unit
(ICU) over the last twelve months.
Objectives: Through a retrospective multi-cycle audit and
QI project we sought to:

1. Identify our diabetic patient demographics
2. Understand our current practices around use of VRIIs

and rationalising of glycaemic management upon dis-
charge from ICU

3. Improve documentation of glycaemic management plan
upon discharge.

4. Actively collaborate with the Endocrinology team to
produce local guidance.

Methods: The RAH is a 7 bedded Level 3 ICU which
admitted 324 patients between August 2020 and August
2021.
All ICU survivors with a length of stay >24 hours were

included.
Data was collected retrospectively at the end of each

cycle via ICCA Carevue between September 2020 and
August 2021 in three cycles. Cycle 1 September 2020-
December 2020, Cycle 2 January 2021-May 2021 and Cycle
3 June 2021-Ongoing.
Intervention 1 (post cycle 1): Presentation of baseline

data to department
Intervention 2 (post cycle 2): Addition of “Glycaemic

Management plan” to ICU discharge form on ICCA
Carevue
Intervention 3 (mid cycle 3) Creation of “Guidance on

Glycaemic Management at discharge from RAH ICU” de-
partmental guide created
Results:
Cycle 1 results: 56 eligible patients 14 of which were
diabetic. 12 of these diabetic patients were discharged on a
VRII. Three patients (25%) had a documented glycaemic
management plan upon discharge.
Cycle 2 results: 60 eligible patients, 17 were diabetic. 11
of these diabetic patients were discharged on VRII. Six
patients (54.5%) had a documented glycaemic management
plan upon discharge.
Cycle 3 results: eligible patients, 11 were diabetic. 9 of
these diabetic patients were discharged on a VRII. Eight
patients (88.8%) had a documented glycaemic management
plan upon discharge.
Conclusion: Using PDSA cycles and Quality Improvement
methodology, we have demonstrably improved the per-
centage of diabetic ICU patients with documented gly-
caemic management plans upon discharge. We have also
encouraged formulation of a clear glycaemic plan and in-
volvement of the endocrinology team upon discharge en-
suring opportunities are not missed to reduce downstream
VRII use where possible. The above guidance document has
been a collaborative process between ICM and Endocri-
nology ensuring that support is available for doctors in ICU.
Randomised control studies such as SWEET-AS have

highlighted the long-term impact of diabetes in ICU sur-
vivors.4 Our QI work confirms that it is important to
understand the needs of the local population and ensure
robust guidance is in place when optimising patient’s gly-
caemic control safely.
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Nutrition Strategies in Acute Spinal Cord
Injury - A Narrative Review

Neurointensive care
Alex Gordon1 and Jessie Welbourne2

1Torbay and South Devon NHS Foundation Trust
2University Hospitals Plymouth NHS Trust

Abstract
Introduction: Spinal cord injury is a condition with a high
burden of morbidity and mortality that afflicts a large
proportion of young patients. Our intensive care unit had a
policy of withholding feeding for 48 hours in the acute phase
of injury due to the risk of ileus. Due to the disparity
between this approach and the potential hypermetabolic
state observed in other critically ill patients, we reviewed
the evidence which underlies this practice.
Objectives: To review the evidence base for withholding
enteral nutrition in patients with spinal cord injury, and to
establish optimal feeding regimen for acute SCI patients
with respect to time to enteral feeding and calorie input.
Methods:We conducted a narrative review.We searched
the MEDLINE, EMBASE, and Cochrane CENTRAL data-
bases for studies which looked at feeding protocols in the
acute phase of spinal cord injuries which measured time as a
parameter of these protocols. For inclusion, the population
had to be patients in a critical care or acute spinal rehab
setting. Outcomes required for inclusion were neurological
improvement, neurological complications, time spent on
intensive care units, time to ICU discharge, incidence of
secondary complications (particularly respiratory or gas-
trointestinal), other adverse effects, and mortality. Title and
abstract screening were undertaken of the 539 articles
retrieved by the search strategy, followed by full-text re-
view of 75 articles. Risk of bias was assessed using the
Downs and Black checklist.1

Results: Four studies met our inclusion criteria.2-5 There
were two pre-post quasi-experimental designs, one rand-
omised controlled trial, and one retrospective observa-
tional study. Across studies there was no conclusive
evidence of inferiority with earlier feeding (as early as
before 24 hours post-injury) compared to delayed enteral
feeding. One study demonstrated that patients fed before
24 hours in conjunction with a broader bundle of care had
improved neurological outcomes compared to previous
non-standardised practice up to a year post-discharge from
ICU. Delaying enteral nutrition was shown by one study to
lead to longer time to meet pre-determined nutritional
targets.
Conclusion: There is little evidence to suggest that de-
laying enteral feeding is beneficial compared to initiating
feeding in the first 24-48 hours following SCI. Delaying
feeding may lead to delayed ability to meet nutritional
targets and therefore complications associated with mal-
nutrition. There is however little evidence at present of
optimal feeding strategy, and further research is required

on how one can titrate nutritional requirements to indi-
vidual patient need.
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Neuromuscular sweet syndrome:
Intermittent relapsing and remitting
inflammatory neuromuscular syndrome

Neurointensive care
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Abstract
Background: Sweet disease, also known as acute febrile
neutrophilic dermatosis, is a multisystem inflammatory
disorder characterized by painful erythematous plaques and
aseptic neutrophilic infiltration of various organs. Skin bi-
opsies typically demonstrate dermal infiltration with neu-
trophils in the absence of vasculitis. Sweet disease responds
to systemic corticosteroids.

Sweet disease is primarily a disease of skin, thoughmultiple
organs systems can be involved in sweet syndrome including
nervous system, muscles, heart, eyes, hematological diseases.

The etiology of sweet syndrome is unknown, although
the possible role of an abnormally increased chemotaxis of
the neutrophils has been suggested. Cytokines, including
granulocyte colony-stimulating factor and IL-6 and anti-
neutrophil cytoplasmic antibody have been implicated in
the pathogenesis of sweet syndrome. Granulocyte colony-
stimulating factor therapy for granulopenia is known to
induce sweet syndrome.2

There are multiple triggers including infections and drugs.
In our case the possible trigger was syphilis in past and the
organ systems involved in its complications were mainly
neuromuscular and hematological.
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Case Presentation: This is a case report of a 65-year-old
lady who presented with weakness of her left arm and leg
with raised Creatinine Kinase and Acute renal injury re-
quiring renal replacement therapy. She had history of un-
diagnosed intermittent relapsing and remitting
neuroinflammatory disorder on the background of Mye-
lodysplastic syndrome, neutrophilic dermatosis (sweet
disease), syphilis. She had brain scans which did not show
any change from previous scans.

While in patient, she developed seizures followed by high
Lactate, creatinine kinase and Aspartate aminotransferases,
Type 2 Respiratory failure with persistently low GCS and
got intubated.

In Intensive care unit she was given steroids in view of
possible sweet syndrome causing neurological, skin and
muscle involvement presenting as weakness, Seizures,
raised AST, CK and consequently AKI.

After steroids she showed remarkable improvement and
then later extubated and shifted to ward.
Discussion and conclusion: Sweet syndrome is a rare
syndrome and is the great mimicker. Although still a lot to be
explored about this syndrome, intermittent, relapsing/ re-
mitting nature, neutrophilic inflammatory infiltrates primarily
dermal and resolution with steroids is pathognomic.

This case the presented with seizures, right sided
weakness associated with rhabdomyolysis leadin to AKI
requiring renal replacement therapy. Low Glasgow Coma
Score and type 2 Respiratory failure postictally on the
background of decade long history of relapsing remitting
steroid responsive neuroinflammatory disorder led to In-
tensive care admission. All above mentioned features and
biopsy proven neutrophilic dermatosis (skin rash) and
Myelodysplastic syndrome comprise parts of sweet syn-
drome (which encompass multiple organ system including
neurological involvement, hematological involvement; with
leukemias and Myelodysplastic syndrome (as in our patient),
primarily skin involvement and associated with syphilis
trigger). In terms of muscle involvement with raised Cre-
atinine Kinase and Aspartate aminotransferases in our case,
there have rarely been case reports of neutrophilic myositis
with bullous sweet syndrome.3 Corticosteroids remain
mainstay of treatment in patient with sweet syndrome. We
feel in our case having obtained a muscle biopsy (affected
organ) to exclude other causes of raised CK and AST in-
cluding drugs would have consolidated our suspicion of
muscle involvement in sweet syndrome although there was
no recent change in drug history or any other possible
explanation besides sweet syndrome.
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Abstract
Introduction and Purpose: Subarachnoid haemorrhage
(SAH) results in patient morbidity and mortality. The
neurocritical care management goal is to facilitate neuro-
protection and prevent secondary neurological insults.
Literature suggests there is coexistent anaemia in 50% of
SAH patients but is inconclusive on the thresholds of blood
transfusion in anaemia. Brain injury models suggest there is
diffusion cerebral hypoxia in the absence of classic hypoxia,
with endothelial dysfunction and perivascular oedema. This
supports the belief that low haemoglobin (Hb) after SAH
leads to reduced cerebral oxygen delivery and conse-
quently, poor outcomes. The aim of this study was to in-
vestigate mortality and morbidity outcomes associated with
anaemia after subarachnoid haemorrhage
Methods: We performed a retrospective study of eight
hundred and seventy patients with SAH at the Queen
Elizabeth Hospital, Birmingham, between January 2016 and
August 2019. Data were collected on baseline character-
istics, World Federation of Neurosurgical Societies SAH
grade, secondary insults such as the occurrence of hypoxia,
anaemia and hydrocephalus, and units of blood transfused.
The primary outcome was 28-day Modified Rankin Scale
score. Secondary outcomes were delayed neurological
deficits, length of stay and death in intensive care unit (ICU).
Anaemia was defined as Hb ≤9.5g/dL, and severe anaemia as
Hb≤8g/dL.
Results: 28.7% (n=250) of patients had anaemia, and 12%
had (n=104) severe anaemia. The incidence of anaemia after
SAH was associated with increased risk of death or severe
disability (p<0.001). It was also associated with worse
survival outcomes (p<0.001) and increased length of stay in
ICU (p<0.001).
Conclusions: Anaemia is a recognised complication after
SAH and is associated with a significant increase in risk of
death and severe disability. These results indicate that
haemoglobin in patients with SAH should be monitored
closely and corrected (if Hb<9.5g/dl) and can guide further
study into the causative effect between anaemia and in-
creased mortality and morbidity.
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Surrey Hospital Intensive Care Unit during
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Abstract
Introduction: Sufficient nutrition has been repeatedly dem-
onstrated to be a vital part of recovery from critical illness.1

Nutrition is often delivered in the intensive care setting via a
Nasoenteral (NE) tube if oral diet is impractical or inadequate;
this is first line as per ESPEN guidance.2 It has been observed that
patients in the intensive care unit (ICU), particularly those who
have been intubated due to COVID-19, are at high risk of
agitation and delirium which can lead to accidental NE dis-
placement.Nasal Loop Bridles (NLB) are amedical devicewhich
can be placed at bedside and are used to reduce the risk of NE
tube displacement. The usage of NLBs varies between Trusts.
Insertion of a NLB is a medical procedure which should be
consented for where possible and clearly documented.
Objectives: To identify all patients who had a NLB placed
during the second wave of the COVID-19 pandemic at
Royal Surrey Hospital (RSH) ICU, ascertain their reason for
insertion, and identify any nutritional deficits incurred prior
to NLB insertion. Secondary objectives include assessing
quality of documentation of NLB insertion.
Methods: A literature review was undertaken regarding the
safety and efficacy of NLBs. This was followed by a retro-
spective observation of patients admitted to RSH ICU between
December 2020 and March 2021. Data was collected on pa-
tients who required a NLB, including accrued nutritional deficit
prior to placement and adverse incidents. Documentation of
NLB rationale and placement was also noted.
Results: 10 patients met inclusion criteria. The most common
indications for insertion were delirium and previous tube dis-
placement. Two NLBs were placed prior to any NE displace-
ments therefore resulted in no nutritional losses. In the
remaining patients a range of 1-5 NE tubes were accidentally
displaced prior to NLB insertion (mean 2.7 tubes). 6-117 hours
of feeding were lost prior toNLB placement resulting in a deficit
of 744-6843kcal. Two patients were unable to have aNLBwhen
indicated due to stock shortages, resulting in a deficit of 4140 and
6480kcal. No standard documentation was utilised for NLB
placement. No major incidents occurred in relation to NLBs.
Conclusion: This study highlights the benefits of NLBs in
respect to nutritional delivery in patients who have un-
dergone emergency sedation and ventilation and are at risk
of delirium. It has also highlighted the need for improved
documentation of this medical procedure. Inferences made
from this study, and work by other centres identified in the
literature review, suggest that it may be beneficial to
consider early or prophylactic NLB placement in this co-
hort. Further local research could test criteria for use of

NLBs including hyperactive delirium, difficulty of initial NE
tube insertion and number of previous displaced tubes, in
order to elucidate the most effective timing and indication
for their use.
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Abstract
Introduction: Optimal calorie delivery is around 80% of
predicted energy requirements.1 Underfeeding critical care
patients may cause harm in some long stay patients.2 ESPEN
guidelines state if oral intake is not possible, enteral nu-
trition should commence within 48 hours. Calorie delivery
can be increased to 80-100% after day three of admission to
ICU.3

The Nightingale ICU was situated on an acute ward
which was modified to function as an ICU. This was to
facilitate increased admissions of COVID-19. The Night-
ingale dietetic team were redeployed from acute and
community settings in from within the trust, with various
levels of ICU experience. The team provided seven day
dietetic cover based on a rota, including bank holidays.
Objectives: The aim of this audit was to evaluate enteral
feed delivery and the number of days taken to reach target
rate of feed compared to the regimen set by the dietitian, in
patients with COVID-19 admitted to Nightingale ICU.
Methods: At each review, dietitians calculated enteral feed
delivery over the preceding 24 hours as a percentage of the
target regimen, from the input recorded on the fluid bal-
ance chart. The number of days to reach enteral feed
delivery targets were calculated relative to dietetic plans.

All patients who required enteral nutrition from 15/10/
2020 until 11/03/2021 were eligible for inclusion. Days
where enteral feed was not required, target rate of enteral
feed was not yet due to be achieved, parenteral nutrition
was required, or following ICU discharge and end of life
care were excluded. Days where enteral nutrition delivery
information was unavailable were also excluded from the
analysis. No imputation was used to estimate missing data.
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Results: The data consisted of a total of 116 patients.
Following exclusions, the total number of patients included
in the analysis was 107. Mean age was 63.6 ± 9.4 years. Mean
body mass index (BMI) was 32.7 ± 7.4kg/m2. Number of
enteral feed days per patient was 11.

Patients with COVID-19 admitted to Nightingale ICU
received a median of 84% of their enteral feeding regimen.
The feeding regimen set by the dietitian aimed to achieve
target rate of feed by 3.1 days. The data analysis showed the
mean number of days until the target was achieved was
3.5 days.
Conclusion: Results are based on a homogenous COVID-
19 ICU cohort. Dietetic staffing levels were increased, and
seven-day working was provided in response to the
COVID-19 pandemic compared to a standard ICU.
Quantifying common reasons for feed interruptions could
be explored further.

Despite suboptimal COVID-19 Nightingale ICU condi-
tions, enteral feed delivery and time taken to reach target
rate of feed was in keeping with ESPEN guidelines.
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Abstract
Introduction: Rapid muscle loss affects more than 50% of
critically ill patients and is associated with significant
morbidity and mortality.1 It results from an imbalance
between muscle protein synthesis and breakdown. To date,
no single intervention has offered effective mitigation.2

Intermittent (as opposed to continous) feeding has been
hypothesised to offer benefit, by delivering peaks in es-
sential amino acid concentration, and altered ghrelin, insulin
and YY peptide concentrations - all potential anabolic
stimuli.3 The ratio of serum urea:creatinine concentration
(urea-to-creatinine ratio, UCR: mmol/mmol and thus
unitless) is a biomarker of muscle wasting, and rises with
catabolism.4

Objective: We sought to assess whether UCR was re-
duced in those intermittently fed when compared to those
continously fed.
Methods: We reanalysed data from a multicentre, con-
trolled trial of critically ill adult patients randomised 1:1 to
intermittent or continous nasogastric enteral feeding. All
were anticiapted to be mechanically ventilated for >48
hours.
Alongside raw data analysis, we developed a linear mixed

effects model to assess the difference in UCR trajectory
between feeding groups. K-means clustering anaysis of UCR
trajectory was also performed using an unsupervised ma-
chine learning technique to investigate metabolic pheno-
types. The primary outcome measure was change in UCR
from day 0 to the last measure in the 10-day study period.
Results: Overall, 121 patients were included in the original
study (62 vs 59 in the intermittent and continuous feed groups,
respectively). The median change in UCR was lower in the
intermittent than continuous feed group (20.12 [IQR -6.13 –

73.7] vs 36.39 IQR [15.16 – 93.10]: p = 0.05). The linear mixed
effects model demonstrated a flatter UCR trajectory in the
intermittent than continuous feed group (coefficient -0.245, p =
0.002). This was further supported by the k-means analysis,
splitting patients into three separate clusters (A, B, and C)
depending on their UCR trajectory and baseline (figure 1).
Cluster C had the highest proportion of continuously fed
patients (70%) and demonstrated the steepest rise in UCR.
Cluster A demonstrated a flatter UCR trajectory, with 60% of
patients in the intermittent feeding group. Cluster B demon-
strated the flattest trajectory, with most patients (62%) re-
ceiving intermittent feed and 70% receiving renal replacement
therapy - a cofactor adjusted for in the linear mixed effects
model.
Conclusion: Intermittent feeding mitigates the increase in
urea-to-creatine ratio seen in critical illness with contin-
uous feeding. This may reflect a reduction in muscle
catabolism.
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Abstract
Introduction: Critically ill patients deficient in Vitamin D
have been shown to have poorer outcomes in observa-
tional studies. These include longer length of stay, venti-
lation time, a higher incidence of sepsis and excess
mortality.1-3 The European Society for Clinical Nutrition
and Metabolism (ESPEN) set out two recommendations on
vitamin D testing in the intensive care unit (ICU)4. These
include measuring vitamin D levels and supplementing with
vitamin D3 if below 50nmol/L. If below this and tested
within the first week of admission a single loading dose is
recommended. Our local guidelines also recommend
supplementation dependent on vitamin D levels and risk
factors.
Objectives:Our objectives were to assess how many ICU
patients in a one-year period (2020) were tested for vitamin
D levels and on which day of admission they were tested. In
addition to this our aim was to see if treatment of Vitamin D
deficiency/insufficiency was in line with ESPEN and local
guidelines.
Methods: Using the Integrated Clinical Environment
(ICE) programme we identified all patients who were
tested for vitamin D on ICU during 2020. We then used
Intensive Care National Audit and Research Centre
(ICNARC) data to identify admission and discharge dates.
Using ICE discharge summaries and Electronic Document
Management System (EDMS) notes we established those
that were prescribed replacement and whether this oc-
curred on the ICU or on the ward after discharge. In
accordance with local and NICE5 guidelines those with
vitamin D levels under 25nmol/L were deemed deficient
and those between 25-50nmol/L were deemed
insufficient.

Results: In total 59 patients were tested for Vitamin D
levels, with 31 defined as insufficient and 16 defined as
deficient. There was a wide range of days on which patients
were testing from Day 0 of admission to day 88. The mean
day of testing was day 15.

For those patients that had deficient levels 5 cases out of
16 were treated on the ICU. 2 of these were prescribed
treatment in line with our local guidelines. 3 were pre-
scribed Vitamin D supplementation but not the correct
medication outlined in our guidelines.

For those with insufficient levels on 6 were treated were
treated in ICU, 2 with the correct supplementation. Of
note 21 patients did not receive any treatment whilst in
hospital.
Conclusions: Our small review showed that in our
critical care unit there was a wide variability of practice
in the day of testing and treatment of both deficient and
insufficient patients. Our local guidelines use different
cut off definitions as compared to the ESPEN guidelines;
however, both share similar principles. It is currently
unclear who we should test, when we should test them
and how we should treat those with deficiency or in-
sufficiency. The VITdAL-ICU trial showed in their
secondary outcome that severe vitamin D deficiency
had a lower hospital mortality and from this the
VITDALIZE study was prompted. This trial is currently
recruiting and hopefully will provide further evidence
on vitamin D replacement in critically ill patients.
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Evaluation of energy and protein delivery
compared to targets on day four of critical
care in mechanically ventilated adults
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Introduction: The adequacy of enteral nutrition provided to
critically ill patients has been highlighted as inadequate.
International surveys have shown that actual nutrition delivered is
as little as 50-60% of that prescribed. Furthermore, studies looking
at feeding patients to target show significant improvements in
patient outcomes. Common barriers to the provision of nutrition
targets are starting nutrition support late, the presence and/or
compliance with a feeding protocols, GI intolerance and its
management, fasting practices for bedside procedures and feed
stoppages for off the unit procedures/investigations. Closing the
gap between nutrition prescription and nutrition delivery can
make significant improvements to patient outcomes.
Objective: This study looked at the nutrition adequacy of a
prospective cohort of adult general ICU patients. The aim of which
was to identify how well the unit performs with nutritional
adequacy and to identify any potential areas of feeding practices
that would benefit from modification.
Methods: Data was collected prospectively upon daily review by
the Dietitian. Information collected included the time to start
feeding, volumes delivered of enteral feeds as well as non-
nutritional calories and any documented reasons for feed
stoppages and/or gaps in feed delivery. Day one was taken as the
first full 24hour period on the unit. Targets for day four were set at
80% of 20Kcal and 1.3g protein per Kg of body weight.Where BMI
was >30Kg/m2, a 25% adjusted body weight was used with an ideal
weight set from BMI 25Kg/m2. Results are presented as the mean
percentage targets achieved.
Results: From May to August 2021 data was collected for a total
of 28 patients. The average length of stay was 9.3 days. The
percentage of obesity in the group was 42%. 100% of patients
started enteral nutrition within 48 hours of admission or
intubation. Analysis shows that only 40% (11 patients) achieved
their energy target and only 21% (6 patients) achieved their
protein target on day four. The average feeding hours lost were 4
to 9 hours between days 1 and 4. The main reason for the lost
hours was the interpretation of gastric volumes which was
documented as high in 60% of the patients.
Conclusions: The study mirrors the findings from international
surveys on adequacy highlighting the importance of feeding
protocols to assist optimal nutrition delivery in this early phase.
There is no Dietetic service at weekends and bank holidays so
personalised nutritional targets are not always set by a Dietitian
from day one. The unit is good at commencing feeding early
however the feed used has a low protein:energy ratio which is
reflected in the protein target achievement. Furthermore, lack of
consistency in GI intolerance management is reflected in the
increased number of non-feeding hours and overall, under
achievement of nutritional targets. The results highlight the need
for a structured feeding protocol.
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Abstract
Introduction: The COVID-19 pandemic led to a surge in
patients being admitted to the Intensive Care Unit (ICU)
and increased dietetic input was required. To meet this
demand, non-ICU dietitians were upskilled and service
changed from 5 to 7-days.
Objectives: To analyse changes in nutritional outcomes
during the COVID-19 pandemic, and how changes to the
dietetic service impacted upon dietetic outcomes.
Methods: Data was collected for all ICU patients under
dietetic care with COVID-19 between 22/03/2020 and 04/
06/2020. Total patient cohort equalled 66. Data was col-
lected until patients were discharged or passed away. All
data was analysed using descriptive statistics, and an in-
dependent t-test was used to compare COVID-19 feed
delivery to previous feed delivery data. Ethical approval was
not required.
Results: Of the 66 patients, 62 required enteral nutrition
(EN). Feeding was commenced within 48 hours of ICU
admission in 92% of patients. Average percentage feed
delivery was 82.4% for energy and protein. A total of 60% of
patients were initially started on a fluid restricted feed for
fluid balance or due to being proned. A total of 50% of
patients continued with a fluid restricted feed, 44% received
a protocol 1kcal/ml high-protein feed and 6% a peptide or
renal feed. Prokinetics were required in 35% of patients. A
total of 3% of patients required parenteral nutrition. Of the
70% discharged from ICU alive, 70% were receiving EN at
the time of discharge.
Conclusion: A number of barriers to maintaining high
standards of patient outcomes arose at the onset of the
COVID-19 pandemic. These included disruptions to MDT
working, challenges in undertaking face-to-face assessments
and an increased caseload and footfall - thereby increasing
the demand for ICU trained Dietitians. Despite these
barriers, this service evaluation demonstrates that per-
centage feed delivery remained relatively stable when
compared to the pre-COVID 2020 audit (n = 35). An
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independent-samples t-test showed there was no significant
difference in the scores for pre-COVID (M = 85%, SD =
13.4) and COVID (M = 82.4%, SD = 16.8) samples; t (180) =
-0.81, p = .42. This is despite 36% of patients requiring
proning during COVID vs. 0% pre-COVID, and increased
gastrointestinal intolerance evidenced by 35% of patients
requiring prokinetics vs. 29% pre-COVID. These factors
eliminated the ability to utilise ‘catch-up’ feeding, which in
normal circumstances optimises feed delivery. This suggests
that changes in dietetic provision, allowed more prompt
management of nutritional issues and facilitated the main-
tenance of the pre-existing high standards of nutritional
care. Achieving this degree of feed delivery necessitated
adapting feeding regimens to best meet the patient needs
and in the absence of dietetic input it is unlikely these
feeding strategies would have been utilised.
The COVID-19 pandemic presented challenges to every

aspect of the healthcare sector; and reinforced the im-
portance of multidisciplinary teams guiding patient care in
the absence of evidence-based guidelines. This service
evaluation demonstrates that forward-planning can assure
that patient care need not be compromised.
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Abstract
Introduction: Prone positioning and veno-venous ex-
tracorporeal membrane oxygenation
(VV-ECMO) can improve oxygenation in patients with

COVID 19-induced acute respiratory distress syndrome
(ARDS).1 Enteral feeding in the prone position has chal-
lenges, including possible aspiration risk of gastric contents
and potential for disruption to enteral feeding.2

National guidelines2 were implemented locally; including
a reduction in the maximum acceptable gastric residual
volume (GRV) and the avoidance of bolus feeding while
patients were in prone position.
Objectives:

· To explore the nutritional adequacy of patients in the
prone position with COVID-19 on our critical care unit
during the second surge (November 2020-April 2021)

· To compare nutritional adequacy of days when patients
were in prone versus supine position

· To identify any factors that impacted on nutritional
adequacy

· To provide recommendations for improvement

Methods: Patients with COVID-19 who required intu-
bation, were placed in prone position at any time during

their admission and had been assessed by the dietitian, were
included.

Total daily energy and protein intakes, from enteral (EN)
and parenteral nutrition (PN), propofol and intravenous
glucose were obtained from our computerised information
system (Metavision) for each full day. If nutritional aims
were not met then reasons for this were investigated.

Nutritional adequacy was defined as ≥ 80% of energy and
protein received per day.3

Results:Data for 34 patients was collected (see Table 1). A
total of 1142 ICU days were included: 106 (9.3%) prone
position days and 1036 (90.7%) supine position days.

Patients received EN on 1098 days (96.1%) and PN on
44 days (3.9%). Only 4 of the 44 PN days occurred whilst a
patient was in the prone position (0.4%).

On prone position days, patients received an average
80% of their prescribed energy and 56% of their prescribed
protein requirements, compared with 95% prescribed
energy and 84% prescribed protein on supine position days.
The average received across both prone and supine posi-
tion days was 94% energy and 82% of protein.

The 4 most frequent barriers to meeting protein re-
quirements when in prone position were:

· Reduction of NG feed rate when GRV’s were higher
than maximum acceptable volume

· Use of a standard 4g protein/100ml ‘Out of Hours’
enteral feed

· Fasting for procedures
· Failure to give protein supplement boluses when patient

returned to supine position

Conclusion: Patient position affected nutritional intake,
with energy and protein intake being lower on prone
position days compared with supine position days. As only
9.3% of total ICU days were prone position days, average
energy and protein received across all days still achieved
nutritional adequacy. An increase in a patient’s prone
position days during ICU admission is likely to result in
greater nutritional deficit, particularly for protein.

Recommendations to improve nutritional adequacy on
prone position days:

· Consider use of post-pyloric feeding to increase feed
tolerance

· Use of a higher protein ‘out of hours’ enteral feed
· Raised awareness of standard fasting times to ensure

minimum disruption to feeding
· Consider administration of protein supplement boluses

in prone position when GRV’s are within the accepted
range

Table 1. Patient Characteristics

Total patients: 34
Patients on ECMO: n=14
Non-ECMO Patients: n=20
Gender: Male n=67 Female n=35
Mean age: 52 years (33-73 years)
Mean BMI: 31.2kg/m2 (21.0 -50.0kg/m²)
Mean Length of Stay: 30.8 days (16 hours-110 days)
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Abstract
Introduction: Nutritional optimisation is recognised as having
significant impact on clinical and functional outcomes of critically
ill patients.1 Clinical recommendations suggest use of indirect
calorimetry guided nutrition in the intensive care unit (ICU),2

and a recent systematic review demonstrated improved out-
comes from its use.3 The COVID-19 pandemic has seen a
greater proportion of patients with prolonged critical illness, a
cohort for whom nutritional optimisation is a key unmet need.4

Objectives: To assess rates of over and underfeeding in a
tertiary centre ICU and how these relate to markers of
catabolism and persistent critical illness.
Methods: Serial measurements of REE (resting energy
expenditure) and RQ (respiratory quotient) by indirect
calorimetry were performed using Q-NRG+ device
(COSMED, Rome, Italy). Nutritional intake and estimations
of requirements were recorded concurrently together with
routine clinical observations, and markers of critical illness,
catabolism and over or underfeeding.
Results: Across 30 patients, REE was lower than esti-
mated energy requirements, 24.2 (IQR 20.0-28.1) kcal/
day/kg IBW vs. 29.1(IQR 25.4-33.1) kcal/day/kg IBW,
p<0.001. 41.8% of measurements showed overfeeding
(actual calorie intake >110% of REE), and 23.3% showed
underfeeding (actual calorie intake <85% of REE). Obese
patients (n=15) were underfed (-98kcal/day deficit)
compared to non-obese patients (n=15), who were on
average overfed (+256kcal/day surplus), p=0.021. Over-
feeding was also associated with greater length of ICU
admission (R2 0.159, p<0.005). Median day of ICU admission
in overfed patients was 39 days (IQR 24-56), and in underfed

patients 21.5 (IQR 7.5-45.25). However, there was no sig-
nificant association between calorie surplus or deficit, and
other markers of overfeeding PaCO2, insulin use, urea-
creatinine-ratio.
Conclusion: This service evaluation recorded measure-
ments of REE and RQ in critically ill patients with high
lengths of ICU stay (up to 66 days). We observed increased
rates of overfeeding with increased duration of ICU ad-
mission, and increased overfeeding in non-obese patients.
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era: non-invasive respiratory support and
outcomes of acutely ill patients
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Abstract
Introduction: COVID-19 outbreak has generated an
unprecedented surge of deteriorating and critically ill pa-
tients with severe and sustained pressures on intensive care
units (ICUs) and staff. This has resulted in major staff re-
deployment from other areas, including some critical care
outreach into ICU leaving the wards uncovered. Critical
care outreach has the potential to optimise acutely ill and
deteriorating patients on the wards and avert critical care
admission; but its benefit during a pandemic is unclear.
Objectives: To determine the clinical need for critical care
outreach during the Coronavirus disease 2019 pandemic.
To evaluate patients’ outcomes to guide decision-making
and resource prioritisation.
Methods: We evaluated all consecutive patients referred
to critical care outreach during a twelve-month period
from 1 March 2020 to 28 February 2021. We reported the
cumulative number of activities and interventions, and
baseline characteristics, acuity level and clinical outcomes.
Results: Amongst 4849 patients referred, 3913 had a clinical
review and of those 895 were COVID-19 positive. Non-
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invasive ventilation was mostly delivered to COVID-19 patients
(COVID-19 +VE: 853/895, 95% vs COVID-19 -VE: 119/3018,
4%) alongside awake positioning (COVID-19 +VE: 232/895,
26% vs COVID-19 -VE: 0/3018, 0%). Compared to pre-
pandemic, patients were sicker meeting Level 2 acuity (ob-
served: 51% vs historical: 21%; P= 0.003), however ICU ad-
missions did not increase significantly (observed: 12% vs
historical: 9%; P= 0.065), but greater mortality (observed: 14%
vs historical: 8%; P= 0.046) was observed.
Conclusion: Critical care outreach support the delivery of
non-invasive respiratory support bridging the gap between in-
tensive care units and general wards. Critical care outreach act
as a valuable resource in optimising and triaging acutely unwell
patients and potentially averting critical care admissions.
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Intra-oral kinking of a micro-cuff
endotracheal tube: an unusual cause of
difficult ventilation
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Dominic Wu1 and Adam Nicholls2

1Manchester University NHS Foundation Trust
2Royal Manchester Children’s Hospital

Abstract
Background: Intra-oral kinking of endotracheal tube is a
rare but not unheard of complication. It could be life-
threatening if left unrecognised.
Case presentation: A ten-year-old boy with develop-
mental delay, scoliosis and recurrent chest infections was

transferred to our paediatric intensive care (PIC) with
SARS-CoV-2 pneumonia.

The child was intubated with a size 5.5 micro-cuff endo-
tracheal tube for critical hypoxic respiratory failure at his local
hospital. The intubation was reported to be straightforward,
with a grade 1 laryngoscopy view, but he was notably difficult to
ventilate and oxygenate on the ventilator. Hewas transferred by
road and was requiring a fraction of inspired oxygen of 0.8 and
inhaled nitric oxide at 20 parts per million to maintain oxygen
saturations of greater than 94%. The retrieval team also re-
ported that he required a peak inspiratory pressure of as high as
49 cmH2O and positive end-expiratory pressure of 8 cmH2O
with a 1:1 I:E ratio to maintain tidal volume of 6 ml/kg for his
weight of 30kg. He was fully sedated and paralysed.

The child was examined on arrival to PIC. His trachea was
central and there was no wheeze or abdominal distension.
The capnography waveforms were of normal appearance. A
chest X-ray was also done to exclude endobronchial intu-
bation and obvious pneumothorax. He was noted to be
unusually difficult to bag ventilate, and the delivery of tidal
volumes were hugely variable with any change in head po-
sitioning. He was best ventilated with head-tilt and chin-lift.

Our concerns were escalated when the ‘red-flag’ of
inability to pass the suction catheter was highlighted by the
nursing team. The course of his tracheal tube was imme-
diately palpated, and a twist was felt in the oropharynx. This
finding was confirmed on laryngoscopy, which revealed a
significant kink at letter “C” of this micro-cuff tube
(Figure 1). The airway was swiftly exchanged, and imme-
diate improvements of both ventilation and gas exchanged
were observed.
Conclusion: The polyvinyl polymers of endotracheal
tubes are known to soften at body temperature and have a
higher tendency to bent at acute angles,1 where the pilot
tubing exists2; and when bending forces are applied away
from the anatomical curvature, also known as the “Magill

Figure 1. A kinked micro-cuff endotracheal tube
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curve” (radius of approximately 140 millimetres), of most
conventional tracheal tubes.2-5

Kinking of endotracheal tube at blind spots such as within
the pharynx may happen more frequently in paediatrics
than in adult critical care practice due to the use of
straighter tracheal tubes with smaller wall thickness. We
would like to raise awareness of this unusual case of difficult
bag ventilation and high airway pressure ventilation. If a
well-secured tracheal tube suddenly becomes problematic
following, or in relation to positional changes, tube mal-
function should be suspected. The integrity of the endo-
tracheal tube must also be interrogated.

Consent obtained from parent
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Abstract
Introduction: The ‘surprise question’, “would you be
surprised if this patient died within the next 12 months?”
has been proposed as a tool for identification of those who
may benefit from advanced care planning, and possibly
palliative care, as part of the Gold Standards Framework.1

This predictive ability may have an impact on decisions
about treatment escalation planning and communication
with patients.
Objectives: To investigate the accuracy of intensive care
clinicians’ predictions on the likelihood of death within
12 months.
Methods: An audit on treatment escalation planning was
carried out in March 20192: medical records for all hospital

admissions, excluding obstetrics, for three 24-hour periods
were assessed. Within the audit, intensive care unit (ICU)
clinicians were asked the ‘surprise question’ about each
patient. After 15 months, the electronic patient record of
every patient was accessed to record if the patient had died
and compared to the initial prediction to create a list of
‘unexpected survivals’ and ‘unexpected deaths’. The
number of days from the index admission to the date of
death, if relevant, were calculated.
Results:Of the 282 patients assessed, ICU clinicians would
not have been surprised of death within 12-months for 101
(36%) patients. For 207/282 (73%) predictions, clinicians
were correct in their assessment; most of these were
correct predictions of survival. For 75 patients in whom the
prediction was incorrect, 7 (9%) were ‘unexpected deaths’.
5 patients who were not expected to survive 12 months
died outside of the 12-month window, and 63 remained
alive at the time of the re-audit (15 months after the index
admission). Correctly predicting if the patient is likely to die
within the time period in question i.e. sensitivity, was 83%.
Specificity, the ability to recognise those who did not die,
was 72%. The positive predictive value of the surprise
question was 33% (proportion of patients who died when
expected to) and the negative predictive value 96% (the
proportion of patients not dying when not expected to). Of
the ‘unexpected survivors’, 61% had a Modified Rankin
Scale ≥ 3 (moderate disability or worse), and 41% had a
Charlson Comorbidity Index ≥ 3. 74% were over 70 years
old, and 54% were over 80 years old.
Conclusions: When asked whether they would be sur-
prised if a specific patient died within 12 months, ICU
clinicians are correct most of the time. However, a large
proportion of patients not expected to live do survive
longer than this. The accuracy of these predictions is in
keeping with previous data, which shows in particular that
positive predictive value is highly variable.3 A substantial
number of patients who survived longer than 12 months
after hospital admission were elderly, considerably frail, and
had a significant burden of comorbidity. This audit may
suggest that doctors who work in intensive care units have a
more pessimistic view of survival than is borne out by data,
which ought to be considered in communication of risks
and benefits of higher level care with patients during
treatment escalation planning.
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Abstract
Introduction: An elderly male was admitted to the
hospital with back pain and was diagnosed with cervical
spine abscess secondary to staphylococcal infection. He
underwent surgical evacuation, following which he was
admitted to the intensive care unit and progressed to ir-
reversible quadriplegia requiring mechanical ventilator
support. After four weeks of therapy and tracheostomy, a
multi-disciplinary team discussion included the patient and
the family. The outcome decision was to move to end of life
care (EoLC), and the patient requested that he wanted to be
home with his loved ones during the final hours of his life.
A detailed progression plan was discussed with the

family, and the anticipated series of events with the home
transfer process and subsequent steps were communi-
cated. Before home transfer, he required pleural effusion
drainage to ensure a safe transfer.
On arrival at home, we had a team of palliative care

nurses and a consultant. As the family members gathered, a
speaking valve with Non-invasive ventilation (NIV) mode
was used, which helped the patient speak to the family
members.

Once the patient spent adequate time with family, an-
ticipatory medications were administered. The tracheos-
tomy tube was removed and replaced with a face mask. The
patient took his last breaths of life at his house amidst his
loved ones. He was comfortable and had no signs of
distress.
Main body: Around 20% of patients admitted to intensive
care in the UK die in hospital1. Unfortunately, a unified
approach to end of life planning cannot be applied to all
patients; instead, it has to be individualized. The end of life
should be based upon a multi-disciplinary team discussion
involving shared decision making between patient, family
members and the medical team and often leads to the
provision of palliation care either in the intensive care unit
or on the ward1. However, palliation at home is a more
complex process, and several factors need addressing. A
pragmatic approach helps provide individualized care and
can be tailored as per the patient/ family requests, as shown
in Figure 1.

The economics of EoLC at home seems to be more cost-
effective than in hospital management, as depicted in
Figure 2.2,3

The focus should be on providing good death, and this
can be achieved most simplistically by addressing patient
preferences and keeping them patient pain free.4 There are
no specific outcome measures to define the quality of death
that are not as straightforward as quality-adjusted life years.
Conclusion: Death is an important event not only for
families but also for the patient. In certain circumstances,
we as health care professionals can aid and enhance this
process with a multi-faceted approach. This will lead to a
patient-centred delivery of services and can minimize the
economic burden on healthcare resources.
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Abstract
Introduction: Almost half the UK population die in
hospital and more than two thirds of these are aged 75
years or more.1 Older people make up an increasing
proportion of patients admitted to critical care and often
have poorer outcomes, especially in the context of COVID-
19.2 Loved ones are an essential support network for older
patients but their ability to provide support was com-
promised by visiting restrictions during COVID-19. Little is
known about the experiences of older patients in ICU and
there is limited literature on the experiences of bereaved
relatives.3 Bereaved relatives may be the only way to access
the experiences of patients who do not survive, but there

are a number of barriers to including bereaved relatives in
research. Researchers may feel inhibited from imposing
what might be seen as an additional burden on families
during the aftermath of a bereavement.
The ongoing ESCAlation of the eLderly (age >65years) to

criTical carE with COVID-19) (ESCALATE) study includes
semi-structured interviews with bereaved loved ones as
well as patients and NoK of survivors in the UK.
Objectives: To describe successful involvement of be-
reaved next of kin in critical care-based research
Methods: This qualitative research uses semi-structured
interviews and thematic analysis. Patient and public in-
volvement from an intensive-care focused charity and local
palliative care team advice was sought in order to develop
recruitment strategies such as detailed, sympathetically
worded participant information packs.4 In keeping with the
literature,5 the window for recruitment and interview was
approximately one year following bereavement. Following
ethical approval, participants were recruited via postal
invitations with follow up telephone calls if no response
after a minimum of one week.
Results: Recruitment was limited by only 40% of bereaved
NoK (next of kin) having postal addresses recorded on the
hospital systems. 9 /40 bereaved NoK contacted by letter
responded and as well as completing a questionnaire,
consented to be interview. A further 5/11 contacted by
follow-up telephone call agreed to participate (consistent
with response rates for patients and NoK of survivors).
All of the interviewed bereaved participants completed

the interview according to the interview topic guide, with
each interview lasting around 45 minutes. More than half
were female, and three quarters were Black, Asian or
Minority Ethnic.
Bereaved relatives were keen to share their experience

and some even volunteered additional information with the
interviewers, such as resources they had created for their
local community and personal diaries. Participants reported
that they were happy to be interviewed if it would help
others in a similar position.

Figure 2. Cost comparison between community and hospital services in terminally ill.
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Conclusion: Bereaved relatives of critical care patients are
willing to engage in qualitative research. Recruitment is
challenging due to practical constraints, but we suggest
could be improved through meticulous documentation of
contact details and involvement of bereavement services in
research. By seeking the views of bereaved loved ones, we
can improve care for critically unwell patients at end of life.
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Abstract
Introduction: Complicated grief arises when an individual
experiences prolonged, intense grieving that affects physical
and mental health, and impacts on social and emotional
wellbeing. Between 5 and 10% experience complicated grief
after a death in the general population.1 However, families
of intensive care unit (ICU) decedents are at an increased
risk of experiencing complicated grief. It is important to try
and identify individuals who may be at risk of complicated
grief. However, factors associated with complicated grief in
ICU and bereavement needs assessment are not available
routinely.

Objective: We aimed to conduct a systematic review
identifying risk factors associated with complicated grief
among family members of ICU decedents.
Methods: MEDLINE, EMBASE, CINAHL, PsycINFO, the
Cochrane Library and Web of Science were searched to
identify relevant articles. Reference lists were also
screened. Studies were included which investigated risk
factors for complicated grief in adult family members of
patients admitted to adult ICUs. Observational studies and
randomised and non-randomised controlled trials were
included. Studies were limited to those published in English.
Studies were screened and quality appraised, using the
Newcastle-Ottawa Scale, in duplicate. Data was extracted
for both univariable and multivariable analysis at any time
point.
Results: Seven studies conducted across three continents
were eligible; all but one were observational study designs.
Most included multiple ICUs. Four studies were of high
quality. 61 different risk factors were investigated across
the studies, although most were only investigated by an
individual study. Factors associated with a decreased risk of
complicated grief included age of patient and relative, pa-
tient declining treatment, preparedness for death and in-
volvement in end-of-life decision-making. Factors
associated with increased risk included living alone, being
the partner of the deceased, dying while intubated, prob-
lematic communication with physician, and not having the
opportunity to say goodbye. Several other factors showed
an association in univariable analyses but either were not
investigated or showed no association in multivariable
analysis.
Conclusion: Death is common in ICU settings and be-
reaved family members are at risk of poor outcomes. Yet,
proactive screening and bereavement support are uncom-
mon. This systematic review has identified potentially
modifiable risk factors, some of which are specific to the ICU
setting, which may help identify family members at highest
risk of complicated grief. Our findings highlight the need to
develop and tailor bereavement screening and follow-up
services for family members bereaved in ICU settings.
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Abstract
Introduction: It is becoming increasingly evident that the
provision of good care at the end of life is a vital component
of Intensive Care Medicine.1 The Guidelines for provision
of intensive care services V2 (GPICSV2) has set out de-
finitive standards and recommendations for care at EOL.2,3

Objectives: In order to conform with the standards and
recommendations set out in GPICS V2, the multidisci-
plinary team at the Royal Alexandra Hospital (RAH) im-
plemented a QI programme adhering to Institute of
Healthcare Improvement`s Model for improvement.
Methods: The RAH has 7 Level 3 beds and admitted
approximately 350 patients each year. EOL prescribing
practices were analysed by identifying the proportion of
patients who were appropriately commenced on the End of
Life Care Bundle (EoLCB) on Carevue, the electronic
database.

Data was initially collected over a twelve month period
from February 2019, studying the 78 deaths on the unit.
Two exclusion criteria were applied, namely patients who
had died within one hour of arrival or had experienced a
sudden death. 41 patients satisfied the criteria. The process
was repeated seven months later between September 2020
and May 2021 following a period of staff education with
involvement from the palliative care team, yielding a total
data set of 49 patients following application of exclusion
criteria.

Concurrently, a staff survey was carried out and multiple
meetings were held with the Palliative Care team to guide
the QI journey.
Results: Analysing clinical documentation from February
2019 indicated that whilst the EoLCB was appropriately
commenced in 95% of cases, only 61% of cases involved
judicious implementation of the End of Life Prescribing

Bundle and discontinuation of non-anticipatory care
medications.
The staff survey in September 2020 had 33 respondents

from participation from all staff groups highlighted the need
for staff education on prescribing and use of syringe drivers,
need for peer support, bereavement support and death
debriefs.
Evaluating how prescribing practices had changed fol-

lowing the period of staff education between September
2020 and May 2021 indicated that 69% of patients were
appropriately commenced on the End of Life Prescribing
Bundle and 71% of patient had all other medications dis-
continued upon implementation of EoLCB.
Conclusion: The EOL QI project although a work in
progress has demonstrated a modest improvement in
prescribing practice at EOL in critically ill patients. A repeat
survey and evaluation of all key areas of EOL care is planned
in order to achieve the standards set out in GPICSV2.
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Abstract
Introduction: Whilst ICU patients have high rates of
mortality and morbidity hospital specialist palliative care
teams are often poorly integrated into Intensive Care Units.
We noted that ICU and specialist palliative care team
(SPCT) staff lack confidence in providing aspects of holistic
end of life (EOL) care in the ICU environment. We
therefore sought to establish the particular areas both ICU
and SPCT staff found most challenging and run a pro-
gramme of education and joint working to improve staff
confidence and skill in these areas.
Aims: To improve staff confidence in providing holistic
palliative care in ICU by identifying areas for development

and instigating a programme of joint working, shadowing
and formal teaching.
Methods: Online survey sent to all clinical staff working in
ICU and hospital specialist palliative care team at Arrowe
Park Hospital. Staff asked to self-rate confidence in providing
end of life care. 30 core skills identified from national
guidance.1 Shadowing sessions, formal teaching (focusing on
areas of weakness from initial survey) and increased SPCT
input on ITUwere then instigated and a follow up survey sent
to staff to evaluate the intervention’s impact.
Results: 34 staff responded to the initial survey (22 ICU and
12 SPCT) and 13 staff responded to the follow up (7 ICU and
6 SPCT). Responses were received from clinical staff in-
cluding medical, nursing and allied health professionals.

Improved confidence (defined as increased staff self
rating of extremely or very confident) was seen in every
one of the 30 domains surveyed (Figure 1).

The initial survey revealed significant differences be-
tween confidence in providing EoL care between ICU and
SPCT staff. SPCT were more comfortable with physical
symptoms, 83% being extremely or very confident in
managing pain in comparison to 37% of ICU staff. This
difference was more marked in spiritual care with 75% of
SPCT staff extremely or very confident in this vs 0% of ICU
staff. ICU staff were however more comfortable managing
withdrawal of life sustaining treatments (eg 36% of ICU staff
extremely or very confident in managing the withdrawal of
invasive ventilation compared to 0% of SPCT staff).

Figure 1. Percentage of staff (both teams) rating confidence “extremely confident” or “very confident” pre and post intervention.
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Following the interventions significant improvements
were seen in both teams. ICU staff improved in managing
spiritual care with 71% of ICU staff extremely or very
confident compared to 0% prior to this intervention.
Confidence in managing withdrawal of life sustaining
treatment also significantly increased with 72% of critical
care staff now extremely or very confident in managing
withdrawal of IPPV.
Conclusion: The clear differences seen in the confidence
of both teams in providing different aspects of care is a
strong indication for the importance of integration of SPCT
in the ICU environment. Significant improvement in staff
confidence managing all aspects of EOL care was demon-
strated with a simple programme of improved joint working
and teaching. Sharing knowledge and skills between teams
improved the skill set of staff working with palliative care
patients in ITU and is vital to ensuring the provision of
excellent end of life care in the future.
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Correct positioning of central venous
catheters in CRS + HIPEC patients
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Abstract
Introduction: Patients undergoing cytoreductive surgery
(CRS) and hyperthermic intraperitoneal chemotherapy
(HIPEC) require a central venous catheter (CVC) for their
peri operative and post operative management.1 Post op-
eratively these patients receive total parenteral nutrition
(TPN) which requires the CVC tip to be located between
the “lower third of the superior vena cava, at the atrio-caval
junction, or in the upper portion of the right atrium”.2

Objective: To complete the quality improvement cycle in
reviewing our local practice of CVC insertions in this
cohort, following implementation of an e-learning module
and introduction of Hampshire Hospital Foundation Trust
(HHFT) guidelines in 2019.
Methods: 58 patients underwent elective CRS and HIPEC
between 1/03/2021 and 31/05/2021 at Basingstoke and
North Hampshire Hospital compared to 59 patients over a
similar period in 2019.3 A retrospective review of the CVC
tip position on initial post-operative chest X-rays (CXR)
was compared to results from the first cycle of auditing in
2019. The tip of the CVC was considered in the correct
position as indicated by image 1 and if the tip was parallel to
the wall of the SVC.4,5

Results: 84% of CVC’s were assessed as having the correct
tip position on postoperative CXR which is an improve-
ment from 63% in 2019. The right subclavian vein for CVC
access remains the most common at 72% but this a re-
duction from 88% in 2019 (Figure 1). A total of 9 CVC tips
in the 2021 audit were incorrectly positioned; only 2 of
which were placed too distally. Interestingly none of the
CVC’s with a tip position that was too short were inserted
into a left sided vein.
Conclusions:Our CRS + HIPEC cohort have an intensive
post operative recovery and reducing the need for further
invasive post operative interventions such as changing
CVC’s are beneficial for these patients. Following educa-
tional interventions (e-learning), updates in local guidelines
and the increased awareness of the need for 20cm CVC’s

Figure 1.
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has resulted in better placement and reduced need for
repositioning of the CVC in the immediate post-operative
period. A future iteration of our quality improvement project
can investigate the mode of insertion of the central lines –
ultrasound guided is recommended for internal jugular access
and advised for other central access sites5 – which may
further improve practice and successful first pass insertions.
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Peri-operative medicine
Adam Garland1 and CM Oliver2

1Not Selected
2University College London Hospitals Associate professor, UCL
Division of Surgery and Interventional Science

Abstract
Introduction: Urgent general surgical admission for
complaints requiring emergency laparotomy is the com-
monest single organ cavity surgery undertaken in the
United Kingdom. The risk of death accompanying emer-
gency laparotomy is almost ten times greater than that
associated with elective major gastrointestinal surgery. In
the United Kingdom, over 30,000 emergency laparotomies
are performed every year, with 30-day mortality in excess
of 10%.1,2,3 The literature reported that improvements
were needed throughout Europe for the provision of post-
operative critical care for emergency laparotomy.4,5

Objective: The aim of this review is to establish whether
the implementation of a quality improvement care bundle
increases the incidence of direct post-operative critical care
admission for patients undergoing emergency laparotomy?
Methods: This systematic review was registered with the
PROSPERO database 193303. The literature search was

performed using Embase (a registered trademark of
Elsevier B. V), Medline (U.S library of Medicine) andWeb of
Science. A systematic review of the literature was per-
formed. Studies assessing patients undergoing emergency
laparotomy, care bundles and critical care admission were
included. Studies assessing patients undergoing emergency
laparotomy were included. The search was restricted to
publications relating to humans from 2010 onwards,
age >17 years at time of operation. The search was limited
to English language publications. The last complete database
search was 6 January 2020. Secondary searching included
hand searching of references and a review of relevant
citations.
Results: 22105 papers were identified using the primary
electronic database search. Following restrictions 78 were
retained. A further 43 underwent review of the abstract
and full text. Eight studies were deemed eligible for data
analysis. Six quality improvement initiatives using care
bundles or pathways of care were identified for analysis.
Studies that selected process measures as markers of
quality of care (consultant decision making, risk assessment,
early antibiotics and ICU admission) demonstrated that QI
bundles increased the uptake and utilisation of both indi-
vidual and collective process measures.
Conclusions: The organization of perioperative care for
emergency laparotomy patients has received a high degree
of scrutiny in recent years. Care bundles standardize care
for emergency laparotomy. Patient needs are not ho-
mogenous and what may benefit one may not benefit an-
other. A proportion of hospitals have successfully
implemented admission criteria to facilitate direct admis-
sion to critical care for all high risk emergency laparotomy.
Simple interventions that achieve cumulative marginal gains
for this emergency surgical population must be crafted to fit
the individual hospital’s need. Those QI initiatives that have
demonstrated the greatest success have had stakeholder
buy-in across the hospital community with ongoing edu-
cation and support for QI leads. This review has highlighted
the importance of such pathways in optimizing patient care
and critical care resource utilization.
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high anion gap metabolic acidosis
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Abstract
Introduction: Methanol is a highly toxic substance and
even a relatively small amount of accidental ingestion can
lead to fatal outcomes or permanent neurological damage
including blindness.
Objectives: Following ingestion, methanol is metabolized
in the liver to a toxic compound, formic acid primarily by
the enzymes alcohol dehydrogenase and aldehyde dehy-
drogenase. Profound metabolic acidosis with a high anion
gap ensues and can cross the blood-brain barrier causing
central nervous system toxicity. In developing countries like
Bangladesh where the toxicology screen of methanol is not
available, high clinical suspicion is crucial and diagnosis
should be made from history and suggestive blood gas
analysis. The main treatment modality is using fomepizole
and/or intravenous alcohol to prevent the formation of
toxic metabolites. If severe poisoning is suspected, early
initiation of haemodialysis can lead to favourable outcomes
by removing both parent alcohol and metabolites.
Methods: We are reporting four cases of young male
patients who presented to a tertiary care hospital in
Bangladesh with high anion gap metabolic acidosis following
accidental ingestion of methanol. Other than the history of
alcohol ingestion, no definitive history was available. As the
toxicology screen was not readily available, the provisional
diagnosis was reached by the process of elimination from
presenting symptoms and signs and bedside arterial blood
gas analysis. All four patients were admitted to the critical
care unit and as the definite antidotes, fomepizole and
intravenous alcohol are unavailable in Bangladesh, hae-
modialysis was started immediately via temporary femoral
catheters.
Results: All four patients presented with gastrointestinal
symptoms for 12-24 hours followed by dyspnoea and al-
tered conscious level for a few hours. Blood gas analysis
revealed high anion gap metabolic acidosis. Bilateral puta-
minal necrosis was found in brain imaging in two patients.
Immediate haemodialysis was initiated along with sup-
portive care in the critical care unit. Three patients re-
covered without any neurological and visual sequelae and
one patient who presented with pH 6.5 expired despite
dialysis.
Conclusion: In a resource constraint setting, simple
bedside arterial blood gas analysis can aid in the diagnosis of
severe methanol poisoning in suspected patients. In the
absence of definitive antidotes for methanol toxicity, early
recognition and initiation of heamodialysis can be life-saving.
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Abstract
Introduction: Patients discharged from the Royal Derby
Hospital Emergency Department are experiencing adverse
outcomes because abnormal blood results are not being
recognised. There was a recent serious incident in which a
gentleman was discharged without it being recognised that
his troponin was >3,000. After presenting to the Emergency
Department blood tests including a troponin were sent.
These initial blood tests were haemolysed, so a repeat set
were sent. The treating clinician subsequently discussed the
case with a senior decision maker. It was felt that a troponin
was not clinically indicated. The patient was therefore dis-
charged by the treating clinician without chasing the repeat
troponin. The patient subsequently re-presented with car-
diogenic pulmonary oedema secondary to a missed myo-
cardial infarction. Retrospectively, the previous troponin was
noted to be >3,000. Sadly, the patient subsequently died.
Objectives: The project was conducted in an Adult
Emergency Department to improve the recognition of
abnormal pathology results. The aim was that within three
months, all patients would have 100% of their blood results
acknowledged prior to discharge.
Methods: We used methods such as process mapping,
surveying clinician attitudes and driver diagrams to un-
derstand the scope of the problem. Using the Model for
Improvement and Plan-Do-Study-Act cycles, we intro-
duced a rule that would make it mandatory to acknowledge
blood results in patients discharged from the Emergency
Department. We also trialled stickers on patient notes and
discharge checklists designed to prompt clinicians to do so.
Results: The percentage of blood results acknowledged in-
creased from zero to a peak of 38%. Although this is a significant
increase, it is far short of the 100% target we set. The results
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suggest that each time a change ideawas introduced, therewas a
transient improvement in the percentage of blood results ac-
knowledged but this was not sustained over the long-term.
Conclusions: Although the project achieved a significant
improvement in the percentage of blood results acknowl-
edged, this was far short of our 100% target. In retrospect,
perhaps we should have set a more modest target, but in
terms of acknowledging blood results in patients discharged
from the Emergency Department, we firmly believe that this
should be done for 100% of patients 100% of the time. We
experienced problems in getting our message across, as well
as barriers within the Trust, the department and even within
the team. We believe that IT solutions, such as pop up alerts
and making it impossible to discharge patients electronically,
are the only way to ensure clinicians acknowledge blood
results in a sustainable way and would advocate continuation
of the project using this as a future approach.
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Abstract
Introduction: Transition to the critical care environment
for new and redeployed nurses is challenging due to the
complex knowledge, skills and technical abilities that un-
derpin safe and effective practice.1

Aim/Objectives: The aim was to develop a visual learning
tool to display complex information in a manner that could
be quickly consumed and easily understood. This aids com-
prehension, enhances quality of learning and retention of the
material. The infographic (‘Cheat Sheet’) was seen as a unique

way to present this multi-modal information. We aimed to
engage staff and encourage further information seeking.
Bradshaw and Porter (2017)2 state that 65%of people are visual
learners - conveying complex information in an easy to un-
derstand manner is fundamental to the Cheat Sheet’s success.

Our critical care unit has encountered significant staff
turnover in the past 12 months, as well as increased patient
numbers and acuity of illness secondary to COVID-19. Lack
of a designated clinical nurse educator is an added constraint
and adds pressure to experienced critical care nurses to
provide education and support to new and redeployed staff.
Methods: We conducted an informal survey of new and
redeployed staff, asking which areas of critical care they
perceived to be most daunting. We used the PDSA cycle to
produce multiple iterations of the resulting infographic.
After discussion with colleagues, we produced the final
version, focusing on cardiac, respiratory and neuro prin-
ciples. This incorporates essential aspects of the CC3N
Step 1 and 2 Competencies.3

Results: Extensive qualitative feedback has been universally
positive and we have had significant interest from other
Critical Care Units throughout the country hoping to em-
ulate our success. Staff reported that patients are receiving
treatment quicker due to the presence of the ‘cheat sheet’.
Electrolyte replacement in initiated promptly and early stages
of delirium are picked up and treated appropriately.
Conclusion: The infographic ‘cheat sheet’ first and fore-
most enhances patient safety. To ensure equity of care
delivery, it makes sense to strive for a critical care workforce
that is trained to common standards, assuring quality of
workforce across geographical boundaries. This leads to an
enhanced patient journey and can reduce length of stay.
Nurses utilising the ‘cheat sheet’ learn about skills and
knowledge needed to deliver safe high quality bedside care to
the critically ill patient. Being able to involve and work closely
with the multidisciplinary team to best meet the patient’s
needs is essential to providing person centred care.

The infographic cheat sheet has been added to our Or-
ganisations teaching app which all hospital staff can access. It
has been uploaded on to the British Association of Critical
CareNurses website so it can be utilised throughout the UK.
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Abstract
Introduction: Intravenous fluids (IVF) are a ubiquitous
treatment in hospitalised patients. For some conditions,
such as hypovolaemic shock, fluids are lifesaving. However,
overuse of fluids and fluid overload has been shown to
independently predict mortality in the critically ill.

The culture of giving acutely unwell patients fluids stems
from a study suggesting that achieving supra-normal physi-
ological parameters with aggressive fluid resuscitation in
critically ill patients would optimise tissue perfusion.1 The

benefit of aggressive resuscitation has not been shown for
critically ill patients - but the culture still permeates.
Furthermore, the choice of intravenous fluid is

important – the SMART2 and SALT-ED3 trials showed that
fluid resuscitation with a balance crystalloid (Hartmann’s)
over 0.9% NaCl caused a lower incidence of acute kidney
injury and patients requiring renal replacement therapy.
When considering daily electrolyte and glucose re-

quirements, it is clear that balanced crystalloids or normal
saline offer substantially higher amounts of sodium and
chloride, not enough potassium and no glucose. Therefore,
4% dextrose/0.18% saline (dex/saline) + KCL is a preferred
maintenance IVF – when two 1L bags are given all of the
above electrolyte requirements can be met.
Objectives:

· Evaluate current intravenous fluid practice
· Improve knowledge amongst healthcare professionals
· Improve intravenous fluid practice

Methods: We evaluated intravenous fluids prescribed to
inpatients on our Acute Admissions Unit (AAU). Data was
collected from our electronic health record and prescribing
system, over an 8-week period.

Figure 1. Resuscitation fluids pre and post-interventions

Figure 2: Maintenance fluids pre and post-interventions
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After four weeks a teaching session was delivered sur-
rounding IVF’s. It was also highlighted that the AAU did not
have dex/saline + potassium as a stock fluid and hence it was
never available to prescribe – following discussion with
pharmacy this was added to the stock. At 6 weeks healthcare
professionals were given pocket sized IVF guide badges and
the IVF storeroom was rearranged to help nursing staff
distinguish between resuscitation and maintenance fluids.
Results: We saw a in the amount of 0.9% NaCl used for
both fluid resuscitation and maintenance, and an increase in
use of Plasma-lyte for fluid resuscitation. The use of dex/
saline + KCL for maintenance fluids was also increased
which was unsurprising as there was no stock of this fluid
on the ward prior to interventions.
Overall, there was a sizeable reduction in the amount of IVF

administered to patients over the four week period (despite
there being very similar number of patients in both groups).
Conclusion: On the back of large trials, using balanced
crystalloids instead of 0.9% NaCl appears to be a preferred
approach for fluid resuscitation in critically ill patients.
Furthermore, physiology and knowledge of daily electro-
lytes requirements would suggest that using dex/saline +
KCL is a preferred maintenance IVF. In this QIP we show
how several small interventions within a unit can signifi-
cantly improve IVF stewardship for a sustained period.
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non-technical skills in an Intensive
Care Unit
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Abstract
Introduction: The management of emergency scenarios
requires prompt action, leadership and effective teamwork
with clear and concise communication. Decision making in
emergency scenarios can be hampered by environmental and
organisational factors and cognitive overload.1 Emergency
scenario communication has been further challenged by the
physical and mental strain of the COVID-19 pandemic.2

Cognitive aids have been shown to improve clinician per-
formanc3 and improve non-technical skills4. Reducing the
mental workload of recalling an emergency algorithm se-
quence may ensure that all critical steps are followed, enabling
more focus on team function.4 We proposed that a folder of
emergency algorithms, readily available in our Intensive Care
Unit (ICU), may enhance the running of emergency scenarios.

Figure 3. Total IVF used pre and post-interventions

Abstracts 125



Objectives: We aimed to introduce an ICU algorithm
folder for use in emergency scenarios, design and deliver an
education programme and measure the effectiveness of this
teaching in improving staff awareness of decision-making
aids and adherence to emergency algorithms.
Methods: We designed and developed a 12-tabbed
emergency algorithm folder including national and local
algorithms, divided into clear categories for ease of use and
located in an easily accessible central ICU location. We
conducted ‘tea trolley teaching’5 to educate staff with the
location and folder content and collect feedback regarding
content and method of use.We designed a questionnaire to
assess the perceived impact of the algorithm folder for
emergency scenarios and evaluate confidence in locating
and using the algorithms following teaching, including close-
ended questions (Yes/No), Likert 5-point Scale (Always-
Never) questions and free text.
Results: Thirty-seven multidisciplinary (MDT) ICU team
members received teaching (8 doctors, 17 nurses, 1 ACCP,
2 physiotherapists, 9 others). Questionnaire response rate
37/37 (100%). Results are described in Table 1. Confidence
in locating the emergency algorithm folder on the ICU
improved from 32% to 96% following teaching and 100% of
staff would recommend the initiative to other units.
Conclusion: Our findings demonstrate that an ICU
emergency algorithm folder could improve recall, perfor-
mance and adherence to algorithms in emergency scenarios
and could improve patient safety. Tea trolley teaching was
shown to be an effective method of educating the wider
multidisciplinary team and raised awareness of the use of
emergency algorithms. We now plan to trial the emergency
algorithm folder in MDT simulation scenario training and
are investigating digital options for the folder.
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Abstract
Introduction: Pulmonary Alveolar Proteinosis (PAP) is a
rare respiratory disease that is characterised by the build-
up of alveolar surfactant. There are three types of PAP:
hereditary, secondary and auto-immune.1 A whole lung
lavage (WLL) is the recognised treatment for PAP and
involves washing out the lung with saline and secretion
mobilisation before drainage.
High Frequency Chest Wall Oscillation (HFCWO) uses

positive and negative pressure changes to create shearing
forces that encourage the movement of secretions from
peripheral to the larger airways.2 Air pulses are transmitted
into a garment at a high frequency increasing oscillatory
chest wall compressions. There is a lack of evidence to
guide Physiotherapist treatments and Multidisciplinary
Team (MDT) management with secretion clearance of the
patient using HFCWO.
Objective: This case study highlights therapeutic treat-
ment for PAP using HFCWO during WLL at a Cardio-
thoracic centre.
Method: WLL was previously performed by Physiother-
apists performing manual techniques to the chest wall. A
team of Physiotherapists were required due to the duration
of the procedure (up to 7 hours). For this case study
HFCWO was used as an alternative to manual techniques.
The patient in this case study was a 37 year old male with

PAP who underwent aWLL using the Vest Airway Clearance
System (Hill Rom, Chicago, USA) due to disease exacerbation.
The patient was sedated and intubated in a supine po-

sition with a double lumen endo-tracheal tube (ETT) to
facilitate the lavage of one lung whilst the contralateral lung
was ventilated. The Vest machine was set to a frequency of
20Hz and the duration was guided by the MDT and ranged

Table 1. ■■■.

I have used an emergency algorithm previously 50%
I have had difficulty recalling all parts of an algorithm 86%
I believe that an accessible emergency algorithm folder would be useful 98%
I believe that the folder will improve adherence to emergency algorithms 100%
I believe that the folder will improve patient safety 100%
I believe that the folder will improve performance in an emergency 96%
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from 5 to 10minute cycles. These cycles continued until the
lung was completely lavaged, a total of 13 times. The patient
was then ventilated at FiO2 1 for 30 minutes to assist the
lavaged lung re-inflate and an arterial blood gas was taken
before repeating the process with the other lung.
Results: This case study demonstrated benefits of the use
of HFCWO to assist with secretion clearance in WLL
including:

· Nomovement of the ETT on bronchoscopy whilst using
HFCWO

· Less labour intensive and physically demanding for
Physiotherapist

Utilising the Vest ensured all areas of the patient’s lungs
received HFCWO, something not achieved with manual
techniques
The day after the procedure the patient reported no pain

or discomfort and was mobilising, eating and drinking as
normal. The procedure was safe and there were no adverse
reactions post-procedure.
Conclusion: The patient will have a further four to six
WLLs in consecutive months to avoid repeated exacer-
bations. This case study demonstrates that the use of
HFCWO during WLL to treat an exacerbation of PAP is
safe and has no adverse effects.
Further data needs to be collected to investigate the

effectiveness of Physiotherapy using HFCWO during WLL
on disease exacerbation, infection rates and secretion
clearance effectiveness.
Also, to investigate if changing frequency of oscillations

and adding postural drainage will improve patient outcome
by improving airway clearance and decrease the frequency
of WLLs.
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Abstract
Introduction: Healthcare-associated infections, particularly
central venous catheter related bloodstream infections
(CRBSI), are a major cause of morbidity and mortality.1 Di-
agnosis of CRBSI requires a positive blood culture from a
peripheral vein and clear evidence that the catheter is the
source, with either positive paired blood cultures or a positive
tip culture and no other apparent source of infection.1

The practise of routinely replacing central venous catheters
(CVC) to reduce the risk of CRBSI is controversial. Rando-
mised controlled trials conclude limited benefit of scheduled
replacement as well as recognising the increased risk of
mechanical complications secondary to repeated invasive
procedures.2,3 Therefore, national and international guidelines
advise against routine replacement, instead advocating for
replacement when clinically indicated in general populations4

as well as haematology and oncology populations.5

Objectives & Methods: We audited the routine man-
agement of 843 CVCs in a tertiary intensive care unit
specialising in haematology and oncology patients, between
the dates February 2019 to December 2020. The main
objective was to determine if current practice regarding
replacement of CVCs was in keeping with the gold standard
established from the existing evidence base. Each CVC
documented during this period was retrospectively audited
to identify insertion technique, site, dwell time, reason for
removal and/or replacement.
Results: Our findings show that CVCs on this unit are
being replaced after an average dwell time of 6.40 days on a
presumed basis that this reduces the risk of infection.
Objective evidence to support this practice in our local
population is indeterminable as currently no paired pe-
ripheral and catheter cultures or catheter tip cultures are
routinely taken when CRBSI is suspected. In addition, CVCs
were replaced in 45.2% of patients who were febrile but did
not meet diagnostic criteria for CRBSI. Furthermore,
planning for long term access is poor with 43 patients having
three or more central venous catheters in their inpatient
intensive care admission without consideration of a long
term peripherally inserted central catheter (PICC).
Conclusion: From our local data and existing evidence
base, recommendations for change are as follows:

1. If CRBSI is suspected, paired peripheral and line blood
cultures should be sent to allow for confirmation of
diagnosis of suspected CRBSI

2. Improve education regarding central venous catheter
insertion, site assessment and management of sus-
pected CRBSI

3. Improve the early identification of patients who may
need long term central access and could be appropriate
candidates for PICC lines rather than pursuing a course
of repeated CVC replacement

To increase the impact of these data-driven and evidence-
based changes, these recommendations have been im-
plemented through locally published guidelines (Addendum 1).
Further endorsement of these recommendations will be es-
tablished through educational workshops for junior doctors
with a focus on optimising insertion conditions and technique,
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encouraging routine assessment of CVC sites as well as es-
tablishing a routine for diagnosing and managing suspected
CRBSI. Re-audit is planned in six months to one year after the
implementation of changes.
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Abstract
Introduction: During the COVI-19 pandemic, the NHS
was placed under increased pressure, with the demand for
critical care beds and experienced personnel to staff them,
being particularly intense.

Early evidence suggested that level 2 respiratory patients
receiving high-flow nasal oxygen and/ or continuous pos-
itive airway pressure (CPAP) could be safely cared for
outside critical care unit (Calligro et al., 2020; Nightingale
et al., 2020).

· During the second wave, regional modelling suggested
an acute and immediate increase in demand for respi-
ratory critical care beds.

· the existing critical care unit did not have the bed or staff
capacity to manage the expected surge in demand.

· An Enhanced Respiratory Care Area was created
· Patient and staff feedback was sought for review

Objectives: To reduce the demand for critical care beds
and workforce pressure by provision of a level 2 enhanced
respiratory care area.
Methods:

· An 8-bedded unit was created next to the critical care
Unit

· 1:4 care model
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· Staffed by the Acute care team who normally provide
the Trust Critical care outreach service. The team are a
diverse group of practitioners consisting of individuals
from different professional backgrounds including
physiotherapists, paramedics and a variety of nursing
specialities; many team members did not have a critical
care background. The team consists of Advanced
Clinical Practitioners (ACPs), prescribing practitioners,
practitioners, including our vascular access practitioner
and expert IV access health care assistants.

· The unit was supported by a full-time F3 (redeployed
from other areas) and a physiotherapist.

· This meant we had a vast array of experienced and
knowledgeable practitioners with a large breadth of skills,
many of which overlapped into each other’s roles.

Workforce Innovation: To fully utilize the breadth of
skills from the teams and achieve the best patient outcomes,
an integrative and inclusive approach to the workforce was
adopted where staff performed to their capabilities rather
than within the typical professional roles with the needs of
the patient always remaining central.

For example: ACT members would clerk patients and
prescribe, or perform chest physio if able, junior doctors and
physiostherapists would assist with bedside care when able.

Working together in this way meant the team was more
responsive to patient needs and could flex to meet surges in
demand whilst learning from each other and working
collaboratively.

· Overall
· 247 Critical Care bed days saved
· Median LOS 3.68 days
· Patient Feedback
· 100% confidence & trust in the care they received
· Felt they received a high standard of care from efficient,

skilled & confident staff
· Staff Feedback
· Praise for the staffing model improving outcomes
· Patient cohort and care helping to encourage patients

Conclusion: Modern healthcare delivery is increasingly
dependent on a complex and team-based approach to care
provision (Dinh et al., 2019). Professional roles must be
flexible and responsive to a changing environment with
membersbeing able tyo cross traditional professional
boundaries (Academy of Medical Royal Colleges, 2020;
Schmutz, Meier & Manser, 2019). Whilst the global pan-
demic that created our axis of convergence is hopefully
never to be repeated, the underpinning principles of
working towards a common goal can be replicated.

Enhanced care areas adopting our workforce model
could bridge the gap between ward-based care and critical
care provision whilst delivering positive patient outcomes
and staff satisfaction.
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Abstract
Introduction: It is widely known that sleep disruptions
and poor sleep are common in intensive care unit (ICU)
patients. Rest is important for physiological and psycho-
logical recovery, and poor sleep may contribute to pro-
longed hospital stay and delirium. Multiple studies have
been carried out to assess the efficacy of sleep-promoting
interventions in ICU with limited and non-sustained benefit.
Objective: To identify factors contributing to poor sleep
quality and to improve patient-assessed sleep quality in ICU
using modified Richards-Campbell Sleep Questionnaire
(RCSQ).
Methods: The project was carried out in adult intensive
care unit, Queen Alexandra Hospital, Portsmouth. Non-
ventilated patients who were able to understand and
complete RCSQ were included in the project. The ques-
tionnaire was completed by the patients aided by a small
group of interviewers. Two cycles have been performed.
Sleep quality was assessed using 100 mm visual analogue
scale RCSQ with scores closer to 100 indicating better
sleep. Patients were also asked open ended questions on
factors affecting their sleep and interventions offered by
staff.
For feasibility purposes, staff time required to complete

each questionnaire was also estimated retrospectively.
Results: The average staff time taken to help patients
complete the questionnaire was 5-10 minutes, most of this
was involved in helping to understand the visual analogue
scale and free text questions.
Overall, the median scores for patient rated sleep depth

was 36, sleep latency 49, sleep awakenings 50, ease of
return to sleep 51.5, sleep quality 45 and noise 69.
There were no significant differences between two cy-

cles as shown in Figure 2.
Ten patients were offered eye mask and ear plugs, which

increased marginally between cycle 1 to cycle 2 from 24%
to 29%. Only 1 patient felt that eye mask and ear plugs
helped improve their sleep, however 9/11 (82%) of those
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not offered simple interventions would have considered
using these.
Conclusion: The current patient rated sleep quality on
our intensive care is similar to published reports using
RCSQ. However, given this low baseline, there are areas
for improvement. The overall noise rating of ICU was
better than expected, although 43% still stated it as a factor.
The initial cycles have tested feasibility and allowed fi-

netuning of our methodology. The eventual aim will be for
bedside nurse to perform the questionnaire daily.
The project has allowed identification of factors patients

believe are affecting their sleep. We plan on doing further
cycles to tackle this multifactorial and complex problem.
The efficacy of interventions offered will be tested se-
quentially in cycles to regularly review which changes are
beneficial.
Complex and multifactorial issues like this often require

ongoing co-ordinated quality improvement programme to
find and test solutions, and we have found anecdotally that
simply by starting a quality improvement project, awareness
of issues increases.
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Abstract
Introduction: “One team, multiple sites” is a principle
supporting our Academic Health Sciences Centre (AHSC)
partnership vision for academic and clinical excellence.
COVID-19 has highlighted the need for co-ordinated cross-
organisational working within ICU. There is currently no

Figure 1. Questionnaire with RCSQ used for this project.

Table 1. Patient numbers and types.

First cycle Second cycle

Timing June 2021 July 2021
No Patients 17 21
Patient type elective

patients
elective and emergency
patients
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Figure 2. Box and whisker plots comparing RSCQ scores between cycles.

Table 2. Factors patients state affect sleep.

Factors patients reporting that have affected sleep in ICU Percentage of patients reporting issue as affecting sleep

Noise 43%
Pain and discomfort 27%
Other environmental 27%
Healthcare interventions 11%
Uncertain 29%
Lighting 8%

Figure 3. Self-reported factors affecting sleep quality.

Figure 4. Intended interventions (yellow boxes) to tackle factors affecting sleep quality.
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nationally agreed competency framework for ICU Phys-
iotherapists. Having a streamlined set of competencies
across the AHSC would be beneficial for safety, quality of
care, training efficiency, workforce development, work-
force mobility and further embed collaborative cross-site
relationships.
Objective: To develop streamlined competencies for ICU
Physiotherapists working within an AHSC.
Methods: Physiotherapy ICU leads from each site in the
AHSC were identified via stakeholder mapping. This work
stream was facilitated by a dedicated project lead, using a
Plan-Do-Study-Act (PDSA) cycle.
Organisational and national competencies1-3 relevant to

ICU Physiotherapists were collated. Benchmarking and
mapping were completed to identify commonalities and
deficits.
Initial meetings were conducted weekly via virtual

forums to ensure benchmarking and mapping proce-
dures were validated by all members. Two face-to-face
meetings were employed to discuss the ideal compe-
tency set based on expert clinical opinion alongside the
results from benchmarking and mapping. A whiteboard
collaboration platform provided by Miro4 enabled all
members to contribute whilst negotiations were facil-
itated by the project lead. Consensus on decisions
pertaining to the streamlined document required all
members to be in agreement. The method for achieving
this centred on open discussion and regular
communication.
Results: The work stream utilised eighteen organisational
competency documents and three national documents.1-3

The final competency set was formulated using common
themes which allowed for incorporation of specific com-
petencies from each site. Agreement on each theme and
specific competencies were easily reached due to the ex-
tent of commonality between existing organisational
documents.
Rather than using bands to denote progression through

competencies the work stream agreed on use of the terms
Foundation, Specialist, Advanced and Expert, aligning the
document with the Intensive Care Society AHP profes-
sional development framework.1 These levels are loosely
aligned to the expectations for staff in bands 5-8, though
allows staff to develop skills through the levels with no
ceiling effect based on paygrade.
The group comprehensively devised the foundation level

set of competencies and approved a sign-off procedure
using elements from organisational documents, including
self-reported confidence measures and senior supervised
assessment of competence.
Conclusion:Using quality improvement methodology, the
work stream was able to rapidly produce a comprehensive
streamlined competency set for foundation level Physio-
therapists in ICU across the AHSC. Next steps include
gaining workforce feedback as part of a further PDSA cycle
to refine the document prior to implementation. Contin-
ued collaboration by the work-stream will enable additional
competency levels to be built from the foundation set.
Education and training aligned to the document is essential
for its success. Development of this will extend and rein-
force the cross-organisational working and collaboration

which is now embedded within the teams. The method-
ology to date demonstrates a proof of concept which can be
utilised with other AHP groups in ICU, other settings or
wider regional areas.
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Abstract
Introduction & objectives: Interventions to counteract
thirst are recommended by experts in intensive care
medicine.1 Despite the well documented symptom bur-
den,2 best practice guidelines for thirst treatment are ab-
sent in many UK hospitals. This service improvement
initiative aimed to agree and pilot the safety, feasibility and
efficacy of a topical treatment bundle for thirst with patient
and multi-disciplinary (MDT) input.
Methods: A mixed methods implementation programme
was completed to develop a proposed thirst assessment
and intervention guideline for local use. Work streams
included:

1. Patient and staff feedback: A. Patient and staff thirst
forum – completion of a SWOT analysis of current
thirst practice B. MDT steering group feedback and
agreement on intervention proposed from existing
evidence base C. ICU survivor feedback on proposed
intervention, D. Staff survey on current attitudes and
practice

2. Evidence review of current best evidence for treat-
ments via systematic review following PRISMA guide-
lines (PROSPERO: CRD42020193074)3

3. Local implementation and pilot: A. Local awareness
raising including training sessions, thirst intervention
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leaflets, posters and email communication B. Provision
of equipment required for the intervention including
ice, spray bottles, menthol balms C. Piloting in an 11
bedded high dependency care, with data collected on
reported thirst among all patients by their attending
nurse. The thirst intervention was used by nursing staff
for those who were assessed as thirsty and then
symptoms were reassessed D. Process, outcome and
balancing measures were agreed as indicators of safety,
feasibility and effectiveness

Results: The resulting intervention included three ele-
ments: ice cold swabs, ice cold water sprays and menthol lip
balm.4 ICU survivor feedback indicated that the bundle was
acceptable. The MDT steering group agreed a range of
measures to assess thirst based on the literature and clinical
feasibility, including markers based on clinician judgement
and patient-reported scales.

During the pilot phase, 111 thirst assessments were
completed with 20 patients. Median length of stay was
16 days (range 1-39). 33 assessments were lost to attrition
due to incomplete reporting. Of the remaining sample,
51% (n=39) of assessments identified significant thirst. The
thirst intervention was used for those who were assessed
as thirsty. All assessment methods showed positive trends
for the reduction in thirst symptoms. No safety concerns
were raised during the period of usage. Oral hygiene
practices were not affected following introduction of the
bundle.
Conclusion: By combining patient feedback, local MDT
knowledge and best available evidence we have agreed a
thirst intervention locally for usage across the MDT and
completed a pilot phase. Clinical application of the
treatment has shown positive trends in reducing the
burden of thirst symptoms for critically ill patients, no
safety concerns were identified. High rates of incomplete
recording during the pilot period shows requirement for
further consideration of ease of assessment and scope for
further training to embed thirst assessment/intervention
into routine practice.
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Abstract
Introduction & objectives: Interventions to alleviate
thirst in critically ill patients is recommended interna-
tionally.1,2 Previous work at our Trust has established a
perception from current and former patients that response
to thirst in critical care (CC) can be inconsistent and in-
effective. This survey seeks to establish staff attitudes to-
wards thirst in critically ill patients and determine the
interventions being used manage thirst symptoms in a large,
CC department. The responses would be used to inform
service improvement related to thirst in CC.
Methods: A mixed methods survey containing eight
questions was circulated to the CC MDT. Questions were
selected and piloted by an MDT steering group. The aims
were to explore current practices, perceived effectiveness
and staff confidence in managing thirst. Internal email and
virtual communication boards were used to advertise the
survey aiming for a response rate of n> 50-75. The risk of
non-sampling errors is acknowledged as a sampling bias risk.
Results: The survey yielded 69 responses of with a mix of
critical care professionals represented (ICU Nurses n= 44,
AHPs n=16, ICU Doctors n= 9). Median perception of
effectiveness of current thirst management was 5/10 (range
1-9). The median confidence level in treating thirst was 5/10
(range 2-9). 25% (n=17) of ICU staff reported they assess
thirst regardless of intake status, 29% (n=20) only ask about
thirst for patients having oral intake, 9% (n=9) only if the
patient is nil by mouth (NBM). Fourteen distinct inter-
ventions to alleviate thirst were reported; most frequently
used for NBM patients were oral swabs (96%, n=66), saliva
gel/spray (68%, n=47) and lip balm (63% n=62%). For pa-
tients on oral fluids, additional oral fluids (77%, n=53), ice
cubes (53% n=29) and lip balm (41% n=28) were most
frequently used. 99% of professionals stated they would act
if a patient was thirsty. Proposed improvements to thirst
management include routine access to ice, alternative
options to oral swabs, clearer distinction of oral hygiene
measures from thirst interventions and expertise balancing
safety/risks and patient comfort when treating thirst.
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Conclusion: This survey highlights potential for im-
provements in ICU staff confidence and perceived effec-
tiveness of thirst management. Staff reported intention to
alleviate thirst when identified. The considerable breadth of
thirst interventions reported in this survey, indicates high
staff willingness to treat thirst, but considerable variations in
current practice. Implementation of a systematic, evidence
based approach to thirst management could benefit patients
and staff to by promoting consistent, safe and effective thirst
management in critically ill adults.
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Abstract
Introduction: Admitting acutely unwell patients to the
intensive care unit (ICU) can represent a busy and chal-
lenging time, particularly out of hours or in the context of
surge into areas not usually utilised for delivery of intensive
care. It is usual for the team to perform a number of
procedures at the point of admission in order to stabilise
the patient.
Objectives: During the Covid-19 surge it was noted that
efficiency and potentially patient safety were being com-
promised by the time taken to locate essential equipment
required to carry out the frequent and specialist proce-
dures that are often performed at admission. This quality
improvement project set out to address this short fall by
introducing mobile workstations that were fully stocked

with the required equipment and provided a working
surface. Four different stations were introduced a general
station (Intravenous, central, and arterial access, blood
cultures, nasogastric tube insertion, urinary catheter in-
sertion) and 3 specialist procedure stations an intercostal
chest drain station, airway station and a percutaneous
tracheostomy/lumbar puncture station. A spare general
station was kept stocked in a storeroom so that after use
stations could be replaced immediately. Laminated contents
lists with photographs of drawer layouts were attached to
allow restocking. General stations were sealed before being
positioned in designated positions, marked on the floor, in
each of the different clinical areas. The stations were de-
signed to be easily cleaned to conform to infection control
protocols.
Methods: Medical staff performed an electronic ques-
tionnaire before and after the introduction of the equip-
ment stations.
Results: The 12 responders reported performing, on
average 4 procedure per admission. Pre-intervention the
average reported time taken to find equipment need was
reported to be 22.5 minutes, with a further average 18.5
minutes taken by a second member of staff, usually bedside
nursing staff. Post intervention these reported times fell to
7.5 minutes and 7 minute respectively, at time saving of 40.7
minutes (65%). In 2018/2019 our unit admitted 788 pa-
tients, therefore over a year we could potential save up to
535 hours, with the financial implications being obvious.
The post intervention questionnaire contained a significant
number of positive comments regarding the stations from
staff.
Conclusion: This simple intervention is clearly able to
improve patient safety, reduce frustration amongst staff as
well as save time and money. The mobile nature of the
stations allowed them to be used in other areas when
required such as theatre, recovery and the emergency
department, a feature which has been particularly beneficial
during the Covid-19 surge. Other units may want to
consider this set up as a way of improving safety and
efficiency.
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Abstract
Introduction: Creative non-pharmacological approaches
to chronic pain management including music, green exer-
cise and virtual reality interventions are proving beneficial
to patients. Music, delivered by a music therapist or in other
forms without the presence of a therapist, becoming known
as music medicine, has established advantageous effects on
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chronic pain management including reduced self-reported
pain, emotional distress and medication requirements.

Challenges can exist in engaging patients in music pro-
grammes, with variable recruitment and attrition rates
reported in the literature. Facilitators and barriers to the
integration of music into chronic pain management path-
ways must be characterised in order to plan how to op-
timally deliver such adjuncts to patient therapy.
Objectives: To identify patient perceived facilitators and
barriers to using music medicine as part of a chronic pain
management strategy.
Methods: A sample of 102 patients who attended a
chronic pain clinic were included. Participants completed a
questionnaire in which they provided basic demographic
information and Likert scale responses to statements ex-
amining attitudes towards music medicine.
Results: The majority of respondents (63%) were female.
The most common age group among all respondents (47%)
was 30-50 years. Participants agreed that music improves
their mood and that music has health benefits (97% and
88%, respectively). 87% of respondents agreed that they
engage with music regularly, either by listening or per-
forming and 85% agreed that they engage with music for
more than 15 minutes each time.

If provided with a plan to use music in their pain man-
agement, 68% of respondents agreed or strongly agreed
that they would like to participate, 20% were neutral. 58%
of respondents agreed or strongly agreed that they would
like their general practitioner or pain specialist to discuss
the use of music in pain management, 32% were neutral
and <10% disagreed or strongly disagreed with this
statement.

In terms of barriers, 37% of respondents agreed or
strongly agreed that if provided with a plan to use music in
management of their pain, they would like to participate,
however they do not have time to commit.

68% of respondents agreed or strongly agreed that they
prefer choosing their own music to listen to.
Conclusion: Patients with chronic pain are open to
using music as part of their pain management and are
aware of its potential benefits. Respondents regularly
engage with music for significant periods at a time.
However, time was identified as a barrier to partici-
pation when respondents considered committing to a
plan to use music in their pain management. Our results
highlight the potential to integrate music with a view to
improving pain management in the day-to-day activities
of patients with chronic pain.

P159

Providing a pre-hospital radiography
service – a novel innovation to improve
patient care

Quality and innovation
Sophie Robinson1, Matthew Bowker2 and Jazlina Sutanto1

1Northumbria Healthcare NHS Foundation Trust
2Northumbria Healthcare NHS foundation trust

Abstract
Introduction: Avoidable conveyance (AC) is when a
patient has to be conveyed to a hospital emergency de-
partment unnecessarily. Reducing AC remains a key aim for
many organisations including NHS England.1 With this
considered, we created a pre-hospital radiography as-
sessment service (termed X-ray Response Team (XRT)).
The XRT is a novel, innovative, service that deploys ra-
diographic imaging into the community. The XRT is formed
from the multidisciplinary team with a partnership between
Northumbria Healthcare NHS Foundation Trust’s Radiol-
ogy and Emergency Medicine departments and the North
East Ambulance Service (NEAS).
Objectives: To provide an efficient service which enables
low-risk patients to remain at home whilst streamlining the
care of those requiring admission to hospital.
Method: Each mobile XRT deployed consisted of a doctor,
radiographer, paramedic and a remote senior supervising
doctor. Referrals were received from NEAS call-handlers.
Using mobile networks, the FDR Xair (Fujifilm mobile x-ray
equipment) was used alongside the trust’s local IT systems
to allow image capture and upload. The system incorpo-
rates the use of artificial intelligence to allow for quick,
accurate reporting of images. The supervising senior doctor
would then remotely review the images and liaise with the
mobile team regarding whether the patient could remain in
their own home and be discharged on scene or if they
needed conveyance to hospital for further management.
Results: Over a six month period, 45 patients were as-
sessed by XRT in their homes (mean age = 79). Pelvis/hip
imaging was most commonly performed (16) followed by
lower limb (13), chest (6) and upper limb (4). Of the 45
patients assessed by XRT, 18 of these patients (40%) were
able to remain at home. The remaining 25 patients (60%)
were identified as potentially benefiting from novel path-
ways to facilitate early specialist input from Care of the
Elderly or Orthopaedics.
Conclusion: This project has demonstrated the exciting
potential for pre-hospital radiology capabilities in vulner-
able patients, providing an innovative link between primary
and emergency care. This provides a platform for further
development of point-of-care capabilities and streamlined
referral pathways. There is scope to use this technology in
humanitarian and military critical care teams in addition to
utilisation in intensive care.
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Abstract
Introduction: Unplanned removal of NGTs is common
and associated with multiple complications.1 Methods used
to secure these tubes may influence removal rates.2 Fol-
lowing national guidance,3 we confirmed tube placement by
CXR. We used the text of CXR requests to estimate the
rates of NGT placement and to see how these were
influenced by changing how NGTs were secured. We also
used similar methodology to review changes to CXR re-
quests mentioning central lines (CVCs) and endotracheal
tubes (ETT).

Objectives: To see how CXR requests for NGT place-
ment were influenced by changing the method used to
secure these tubes.
Methods: In a 42 bedded mixed general and neurosurgical
unit, in November 2019 we changed the method to secure
NGTs from Hollister feeding tube attachment devices
(Hollister, IL, USA)., to handcrafted slings made from Mi-
cropore (3M, MN, USA) 1.25cm Surgical Tape4. The text of
CXR requests between October 2017 and July 2021 were
analysed for text associated with NGTs, CVCs and ETTs.
The number of bed days was calculated for each month
from October 2017 and CXR rates per 100 bed days were
calculated. Mann-Whitney U tests were used to establish if
CXR rates changed significantly after November 2019 and
after admitting patients with Covid-19 in March 2020.
Distributions are shown as medians with [IQR].
Results: There were 15239 CXRs, a median of 330 [IQR
303-357] CXRs requested a month. The fraction men-
tioning each device was: ETT: 8%, CVC: 13%, NGT: 38%
(18% of these also mentioning another device). The rates
per100 patient days per month were: NGT pre-Nov 2019:
15.9 [15.0-16.4]. Post-Nov 2019 11.6 [10.1-12.7]
(p<0.001), Nov 2019 to February 2020: 12.0 [8.0-13.3],
vs Pre Nov 2019 p=0.008. For CVCs pre-March 2019: 4.1
(3.6-4.6) post March 2019: 5.2 (4.6-5.9) (p< 0.001) for ETTs
pre-March 2019: 2.8 (2.0-3.3), post-March 2019: 3.1 (2.4-
3.7). Changes in monthly rates are shown in the run chart in
Figure 1.

Figure 1. Number of X-Rays each study month per 100 bed days each device. Arrow show 1.change to Hammock Dressings to secure
NGtubes and 2. the start of the covid 19 pandemic.
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Conclusions: Changing the method of securing NGTs
resulted in a reduction of CXR requests mentioning NGTs,
reviewing CXR requests can be used to monitor NGT
displacements. The rate of CVC requests increased fol-
lowing March 2020.
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Abstract
Introduction: Critical illness-induced hyperglycaemia is
estimated to affect 40-90% of critically ill patients irre-
spective of premorbid diabetes status.1 It is the conse-
quence of various immunological, inflammatory, and
hormonal alterations that are induced by critical illness
leading to increased hepatic gluconeogenesis and glyco-
genolysis, and peripheral insulin resistance.2 Hyper-
glycaemia in critically ill patients is associated with an
increase in mortality, and short-term morbidity; including
increased ventilator weaning time, infection rate, and in-
tensive care unit (ICU) length of stay.3,4

Objectives: The main objective of this audit was to ex-
plore to what degree the targets of glycaemic control (as
clarified in the local and national protocols) are achieved in
our unit. Secondary objectives include identification of a)
factors that strongly affect glucose control in our critically ill
patients, b) ways to optimise the current glucose control
protocol in the general ICU.
Methodology: Data during the first week of admission,
data from 58 critically unwell patients admitted to the
general ICU in University Hospitals Plymouth was

collected. Average blood glucose concentration (BGC),
feeding modality, and degree of absorption were recorded
for each four-hour period from admission. Timing of re-
instatement of regular diabetic medications and/or variable
rate intravenous insulin infusion (VRIII) commencement
was also recorded. Time in euglycaemic range (TIER) de-
fined as the percentage of four-hour periods within the
euglycaemic range during the first week of admission was
used as a performance metric. The euglycaemic range for all
patients in this audit was 4.6-10.0mmol/L in concordance
with international guidance.5

Results: Pre-admission diabetes status had a profound
effect on mean percentage TIER (54.3% versus 84.8% for
diabetic and non-diabetic patient respectively). Further
stratification for admission HbA1c level above or below
48mmol/mol revealed that well controlled diabetic patients
were exempt from this (mean TIER of 72.2% versus 47.6%
for less well controlled diabetic patients). A very similar
effect was present for diabetic patients with a body mass
index above 30kg/m2. Acute steroid use during admission
resulted in a marked reduction in TIER for diabetic patients
(38.8% versus 64.0%), but this effect was not present in
non-diabetic patients. Interestingly, type of nutritional
support and degree of absorption of feed did not impact
TIER significantly, regardless of diabetic status. Of all pa-
tients who received a VRIII, the time interval between the
initial hyperglycaemic event and the initiation of the VRIII
was on average 6.7 hours. The time interval between hy-
perglycaemia and return to euglycaemic range was on
average 14.4 hours (18.4 hours for diabetic patients versus
10.7 hours in non-diabetic patients).
Conclusions: The results of this audit indicate that pa-
tients with raised BMI, poor pre-admission glycaemic
control, and/or acute steroid use on the capability of the
current protocol to manage glucose levels, particularly in
diabetic patients. Additionally, in our unit, there is a pro-
longed time-period to regain control of BGC levels in these
patients. We have suggested a risk stratification tool to be
implemented on admission for all patients, aiming to fa-
cilitate early identification and appropriate management of
abnormal BGC. This quality improvement project should
commence re-auditing in Autumn 2021.
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Abstract
Introduction:Medical handovers take place in a variety of
healthcare settings and play an essential role in facilitating
the delivery of high quality patient care and preventing harm
to patients.1,2 NICE have noted that structured patient
handovers are critical to reducing mortality, preventing
avoidable adverse events, reducing length of stay, and for
improving both staff and patient satisfaction.3

In particular, an effective handover is of paramount
importance in the critical care setting which features the
highest complexity patients, frequent shift changes and in
recent years an increase in number of junior doctors.4

The handover process at Royal Free Hospital Intensive
Care Unit (ICU) was targeted for quality improvement and
it was suggested that a structured “safety huddle” could
improve transfer of care between staff.
Objectives: To improve patient safety in the ICU through
adaptation of the doctor-doctor handover.
Methods: For this first Plan-Do-Study-Act (PDSA) cycle, a
questionnaire was sent to junior doctors in order to target
specific areas for improvement. A baseline audit of current
handover practicewas carried out between 04/03/21 and 27/05/
21 over 56 separate handovers. After analysis of initial results, a
‘safety checklist’ was developed to focus on key safety infor-
mation which was continually not discussed in handovers. The
checklist was then adapted in response to key stakeholder
feedback. This was tested on 62 further handovers from 08/06/
21 until 18/07/21, with the results audited to assess impact.
Categorical outcomes were presented as proportions,

and chi-squared test was used to assess significance of
difference in pre- and post-intervention outcomes.
Results: The questionnaire returned 30 responses, which re-
vealed that 45% thought all safety information was not clearly
handed over. After the implementation of the safety checklist,
statistically significant improvements were noted in all aspects of
the handover. Key successes relating to patient factors included
an increase in unstable patients being formally flagged from 23%
to 90% (p < 0.001), highlighting all patients with treatment limits
from 14% to 85% (p < 0.001), those with known or potentially
difficult airways from 4% to 64% (p<0.001), those with life
threatening allergies from 0% to 50% (p<0.001) and all expected
discharges from 19% to 96% (p < 0.001). Greater situational and
environmental awareness was also a key benefit, including an
increased awareness of medical staffing issues from 18% to 71%
(p < 0.001), an increase in both noting of the location of difficult

airway trolleys from 2% to 24% (p<0.001) and the identification
of the nearest airway trained doctor 18% to 89% (p<0.001) and
specifically mentioning relevant infection control issues 11% to
77% (p<0.001).
Conclusions: A structured ‘safety checklist’ has been
shown to be highly effective in improving the frequency
with which safety information is transferred between in-
coming and outgoing teams on ICU. This is a simple
measure which clearly returns great rewards for both
patient care and staff satisfaction. Future PDSA cycles are
planned to improve the uptake of the checklist and in-
corporate its use into standard practice.
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Abstract
Introduction: Air embolism is a rare but potentially
catastrophic complication associated with central venous
access. Air may be entrained into the vascular space when a
catheter is left open to the atmosphere, which can occur
with inappropriate configuration of catheter seals. This
patient safety initiative was prompted by a serious incident
at the project site and supported by a recent safety bulletin
released by the Faculty of Intensive Care Medicine (FICM).
This bulletin advised that any unused taps should be closed
to air and capped off with an appropriate device, with any
unused lumens clamped as an additional safety measure.1

Objectives: To evaluate the configuration of central ve-
nous catheter (CVC) seals and compare this with the
standards outlined in the FICM safety alert. To introduce
safety and quality improvement interventions in order to
reduce future risk of air embolism.
Methods: This prospective single-centre study was con-
ducted at a 22-bed adult intensive care unit. All patients with
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central venous access were evaluated by snapshot daily as-
sessment over defined 2-week periods, before and after in-
tervention. Data collected included type of central access,
number of lumens available and in use, clamp status of lumens,
dividers used and their configuration, and presence of cap
devices on lumens. Safety breaches for unused lumens were
defined as: unused lumen unclamped; 3-way tap divider open to
patient and an unused port; and an unused port left uncapped.
Following the baseline data collection, octopus dividers (with
built-in non-return ‘bionector’ valves) were introduced instead
of 3-way taps. A staff education programme regarding the new
devices occurred, which included a simulated patient model
demonstrating ‘gold standard’ CVC safety measures.
Results (baseline): 101 CVCs were audited, resulting in
380 intrinsic lumens. 159 (41.8%) lumens were not in use.
Of the unused lumens, 50 (31.4%) were attached to a 3-
way-tap divider, and 109 (68.6%) had no divider. There
were 209 unused ports. Safety breaches involving unused
lumens: 26 (16.4%) unclamped, 29 (18.2%) attached to 3-
way-tap open to patient and unused port, 2 (1.0%) ports
were not capped with an appropriate device. There were 2
cases where composite safety breaches were observed
(unclamped lumen and 3-way-tap open to patient and air,
however the port was capped appropriately).
Results (following intervention): 135 CVCs were audited,
resulting in 515 intrinsic lumens. 119 (23.1%) lumenswere not in
use.Of the unused lumens, 3 (2.5%)were attached to 3-way-tap,
38 (31.9%) to octopus dividers and 78 (65.5%) had no divider.
There were 169 unused ports. Safety breaches involving unused
lumens: 30 (25.2%) unclamped, and 2 (1.7%) attached to 3-way-
tap open to patient and unused port. All unused ports were
capped with an appropriate device. There were 2 cases where
composite safety breaches were observed (unclamped lumen
and 3-way-tap open to patient and air, however the port was
capped appropriately).
Conclusion: The introduction of octopus dividers with
built-in non-return valves resulted in a significant reduction
in CVC safety breaches, compared with 3-way taps, and is
now standard practice in our ICU.
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Abstract
Introduction: Critical care of the pregnant or recently
pregnant woman has been discussed in detail previously with
clear guidelines for organisation of the critical care service.1

The requirement for critical care in the lead up to or fol-
lowing delivery is likely to increase as maternal age and
comorbidities increase but it still represents only a small
number of cases spread over a large number of hospitals1

Objective: This retrospective audit aimed to evaluate the
current service offered at a medium sized district general
hospital with a 12 bed intensive care unit to identify areas for
improvement.
Method: We reviewed the electronic notes of all pregnant
(beyond 20 weeks) or recently pregnant (up to 6 weeks post
delivery) patients admitted to intensive care across the audit
period. These patients were identified using a database kept
within the ICU and by a search of the maternity recording
system.
Results: Over the 31 month audit period, there were 25
admissions of pregnant or recently pregnant patients. This
represents a rate of 1.98 per 1000 maternities, which is similar
to that previously reported, and represented 1.37 percent of
total admissions to the ICU across this time. Of these, 80%
were postpartum. The reasons for admission were categorised
as primary obstetric (44%), secondary to deterioration of
chronic medical problems (20%), related to anaesthetic com-
plications (16%), due to acute medical pathologies (12%) or
related to complications of operative delivery (8%). The most
common reason for admission was following haemorrhage
(36%). The mean age of patients was 31.2 years and the mean
parity was 2.12. The median length of stay was 31 hours and 15
minutes (range from 11 hours and 38minutes to 212 hours and
28 minutes). All patients survived to hospital discharge.
Most required mechanical ventilation (92%) and vasopressor

support (56%) but none required additional organ support. 92%
of admissions were level 3 with the remainder being level 2.
Daily obstetric review occurred for most patients (84%)

but midwifery review was only documented for 28% of
patients. For those with live infants, only 3 had physical
contact with them while in ICU (17%).
Conclusion: This audit demonstrates a small but significant link
between our obstetric and intensive care units. The majority of
these admissions are short with prompt discharge back to la-
bour ward but do require a high level of care. The significant
psychological distress caused by unexpected ICU admission for
these patients has been recognised in the national guidance
which recommends follow up by the critical care service for all
of these admissions.1 The potential to allay the psychological
impact of maternal critical care admission should not be un-
derestimated with repeated testimonials highlighting the im-
portance of maximising maternal contact with the neonate and
supporting breastfeeding.2

We will work to improve the links between the obstetric
and intensive care units and aim to maximise the oppor-
tunities for maternal bonding with the newborn and ensure
adequate support is offered by the midwifery team.
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Abstract
Introduction: Quality improvement (QI) is a systemic multi-
dimensional approach to ensure the care provided by health
professionals is safe, effective, person-centred, timely, efficient
and equitable (The Health Foundation 2013). Within critical
care, standards are set by organisations to provide up to date
good quality care to all patients. The author identified an in-
crease in patient proning over the last 12 months due to the
Covid-19 pandemic, resulting in a large increase in incidents of
eye injury by 30%, with 2 patients receiving ophthalmology
treatment and manual closure of the eye. The cases highlighted
could have been potentially avoidable with a standardised ap-
proach to care.
Objectives: Patients within critical care are high risk for
injury due to facial oedema, reduced conscious level and
treatment interventions. The Intensive Care Society (ICS)
endorsed a guideline to prevent eye injury and increase
education surrounding the subject (Intensive Care Society
2020). Variability is still significantly affected in practice with
the author’s unit demonstrating a low compliance compared
to ICS standards of >90% compliance. The specific aim for
the author’s intervention in practice was to implement
changes in practice to increase compliance in line with ICS
standards for eye care within critical care in 6 months.
Method: Ocular surface disease is common within the
author’s practice with 20–42% of patients developing
corneal epithelial defects (Johnson & Rolls 2014). Cases
highlighted as ‘severe incidents of harm’ within the author’s
area of practice could have been avoided with a standardised
approach to care. Despite the high number of patients ef-
fected by this issue there is a severe lack of education and
documentation surrounding eye carewithin critical care. The
team implemented structured educational guidance and
documentation to improve compliance within critical care to
reach ICS standards. Audit of assessment, treatment and
documentation of nursing notes was completed at 3, 6 and
12monthmarks whilst using a formative evaluation approach
which looks at the improvement project as it evolves and
suggests ways in which it can be improved.
Results: Post intervention data identified an increase to
100% of patients receiving eye care. Implementation of the
documentation and education to bedside nurses increased
assignment of eye grade from 0% to 90% and

documentation of eye care increased from 60% to 95%.
95% of nurses were confident in completing eye assess-
ment, grading and relevant treatment compared to 0% pre
intervention. Future aims are to monitor all reported eye
related injuries and maintain >90% compliance in line with
evidenced based practice and national guidelines.
Conclusion: The study identified a significant problem in
critical care that was causing potential preventable patient
harm. The results of this QI project are generalisable to
other areas by increasing patient safety and staff education
on the potential harm of ineffective eye care within critical
care. Further research and work are required to develop
awareness surrounding eye care in the critically ill.
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Abstract
Introduction: The EMPOWER (Early Mobilisation
PrOjectWith Extended Rehabilitation) classes at University
Hospital Southampton (UHS) originated in direct response
to patient voice. During an interview study exploring pa-
tient and family experience of rehabilitation on ICU,1 the
wife of an ICU patient stated:

“There was no point in spending all of that money on
keeping him alive if you’re not gonna get him better. He’s
alive, but he’s not… functioning”
Objective: To explore if post ICU outpatient rehabilita-
tion classes can be effective in addressing symptoms of
PICS, for patients previously admitted to critical care at
UHS.
Methods: Funding was obtained to trial a pilot project of 8
classes over 8 weeks, starting in September 2019. Due to
time constraints, original inclusion criteria were abolished
and instead a convenience sample of 8 patients were se-
lected, along with a relative if desired. Design was a 3-hour
class, once a week, in a small gym venue within an acute
hospital setting. Patient transport costs were covered, as
had previously been highlighted as an incentive to partici-
pation in other studies.2
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During the first hour of the class, former ICU patients
completed an exercise circuit, while their relatives attended
a separate peer support session, facilitated by experienced
ICU volunteers. The second hour was an education session,
provided by an ICU healthcare professional (e.g., dietitian,
occupational therapist). The final hour was for peer support
and goal setting.

One participant withdrew from the pilot following the
first week and was signposted elsewhere. The demographic
details for the remaining 7 participants represent are in-
cluded in Table 1. In addition, four female relatives also
participated and evaluated the pilot.
Results: Outcome measures reflected the physical, cog-
nitive and psychological domains of PICS. These were
collected from assessments at week 1 and week 8, and the
mean results are presented in Table 2.

In addition, qualitative data was collected before and after
the 8-week course. Examples of quotes from participants at
the start of the pilot include:

“I have reduced my working hours to spend more time at
home with her”

“I feel dreadful. I’m not getting better. I lose words mid-
sentence, and have memory problems”

Feedback following the pilot was very positive. One
participant reported:

“It’s been a safe space for me, as a ‘carer’, to express my fears
and concerns and to get help, advice and support from people
who really understand the issues of post-ICU recovery. Our GP

practice really doesn’t seem to provide any after-care/ follow
up care for this.”

Conclusion: In this small pilot project of post ICU out-
patient rehabilitation classes, all outcome measures im-
proved despite participant heterogeneity. Patient/ relative
satisfaction for the classes was high.We have since managed
to secure £30k through the Q Exchange to continue the
work of EMPOWER following the COVID-19 pandemic.
EMPOWER video link: https://www.youtube.com/

watch?v=1-2fmmXn4eo
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Table 2. ■■■.

Outcome Measure Pre- EMPOWER Post- EMPOWER % Improvement

HAD ‘Anxiety’ 6.8 5.0 26
HAD ‘Depression’ 6.0 5.4 10
IPAT (ICU psychological assessment tool) 8.0 3.0 54
RCSQ (Richard Campbell Sleep Questionnaire) 53.7 60.6 11
TUG (Timed up and go/ seconds) 9.8 6.9 30
Pain (VAS score/10) 3.8 2.6 32
Grip strength/ kg 17.3 25.3 32
SF36 Physical Function 40 65 38
SF36 Role- Physical 7.1 39.2 82
SF36 Role- Emotional 19 66.5 71
SF36 Social function 53.5 80.4 33
MOCA (Montreal Cognitive Assessment) 22.2 28.1 21
6MWT (Six-Minute Walk Test/m) 329 410 19

Table 1. ■■■.

Age Gender Diagnosis Ventilated Days ICU LOS Hospital LOS Time from hospital d/c to EMPOWER

70 M Surgical 143 151 172 57
67 M Medical 9 10 14 69
60 F Surgical 23 26 95 21
49 F Trauma 2 5 23 71
76 M Medical 3 5 10 178
76 F Surgical 0 4 60 425
72 F Medical 5 9 32 242
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Case study of a long term ICU patient
requiring ECMO following COVID-19
related respiratory failure

Rehabilitation
Allaina Eden and Jason Lattimer

Royal Papworth Hospital

Abstract
Introduction: Due to the COVID-19 pandemic there has
been an unprecedented number of hospital and Intensive
Care Unit (ICU) admissions for respiratory failure. This has
required a significant and sudden increase in ICU capac-
ity.1,2 Due to severe pulmonary infection and inflammation,
patients have presented with acute respiratory distress
syndrome (ARDS) with an associated inability to ventilate
lungs with poor compliance. This has led to an increased
requirement for extra corporeal membrane oxygenation
(ECMO) support. This is only available in six commissioned
centres across the United Kingdom.3

Objectives: The objective of this abstract is to present a
case study of a long-term patient in ICU with a prolonged

duration on ECMO. This abstract highlights the complex,
mutli-dimensional physiological and psychological impact of
recovery and rehabilitation in patients following a severe
physical illness.
Methods: Figure 1 shows the timeline of significant events
during the patient’s hospitalisation and admission at the
ECMO centre.

Due to the nature of a long ICU admission, the patient’s
condition fluctuated throughout their stay. Rehabilitation
was impacted physically by the patient’s limited ventilatory
reserve caused by lung damage due to COVID. A severe
sacral moisture lesion also limited their ability to sit in a
chair for longer than one hour and perform sustained sitting
on the edge of the bed activities. Psychologically the patient
was limited due to significant anxiety and agitation. There
were a number of barriers and challenges to rehabilitation
whilst the patient was on ECMO as well as post ECMO
decannulation. These challenges are detailed in Figure 2.
Results: Despite the challenges, the patient was able to
participate in physical rehabilitation and was provided
psychological support by the psychology team. At their
peak ability, the patient was able to perform 12 steps with
maximal assistance of three staff. The patient’s Chelsea
Critical Care Physical Assessment Tool (CPAx) scores can
be seen in Figure 3.

Figure 1. nnn.
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There was marked difference in the patient’s ability to
meet the physiological demand of rehabilitation with the
ECMO support and without. Following ECMO dec-
annulation the patient struggled with fatigue, hypercapnia
and increasing dependency on the ventilator. These issues
led to a decline in ability and longer periods of tachypnoea
and recovery.
Conclusion: Supporting patients after a critical illness
requires physical and psychological rehabilitation from the
whole MDT. This example of a patient’s recovery both
during and post ECMO support due to COVID-19 shows
the complex relationships affecting the patient’s ability to
improve and progress.
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A case study reflecting on the
physiotherapy input with a patient who
received extracorporeal membrane
oxygenation (ECMO) support
following COVID-19

Rehabilitation
Jason Lattimer and Allaina Eden

Royal Papworth Hospital

Abstract
Introduction: The COVID -19 pandemic presented a new
range of challenges to clinicians across the world in caring
for patients affected by a virus with what at the time was an
unknown pathophysiology.1 In meeting this challenge
physiotherapists utilised their knowledge and experience in
treating patients with acute respiratory distress syndrome
(ARDS) to provide the best possible care.
Objectives: The aim of this paper is to review and reflect on
physiotherapy treatment for a patient with COVID – 19who
received ECMO support, from admission to discharge home.
Methods: A case study design to provide a detailed review
of the treatments used with the patient during their journey,
including feedback from the patient. Figure 1 outlines a
timeline of key events during their patient journey.
Results:

· Historically the Physiotherapy team within the ECMO
centre have believed that chest physiotherapy would be
mostly ineffective on patients with low lung volumes.
However, in this case study it was shown that with tidal
volumes of between 30 – 100mls, expiratory vibrations
with saline instillation and suctioning cleared more se-
cretions then suctioning alone.

· Despite the use of foot splinting whilst sedated we still
faced challenges with contractures in calves which
subsequently limited standing.

· Effective and safe use of SOEOB and tilt-table built up-to
standing with support whilst having ECMO in situ.

· The use of PMV whilst ventilated allowed the wider
MDT to provide effective support for the patient’s
overall wellbeing. The use of PMV was timed with chap-
laincy and psychology input, in addition to enabling two-
way communication during video and phone calls with the
patient’s wife, who at the time was unable to visit due to
restrictions. Patient feedback on the use of the PMV “To be
able to communicate normally was wonderful, as you are
locked into a world where no one understands you and it
can be so frustrating to make people understand what you
want”.

Conclusions: The patient was successfully weaned from the
ECMO, ventilator and tracheostomy was de-cannulated;
they were transferred back to their local hospital for on-
going rehab and were eventually discharged home.

This case study introduces a debate as to the effec-
tiveness of manual techniques and suctioning with saline on
patients with low lung volumes as it appeared to be ben-
eficial compared to suctioning alone.

The use of the PMV within the ventilator circuit enabled
vocalisation much earlier during their admission which not
only progressed their swallowing and cough strength re-
habilitation but also significantly increased the amount of
psychological support they were able to access.

On reflection it seemed appropriate to utilise similar
rehabilitation treatment options used in the management of
ARDS patients on ECMO, despite the challenges associated
with the complex logistical and safety factors when man-
aging this patient group.
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Figure 1. The Physiotherapy interventions used can be seen in Figure 2

Abstracts 145



P169

Empowering Patients Post Intensive
Care EPPIC

Rehabilitation
Eilis Macleod1 and Ann Mc Queen2

1Belfast Trust
2Belfast Health & Social Care Trust

Abstract
Introduction: Post Intensive Care Syndrome (PICS) will be the
next public health crisis that will occur when the COVID-19
crisis settles. PICS is characterized by physical strength deficits,
cognitive decline, and mental health disturbances observed after
discharge from critical care that persist for a protracted amount
of time.1 Approximately 50% of all the patients, across all ages,
admitted to ICU requiring mechanical ventilation develop
PICS.The rehabilitation after Critical illness in Adults Guidelines
(NICE 2009)2 has led to a change in practice and encouraged
exercise in the post-hospital discharge phase however this has
not yet been implemented in N.I.

The COVID-ICU team in Belfast HSC Trust established a
follow-up service to enhance the physical and psychological
recovery of this patient cohort. AnMDT including intensive care
medicine, Physiotherapy, clinical psychology, pharmacy, speech
and language therapy, and dietetics was established.
Methods: A pilot exercise group, EPPIC, was populated
from the clinic and referrals were made into the exercise
class through SOP (Standard Operating Procedure). Aims
of the class were to:

1. improve the individual’s functional capacity through
structured exercise

2. utilise the carry over psychological and cognitive
benefits gained from exercise

3. empower the patients to start their sickness to wellness
journey.

Virtual classes ensured the service captured the regional
aspect of the patient cohort. The classes ran for 6 weeks,
twice weekly. Exercise prescription was achieved through
the FITT principles: frequency, intensity, time, and type of
exercise.3 Identification of optimal exercise dose was
crucial for maximising results and was achieved through
thorough pre-assessment and risk stratification in the SOP.
The classes consisted of functional movements and thus

functional training. Typical exercise plans post icu consist of
isolation movements with no purpose and function in mind. A
functional workout consists of compound exercises like squats,
lunges, and deadlifts which require more than one muscle group
to work and mimic everyday movement patterns like pull, push,
squat, hinge and rotation. By trainingmultiplemuscle groups at the
same time, it is time-efficient, aids the body to move as a system
and enabled thepatients to improve function in everyday activities.
Results: The first cohort of patients’ functional capacity
improved by 42% and 40% respectively in one min sit to
stand and DASI (Duke Activity Status Index) scores. Patient
satisfaction scores returned a 5-star excellence rating.
Patient feedback stated as each week passed, they could feel
themselves getting stronger and more flexible. The second
cohort of patients produced similar results with functional
capacity improving by 30% and 32% respectively in one min
sit to stand and DASI and fatigue scores improved by 24%.
Conclusions: Lancet et al4 reported at 6 months after
acute infection, COVID-19 survivors were troubled with
fatigue or muscle weakness, sleep difficulties, and anxiety or
depression. It is evident that a post icu clinic and appro-
priate rehabilitation pathways are vital for post ICU, covid
and non-covid patients. As mentioned, there is no provision
made for this service within the Belfast trust. Results from
the pilot showed gains in both cohorts with minimal cost
and minimal equipment. “There are only two requirements
when it comes to exercise. One is that you do it. The other
is that you continue to do it.” Dr Jennie Brand-Millar
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Impact of a multi-disciplinary intensive
care rehabilitation teamon ventilator days,
length of stay and physical function in a
mixed intensive care population

Rehabilitation
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Abstract
Introduction:Adverse consequences of critical illness are well
reported, and include physical, psychological and social effects
that can last for years post discharge (Needham et al. 2012).
Access to physiotherapy and early rehabilitation have helped to
address the physical deterioration experienced by patients in
intensive care. The role of other multi-disciplinary team
members such as occupational therapy (OT), speech and lan-
guage therapy (SLT) and psychology is less well defined, but has
the potential to support and enhance rehabilitation since they
offer alternative, complimentary perspectives.
Objectives: This service evaluation sought to investigate
the impact of a multi-disciplinary rehabilitation team on
intensive care length of stay, ventilator days and functional
ability at the point of discharge.
Methods: The project was registered with the local NHS
Trust clinical governance team. Retrospective data were
collected at two points, prior to and post implementation of
the multi-disciplinary rehabilitation team. Inclusion criteria
were adults intubated and ventilated for more than four
days requiring active treatment. Those with a long-term
tracheostomy or laryngectomy or needing an inter hospital
transfer were excluded. Electronic notes were retro-
spectively extracted to gather demographics, rehabilitation
needs, intensive care length of stay, ventilator days and
Chelsea Critical Care Physical Assessment (CPAx) scores
at admission and discharge.
Results: In total, 589 patients were admitted to intensive
care across the two time points. OF these 49 were eligible
for inclusion in the pre-implementation group (T1) and 45

in the post-implementation group (T2). There were no
statistically significant differences in patient characteristics
between patient groups. Patients presented with a range of
medical, neurological and respiratory pathologies, with a
minority admitted for elective or emergency surgery. Pa-
tients in T2 only received physiotherapy, compared to
those in T2 who were assessed and treated by OT, SLT and
care managed by the rehabilitation coordinator. Joint
sessions were completed where appropriate.

There was no statistically significant difference in intensive
care length of stay or ventilator days between the two groups.
Median (interquartile range) for length of stay and ventilator days
were 13 (8-22.5) vs. 14 (10-30) and 9 (5.5-11.5) vs. 10 (6-28.5)
days for pre-implementation and post-implementation groups
respectively (p=0.163 and p=0.202). There was a statistically
significant difference in functional ability (measured by CPAx) at
discharge (p=0.037). Patients in the post-implementation group
had a median change in score from baseline of 16, compared
with 13 in the pre-implementation group (p=0.037). Multiple
regression suggested that patient age, frailty, pathology and
rehabilitation group made a significant contribution to variance
in CPAx score, explaining 18% variance (p=0.033)
Conclusion: The multi-disciplinary rehabilitation team did
not significantly impact intensive care length of stay of
ventilator days. However, patients receiving multi-
disciplinary rehabilitation benefited from the improved
physical function at discharge. This suggests that the effects
of rehabilitation can be amplified when a wider team is
involved. This work was undertaken during the Covid-19
pandemic, where discharge and timely patient flow was
severely disrupted. Further research is required to explore
further the impact of this innovative approach to the re-
habilitation in intensive care.
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Time taken to wake post sedation hold and
the impact on functional performance at
intensive care unit (ICU) discharge: Do
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Abstract
Introduction: The COVID-19 pandemic caused a sudden
and unprecedented surge in ICU admissions for severe
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acute respiratory failure. Whilst there is a wealth of
knowledge surrounding risk factors for developing critical
care myopathy and effects of prolonged ICU stay on
functional outcomes,1,2 little was known about the path-
ophysiology, treatment or physical outcomes of patients
admitted to ICU with COVID-19. In our organisation,
patients recovering from the acute phase of COVID-19
demonstrated a range of presentations impacting rehabil-
itation whist in ICU.
Objective: To explore whether time taken to wake post
sedation hold impacts on functional outcomes of patients
surviving ICU admission for COVID-19.
Methods: A retrospective review of patients admitted to
ICU with a primary diagnosis of COVID-19 between
March-April 2020 was conducted at a large London NHS
Foundation Trust. Electronic clinical notes were reviewed
and the following data extracted: age, ethnicity, sex, BMI,
pre-admission clinical frailty score, duration of sedation,
days taken to wake from sedation, duration of mechanical
ventilation (MV), ICU length of stay (LOS) and hospital LOS.
Functional outcomes were defined using the Intensive Care
Unit Mobility Score (ICUMS). Data were analysed using
descriptive statistics, reported as absolute numbers, per-
centages (%) and median (range).
Results: 203 patients were identified, 137 were excluded
as 58 died, 3 were incidental findings of COVID-19, 67 had
missing data due to paper notes or transfers in/out of the
Trust and 9 were duplicate records. Sixty-six patients were
included in the final analysis (Table 1).

Patients could be categorised into four rehabilitation
groups:

1 = Never requiring sedation and MV,
2 =Woke from sedation (defined as RASS ≥-1) within 72

hours with preserved muscle power (defined as ICUMS ≥5
on ICU discharge),

3 = Woke from sedation within 72 hours but myopathic
(defined as ICUMS ≤4 on ICU discharge),

4 = Slow to wake (> 72 hrs).
Those slow to wake following sedation hold (group 4)

had an increased age, BMI, and higher proportion of non-
white ethnicity.

Neuromuscular blocking agents (NMBA) and steroid use was
more prevalent in group 4 compared to the other groups. There
was also increasedmidazolam administration and higher number
of total sedative agents received by these patients.

Those slow to wake had a lower ICUMS at ICU discharge
than those waking with preserved strength or never se-
dated (3, 6, 9 respectively). Those who were slow to wake

were ventilated for longer than the other groups. Time
taken to wake from sedation also resulted in longer ICU and
hospital LOS. Similar functional outcomes at hospital dis-
charge were noted between all 4 groups (Table 1).
Conclusion: Patients slow to wake from sedation fol-
lowing ICU admission for a primary diagnosis of COVID-19
had a longer ICU LOS, reduced functional ability at ICU
discharge and a longer hospital LOS.
These preliminary observational clinical data support the

testable hypothesis that within in the ICU, COVID reha-
bilitation phenotypes may exist which warrants further
investigation.
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scores and tracheostomy weaning in
cardiothoracic critically ill patients: a
retrospective observational study
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Abstract
Introduction: Chelsea Critical Care Physical Assessment
tool (CPAx) is a bedside objective tool designed to measure
function in critical illness. CPAx has demonstrated validity,
reliability and responsiveness, and is widely used, in the
critical care population.1 Martin et al2 looked at respon-
siveness and construct validity of the Chelsea Critical Care
Physical Assessment Tool in a cardiothoracic intensive care
unit (ICU). They found that CPAx is able to detect clinically
important changes in patients’ physical function throughout

Table 1. Characteristics of each rehabilitation group.
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their hospital stay suggesting good responsiveness. There
have been no studies to date that investigate whether there
is a relationship between tracheostomy weaning and CPAx
score increasing with rehabilitation.
Objective: This retrospective study investigates if a re-
lationship exists between an increasing CPAx score and
tracheostomy weaning. Secondary aims include whether an
increasing CPAx score indicates when a patient may be
ready for decannulation. If there is a relationship between
CPAx score and tracheostomy weaning, does this rela-
tionship change depending on present condition causing
critically illness, i.e. medical or surgical admission?
Methods: A six month retrospective data collection was
completed from June 2020 to December 2020, with data
collected from the physiotherapist’s electronic notes on Met-
avision. Inclusion criteria comprised of patients admitted to
Royal Papworth Hospital NHS Foundation Trust (RPH) ICU
over the 6-month period, requiring tracheostomy insertion. All
patients were over 18 years old, had a COVID-19 negative
status and must have stayed on ICU for 3 days or more with a
tracheostomy (n=28). A negative COVID-19 status was stip-
ulated as the CPAx score has not yet been validated in COVID-
19 positive patient group.3 As there is no formalised outcome
for tracheostomy weaning a 0-5 scale was created to gain a
numerical value of weaning.
Results: Of the 28 patients, 23 patients survived RPH ICU
stay; 5 patients died. 14 of the 28 patients were decannulated
during their RPH ICU admission, and 9 patients were re-
patriated to their local hospital prior to decannulation.
Spearman’s Rank Correlation Coefficient were applied to
the data sets, showing a positive correlation between CPAx
score and tracheostomy weaning (CI set at 95%, p = 0.01,
r=0.79). Medical cardiothoracic patients e.g. pneumonia and
cardiology patients, appear to have a stronger positive
correlation (r=0.84) with CPAx and tracheostomy, than
surgical cardiothoracic patients (r=0.73).
Conclusions: An increasing CPAx score and improve-
ments in tracheostomy weaning have a strong positive
correlation, stronger with medical than surgical cardio-
thoracic critically ill patients. Although a positive correla-
tion is demonstrated, there was inadequate data to indicate
that CPAx scores could be used to indicate when a patient
may be ready for decannulation. Prospective research is
warranted to investigate the relationships further.

References

1. Corner E, Soni N, Handy J M and Brett S J. Construct
validity of the Chelsea critical care physical assessment
tool: an observational study of recovery from critical
illness. Critical Care 2014; 18:1-10.

2. Martin N, Meehan C, Curran R, Dowling K, Purkiss C,
Corner. Responsiveness and Construct Validity of the
Chelsea Critical Care Physical Assessment Tool in a
Cardiothoracic ICU. In: Intensive Care Society State of
the Art 2019.

3. Sire A, Giray E, Taskiran O. Chelsea physical assess-
ment tool for evaluating functioning in post-intensive
care unit COVID-19 patients. J Medical Virology. 2021;
1–3.

P173

Evaluating the use of the FIM FAM as an
outcome measure for a new Occupational
Therapy service in Critical Care
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Abstract
Introduction: Intensive care provides treatment and
monitoring of patients who are critically unwell. Recent
research1 indicates that due to the seriousness of their
condition these patients are at high risk of cognitive,
physical, and psychosocial impairments. The Royal college
of Occupational therapists2 state Occupational Therapists
(OT’s) provide holistic assessment and treatment designed
to help people regain their independence following illness,
accident or aging and are uniquely trained in both mental
and physical health. As emphasised by Coster3 it is essential
that an appropriate outcome measure is used to show the
impact of the service, allowing a measure of progress over
time and evidence of impact to commissioners. The
Functional Independence Measure/Functional Assessment
Measure (FIM/FAM) was selected as it provides a valid and
reliable measure of physical, cognitive, communication and
psychosocial function. The tool scores 30 individual cate-
gories split into motor and cognitive items from 1-7 with 1
being total dependence and 7 complete independence, flow
charts are provided to indicate scores, and these are then
collated to provide a total, motor, and cognitive change in
patient.
Objectives: To examine how the FIM/FAM was im-
plemented as an outcome measure for a new critical care
OT service.
Method: Data was collected for patients admitted to
critical care, scores were then recorded on admission,
where goals were set and then on discharge from critical
care. This data was reviewed in team meetings to establish
how it should be collected, analysed, measured, and
reported.
Results: Data was collected from 38 patients during a 4-
month period. Following this period of evaluation, a dis-
cussion was carried out between OT’s and the following
aspects were considered learning outcomes:

· Use of specific flow charts provided for each category
increased accuracy.

· The time needed to complete the scores was more than
other outcomes measures (barthel index, Austoms etc).

· Data from deceased patients and patients transferred to
other hospitals should not be included in reported
statistics to avoid misrepresentation of therapy input.

· Scores should be recorded following functional as-
sessment rather than point of referral as patients are
often sedated at this point, producing inflated therapy
input.
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· Report data monthly, this covers admission for most
patients and mirrors other data collection.

· The categories focus therapy and guide interventions,
enabling more holistic treatment plans

Conclusion: While the FIM/FAM provides an accurate
measure of change in patients motor and cognitive skills it
takes time to complete. This is exacerbated by using the
flow charts provided however, their use increases reliability
and accuracy while also developing confidence in its use. As
confidence and understanding of the tool increased the data
begins to indicate possible areas of improvement and direct
therapists’ interventions. The tool has provided a good level
of information to support a new OT service in critical care
however further investigation is needed to gain an accurate
understanding of the impact it is having on patient care.
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Abstract
Introduction: The aim of the audit was to assess the
frequency of Emergency Department (ED) attendances
before and after Intensive care and correlate this with
functional decline and worsening comorbidities. Though
the Covid 19 pandemic has highlighted this more starkly1

the implications of prolonged ICU care and increased long
term care needs is well established.2

Objectives: A well-structured, comprehensive, multidis-
ciplinary rehabilitation program during and after discharge
from the hospital could improve outcomes and prevent
further hospital/ED visits.
Method: Data was collected using the ITU admission data
base for all > 72 hour ITU patient stays over a two year

period of 2017-2018 and 2018-2019 in a district general
hospital in the UK. Each individual patient’s number of same
hospital ED attendances for twelve months before and after
their ITU admission were reviewed and the causes for them
assessed, in addition survival data over a two year period
was also reviewed.
Results: During 2017-2018 and 2018-2019 a total of 414
and 425 patients were admitted respectively to ITU for
more than 72 hours (median= 133.5 hours). Of the total 839
ITU admissions 700 (83.4%) survived ICU stay. 165 (23.6%)
of the 700 patients died in subsequent 2 years of ITU
discharge. The two year survival rate was 65%.
The most common ITU admissions reason was post-

operative monitoring (20%) followed by Type 1 respiratory
failure (18%) and Type 2 respiratory failure (15%). The
median ED attendance was 0 (Range 0 to 29, mean 0.985,
S.D 3.985) in the 17-18 and 0 (Range 0 to 24, mean 1.153,
SD 2.154) in the 18-19 cohort in the 12 months prior to
ITU admission while the median ED attendance was 0
(Range 0 to 15, mean 0.980, S.D 4.4) in the 17-18 and 0
(Range 0 to 15, mean 1.19, SD 2.0) in the 18-19 cohort in
the 12 months following the ITU admission. 98% for 17-18
and 72% for 18-19 of ED reattendances following pro-
longed ITU stay were due to reasons similar to ITU care. Of
the 445 patients with no prior ED attendance in 1 year, 168
or 38% (range 1 to 14) had at least one ED attendance in the
12 months following ITU discharge. The remaining 394
patients with at least one ED attendance prior to ICU, 185
or 47% (1 to 15 Range) had ED attendance 12 months
following their ITU discharge.
Conclusion: The results show that ITU admitted patients
consume significant health resources before and after their
ITU stay. Patients with no prior ED attendances before ITU
admission also reattended in substantial numbers. Most of
these attendances were related to their initial reason for
ITU admission. A comprehensive rehabilitation program
both in hospital and following discharge could improve
patients’ outcomes, reduce stress on emergency services
and improve patient experience. A rehab service was im-
plemented. The need for rehab program for Covid 19
patients during the pandemic has grown immense because
of evolving evidence of Long Covid.3
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Prone positioning plexopathies – a
retrospective case series

Rehabilitation
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Abstract
Introduction: Due to the COVID-19 pandemic, and in-
creased use of prone positioning, there has been an in-
crease in observed plexopathies.
Objectives: To retrospectively analyse data of all COVID-
19 admissions to the ICU of an acute hospital, to identify
both the prevalence and risk factors for nerve injuries post

prone positioning. As well as reviewing current guidance to
facilitate best practice and optimise rehabilitation following
nerve injury.
Methods: Data from the Norfolk and Norwich University
Hospital, a large teaching hospital, was retrospectively
collected from the hospitals electronic clinical records
system. Data was reviewed for all COVID-19 patients
admitted from March-June 2020 and October 2020-March
2021. Patients with nerve injuries were diagnosed from
physiotherapy assessment as there were no electrophysi-
ology studies available.
Results: 45 patients were admitted during the first wave.
Of these, 1 peroneal nerve injury was identified (2.2% of all
patients). Throughout the second wave 225 patients were
admitted, with 10 isolated nerve injuries identified in 7
patients. These included 6 lower limb injuries (peroneal
nerve) and 4 upper limb injuries (brachial plexus or ulnar
nerve). This equates to 3.1% of patients. All these patients

Table 1. Patient Characteristics.
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were nursed prone during their ITU admission, and no
nerve injuries were found in patients who were not proned.

Characteristics of the patients can be seen in Table 1.
In comparison, Miller et al. (2021) found 5.9% of all

COVID-19 patients admitted to a large UK hospital suffered
an upper limb nerve injury. Malik et al. (2020) found nerve
injuries (upper and lower) in 14% of patients. However,
both studies took place in rehab settings, not acute.

On average, nerve injuries were diagnosed on day 26 of
admission. Early diagnosis is difficult due to prolonged
sedation, delirium, and ICU-acquired weakness masking
nerve injuries. Therefore, it is likely that the incidence of
injury is higher than demonstrated in this series.

Data was missing for 4 patients who were transferred in
from other ICUs in the region. However, number of prone
episodes varied from 1 to 6, and total hours spent in prone
varied from 15 to 106.
Conclusion: This case series demonstrates that nerve
injuries are a consequence of prone positioning. Although a
very small sample, there seems to be no relation to the
frequency of proning or the number of hour’s proned.

Achieving optimum positioning to avoid complications is
imperative. This was likely made more difficult in the
pandemic due to the cohort of patients (high BMI, large
number of co-morbidities) and undue stress with tempo-
rary surge support staff and an extreme number of patients.

Guidance has now been published for positioning to
avoid brachial plexus injuries (Quick & Brown, 2020).
However, there is no guidance published regarding lower
limb injuries, which in this case series were more common.
In our trust we are in the process of adjusting our proning
SOP accordingly to include the above guidelines, as well as
an awareness of lower limb positioning to avoid com-
pression or traction. It is important that there is a clear
individualised pathway in place.
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Length of Critical Care Admission
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discharge from the unit, and Hospital
Discharge for C-19 Patients in a Regional
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Abstract
Introduction: Increasing length of stay on critical care is
directly associated with increased ICU acquired weakness
(ICU-AW) and poorer physical outcomes.1 The Man-
chester Mobility Score (MMS) has been shown to be a valid
and reliable measure of physical function within the in-
tensive care unit, see Table 1.2

Objectives: To establish if the length of critical care stay of
COVID-19 patients in a regional surge centre was related
to functional ability on discharge, evaluated using the
Manchester Mobility Score (MMS) and to compare length of
critical care stay with subsequent discharge destination
when they left hospital.
Method: This was a retrospective review of critical care
patients admitted with COVID-19 between October 2020
and March 2021. Data was extracted from the electronic
patients records and inputted into an Excel spreadsheet.
For all patients who survived their critical care admission

comparisons were made between; total LOS and their
physical outcome on transfer to the ward as evaluated by
the MMS and; LOS and discharge destination from hospital.
Results: 206 patients were reviewed, 1 was excluded due
to incomplete data and 71 died prior to critical care dis-
charge. Median LOS was 15 (2-145) days.
For this cohort the opposite was seen with the highest

incidence of low scores (lower physical function) was found
with the shortest LOS (1-5 days) and the majority of pa-
tients with higher MMS scores was found with a LOS 6-10
days, this is the opposite to what we may expect for this
group. For the patients with a LOS exceeding 31 days the
median (range) MMS score was 4 (3-6), with no patients
scoring in the lowest 2 brackets.
79% of patients were discharged home followed by 11%

to in patient rehabilitation facilities. Of those patients that

Table 1. Manchester Mobility Score

1 Passive movements, active exercise, chair position in bed
2 Sit on edge of bed
3 Hoisted to chair
4 Standing practice
5 Transfers with assistance
6 Mobilising with or without assistance
7 Mobilising >30m
A Agitated
U Unwell
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were discharged home (n=106), 22% had a critical care LOS
of 0-5 days and 51% had a critical care LOS of 6-10 days. For
patients who were transferred to in-patient rehabilitation
(n=11), 55% had a critical care LOS of 31 days or more.
Conclusion: In this review all patients on discharge from
the Critical Care unit scored 3 or over on the MMS, which
was only possible due to the redeployment of Physio-
therapy staff and the joint effort from all of the staff working
in Critical Care over the surge period. Patients who sur-
vived their admission were most likely to be discharged
home. Unusually patients with a shorter length of stay in
Critical Care had poorer scores on the MMS on discharge
from Critical Care, which is unusual. This maybe due to the
increased focus on the patients who were slow to wean and
who required more Physiotherapy input.
In terms of discharge destination, a LOS of less than

10 days suggested a higher likelihood of discharge home and
a LOS of longer than 31 days was associated with a higher
likelihood of the patient being discharged to an in-patient
rehabilitation facility. This is more representative of the
usual clinical outcomes seen in the critical care cohort.
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Abstract
Introduction: It is well documented that early rehabili-
tation in General Intensive Care is safe and effective.1

However, there is a paucity of evidence to support early
rehabilitation for patients in Neuro Intensive Care, with no
established consensus in the United Kingdom. Further-
more, patients with a neurological diagnosis are often
excluded from early mobility studies.2

Early rehabilitation in Neuro Intensive Care is a chal-
lenging clinical conundrum, requiring a high level of

multidisciplinary collaboration, expertise and communica-
tion. The complexities of avoiding secondary brain injury
and the challenges of rehabilitating patients with neuro-
logical deficits often complicates early intervention.2

There is a need to focus on optimising patient recovery in
Intensive Care with a co-ordinated rehabilitation approach.
A recent publication3 highlights the importance of reha-
bilitation pathways requiring collaboration between in-
tensive care clinicians and rehabilitation specialists.
Objectives: To devise a rehabilitation pathway for use in
Neurosciences Intensive Care, University Hospital
Southampton.

To evaluate staff confidence and knowledge of patient
rehabilitation within Neurosciences Intensive Care after
implementation of the pathway.
Methods: A rehabilitation working group was set up which
included a Neurosciences Consultant, Lead Rehabilitation
Physiotherapist (Band 7), Lead Respiratory Physiotherapist
(Band 7), Lead Early Mobilisation Therapy Technician (Band
4), Neurosciences Therapy manager (Band 8) and Nurse
sister with specialist interest in Rehabilitation (Band 6).

A review of the literature relating to safety of mobilising
patients in Neurosciences Intensive Care was undertaken
to assist development of inclusion criteria.

Expert advice sought from consultant neurosurgeons to
ensure safety of initial implementation of rehabilitation.

A review of national guidelines for rehabilitation in in-
tensive care and physiotherapy clinical expertise assisted
development of the specific rehabilitation pathway.

A five point Likert rating scale was used to evaluate staff
perceptions of the rehabilitation pathway.

The staff Survey included the following statements:
I am aware of the safety considerations when assessing

whether my patient can undergo rehabilitation in Neuro
Intensive Care (NICU)

I understand which members of the team should lead
early rehabilitation in NICU

I understand my individual role as part of the multidis-
ciplinary team to support and progress rehabilitation in
NICU

I feel confident in knowing which patients should un-
dertake early rehabilitation in NICU

I understand the importance of setting goals for my
patients in NICU

I feel empowered to work as part of the multidisciplinary
team to improve patient outcomes and experience in NICU

I know who to seek help from if I am unsure how to
facilitate rehabilitation for my patient in NICU

I feel able to contribute more to my patient’s rehabili-
tation journey

I now get more job satisfaction due to supporting patient
rehabilitation in NICU

Free text box for any additional comments on the re-
habilitation pathway
Results: This is an ongoing service improvement project.
The rehabilitation pathway is being reviewed and will be
available to present at conference.

Staff perceptions of the pathway will be available to
present at conference.
Conclusions: Pending data and analysis.
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Abstract
Introduction: Psychological distress is associated with
slower physical and psychological recovery for critically ill
patients.1 National guidance states that patients should
receive assessments and interventions for psychological as
well as physical problems throughout the critical care
pathway2,3 using a validated measure such as the Intensive
Care Psychological Assessment Tool (IPAT).4 However,
there is a lack of evidence for the best way to conduct
systematic assessment to identify patients at risk of psy-
chological distress in the ICU.
Objective: To develop a protocol for systematic psy-
chological assessment of critically patients to identify level
of inpatient psychological intervention needed.
Methods: All patients admitted to a general adult intensive
care unit (ICU) over an 8-month period were screened for
eligibility for psychological assessment at 48 hours.
Eligiibility: negative score on Confusion Assessment
Method for the ICU (CAM-U), patient alert/awake, con-
sents to assessment.

Measures: Acute psychological distress was assessed using
the IPAT. A specifically designed checklist was completed to
identify known cognitive impairment, past/current mental
health or substance misuse history, and current psycho-
social stressors/supports.
Validated measures for depression, anxiety, a PTSD

screening questionnaire, and a health-related quality of life
measure were completed at opt-in follow up assessment 3-
12 months post-ICU discharge.
Assessment was adapted for patients with communica-

tion impairment or requiring an interpreter.
Level of Intervention/criterion:

· Psychological care by ICU team + written leaflet
(psycho-education/psychology service contact details):
all eligible patients

· Inpatient psychological intervention1: patients scoring 7
or above on IPAT or who self-referred

· Liaison with specialist mental health services: patients
with complex mental health problems/risk or safe-
guarding concerns

Data collection/analysis:
Demographic/clinical data collected from patient elec-

tronic records:

· Age, sex
· Admission type (planned surgical, emergency medical/

surgical)
· Highest level of care (level 2 or 3)
· Acute Physiology and Chronic Health Evaluation II

(APACHE II) score, Rockwood Clinical Frailty scores
(patients >65)

· Length of ICU/hospital stay
· History of mental health problems
· Scores on psychological measures

Data was anonymised and analysed in Excel.
Results: Results are shown in Figure 1 (patient eligibility
screening, psychological assessment and intervention data)
and Table 1 (patient demographic/clinical data.
Conclusions: Our protocol was effective in ensuring
systematic assessment of critically ill patients’ psychological
distress in ICU and identifying level of psychological in-
tervention need.
This project received a grant from CWplus.
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Figure 1. Patient eligibility screening, psychological assesment and intervention data

Table 1. Patient demographic/clinical data¹validated >65s; 2patients remaining in our hospital (n=114, 207 respectively)

Demographics
Sex, male N (%) 73 (55.7) 139 (52.9)
Age Mean (SD) 60.2 (17.7) 70 (19.5)

Admission type
Emergency Medical N (%) 88 (67.2) 94 (35.4)
Emergency Surgical N (%) 26 (19.8) 74 (28.1)
Elective Surgical N (%) 15 (11.5) 95 (36.1)
Missing N (%) 2 (1.5)

Highest level of care
L2 N(%) 66 (50.4) 200 (76.0)
L3 N (%) 65 (49.6) 63 (24.0)

Intubation
Intubated N (%) 40 (30.5) 45 (17.1)
Days intubated Mean (SD) 8.5 (10.2) 5.0 (5.2)

APACHE II Score Mean (SD) 14.1 (5.6) 12.5 (6.7)
Rockwood Clinical Frailty score1 ≥5 (in over 65s) N (%) 16/60 (26.7) 80/125 (64.0)
Prior mental health problems N (/%) 29 (22.1) Not known
Length of stay (LOS)
LOS: ICU Median (IQR) 5.0 (2.9, 9.0) 1 (0.8, 2.0)
LOS: post-ICU discharge2 Median (IQR) 9 (5, 17.6) 7 (4, 14)
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psychological distress in critical illness: A scoping review.
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care rehab carousel clinics
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Abstract
Introduction: Clinical pharmacists specialising in critical
care have become integrated into the critical care work-
force providing valuable contributions to patient care.1

These findings are supported through the inclusion of
clinical pharmacy services within national professional and
commissioned standards for critical care.2,3

On admission to critical care, clinical focus changes from
management of any chronic conditions to that of immediate
preservation of life. This is inherently associated with acute
changes in prescribed medicines. Medicines reconciliation on
admission to and discharge from critical care is included
specifically within the commissioning standards3 and aims to
address any discrepancies generated by this change in focus.

Unprecedented pressures experienced during the
COVID-19 pandemic have resulted in stretched staff to
patient ratios and mobilisation of less experienced staff.
This has negatively impacted the end-to-end reconciliation
process causing patients to be discharged home with un-
resolved medicines discrepancies.

In line with recent NICE4 and Intensive Care Society
guidance,5 rehabilitation of patients, post-critical care is
important in completing unresolved actions and optimising
care. Consequently, in September 2020 a carousel rehab
clinic was introduced. All professional groups were invited
to contribute.
Objectives: To embed a pharmacist within the rehabili-
tation clinic to focus on any unresolved medicines rec-
onciliation issues.
Methods: Five senior critical care pharmacists (band 8a or
above) participated in service provision to the clinic, which
ran on two days a week. For consistency and structure, a
local SOP and electronic note template was produced. All
interventions recommended were discussed with the pa-
tient at the time and for GPs to review and action as ap-
propriate in the context of their responsibility for ongoing
care.

Data collection for this service evaluation was retro-
spective and performed by one of the critical care phar-
macists who had participated in the clinic. Historic clinic
dates for September – November 2020 (inclusive) were
reviewed on the electronic scheduling system to identify
patients who attended clinic; these were then filtered for
pharmacist entries to ascertain:

· Number of patients reviewed
· Number of medication-related interventions made
· Intervention type and medication(s) involved

Results:Over the 3-month period 51 patients were reviewed
with a total of 59 medicine interventions made. The average
number of interventions per patient was 1.2, with a range of 0 –
7. Eight intervention categories were identified (see Figure 1);
the top three of which recommended stopping a medication
(27%), reviewing a medication’s need (19%) or restarting a
medication (17%). The drugs most frequently intervened on
were lansoprazole (12%) and bisoprolol (7%).
Examples of significant clinical interventions made

include:

· Stopping acutely initiated bisoprolol (resolution of acute AF
secondary to acute sepsis/dehydration on ICU)

· Stopping of acutely started olanzapine for ICU-related
agitation/delirium

· Dose optimisation of bisporolol (post recent NSTEMI)
· Re-initiation of atorvastatin (for secondary prevention

of IHD)

Conclusion: Medication interventions made by pharma-
cists in the post ICU rehabilitation clinic setting are clinically
significant and add value to patient care both in terms of
morbidity and mortality. Our results demonstrate a re-
duction in polypharmacy burden in line with wider
healthcare initiatives.
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Abstract
Introduction: SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2) has been responsible for one of
the largest global viral outbreaks in recent years.1 Ad-
missions to intensive care units (ICU) have increased. A
common consequence of prolonged ICU admission is ICU-
acquired weakness (ICUAW).2 Rehabilitation in ICU is well
established to be beneficial in combating ICUAW and
should be started as early as clinically possible.3

Objectives: This study aimed to explore the haemody-
namic effects of initial active rehabilitation in this complex
patient population.
Methods: During April to June 2020, continuous, pro-
spective cardiovascular and respiratory data (heart rate
(HR), systolic blood pressure (SBP), diastolic blood pressure
(DBP), mean arterial pressure (MAP) and peripheral oxygen
saturation (SpO2)) were measured for fifteen minutes be-
fore, during and for 30 minutes after the initial active re-
habilitation session. Active rehabilitation was defined as a sit
over the edge of the bed with assistance from therapists as

the minimum achieved in the session. The length of the active
rehabilitation session, the type of rehabilitation and reason
for stopping the session were recorded. Inclusion and ex-
clusion criteria were established a priori. Data were analysed
via non-parametric ANOVA.
Results: Initial active physiotherapy rehabilitation was
observed in 23 patients (17 male, median age 45 years (IQR
36,51)). Median length of mechanical ventilation prior to
starting active rehabilitation was 34 days (IQR 26,40). Four
patients were receiving extra-corporeal membrane oxy-
genation (ECMO) and three patients had been extubated
prior to rehabilitation. All patients achieved a sit over the
edge of the bed with one patient progressing to a stand.
Median length of treatment time was 11 minutes (IQR
8,14). Group analysis did not identify any statistically sig-
nificant changes in HR (p=0.975), SBP (p=0.907), DBP
(p=0.783), MAP (p=0.625) or SpO2 (p=0.666) across the
four study periods. There was no clinically significant
change across the variables (range -0.5% reduction to 5.9%
increase) with minimal changes in cardiovascular changes.
No medical intervention such as titration of medication or
additional ventilatory support was required during the
sessions or as reason for stopping.
Conclusion: This service evaluation suggests that initial
active rehabilitation in a group of critically ill adults with
COVID-19 at a specialist centre can be performed safely
without detrimental cardiovascular changes.
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ICU andBeyond - establishing a virtual post
ICU rehabilitation class. Supporting life
after ICU for patients and family

Rehabilitation
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Abstract
Introduction: A high proportion of patients surviving
critical illness have significant, continuing problems char-
acterised by weakness, loss of energy, physical difficulties,
anxiety, depression, post-traumatic stress, and for some,
impaired cognitive function.1 Enhancing survivorship, and
the quality of survival, is now central to the management of
critically unwell patients.2 Rehabilitation should be multi-
professional, interdisciplinary and coordinated across the
recovery continuum from ICU to the patients’ home to
optimise patient outcome, increase quality of survival, and
promote living and thriving as opposed to just surviving.

A quality improvement project developing ICU therapy
supported discharges in Northern Devon Healthcare Trust
identified that access to community rehabilitation services
was a limitation to optimising recovery after ICU. In 2020
the access to rehabilitation services was further challenged
by the Covid-19 pandemic. An MDT rehabilitation class to
continue supporting ICU patients following discharge from
hospital was identified as an option for improving patient
experience and outcomes.

Outpatient rehabilitation classes delivered by the ICU
care team were postulated to provide benefits such as
continuity of care, timely access and provide peer support
whilst complimenting community services.

Objectives:

· To test the effectiveness of an ICU rehabilitation class on
patient outcomes

· To establish the patient acceptability and experience of
an ICU rehabilitation class

Methods: A test of change methodology was used to pilot
a virtual ICU rehabilitation class in 2020 during the Covid-
19 pandemic.
Level 3 ICU patients who had a prolonged ICU stay of

greater than one week and had extensive rehabilitation
needs were identified via the current Covid-19 caseload,
the ICU follow-up clinic and from the caseload of the wider
ICU supported discharge quality improvement project.
A virtual rehabilitation class was designed including a pre

and post assessment using either Attend Anywhere, tele-
phone and a Zoom based class for one hour twice a week
for six weeks. Each one hour class included 30 mins ex-
ercise and 30 mins education.
MDT delivered education topics included delirium,

benefits of exercise, nutrition, speech, breathlessness,
pacing, mindfulness and a Q&A session with a consultant.
A broad range of patient outcomes were assessed

(Table 1) and a focus group was held following the class to
gain feedback on the experience and to inform the evo-
lution of the service design.
Results: Nine patients were identified that met the in-
clusion criteria and six consented to participate in the class.
Improvements were demonstrated across the range of

outcome measures (Table 1).
Themes arising from the focus group discussion included

an overall feeling of benefit, appreciation of the opportunity
to share experiences with others in a similar position and
reflection on the option to complete the course online.
Conclusion: A virtual rehabilitation class was well re-
ceived by patients with improvements shown in both
physical and mental wellbeing. Following patient feedback, a
further test of change may consider a combination of face to
face and virtual class delivery.
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Table 1. Results.

Outcome measure Pre Class - mean (range) Post Class - mean (range) Change

Fatigue Assessment Scale (FAS) 22.3 (16-36) 18.8 (14-26) -3.5
Generalised Anxiety Disorder-7 Assessment (GAD-7) 4.7 (1-9) 3.83 (0-12) -0.83
Patient Health Questionnaire–9 (PHQ-9) 6.5 (0-19) 4.3 (0-17) -2.17
EQ5D-5L index value 0.334 (0.016-0.767) 0.645 (0.314-0.877) 0.312
EQ5D-5L VAS 49 (25-70) 61 (25-75) 12
30 second Sit To Stand Test 10 (3-19) 15.4 (9-24) 5.4
Medical Research Council Dyspnoea Scale 3.5 (3-5) 2.2 (2-3) -1.33
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Abstract
Introduction: Respiratory failure is the most common
organ failure seen in the intensive care unit1 and is
managed with non-invasive or invasive positive pres-
sure ventilation (PPV). Negative pressure ventilation
(NPV) could offer a safe and effective alternative,
however existing devices, such as the iron lung, are
heavy and access to the patient for ongoing care is a
limitation. The COVID-19 pandemic necessitated in-
tense focus on the rapid design and manufacture of new
ventilators,2 most of which were positive pressure
ventilators. However, new, light-weight negative
pressure ventilators were also designed and appeared
to be safe and effective in an early trial in healthy human
volunteers.3 These devices have the potential to offer
patients an alternative to PPV, without the limitations
associated with the early negative pressure devices.
They are cheaper to manufacture, and importantly, do
not require a pressurised gas supply, which may be of
particular benefit to countries with less well-resourced
healthcare facilities in which acute and acute-on-
chronic respiratory failure continue to cause signifi-
cant morbidity and mortality.4

Objectives: To address whether acute or acute-on-
chronic respiratory failure in hospitalised adults can be
safely and effectively managed with NPV.
Methods: This systematic review was registered with
the international prospective register of systematic
reviews (ID CRD420200220881). MEDLINE, EMBASE,
CENTRAL, medRxiv, bioRxiv and Trip databases were
searched (from inception to 22nd April 2021). Eligible
studies included non-intubated hospitalised adults who
received NPV in the management of acute or acute on
chronic respiratory failure. We included randomised
controlled trials, non-randomised studies of inter-
vention and case series. Risk of bias was assessed using
three separate tools due to differing study designs.

Results: 575 unique citations were screened with 14
meeting inclusion criteria. 1032 acute episodes (888
patients) of respiratory failure were managed with
NPV, with 234 receiving PPV as a comparator. The
majority (n=845, 66.7%) were treated for an acute
exacerbation of COPD. 417 patients from four studies
were included in the meta-analysis. The effect of NPV
on PaCO2, pH and PaO2/FiO2 was similar to PPV with a
mean difference -0.39kPa (95% confidence interval
(CI): -0.95, 0.18), 0.01 (95% CI: 0.00, 0.02), and -0.16
(95% CI: -1.98, 1.66) respectively. Of those studies not
included in the meta-analysis six showed a statistically
significantly increase in PaO2 with the use of NPV and 5
showed a statistically significant improvement in
PaCO2. Rates of complications were similar with NPV
in those studies that compared it to PPV, and NPV
appeared to be well tolerated by patients. This sys-
tematic review study was limited by a wide range of
study designs.
Conclusions: NPV appears to be a safe and effective
alternative to PPV in the management of acute exac-
erbation of COPD. Evidence for its use in other forms of
respiratory failure is limited but warrants further
investigation.
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disease? A retrospective
observational study
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Abstract
Introduction: ILD is an umbrella term for a group of
respiratory diseases which affect the lung interstitum. Pa-
tients may present to hospital with known ILD and acute or
acute on chronic hypoxaemic respiratory failure or as their
first disease presentation. In comparison to other causes of
respiratory failure these patients have an increased critical
care mortality.1 Decisions not to escalate and admit to the
Intensive Care Unit (ICU) can be morally challenging,
particularly if functional status prior to hospitalisation is
good. However, prior studies have shown ICU mortality is
poor (60%) and if invasive mechanical ventilation (IMV) is
required this may be as high as 90%.2 Auditing real life
outcome data can guide and justify decision making, helping
clinicians by preventing moral injury and burnout.
Objectives: To undertake a 10-year case review of the out-
comes of patients admitted with AHRF associated with ILD
across the four adult ICUs in the foundation trust. To review
overall mortality and assess if any patient factors confer more
favourable outcomes to guide escalation decisions.
Method: A retrospective search was undertaken using the
electronic ICU ward watcher database of all patients > 18
years of age admitted between 2010 and 2020 to the four
adult ICUs in the trust using the search terms “pulmonary
fibrosis” and “fibrosing alveolitis”. Electronic records were
reviewed for all patients identified. Patients were excluded
if the primary reason for admission to critical care wasn’t
primarily respiratory failure.
Results: 200 admissions were identified, 122 were excluded.
A total of 78 admissions were included, average age 64 (65%
male). Of those, 6 were repeat admissions, 4 within the same
hospital stay – these patients had a 75%mortality. Overall ICU
mortality was 56.4%, and hospital mortality was 69%. 45%
were mechanically ventilated, with an ICU mortality of 85%.

The 78 admissions were grouped into five categories and
their respective mortalities were analysed:

· Chronic Fibrosing idiopathic interstitial pneumonia (IIP)
(n=28, ICU Mortality=75%, IMV Mortality=100%)

· Connective Tissue Disease associated (18, 39%, 86%)
· Drug-Induced (6, 17%, 50%)
· Combined Pulmonary Fibrosis and Emphysema (7, 43%,

66%)
· Other (15, 67%, 83%)
· No Prior Diagnosis (4, 50%, 66%).

Conclusion: In this study, ICU mortality was in line with
previous reports3,4 with best outcomes seen in the drug-
induced or CTD associated groups. Fibrotic IIPs conferred
significant in- hospital mortality (85%), with no survivors if
IMV was used. Overall, if patients underwent IMV, this led
to poor outcomes throughout this cohort with only 11%
surviving to hospital discharge.
Decision making regarding ventilation in ILD over the last

10 years has evolved and while this study’s data can’t
evaluate this, anecdotally the last patient with fibrotic IIP
invasively ventilated on the majority admitting ICU was in
2017. This likely reflects the anecdotally poor outcome
experience of the clinicians which has now been borne out
by this study’s data.
Limitations to this study include the possibility of ex-

clusion of patients from search results due to the reliance of
clinicians inputting correct information and the limited
coding terms for ILD on ward watcher.
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Predictors of poor outcome in patients
admitted to Intensive Care following failed
high-flow nasal oxygen therapy
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Abstract
Introduction: High-flow nasal oxygen therapy
(HFNO) can be effective in the treatment of acute
respiratory failure in critically unwell patients. How-
ever, in patients who deteriorate despite HFNO, de-
layed intubation has been shown to worsen ICU
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outcomes, including mortality, extubation success and
duration of ventilation.1 Identification of factors that
predict poor ICU outcome during HFNO therapy could
aid decision-making regarding escalation and timing of
intubation to avoid complications.
Objective: To investigate whether there were any pre-
dictors of poor outcome amongst patients who were ad-
mitted to an Intensive Care Unit (ICU) following treatment
with high-flow nasal oxygen in Medical HDU (MHDU) at a
tertiary hospital in Glasgow.
Methods: Between January 2016 and January 2019, there
were 106 patients admitted to MHDU who were treated
with HFNO, deteriorated and were subsequently admitted
to ICU. Data were collected from the patient record, in-
cluding demographics and physiological parameters. Se-
verity of respiratory failure was calculated using the ROX
index,2 measured after one hour of HFNO therapy and
immediately prior to ICU admission. Chi-square tests were
conducted to assess whether demographics, length of
HFNO therapy or ROX index were associated with poor
ICU outcome. Caldicott approval was sought and granted
for this retrospective cohort analysis.
Results: The majority (62%) of patients were male and
median age was 59 years. Median MHDU length of stay was
0.79 days (IQR 0.34-1.91) and patients received a median of
12 hours HFNO (IQR 5-29.5 hours) prior to admission to
ICU. Once admitted to ICU, 85.8% received invasive
ventilation. Hospital mortality was 43.4%. In a regression
analysis, only age and quartile of ROX index immediately
prior to ICU admission were significantly associated with
ICU outcome, with p values of 0.009 and 0.03 respectively.
Conclusion:Age and low ROX index immediately prior to
ICU admission are predictors of poor outcome in patients
admitted to MHDU receiving HFNO. The short time spent
on HFNO for the majority of patients suggests that direct
admission to ICU may be preferrable for patients who
would be for full escalation. Our findings may be limited by
only including patients who were admitted to ICU, but this
allowed for a clear demarcation of those felt to be suitable
for escalation.
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Can the alveolar dead space fraction be
used in the diagnosis of pulmonary
embolism? A literature review
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Abstract
Introduction: Alveolar dead space fraction (AVDSf) is
calculated as the difference between end-tidal and arterial
carbon dioxide and can be potentially used to represent the
degree of dead space present in the lungs. Pulmonary em-
bolism (PE) increases dead space; measurement of AVDSf
could therefore potentially aid in acute diagnosis.
Objectives: We performed a literature review to evaluate
the diagnostic accuracy of an abnormal AVDSf measurement
for diagnosis of acute PE, across a spectrum of clinical severity.
Methods: Using the Healthcare Databases Advanced
Search, Medline and Embase were searched from 1946 to 16/
06/2021 using prespecified search terminology and limited to
human studies. An additional search of the Cochrane library
was conducted. Two reviewers ran concurrent searches and
sifted abstracts for results independently. A third senior
reviewer adjudicated cases of disagreement. 358 results were
identified, 186 from Embase and 172 from Medline. No
relevant Cochrane reviews were identified.
Results: We identified 3 studies for final inclusion; 1 sys-
tematic review and pooled meta-analysis of 14 observational
studies,1 and 2 subsequent single-centre observational stud-
ies.2,3 Themeta-analysis demonstratedAVDSf to have a pooled
sensitivity of 0.73 (95% CI 0.69-0.78) and pooled specificity of
0.61 (95% CI 0.58-0.64) for the diagnosis of acute PE1. The
subsequent studies reported sensitivities of 0.68 (95% CI 0.50-
0.82) and 0.81 (95% NR) respectively and specificities of 0.74
(95% CI 0.65-0.81) and 0.63 (95% CI NR).2,3 Overall, the
studies found that AVDSf was significantly higher in patients
with PE thanwithout. Diagnostic accuracywas improvedwhen
AVDSf was applied to stable patients with a low pretest
probability, throughWells scoring or d-dimermeasurement.1,3

Conclusion: Our review found that there is insufficient
evidence to support using AVDSf to diagnose acute PE.
Particularly, we found no evidence to support using AVDSf
to exclude or confirm the diagnosis of PE in critically ill
patients with a high pretest probability.
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a therapy trial enough?

Respiratory support
Diana Al-Omari1, Anna Tchorzewska2, Anthony Wilson2, Andy
Haggerty2 and Alexander Parker2

1Manchester University Medical School
2Manchester University NHS Foundation Trust

Abstract
Introduction: Inhaled nitric oxide (iNO) can be utilized as
a rescue treatment option in refractory hypoxaemia and in
the potential reversal of pulmonary vascular resistance by
pulmonary vasodilation.1

Its use remains controversial due to limited evidence
regarding efficacy and potential side effects.2 Furthermore,
it requires additional equipment and consumables and its
infrequent use means staff may be relatively unfamiliar with
the treatment.
Objectives: Investigate use of iNOwithin our adult critical
care unit in order to identify potential quality improve-
ments that could be made to the delivery of this therapy.

Clarify the proportion of patients who demonstrated a
favourable PaO2/FiO2 (PF) response to iNO.
Methods: We conducted a single-centre retrospective
analysis of consecutive patients treated with iNO on the
General & Cardiac Intensive Care Unit at Manchester Royal
Infirmary between 01/01/2018 and 25/06/2021.

Data was extracted from electronic patient records on
patient characteristics, indication for iNO, starting dose, ven-
tilatory characteristics, change in PF ratio and ICU outcome.
Results were recorded at iNO initiation, 2, 6, 12 and 24 hours.

A responder was defined by improvement in the PF ratio
of ≥20% at any point up to 6 hours after initiation.
Results: 37 patients were identified, mean age 51 years (SD
14). 84%were male and 16%were female. 27 patients (73%)
had a diagnosis of COVID-19 pneumonitis (Figure 1).

Primary indication for iNO was acute respiratory failure
(ARF) in 32 (86%) and right ventricular failure in 5 (14%) patients.
Prior to iNO, patients had been in ICU for 11 days (SD

11) and had received invasive mechanical ventilation for 163
hours (SD 188). PF ratios at initiation were 12.8kPa (SD
5.0), in keeping with severe ARDS and 13 (39%) were
already proned at initiation.
Median troponin result prior to therapy was 21[IQR 14-

81]. 12 patients (32%) had ECHO evidence of raised pul-
monary artery pressures.
A starting dose of 20ppm iNO was observed for each

patient. By 6 hours, 14/37 patients (37%) were classified as
positive responders. There was a significant increase in PF
ratios at 6 hours compared to baseline in responders (15.9kPa
vs 12.0kPa, p=0.04) but no significant difference at any other
time point. There was no difference in the duration of therapy
in responders vs non responders (76 vs 85 hours, p=0.72).
Conclusion: iNO therapy may offer short-term im-
provement in oxygenation in <40% of patients at 6 hours.
Duration of therapywas similar regardless of response. This

may suggest reluctance to discontinue therapy once started
possibly through fear of precipitating deterioration, belief that
iNO has halted decline or reluctance to recognize futility
when there are few other therapeutic options.
iNO is typically commenced when patients have already

been invasively ventilated for several days. It is unknown
whether earlier initiation would affect response.
Use of iNO has increased markedly since the start of the

COVID-19 pandemic which should prompt units to eval-
uate their own practice with this therapy.
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Abstract
Introduction: Acute Disseminated Encephalomyelitis
(ADEM) is a rare, immune-mediated, demyelinating disorder of
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the central nervous system characterized by acute encepha-
lopathywith neurologic deficits andMRI findings consistentwith
multifocal demyelination requiring immunosuppression for
therapy.1,2 Patients seldom develop hypoxia during the course
of the illness, requiring prone ventilation to improve oxygen-
ation which is the first line of therapy and a proven standard of
care in patients with ARDS.3,4 We would like to present a case
of ADEM where a patient developed unexplained hypoxia
requiring prone ventilation.
Case description: A 35-year-old male with no significant
past medical history presented to our neuro-specialist
centre with one day history of severe lower back pain
associated with lower limb weakness and numbness. His
symptoms, which commenced 10 days post his Covid
vaccination, rapidly progressed over 2 days of hospital
admission to involve right upper limb & facial weakness. MRI
scan of brain and spine showed features of ADEM and pulse
Methylprednisolone was initiated. CT thorax and abdomen
on admission was unremarkable. He was transferred to the
critical care unit in view of progressive ascending paralysis
and was intubated on his 5th inpatient day due to in-
volvement of respiratory muscles. Following 4 cycles of
plasma exchange with albumin (day 6,7,9 and 10 of hospital
admission), he developed unexplained hypoxic episodes
which eventually resulted in sustained hypoxia, requiring
100% oxygen. Airway pressures and lung compliance were
within normal range. Bedside ultrasound demonstrated
good lung sliding in all lung fields and good left ventricular
contractility with no evidence of right ventricular dilatation.
There was no evidence of pericardial/pleural effusion.
CT thorax repeated on day 9 showed no features of acute

thromboembolic disease and there were no signs of lung
parenchymal involvement. Formal echocardiography with
bubble test showed normal heart with no evidence of patent
foramen ovale. Multi-disciplinary discussions involving car-
diology, respiratory, neurology teams and regional ECMO
centre could not explain the enigma of impaired oxygenation.
The patient responded well to 16 hours of prone ventilation
on day 10 with decreasing oxygen requirements. In the
subsequent 3 months of his inpatient stay, he was weaned off
oxygen and was tracheostomised in view of his neurological
illness. He continues to receive physiotherapy and neuro
rehabilitation which had led to clinical improvement.
Conclusion: The possible reason for hypoxia could be im-
paired tissue oxygenation post plasma exchange. However, it
could be a coincidental finding and there is not much literature
to explain this phenomenon and warrants further research.5
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Abstract
Introduction: Sedation is routinely used to facilitate
treatment of many patients within ICU. Commonly a
combination of propofol and an opioid is used to maintain
sedation. Sedation is not without risk, one of the most
significant being prolongation of mechanical ventilation and
thus length of stay. Other risks include increased risk of
critical illness myopathy and muscle wasting, increased
incidence of delirium, increased risk of nosocomial pneu-
monia, immunosuppression and VTEs.1

Due to the risks, the minimum amount of sedation to
facilitate treatment should be used. Patients should be kept
lightly sedated as this reduces ICU length of stay, iatrogenic
harm and morbidity.2 Sedation depth should be reviewed
on a regular basis and the depth of sedation be specified by
the daily prescribing of a Richmond Agitation Sedation Scale
(RASS) level.3

In addition to the targeting of light levels of sedation,
patients should also have daily spontaneous awakening trials
(SATs) if this is clinically appropriate to assess their suit-
ability for extubation.4

Objectives: To assess the current sedation practices
within a large ICU. Data was collected to inform a quality
improvement project as part of implementation of ICU
Liberation guidelines.
Methods: A retrospective case note review was carried
out.

Those ventilated for over 7 days were included. Patients
were excluded from data collection if they were on FiO2 >
0.6; recently received muscle relaxants; brain injury; con-
cern regarding patient’s airway or plan for tracheostomy.
Of 22 patient notes that were reviewed, 11 were eligible.
Data was collected for 7 days from when patients met the
inclusion criteria.
Results: Of the 77 patient days reviewed, a target RASS
was only prescribed on 4 (5%). 18 (23%) included a SAT
where all sedation was stopped. On in depth analysis of day
4’s data, the modal level of sedation achieved was RASS of -4
(range +2 to -5); none of the patients had a target RASS
prescribed.
Conclusion: The expected standard is that all patients
should have their RASS level prescribed on a daily basis;
only 5% met this target. Patients received larger doses of
sedative medicines than were clinically necessary and kept
sedated to a deeper level than required. There may be a lack
of understanding of the importance of prescribing and
regularly reviewing sedation level.
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The frequency of daily SATs also fell below the expected
standard at 23% of patient days. The literature suggests that
this should be a nursing led initiative however SATs can be
associated with an increased nursing workload and
therefore may not be done as often as optimal.5

In order to improve the level of sedation that is received
by patients on ICU an education video (https://youtu.be/-
OizBQmZAas) was designed and filmed and shared on
YouTube and Facebook on assessing levels of sedation using
RASS. In addition results of this audit were shared at de-
partmental audit meeting and a teaching programme de-
signed to encourage medical staff to set targets, empower
nursing staff to ask for target levels of sedation and en-
courage the closer titration of sedative medications.
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Abstract
Introduction: Pain, agitation, delirium, weakness, and
sleep deprivation are well recognized symptoms during an
ICU stay.1 In 2019, our institution set up an ICU Liberation

Working Group (ILWG)2, aiming to reduce the harmful
effects of these symptoms. This interprofessional working
group encompassed medical, pharmacy, nursing and allied
health members and utilised a multifocal approach.
Objectives: To review the impact of various initiatives
implemented on the outcomes of the ABCDEF (A2F)
bundle in the last two years.
Methods: These initiatives are based on each aspect of the
A2F bundle. As shown in Table 1, the interventions were
each targeted to one aspect of the A2F bundle and were
grouped under four themes of teaching, operational in-
terventions, informatics, and guidelines/policies.
These interventions were audited regularly, with the

results displayed on awareness boards, aiming to encourage
staff engagement. An ICU Liberation week was also held to
improve awareness and compliance with the A2F bundle.
Results: Audit cycles were performed in April 2019,
December 2019, and November 2020, assessing data
representing each arm of the A2F bundle. Two-thirds of the
audit standards showed a significant improvement after
initial interventions were employed. The third cycle
showed improvement has been maintained in half of the
standards. Unfortunately, adherence did reduce in several
fields. The greatest improvement was seen in sedation
target documentation.
A further cycle in January 2021 assessed the impact of

COVID-19 on A2F application, showing a reduction across
most audit criteria. There were, however, improvements in
family updates and early mobilisation.
Conclusion: The ongoing work of an interprofessional
ILWG has shown a cohesive approach application of the
A2F bundle, which has resulted in improved harm pre-
vention and management. The impact of COVID-19 has
been shown to have reduced our ability to provide im-
provements in A2F application.
Ongoing interventions are a bespoke sleep tool and

more detailed CAM-ICU assessment, designed to elucidate
the underlying causes of sleep disruption and delirium. A
focused quality improvement project has started, where
specific interventions are to be trialed on one ICU before
expectant deployment throughout other ICUs. Data will
continue to be collected and presented to further assess the
most effective methodology for application of the A2F
bundle.
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Abstract
Introduction: Clinically, Glasgow Coma Scale (GCS)
scores have been indicated to be ‘not useful’ to diagnose
delirium,1 though Frisch et al. found that a GCS score < 15
was as diagnostic for delirium as using a rapid checklist for
delirium symptoms in elderly patients transported by
emergency medical services.2 Meanwhile, there is stronger
evidence that Richmond Agitation-Sedation Scale (RASS)
scores are correlated with delirium, and non-zero RASS
scores have shown to be a very good indicator of delirium
in older emergency department patients.3

Objective: This study sought to analyze the association of
GCS and RASS scores with delirium incidence in intensive
care unit (ICU) patients.
Methods: GCS and RASS scores were recorded
throughout the day for 948 adult patients admitted to the

Cardiovascular, Surgical, and Trauma ICUs of Vanderbilt
University Medical Center from May 2018 to July 2018.
Delirium incidence was measured using Confusion As-
sessment Method (CAM-ICU) scores, considered to be the
gold standard for ICU delirium assessment.4 The average,
minimum, and maximum GCS and RASS scores were
compared for patients with (n=271) and without (n=669)
delirium, and logistic regression analysis was used to analyze
the association between the calculated scores and ICU
delirium incidence after adjusting for potential confounders
such as age, sex, length of stay, severity of illness (using
Diagnostic Related Group weights), and ICU unit.
Results: Two-sample T-tests indicated that patients with
delirium had significantly smaller average (11.94 [10.10,
13.70], p<.001), minimum (3 [3,8], p<.001), and maximum
(15 [15,15], p=.03) GCS scores during their stay than the
average (14.26 [12.67, 14.97]), minimum (10 [3, 14]), and
maximum (15 [15,15]) GCS scores for patients without
delirium. Meanwhile, patients with delirium had significantly
smaller average (-0.66 [-1.31, -0.28], p<.001), smaller
minimum (-4 [-5, -2], p<.001), and higher maximum (1 [0,2],
p<.001) RASS scores than patients without delirium [av-
erage RASS = (-0.29, [-0.79, -0.05]), minimum RASS = (-2,
[-4, -1]), and maximum RASS = (0, [0, 0])]. After adjusting
for the aforementioned potential confounders, the per-
formed logistic regression analysis found that lower average
GCS scores (OR = .968, 95% OR CI = [0.944, 0.991],
p<0.01) and higher maximum RASS scores (OR = 1.136,
95% OR CI = [1.111, 1.161], p<0.001) were significantly
associated with delirium incidence.
Conclusions: ICU patients who experienced delirium also
had overall lower GCS scores across the board, affirming
the conclusion from Frisch et al. that a lower GCS score

Table 1. Interventions.

Bundle
Intervention

Assessment,
prevention, and
management of
pain

Both SATs
and SBTs

Choice of
analgesia
and
sedation

Assessment,
prevention, and
management of
delirium

Early
mobilisation and
exercise

Family
engagement and
empowerment

Teaching,
Training +
Awareness

Pain management
teaching

Online SBT/
SAT training.

Dedicated
teaching
for all ICU
doctors.

Dedicated teaching
for all ICU
doctors and
nurses.

Adoption of ‘This Is
Me’ initiative

Repeated
teaching
sessions.

Delirium leaflets for
family members

Operational Pharmacy
presence
on ward
rounds

Streamlined rapid
delirium
assessment.

New mobility
equipment
including
dedicated
bedspace hoists

Outdoor family
area.

Nurse champions
auditing delirium.

Delirium reduction
design in new
ICUs

SALT involvement SALT involvement Patient diaries
Informatics CPOT integration

on daily notes
SBT

assessment
tool

CAM-ICU
integration on
daily notes

Guidelines +
Policies

Weaning
plans for
analgesia
and
sedation

Delirium guideline
linked to
prescription

Mobilisation
checklist
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than a baseline score may be predictive of delirium. Mean-
while, the calculated RASS score data highlights the granu-
larity that exists in the delirium spectrum, from hypoactive to
hyperactive. Taken together with the strength of the cor-
relation demonstrated by the adjusted logistic regression
analysis, these results suggest that GCS and RASS scores of
patients could provide objective insight into the spectrum of
ICU delirium severity and complement other developed
delirium assessment methods, as delirium assessment moves
beyond CAM-ICU’s binary identification approach.5
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Abstract
Introduction: Mechanical ventilation (MV) is a common
and often live-saving intervention on the Intensive Care
Unit (ICU).1 In order to facilitate this intervention, the

majority of patients require medical sedation. Optimising
sedation is one of the fundamentals of ICU care, and in-
adequate sedation has consistently been associated with
worse outcomes for patients.2,3

Ketamine provides amnesic, analgesic, and dose depen-
dant anaesthetic effects and is used successfully as an in-
duction agent for hypotensive patients.4 Despite its proven
haemodynamic safety, ketamine has not yet been adopted
as a routine sedative in ICU.
We present a scoping review of published literature on

the use of ketamine as a sedative to facilitate MV on ICU.
Objectives: The scoping review was designed to answer
the question ‘What is known about the use of ketamine as a
continuous infusion to provide sedation in mechanically
ventilated adults in the intensive care unit, and what gaps in
the evidence exist?’
Methods: The scoping review was designed using the
Preferred Reporting Items for Systematic Reviews and
Meta-analysis extension for Scoping Reviews (PRISMA-ScR)
checklist and the JBI manual for evidence synthesis. Data
was extracted using a dedicated form and reviewed by a
minimum of 2 reviewers.
A preliminary search of MEDLINE was made using the

terms: (Ketamine) AND (Intensive Care) AND ((Sedation)
OR (Analgesia)).
Results: Initial MEDLINE search returned 664 results. 35
potential articles were identified as potentially relevant and
assessed for eligibility. A further 5 studies were identified
using “keywords” from initial articles, and 15 articles
through ‘grey’ literature searches. After assessment, a total
of 30 met inclusion criteria (see Figure1).
Articles ranged from years 1981 to 2020, and from 11

different countries.
A total of 1089 mechanically ventilated patients were

included from the following ICUs: general/unspecified
(507), cardiac (95), medical (249), neurosurgical (108),
surgical (90), and trauma (37).
Of the 30 articles included there were a variety of

methods used, with 60% being either case reports/series
(20%) or retrospective cohort/observational studies (40%).
Fewer than half (47%) of the studies used a control or
comparator group.
The most frequently reported outcomes were cardio-

respiratory parameters, sedation scores, and effects on
concurrent analgosedative infusions.
Reported results varied, but commonly found benefits

included improved cardiovascular parameters, improved
sedation scores, and no negative effects on intracranial
pressure (previously a concern in neurosurgical ICUs).
Results are to be interpreted with caution given the

quality of most of the studies was assessed as weak to
moderate.
Conclusion: This scoping review highlights how limited the
literature is on using continuous ketamine infusions on ICU.
The variable designs and methodologies employed mean that
the quantity and quality of data is currently too sparse to
recommend widespread use of ketamine infusions.
The gaps in the knowledge base and literature presented

here strongly indicate that further investigation is war-
ranted. These gaps would be addressed by a large multi-
centre randomised controlled trial.
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Abstract
Introduction: Patients in the intensive care (ICU) com-
monly receive analgesics and sedatives to facilitate me-
chanical ventilation. Recommendations suggest patients are
kept as lightly sedated as feasible. Studies report an in-
consistent association between deep sedation, prolonged
ventilation and ICU stay.1

Figure 1. Search, inclusion, and exclusion flow diagram.
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Opinions around patients ‘wakefulness’ include dis-
comfort and the potential increased prevalence of psy-
chological morbidity.2 Alpha-2-agonists (clonidine and
dexmedetomidine) are agents used in ASD management
and reported to produce lighter sedation.

The aim of this project was to explore ICU pharmacist’s
perspective on ASD practice over UK.

Objectives:

· Explore ICU pharmacist’s views on: ASD practices,
sedation research priority, importance of A2B clinical
trial and the impact of Covid19.

· Determine the prevalence of clonidine and dexmede-
tomidine prescribing.

Methods:An online survey was devised on SurveyMonkey.
The survey was designed in 2 sections: -

1. Respondents provided responses based on a ‘point
prevalence’ of clonidine and dexmedetomidine pre-
scriptions, on day of completion.

2. Their local ICU sedation practice, their views on pri-
ority of sedation research, the A2B study and whether
they believed ASD was more challenging during the
Covid19 pandemic.

The online survey was distributed via the UK Clinical
Pharmacy Association Critical Care Group (UKCPA
CCG), the NIHR Critical Care National Speciality
Group (NSG), the UK Critical Care Research Group
and Twitter.

The survey remained active for 12 weeks from 30.3.2021
with reminders sent for completion every fortnight.
Results: There were 121 respondents, all but 1 were ICU
pharmacists. There are approximately 243 ICU pharmacist
posts in the UK, this represents a response rate of ap-
proximately 50%.

37 (30%) of respondent reported clonidine (but not
dexmedetomidine) was prescribed in their ICU; 7 (6%)
described dexmedetomidine only; and 76 (63%) reported
both.

In describing ASD during Covid-19 pandemic, 107 (88%)
respondents reported it had become more challenging.

83 (69%) of respondents stated that clonidine usage
increased during the pandemic (27 (22%) no change). 46
(39%) stated that dexmedetomidine usage increased during
the pandemic (50 (42%) no change).

Among the respondents 98 (81%) ‘strongly agreed’, and
20 (17%) ‘agreed’ that research involving ASD is a priority.

A2B is set to compare clinical and cost effectiveness of
propofol, clonidine, and dexmedetomidine as primary
sedative for ICU patients. 49 (40%) of respondents re-
ported participating in A2B. 65 (54%) respondents felt that
A2B was a ‘very important’, and 63 (52%) said it was an
‘important’ research question.
Conclusion: This survey reported widespread use of
alpha-2-agonists in ASD practice. Almost two-thirds of
ICUs report using both agents. Clonidine use is the most
prevalent. Given the paucity of high quality clinical effec-
tiveness and safety data for this drug, clinical trials which

assess clinical effectiveness, including ASD are a priority.
Respondents endorsed that ASD research is a priority, with
ASD management much more challenging during the
Covid19 pandemic.
Limitations include that the design was a brief online

survey; although had a high pharmacist response it did
not incorporate the views of other members of the ICU
team.
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Abstract
Introduction: Appropriate dosing of beta-lactam antibi-
otics in critically ill patients is challenging. Augmented renal
clearance (ARC) is considered an important cause of sub
therapeutic plasma concentrations. However, data from
large cohorts is lacking.
Objectives: Evaluate the correlation between ARC and
the steady-state plasma concentration of piperacilline/
tazobactam (TZP) or meropenem (MER) in critically ill
patients.
Methods: Retrospective analysis of adult critically ill pa-
tients receiving continuous infusion of TZP or MER in a
single center between March 2016 and April 2019. Inclusion
criteria were admission to the intensive care unit (ICU),
administration of TZP or MER in continuous infusion after
an initial loading dose, age>18y and availability of a plasma
concentration of the drugs studied. For the current analysis,
patients with acute kidney injury, receiving renal replace-
ment therapy, and patients without a measured creatinine
clearance (mCrCl) - based on an 8-hour urinary collection -
at the moment of plasma sampling were excluded. Anti-
microbial plasma concentrations were determined at
steady state (>12 h continuous infusion) by liquid chro-
matography with tandem mass spectrometry. Measured
concentrations were not disclosed to the treating
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physicians. ARC was defined as a mCrCl >130 mL/min.
Only one sample per antibiotic course was considered.
Results: We examined 599 samples (72% TZP, 28%
MER) from 545 ICU admissions, obtained from 531
individual patients. Median age of patients was 63 (IQR
53-72) years, 34% were female, 51% were admitted
after surgery, site of infection was mostly the respira-
tory tract (38%) or the abdomen (37%), median BMI
25.2 (IQR 22.4-28.4) kg/m2, serum creatinine 0.81 (IQR
0.66-1.10) mg/dL, APACHE IV score 107 (IQR 80-132),
SOFA score 8 (IQR 5-10). ARC was present in 32% of
TZP patients and 27% of MER patients. When com-
paring patients with vs. without ARC, median TZP
concentration was 48.6 (IQR 36.7-69.3) vs. 102.0 (IQR
74.5-151.9) mg/L, median MER concentration was 7.6
(IQR 5.7-11.5) vs. 16.7 (IQR 11.1-26.1) mg/L (both
p<0.001). There was a strong, negative correlation
between mCrCl and TZP or MER concentration (rs =
-0.769 and -0.749 respectively, p<0.001).
Conclusions: In this large series of critically ill patients, we
confirm steady-state plasma concentrations of broad-
spectrum beta-lactam antibiotics are significantly lower in
patients with ARC, with median TZP and MER concen-
trations in ARC samples about half of the concentrations
found in non-ARC patients.
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Abstract
Introduction:One of the major indications of performing
tracheostomy in ICU is anticipated prolonged mechanical
ventilation. Tracheostomy for critically ill patients in ICU
can be performed either by surgical approach or by Per-
cutaneous dilatational tracheostomy (PDT) of which the
later one has some clear advantage over the former one,
like PDT is less time consuming procedure and it can be
performed at bed side as well without the need of operation
theatre.1 Although early complications in the peri proce-
dural period reported to be life threatening events like
hemorrhage, false passage, hypoxia, pneumothorax and
death2 but the use of bronchoscopy during the PDT re-
duces the duration of procedure, morbidity and detects
intraoperative complications immediately which is missed
by blindly performed PDT approach.3

Objectives: Aim of our study was to find out the out-
comes including early complications, impact of bronchos-
copy guided procedure and to know the efficacy and safety

of airway secured with either endotracheal tube (ETT) or
laryngeal mask during the procedure.
Patients and methods: In this retrospective study all
patients, who underwent PDT over a period of 10 - years in
surgical and trauma intensive care unit were included.
Patient’s demographic data, method of airway secured
during the procedure, type of PDT, perioperative com-
plications, use of bronchoscopy and outcome were
recorded. SPSS version 23 was used to analyze data, and to
compare the groups’ t-test and chi square test were used. P
value of <0.05 was considered statistically significant.
Results: A total of 342 patients were enrolled in the study.
Male predilection was found to be prominent (276/80.7%)
and all the patients undergone blue rhino dilatational tra-
cheostomy (252/73.7%). Most of the patient’s airway during
the PDT was secured by the ETT (316/92.4%). 75.4% of
patients did not have perioperative complications. There
was no significant difference in rate of complication
whether airway was secured with ETT or laryngeal mask.
When the PDT was performed under vision with bron-
choscopy, the rate of perioperative complications was
significantly lower (p=0.001) [Table 1]
Conclusion: PDT is safe to perform with either ETT or
laryngeal mask. PDT should be done under vision with
bronchoscopy.
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Abstract
Introduction: Early cuff deflation and one way valve
placement inline for patients who are ventilated with a
tracheostomy allows for the restoration of verbal com-
munication with concomitant psychological benefits, and
enables assessment of bulbar function, delirium, pain, air-
way patency and speech and language problems.1,2 Such an
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approach has not been shown to impact respiratory or
ventilatory outcomes.3-5 Whilst the benefits may seem
obvious, the practice of using one way valves inline has not
been widely documented and there are a few published
patient selection criteria or protocols, but no national
guidelines. Our multidisciplinary team designed a novel
decision making tool and protocol to improve specialist
service provision.
Objectives: This was a retrospective audit of i) our de-
cision making tool and ii) our protocol for early cuff de-
flation, one way valve inline placement and ventilator
adjustments in a specialist tertiary referral neuroscience
intensive care unit.
Methods: The decision making tool and protocol guides
the selection of patients and the approach to early cuff
deflation.We performed a retrospective analysis of medical
and therapy electronic patient records on consecutive
patients with whom we had used this tool and protocol
over a two year period from December 2018 - December
2020. Data included diagnosis, primary mode of ventilation,
aim of first cuff deflation, time tolerated for first cuff de-
flation (minutes), and number of days between first cuff
deflation and decannulation.
Results: Eighteen consecutive patients were selected for
early cuff deflation using the decision making tool with the
following diagnoses: Encephalitis (5), COVID pneumonitis
(5), Guillain Barre Syndrome (4), Intracerebral haemor-
rhage (1), Posterior communicating artery aneurysm (1),
Motor Neurone Disease (1), Syringomyelia (1). At the time

of the initial assessment, the ventilation status was: 10
patients on CPAP/PS, 4 on SIMV, 2 on High Flow Oxygen
Therapy and 2 on a period of self-ventilation. The decision
making tool defined the aim of the initial trial as “laryngeal
wean” for 10 patients and “to facilitate communication” for
8. The median time for one way valve use for the initial trial
was 10 minutes (range 4-25). There were no deleterious
effects from following the protocol. All patients received
further one way valve inline trials, and seventeen were
weaned from the ventilator without respiratory compro-
mise. One patient with Motor Neurone Disease remained
ventilator dependent. Seventeen patients were subse-
quently decannulated (median 26.5 days after initial cuff
deflation, range 12-209).
Conclusions: Eighteen neurointensive care patients were
successfully able to use a one way valve inline in accordance
with our decision making tool and protocol. It is hoped that
our practice will prompt a wider discussion amongst dif-
ferent intensive care multidisciplinary teams about careful
patient selection and judicious use of a one way valve inline.
We plan to collect patient’s experience of the practice and
to update our protocol with emerging evidence around
optimal ventilator settings for using one way valves inline.
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The value of Fibreoptic Endoscopic
Evaluation of Swallowing (FEES) in
weaning a patient with a tracheostomy

Tracheostomy
Eibhlin Cleary and Angela Posada

St Georges Hospital

Abstract
Introduction: Fibreoptic endoscopic evaluation of swal-
lowing (FEES) is an established instrumental assessment
tool to evaluate laryngeal and pharyngeal structures related
to secretion management and swallowing (Langmore,
2001). The various benefits of FEES, have been identified in
research findings, including: its ability to visualize aspiration
events and pharyngeal secretions (Hiss and Postma 2003).
Despite its benefits, FEES remains an underutilised tool
across the UK and McGowan et.al (2001) found over 40%
of SLTs in the UK seldom or never using either FEES or
videofluoroscopy with tracheostomised patients. The lit-
erature gives less emphasis to the role of FEES in informing
tracheostomy weaning. At St George’s Hospital, a 1,000
bedded hospital with specialisms including, neurology,
neurosurgery, Head and Neck, trauma and cardiac the use
of FEES to aid tracheostomy weaning has been identified.
This study highlights the value of FEES in progressing tra-
cheostomy weaning with a review of outcomes over
12 months in 2019.
Methods: A retrospective analysis was conducted of FEES
referrals and assessments completed over 12 months
across acute SLT services. These were recorded on a single
spreadsheet that collated outcome data per patient referral.
Clinical outcomes were collected for secretion severity
rating (Murray et.al 1996), penetration aspiration scale
(Rosenbek et.al 1996), feeding outcomes, alternative

feeding and management recommendations. An analysis of
the data demonstrates trends in activity and impact on
clinical decision making.
Results: Of the total number of FEES assessments com-
pleted (n=78) in 2019 50% were patients with a trache-
ostomy. 41% of these tracheostomised patients were still
receiving mechanical ventilation at the time of the FEES
assessment highlighting the acuity of this patient group with
59% of these patients being on a critical care unit. FEES
informed tracheostomy weaning decisions in 59% of these
patients. 62% of tracheostomised patients who had a FEES
assessment had a secretion severity score of 3 on the
Murray Secretion Severity Rating Scale (1996) and subse-
quently FEES informed pharmaceutical secretion manage-
ment in 29% of this group. 48% of tracheostomised patients
who had a FEES assessment had a score of 8 on the
Rosenbek (1996) penetration aspiration scale and 18% of
patients who were NBM started oral intake following FEES.
No patients who had commenced oral intake were made
NBM following FEES assessment. Specific dysphagia therapy
plans were enabled following FEES in 48% of patients.
Referral to ENT following FEES assessment was made in
18% of tracheostomised patients.
Conclusion: This data highlights the value of FEES as-
sessment with patients who have a tracheostomy. St
Georges Speech and Language Therapists are increasingly
recognising this with 1/2 of the total number of FEES as-
sessments in 2019 being with tracheostomised patients.
FEES assessments with this patient group allowed detailed
assessment of oral pharyngeal secretion management and
dysphagia which in turn influenced tracheostomy weaning
decisions and oral feeding. Using FEES early in a patient’s
critical care journey can provide objective clinical findings
to inform weaning management plans with the overall aim
to reduce the time to decannulation.
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The use of the Passy Muir Valve with
COVID-19 Veno-Venous Extra Corporeal
Membrane Oxygenation patients; a
case series

Tracheostomy
Annie Martin

Royal Papworth hospital NHS Foundation Trust

Abstract
Introduction: Our Trust is a large academic and Veno-
Venous Extra Corporeal Membrane Oxygenation (VV
ECMO) national centre. During the first COVID-19 surge,
our centre supported 35 patients using VV ECMO. This
case series details the use of the Passy Muir one-way
speaking valve (PMV) with four COVID-19 patients on
VV ECMO; a new practice at our centre.
Objectives: To describe:

1. Using the PMV in-line with the ventilator circuit with
COVID-19 patients on VV ECMO.

2. Benefits, risk assessment and patient experience.
3. Implications on the Physiotherapy service.

Methods: The notes of the four patients were reviewed
retrospectively to collect data as per tables one and two.
In line with the Trust PMV guidelines, the four patients who

used the PMV were assessed by a Physiotherapist. A risk as-
sessment was completed prior to each session which included:
cardiovascular stability, staff competence and discussion with
the Critical Care Area (CCA) Multi-Disciplinary Team (MDT).
The PMV is a high-risk device. In accordance with the

Trust PMV guidelines, a Physiotherapist led each session
and stayed with the patient throughout. This reduced the
risks associated with using the PMV in an area where few
staff had been trained.
Results: Patient feedback included decreased work of
breathing and appreciation for being able to speak with
family. Two patients were able to engage with the CCA
MDT to make decisions about their care.
Following joint Physiotherapy and Speech and Language

Therapy assessment two patients, including one who un-
derwent Fiberoptic Endoscopic Evaluation of Swallowing
(FEES), were safe to have oral intake whilst on the PMV.
Oral intake whilst ventilated via tracheostomy was not
possible at our centre prior to the introduction of the PMV.
Twenty out of a total of 42 PMV sessions were stopped

due to lack of Physiotherapist time; the most common
reason for ending a PMV session. Two sessions were
stopped due to coughing and seven due to patient request.
There were four episodes of adverse events during a

total of 42 PMV trials; two episodes of hypotension and two
episodes of coughing. On each occurrence the PMV trial
was stopped and the patient recovered.
Conclusion: The use of the PMV with these four COVID-
19 patients on VV ECMO proved safe and effective. It

facilitated patient centred care by supporting communi-
cation and enabling oral intake.

There were instances where patients were unable to use
PMV due to demands on Physiotherapy time and availability.
Additional training is required for senior CCA nurses to be
competent using the PMV.

Further data collection is required to fully understand the
impact, safety and effectiveness of the PMV with this patient
group but initial results are encouraging.

P203

Routine early tracheostomies in severe
pneumonia: should TRACMAN have put
this to bed?

Tracheostomy
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Abstract
Introduction:Within the North East and Cumbria, a network
of 15 adult intensive care units (ICU), Cumberland Infirmary in
Carlisle (CIC) is renowned for high rates of early tracheosto-
mies, despite their intensivists having similar training back-
grounds. We performed an observation of practice at
Cumberland Infirmary and Sunderland Royal Hospital (SRH), to
determine if this perceived variation in practice was real.

TRACMAN demonstrated no mortality benefit with
early tracheostomies and suggested that intensivists were
poor at identifying patients who required ventilation for
over 7 days.1 TRACMAN showed no increased harm in the
early tracheostomy group. Studies have shown a reduction
in sedation and ICU length of stay in patients who un-
derwent early tracheostomies, but the evidence is weak and
often conflicting.2,3

Objectives: To establish whether the proportion of pa-
tients who underwent tracheostomy and when it was
undertaken was different between the two ICUs, and if this
translated into a difference in patient outcome.
Methods: Ward watcher data was interrogated between
01/08/2018 and 31/07/2019 for patients admitted with
pneumonia as a primary or secondary diagnosis, who had
been ventilated for greater than 48 hours. Baseline gender,
age, aetiology (community vs hospital acquired) and
APACHE II scores were collected to ensure adequately
matched groups. Patients with pre-existing tracheostomies
were excluded. Data was collected for whether a trache-
ostomy was performed, when the tracheostomy was
performed, number of days sedated, duration of mechanical
ventilation, ICU length of stay and survival to ICU discharge.
Results: CIC performed tracheostomies in 82.5% of 40
patients ventilated for over 48 hours for pneumonia, whilst
SRH performed tracheostomies in 20% of their 35 patients
(p< 0.00001). The median time to tracheostomy was two
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days at CIC (range 1-7 days) and 8 days at SRH (range 0-16
days) (p<0.001). There was no significant difference in days
sedated, duration of mechanical ventilation, length of ICU
stay or survival to ICU discharge.
Conclusion: Two similar ICUs had a disparate approach to
the timing of tracheostomies in patients with pneumonia.
Drawing any conclusions about patient outcomes is not
possible with this number of patients. Even with much
larger datasets determining differences in relevant patient
centred outcomes between early and late tracheostomies is
difficult.2

Although TRACMAN provided good evidence that early
tracheostomies did not improve 30-day mortality, it is not
the whole story. The heterogeneity of ICU patients makes
differences in length of stay and consequences of ventilation
and sedation, such as delirium, difficult to study. Challenges
in long term follow up of ICU patients and the low rates of
complications, make study of harm difficult to quantify.
Discussion about variation in practice is however important
to help us reflect on our practice and apply the evidence
available to us.

Neither early tracheostomies for all patients, nor waiting
for a set time or number of failed extubations is likely to be
universally correct. Further research to identify patients
that might benefit from an early tracheostomy would be
helpful.
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qualitative systematic review
and metasynthesis
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Abstract
Introduction: Tracheostomy is a common surgical pro-
cedure in intensive care involving the insertion of an artificial
airway through the front of the neck into the trachea. Most
patients with a tracheostomy experience a period of being
unable to speak. The evidence-base to support tracheostomy
management decisions is poor.1 Much of the literature fo-
cuses on timing and technique of insertion and uses hospital
outcomes such as mortality or length of stay to measure
success. Clinicians lack data on what matters most to patients
to support patient-centred management decisions.
Objectives: To describe the key tracheostomy-related
concerns and experiences of patients in intensive care
and consider practice implications.
Methods:
Design: systematic review and metasynthesis of qualitative
literature on patient experience of tracheostomy.
Setting: intensive care.
Population: adults with a tracheostomy.
Inclusion criteria: qualitative data on the experience of
tracheostomy from patients’ perspectives; full text in En-
glish language.
Exclusion criteria: paediatric orwholly quantitative studies.
Search strategy: comprehensive search: four bibliographic
databases; grey literature search; expert recommendation.
Data selection/extraction: search returns were uploaded
into EPPI-Reviewer2 software. Titles and abstracts were
reviewed by two reviewers, with disagreements arbitrated by
a third reviewer. Full-text eligibility was assessed in a similar
manner. Metasynthesis was achieved using thematic syn-
thesis.3 Descriptive themes and sub-themeswere additionally
analysed using the eight dimensions of the Humanisation
Value Framework (HVF)4 (Table 1) to generate analytical
themes, which were then applied to the research question.
Results: Initial searches returned 2971 articles (Figure 1).
Full-text screening was completed on 127 articles and 13
articles were included in the metasynthesis. The review
encompassed data from 203 participants across 7 countries.
Five major descriptive themes emerged: ‘Voice and
communication’; ‘Autonomy and self-identity’;

Table 1. Conceptual framework of the dimensions of
humanisation. Reproduced from Todres et al (2009)4 under the
Creative Common Licence.
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‘Psychological needs and experiences’; ‘Physical needs
and experiences’; and ‘Facilitators to wellbeing and
recovery’ (Table 2).
The metasynthesis revealed that patients wanted to

feel and be treated as humans in a holistic sense: indi-
viduals with a unique view of the world; having control
over own actions and what was done to them; con-
nected with others; able to make sense of what was
happening; continuing their own personal story; and
experiencing events through integration of physical
senses and their mind’s interpretation. Meeting these
needs required humanity in care. Good communication
was the medium through which positive patient-centred
outcomes were achieved. Poor communication was
associated with dehumanising care. Lack of natural voice
was a major threat to both good communication and
patients’ identities.
Conclusions:Healthcare that focuses on the physical body
over the person as a whole risks dehumanisation of pa-
tients. Being able to speak helps patients maintain their
identity and helps patients and staff jointly achieve positive
patient-centred outcomes.
Preserving voice should be given high priority in tra-

cheostomy management decisions, e.g. tube size, cuff de-
flation and the use of speaking valves. Healthcare staff
training should promote understanding of humanised care

and identification and management of issues that threaten it.
Further research is needed to identify measures to capture
humanised care.
Grants: Authors one and three hold HEE/NIHR Clinical
Doctoral Research Fellowships
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Tracheostomy confidence on a general
intensive care unit: a survey

Tracheostomy
Luke Bracegirdle1 and Ben Booth2

1University Hospital Southampton NHS Foundation
2University Hospital Southampton NHS Foundation Trust

Abstract
Introduction: The COVID-19 pandemic led to mass re-
deployment of the clinical workforce to support intensive
care units. Many junior doctors and nurses have little to no
experience of dealing with patients with a tracheostomy.
Tracheostomies are common in the critically unwell, with
approximately 12,500 performed each year in England.
Indications may include upper airway obstruction, airway
protection, weaning, long-term ventilation, or secretion
management; the clinical course of COVID-19 means more
patients than ever are receiving a tracheostomy as part of
their standard care. Complications are common, and the
nature of harm may depend on the clinical environment and
level of staff training. Despite difficult airway guidelines
becoming widely accepted, tracheostomy emergencies
were historically managed by relying on individually ac-
quired skills. NAP41 highlighted a number of significant
tracheostomy complications. As a consequence, national
guidelines for emergency tracheostomy were published in
2012.2 The National Tracheostomy Safety Project advo-
cates for improved care and safety for patients with a
tracheostomy.
Objectives: To establish the confidence and competence
at dealing with tracheostomy emergencies in a cohort of
existing and redeployed general intensive care staff.

Methods: We devised and disseminated a survey to all
clinical staff working on the general ICU in a single tertiary
university hospital during the COVID-19 second wave. We
received 40 responses from a diverse group including
doctors of varying grades, ACCPs and nurses of ICU and
non-ICU background.
Results: The majority of respondents had looked after a
patient with a tracheostomy within the last week. Most had
experience with dealing with an emergency and were aware
of the national tracheostomy safety project. Despite this,
the majority were not confident at dealing with trache-
ostomy emergencies. Of concern, the majority had re-
ceived no formal training on dealing with tracheostomy
emergencies. The overwhelming majority would like fur-
ther training.
Conclusion: The clinical course of COVID-19 means
many more patients than normal are receiving a trache-
ostomy as part of their standrad care. There is a clear need
and want for further training for clinical staff on dealing with
tracheostomy emergencies, especially in the event of a
repeat mass redeployment.
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Abstract
Introduction: The COVID-19 pandemic has posed unique
challenges to the undertaking of tracheostomies in the
critical care setting. With patients quickly overwhelming
intensive care units (ICU) worldwide and requiring venti-
latory support for extended periods of time, many of them
have required tracheostomies to facilitate recovery.1

Whilst considerable attention has been paid to optimising
staff safety during the procedure and the timing of the
procedure itself,2 it is equally crucial to ensure that critical
care staff are well-trained and confident in dealing with
routine tracheostomy care and potential emergency sce-
narios on a day-to-day basis.
Objectives: To qualitatively assess the knowledge of
tracheostomy care and emergencies through the admin-
istration of a questionnaire to nurses and doctors working
in our general adult ICU department. To subsequently
construct a teaching curriculum informed by the ques-
tionnaire results and deliver a formal course to all ICU staff
members caring for tracheostomy patients.
Methods: A 15-item paper questionnaire was designed. In
order to gauge a reliable baseline of staff familiarity with tra-
cheostomies, the format used was open questions rather than
multiple choice, with pre-determined ideal answers set in line
with the guidelines issued by the National Tracheostomy Safety
Project (NTSP) and our own Trust. Six questions focused on
tracheostomy care and five questions were based on trache-
ostomy emergency scenarios. The questions and answers were
subsequently validated by a panel of consultant ICU nurses with
a specialist interest in tracheostomy care and education. The
final questionnaire was then distributed to junior doctors and
nurses in our ICU department.
Results: A total of 32 completed questionnaires were
returned from 60 distributed (53% response rate): 9 from
junior doctors and 23 from nursing staff. Of the nurses, 15
were Band 5 and 8 were Band 6. The grade of junior doctor
respondents ranged from Foundation Programme Year 1 to
Core Training Year 2. The average total of correct answers
submitted by doctors was 30.9%, 39.1% by Band 5 nurses
and 75% by Band 6 nurses. All respondents stated that they
would benefit from a tracheostomy teaching course,
highlighting physiology, tracheostomy tube types and
emergency simulation as preferred areas of focus. Based on
the responses to individual questions, five domains were
identified and selected for a proposed teaching curriculum
aimed all at ICU clinical staff: (1) Clinical science, (2)
Tracheostomy tubes, (3) Suctioning, (4) Cuff management
and (5) Emergency scenarios.

Conclusion: The survey indicated that there was a lack of
sufficient knowledge relating to tracheostomy care and
emergencies amongst junior doctors and Band 5 nurses
working in the ICU department and an unmet need for
appropriate training dedicated to the subject. There is no
doubt that the COVID-19 pandemic caused significant
disruption to educational opportunities. Using the areas
highlighted from the questionnaire, we propose the de-
livery of a tracheostomy course aimed at all critical care
staff members. Our aim would be to eventually expand the
curriculum to also encompass the ward setting, ensuring
that all hospital staff responsible for the care of trache-
ostomy patients are component and confident in doing so.
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Abstract
Introduction: Tracheostomy is a frequently performed
procedure in critically ill patients. Both percutaneous di-
latation tracheostomy (PDT) and open surgical tracheos-
tomy (OST) can be associated with complications and
significant morbidity.
Objectives: We aimed to determine the complications
associated with tracheostomies on the Intensive Care Unit
(ICU) at Salford Royal Hospital, UK. We aimed to compare
the complication rates between PDT and OST.
Methods: We conducted a retrospective analysis of all
patients on ICU at Salford Royal Hospital who underwent a
tracheostomy, between January 2018 and December 2019.
We reviewed procedure related (bleeding, pneumothorax,
surgical emphysema, or procedure failure) and maintenance
related (bleeding, skin breakdown, swelling, cannula dis-
placement or infection requiring antibiotics) complications.
Results: 161 patients had a tracheostomy inserted: 138
PDT and 23 OST. The number of days to tracheostomy was
longer for OST; 15 days (SD 10) vs 11 days (SD 6.4) (p =
0.073). Average length of stay on ICU did not differ be-
tween PDT and OST; 28 (SD 24) and 27 (SD 19) days,
respectively (p = 0.94). The most common reasons for OST
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were aberrant vessels over the trachea (30%) and C-spine
injury (17%).

Procedure related complications rates did not differ
between groups (p = 0.97). The OST group experienced
significantly more maintenance related complications than
PDT; 30.4% vs 6.5%, respectively (p<0.05). OST experi-
enced higher rates of; infection 13% vs 1.5%, skin break-
down 8.7% vs 1.4%, bleeding 4.3% vs 0.7%, and
displacement 4.3% vs 2.9%.
Conclusion: OST are associated with significantly higher
rates of maintenance related complications, particularly in-
fection. Further research is needed to develop protocols for
identifying those patients who would classically go for OST,
who may benefit from a hybrid approach tracheostomy.
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Critical care transfer bags: improving
maintenance and efficacy off unit
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Abstract
Introduction: The Royal Berkshire Hospital is a busy
teaching DGH with a 17 bed adult ICU and over 1000
admissions to intensive care annually.1 It is imperative to
have a functional critical care transfer bag for use in critical/
emergency situations to help facilitate high quality patient
care.

Initially on the unit there was a critical care kit, com-
prising of three bags with intended weekly checks. The bags
contained equipment to help deal with airway emergencies
as well as anaesthetic and emergency drugs. These bags
however were missing certain key items such as neuro-
muscular blockers for RSIs and could often go for long
periods without being restocked or checked due to time
constraints on the unit and the inefficiency of the system.
Objectives: The aim of this QIP was firstly to create a
standardised approach to the checking and refilling of
critical care bags by making this process as user-friendly and
time efficient as possible. This was in order to eliminate the
variability we were encountering. Secondly we wished to
optimise the essential drugs and equipment available in the
bags for emergency situations.
Methods: The project included an initial data collection
followed by four phases. The initial data was collected whilst
on shift (real time 14 days). Phase 1 (retrospective study
28 days) introduced a kit checklist and the introduction of
rocuronium. Phase 2 (retrospective study 42 days) was staff
education about the kit and changes. Phase 3 (retrospective
study 56 days) introduced a new consolidated transfer bag
followed by video communication to staff. Phase 4 (com-
menced 1/5/21 and finishes 30/9/21) includes further staff
training, a new refill station and a refined checklist.
Results: During the initial data collection the mean refill
time of the critical care bags was 39 hours with multiple

expired drugs and inconsistencies across the different bags
on the unit. Interim analysis of data collected up to the start
of phase 4 shows significantly reduced refill times, reduced
on average to 3 hours. There is also more frequent checking
of the transfer bags with ongoing positive qualitative
feedback from trainees on the unit regarding the func-
tionality of the bag and its contents.
Conclusion: Preliminary analysis suggests improved effi-
ciency in restocking of the critical care bags, allowing for
more time on the unit to focus upon patient care. Qualitative
feedback is also suggestive of improved functionality of the
transfer bag in emergency situations off of the unit with
increased availability of emergency equipment and drugs.
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How the delivery of a Transfer Practitioner
induction program supported the rapid
upscale of an Adult Critical Care Transfer
Service during a surge of Covid-19

Transfer and retrieval
Amy Formstone, Caroline Hindley, Scott Grier and David Ashton-
Cleary

Retrieve

Abstract
Introduction: Retrieve, the SouthWest’s dedicated Adult
Critical Care Transfer Service (ACCTS), went live on 2
November 2020. As one of the first ACCTS in the country,
every element of Retrieve’s operational and clinical service
had to be developed from scratch. Within two months of
going live, the service was asked to rapidly expand its
service provision to meet the demands of the pandemic.
The Transfer Practitioner (TP) training proved to be an
essential component of the service’s ability to deliver this.
Retrieve transfers are performed by a Duty Consultant

and a TP operating from bases in Cornwall and Bristol.
Along with a core leadership team, the twelve newly ap-
pointed full-time TPs, all experienced critical care nurses,
became essential to the day-to-day delivery of a high quality,
safe, service and were a continuous presence at a time of
rapid temporary clinician influx.
Objectives: The objective of the TP induction program
was to create a cohort of highly trained practitioners who
could guide the delivery of a high-quality service even during
times of rapid expansion. This induction program was novel
and had to be delivered across the challenging geography of
the South West region.
Commissioned, developed and launched during the

COVID-19 pandemic, Retrieve’s service design needed to
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be scalable, flexible and agile, during a time of remarkably
challenging operational pressure.
Methods: The induction program was developed and
led by the Retrieve Base Lead Nurses and was delivered
by a multidisciplinary faculty across two base locations,
including face-to-face and virtual sessions. Presenta-
tions on a variety of clinical transfer-specific topics as
well as Retrieve governance and SOP’s. The sessions
included small group teaching, equipment familiarisation
and a modified Neonatal, Adult and Paediatric Safe
Transfer and Retrieval (NAPSTaR) course. The program
concluded with the two teams coming together at NHS
Nightingale Hospital Bristol for two days of simulation
scenarios in a Covid-19 safe manner.
Results: The induction program established and promoted
team cohesion. Created a safe space to learn new tech-
niques and ensured the service had an agile and flexible
workforce.
Within two months of launch, Retrieve was able to

double in size within days of the NHS England in-
struction to provide additional capacity and capability.
Secondary to the success of induction, with TPs a
continuous presence for each transfer, Retrieve was
able to rapidly onboard forty ‘surge doctors’ helping to
provide high-quality transfers. Undertaking both
business as usual and a large number of regional and
inter-regional capacity transfers, including 100% of
regional capacity transfers.1

Conclusion: The induction was a key component of how
Retrieve was able to establish a solid foundation.
The transfer practitioners have key buy-in, are engaged in

service development and improvement, and take pride in
being part of a novel service.
Developing a service during a period of such operational

pressure has been challenging, but implementing a con-
sidered, systematic, team-focused, equitable induction
program was one element of how Retrieve became an agile
and flexible service, responsive to providing additional
capacity when required.
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Abstract
Introduction: NECCTAR, the North East London Critical
Care Transfer And Retrieval Service, is a regionally funded
retrieval service that provides a comprehensive local, re-
gional, and national critical care transfer capability. Transfer
teams may encounter unexpected delays during all parts of a
patient’s journey, and from a wide variety of sources. These
delays may impact the teams’ ability to provide an efficient
service and may heighten risk in some instances. We set out
to explore the significance of crew-reported delay incidents
and any lessons learnt for refining service processes.
Objectives: Examine the sources, types, and significance
of transfer delays formally reported by the critical care
transfer team.
Methods: Each NECCTAR transfer included contempo-
raneous electronic capture of seven checkpoints throughout
the journey, from initial tasking through to completion of the
job and readiness for another tasking. Sources of delays
reported by the NECCTAR team were formally recorded in
full and then categorised. Unpaired two-tailed t-tests were
used to compare the mean duration of time under
NECCTAR care for transfers that had no recorded delay
against the cohorts of transfers with recorded delays.
Results: In the period from December 10th to August
22nd, 2021, NECCTAR was tasked 382 times and com-
pleted 339 (88.7%) patient transfers. 275 completed
transfers had no recorded delays. The mean time under
NECCTAR care for a non-delayed job was 140.7 minutes.

The NECCTAR team formally reported delays in 64
transfers, which are summarised in Table 1.
Conclusion: Any transfer of a critical care patient is rec-
ognised to be a high-risk episode, so minimising the duration

Table 1. ■■■.

Delay Reason Number of Jobs Average Time under NECCTAR Care Difference (min) p-value

No delay 275 140.7 - -
Referring site readiness 21 196.7 56 <0.0001
Receiving site readiness 12 168.0 27.3 0.05
Patient Stabilisation and Optimisation 11 161.5 20.8 NS
Vehicle malfunction 8 179.9 39.2 0.0245
Equipment-Related Malfunctions 8 162.9 22.2 NS
Organisational Delays 3 147.7 7.0 NS
Road Traffic Collision 1 140.0 (0.7) NS
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of these episodes andmaking the transfer process as timely as
possible is of significant importance to their care.1

Intensive care unit readiness and vehicle malfunction are
the most significant sources of delay to NECCTAR’s safe and
efficient critical care retrieval service. We have improved
our referral process to prompt referring and receiving site
readiness through specific proformas and instructions.

While stabilisation or optimisation time was reported as
a delay in 11 episodes, this is likely an effective use of a
critical care retrieval team’s expertise and alternative
categorisation may be more appropriate. Referral checklists
have since aided in expediting preparation of appropriate
patients for non-clinical transfer as the service evolved with
pre-and-post intervention impact assessment planned.
Delays caused by vehicle malfunction will be mitigated as
the fleet of ambulances utilised by NECCTAR is due to be
upgraded next year. Significance testing applied to low
incidence causes of delay is limited by the small numbers.

NECCTAR continues to capture data to analyse where
delays are occurring and whether solutions are effective.
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Translating critical incidents to service
development in urban critical care transfer

Transfer and retrieval
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Abstract
Introduction: Clinicians in retrieval and transfer medicine
face increased diagnostic uncertainty by virtue of their
operational environment.1 Integral to our quality im-
provement and clinical governance framework is individual case

analysis, clinical incident interrogation and follow up of every
single patient to the point of discharge from critical care. We
describe a case where an adverse clinical incident several hours
post patient handover was a driver for implementing process
and diagnostic change within our own service.
Objectives: Describe the translation of after-action re-
view of a critical incident into service improvement.
Methods: A 61-year-old patient with severe acute re-
spiratory distress syndrome (ARDS) secondary to coro-
navirus disease 2019 (COVID-19) developed an ischaemic
lower limb. A diagnosis of femoral artery thrombosis was
confirmed by computed tomography angiography, neces-
sitating transfer to the regional vascular centre. The
transfer was undertaken following emergent intubation of
the patient by the referring unit and patient followup
proceeded as per our standard operating procedures.
Results: The transition to invasive ventilation demon-
strated low lung compliance and a poor alveolar-arterial (A-
a) gradient in keeping with established ARDS secondary to
COVID-19.2 Deterioration in oxygenation and respiratory
mechanics was partially (falsely) attributed to switching
from semi-recumbent to supine positioning.
Within 3 hours of handover to the receiving team, a rapid

deterioration in oxygenation and ventilation occurred with
subsequent diagnosis of tension pneumothorax. This was
managed with an intercostal drain which resulted in a
significant drop in peak airway pressure (24cm H2O).
Close collaboration between our service and the in-

volved hospitals enabled a detailed multi-service review. A
number of missed opportunities were identified for pre-
vention of deterioration due to a tension pneumothorax:

1. Immediate post-intubation x-ray imaging regardless of
time-critical nature of transfer

2. Lung POCUS post-intubation or at any point whilst
transitioning care

3. Highlighting post-intubation imaging as an immediate
post-arrival need at handover

Pre-departure, post-intubation x-ray was added to our
checklist as a cognitive aid. We further identified lung point
of care ultrasound (POCUS), an established adjunct to
clinical examination,3,4 as a potentially missing diagnostic
safety-net. Consequently, we set out to introduce a lung
POCUS operating policy. This includes a device optimised
for the pre-hospital environment (VScan Air, GE Health-
care, USA), training package, decision-aid algorithm, and

Table 1. Arterial gases and ventilatory indices pre and post transfer.

Pre-departure Arrival

FiO2 1.0 1.0
pH 7.20 7.20
pCO2 (kPa) 8.65 8.96
pO2 (kPa) 9.87 10.7
Haemoglobin (g/L) 127 122
Base excess (mmol/L) -3.7 -2.9
Lactate (mmol/L) 4.4 3.6
Peak inspiratory pressure (cm H2O) 32 32
Positive end-expiratory pressure (cm H20) 10 8
Tidal volume (ml) 330 400
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overarching governance. We will monitor the diagnostic
impact of this tool and benchmark against previously
published literature.3,4

Conclusion: Robust followup, governance, and stake-
holder engagement allowed us to identify an adverse event
detected several hours post patient disposition at the re-
ceiving site. With an increasing volume and complexity of
transfers, diagnostic adjuncts formerly considered the ex-
clusively the domain of in-hospital practice may well be-
come core techniques in retrieval medicine.
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Designing a framework for long-range
critical care transfer away from the
epicentre of a crisis
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Abstract
Introduction: The North East London Critical Care
Transfer And Retrieval (NECCTAR) Service provides a
complete adult critical transfer capability. During the sec-
ond wave of the COVID-19 pandemic, London was the
epicentre of critical care activity1. Resource pressures
escalated rapidly to unprecedented levels of demand.1 Beds
for regional decompression became increasingly rare within
London, necessitating long-range transfer. These were
considered to be journeys over two hours in duration and
to hospitals outside of the M25. NECCTAR was the first
critical care transport service during this peak to decom-
press a London-based COVID-19 patient to a bed sourced
nationally.
Although longer-range ground transfers are associated with

inherent risks, these can be mitigated through a dedicated
transfer team and equipment.2,3 NECCTAR was required to
rapidly and iteratively design a framework for long-range

transfers. The service leadership drew on experience from
aeromedical pre-hospital resources. Detailed case review was
undertaken to refine the standard operating procedure. As
pandemic pressures have reduced, the guidance has now be-
come translatable to longer-distance repatriation and specialist
transfers.
Objective: To develop and refine a novel framework for
maintaining patient safety during long-range critical care
unit transfer.
Methods: Risks associated with long-range critical care
ground transfers were broadly identified as patient, staff,
and equipment/technical risks. Ethical considerations were
prominent in planning. Risks were categorised for standard
operating procedure design purposes. Data were con-
temporaneously recorded for all taskings from point of
referral to completion. The risks and their mitigations are
summarised in Table 1.
Results: An iteratively designed standard operating
procedure was developed. NECCTAR has been re-
ferred 29 long-range missions and has completed 20
(68.9%) of these. Long-range taskings are significantly
less likely to result in a completed transfer (68.9% v
88.3%, Fisher’s p=0.029), predominately due to unan-
ticipated changes in clinical status prior to departure.
The longest duration of time and distance travelled
under NECCTAR care was 5 hours, 32 minutes and 278
kilometres, respectively.

All completed long-range transfers were followed up to
discharge from intensive care; there were no significant
adverse events in this group.
Conclusion: NECCTAR has developed a framework that
ensures stringent patient selection and transfers by a
dedicated, senior-led crew with multiple risk mitigations. A
strong governance process has informed updates to
maintain patient safety. This framework has now been
adapted for repatriation and specialist transfers and would
also be generalisable to major incidents, including biohazard
events and natural disasters.
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Abstract
Introduction: Retrieve is the South West’s dedicated
Adult Critical Care Transfer Service (ACCTS), commis-
sioned to meet the needs of the COVID-19 pandemic and
build a permanent legacy for the region’s critical care
patients.

The South West Critical Care Network (SWCCN) has
long had an interest in critical care transfer and in 2020,
published a retrospective analysis of its transfer activity.1

Whilst there were limitations of the data, it identified a clear
need for a transfer service in terms of activity and the need
to improve the consistency and quality of transfer care.

Retrieve launched on 2 November 2020 and undertakes
all types of critical care transfer, from time-critical and
urgent escalations of care to repatriations and capacity

transfers. It operates two consultant-led clinical teams 12
hours a day. As a fully digital service, it has collected data
about every referral and transfer since then. This dataset is
essential in informing the ongoing development of Retrieve
as well as other ACCTS across England.
Objectives: To describe the first 500 transfers undertaken
by the Retrieve ACCTS and compare this to existing re-
gional data.
Methods: Using the Retrieve electronic patient record and
database system, the first 500 transfers that the service
undertook were identified and an anonymised dataset
downloaded. This data was categorised by type of transfer,
time of day, referring and receiving hospitals, patient de-
mographics, referring clinician and specialty.
Results: The first 500 transfers by Retrieve were com-
pleted in 258 days, with 161 (32%) being undertaken by the
Peninsula team and 339 (68%) by the Severn team. Sixty one
percent of transfers (303) were escalations of care to specialist
centres, of which 1 in 3 were classified as ‘time critical’. The
service undertook 87 repatriations (17% of work).
Capacity transfers (previously called ‘non-clinical trans-

fers’) comprised 22% of transfers (110), including inter-
regional mutual aid work undertaken as part of the COVID-
19 wave 2 in January and February 2021.
Comparing the data to SWCCN published work, a

smaller proportion of transfers were for escalation of care
(61% vs 83.2%) and a higher proportion of repatriations
(17% vs 10.5%).
Conclusion: The Retrieve data provides valuable insight
into the work of a new dedicated ACCTS and is helpful in
informing future development regionally and nationally.

Table 1. ■■■.

Risk Identified Mitigation

Higher potential for clinical deterioration Dedicated consultant led patient triage and selection
Increased patient exclusion criteria
Higher level of seniority for transferring crew
AAGBI compliant monitoring
Trial on transport ventilator

Patient exposure to environment Heating packs, ambulance warmers, blankets
Focus on packaging/pressure area management

Limited oxygen supply with potential associated high
ambient oxygen

Cylinder manifold
Oxygen consumption formally calculated
Ambient oxygen sensors

Limited medical intervention available over prolonged/
higher risk period

Additional equipment for management and intervention including Hamilton
T1 ventilator, defibrillator, and point of care devices

Medication provision: adequate infusion/sedation and regular medications
Planned diverts as below

Provision of emergency assistance Liaison with national ambulance services to plan for roadside rendezvous
Formal planning of available route diverts

Crew exposure to environment including aerosolised
SARS-CoV-2

PPE
Ambulance ventilation
Overnight rest available if weather conditions prohibit return

Medicolegal and ethical considerations regarding
prolonged transfer and distance from family

Ethics discussions
Multi-consultant decision making
Family discussion
Executive ownership of risk for transfer

Fatigue with long journey times Dedicated long-range crew
Early planning/tasking

Limited senior decision making capacity Advance directives to be carried
Technical failure of vehicle/inadequate fuel Pre-planned risk mitigation by ambulance team
Limited equipment battery life Inverter checks, pre-planned charging
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The reasons for transfer are similar to published data1

but are skewed by the capacity transfer work generated by
the COVID-19 pandemic as well as a strict adherence to
database definitions and data integrity.
This data should provide reassurance to those involved in

ACCTS development across England that the workload and
approximately breakdown of types of transfer matches that
which has been anticipated.
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Does an Admission for Major Trauma
Increase the Risk of Infectious
Complications in the Longer Term?

Trauma
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Abstract
Introduction: There is little evidence regarding the effect
of major trauma and the development of long-term immune
dysfunction.1 However, it is thought that severe injury can
contribute to an impaired immune response, leading to
chronic immunosuppression, and thus, increasing the risk
of subsequent infections and re-hospitalisation. This sus-
ceptibility to infection may be due to an alteration in the
immunomodulatory molecules that characterise the sys-
temic inflammatory response syndrome (SIRS) and the
opposing counter anti-inflammatory response syndrome
(CARS).2,3 Following major trauma, immune cells involved
in these inflammatory responses may be subject to alter-
ations in gene expression known as epigenetic changes.
These may be passed down from parent to daughter cells,
allowing for immunosuppressive properties to persist for
years after the initial insult has passed.4

Objectives:

1. To compare rates of readmission for infectious com-
plications between patients of major and minor trauma.

2. To compare rates of readmission for all causes between
patients of major and minor trauma.

These were assessed at 3 months, 6 months, 9 months, 1
year, 2 years and 3 years.
Methods: In this UK based cohort study, we analysed 1302
trauma patients who were admitted to the Intensive Care
Unit of the Queen Elizabeth Hospital between January 2016
and January 2020. Data was collected from TARN and

ICNARC databases, with patients divided into major and
minor trauma cohorts based on their Injury Severity Score
(ISS). Those with an ISS ≥ 15 were categorised into the
major trauma cohort, and those with scores < 15 into the
minor. Patients were followed up over 3 years and read-
mission rates for infectious complications were compared
between the two cohorts. Additionally, readmission rates
for all causes were compared between the cohorts, which
included infectious, cardiovascular, gastroenterological,
hepatic, neurological, traumatic, renal, respiratory, and
orthopaedic causes.
Results: For those readmitted for infectious causes, uni-
variable analysis showed major traumatic injury not to be
associated with an increased risk of readmission (HR 0.952,
95% CI 0.155-7.904; p = 0.963). No multivariable analysis
could be performed due to the small sample size. Addi-
tionally, Kaplan Meier survival analysis did not produce
statistically significant results (p = 0.963).

For those readmitted for all causes, univariable analysis
showed major trauma to be associated with an increased
risk of readmission, but this was not statistically significant
(HR1.548; 95% CI, 0.726-3.455; p = 0.248). Similarly, de-
spite multivariable analysis showing major trauma to be
associated with an increased risk of admission, this too was
not considered to be statistically significant (HR 1.690, 95%
CI 0.638-3.669; p = 0.212). Furthermore, Kaplan Meier
survival analysis did not produce significant results (p =
0.244).
Conclusion: There were no long-term differences in
readmission rates for infectious complications between
major and minor trauma patients. There was also no dif-
ference in rates of readmission for all causes between the
two trauma cohorts. Future research is needed to inves-
tigate the link between major trauma and the long-term
consequences it may induce of the immune system, and
thus, subsequent readmissions.
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management of poly-trauma patients
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Abstract
Background: Major trauma is defined as an injury or
combination of injuries that are life-threatening and/or life
changing.1Responsible for approximately 15,000 deaths in
the UK every year; major trauma is the leading cause of
death and major disability in under 45’s.2 Following major
trauma, patients often have multiple injuries across body
systems or “poly-trauma” although this term is poorly
defined.

The critical care multidisciplinary team (MDT) is skilled
and competent at managing these complex patients. An-
ecdotally, patients with blunt chest trauma develop sec-
ondary complications, such as post-injury pneumonia,
within 24-72 hours. Physiotherapists are well placed
within critical care teams to assess and begin early
management, especially in those with chest trauma.
However, often treatment modalities available to phys-
iotherapists are not used until further along the patient
journey.

We present a case study that demonstrates the benefit of
positive risk taking, including the implementation of
treatment modalities to aid secretion clearance and early
rehabilitation in a poly-trauma patient. This case study
demonstrates well the importance of daily MDT discussion
in considering risk versus benefit of early chest physio-
therapy in this patient group.
Objectives: This case study aims to demonstrate the
benefit of early respiratory physiotherapy treatment in
poly-trauma patients, alongside wider MDT discussion on
risk versus benefit.
Methods: Treatments included: ventilator hyper-inflation,
mechanical insufflation-exsufflation (cough assist), suction,
breathing exercises, mobilisation and Positioning.

Treatment was implemented early in the patient journey,
guided by clear MDT communication and established to
ensure consistency out-of-hours and during the weekend.
Results: Early secretion management and rehabilitation
contributed to successful weaning of mechanical ventilation
support and extubation. Effective MDT communication
allows physiotherapists to proactively treat chest trauma
and begin early mobilisation with the support of the critical
care environment.
Conclusions: Implementing cough assist and other
physiotherapy interventions early in the management of this
poly-trauma patient contributed to the prevention of
secondary chest complications including post-injury
pneumonia. Alongside effective MDT communication,
critical care physiotherapists are skilled in the assessment
and application of chest management techniques which

contribute to the successful early management of poly-
trauma patients.
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tertiary hospital
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Abstract
Introduction: COVID-19 has become the largest medical
challenge of the last 50 years, affecting the whole world.
Well-being can be scaled through the validated Warwick-
Edinburgh Mental Well-being Scale (WEMWBS), mean
score 50,7/70 general population sample.1

Objective: The aim of this study was to evaluate the well-
being of physicians, during the second wave of the COVID-
19 outbreak in a Belgian tertiary hospital, with special at-
tention to anaesthesiologists who have been confronted
with overcrowded intensive care units during several
months challenging their physical and mental well-being.
Methods: All physicians in a tertiary Belgian hospital were
invited to participate by e-mail during the second COVID-
outbreak by an online anonymous questionnaire. All in-
cluded persons gave their informed consent. The demo-
graphics collected were age, gender, function, COVID
contact, workload and the WEMWBS score, summing 14
equally weighted questions (1 to 5) about mental well-being.
SPPS, version 26.0, was used.
Results: 42 residents and 48 staff members completed the
online survey with average WEMWBS 50.6±8.0. Partici-
pating residents worked significantly more on a COVID-19
department than participating specialists (p=0.02). These
residents noticed that their workload was higher (p=0.001)
and scored lower on the WEMBWS (48.1±8.2) compared
to staff members (52.8±7.3), (p=0.01). Male anaesthesiol-
ogists scored significant higher in the WEMWBS compared
to their female colleagues (p=0.03).
Conclusion: Physicians with a higher workload due to
COVID reported a significantly lower well-being than those
with a low workload. This small study showed a significant
difference between the well-being of specialists and resi-
dent doctors. One out of five doctors experienced negative
feelings. Attention should be paid on the prevention and
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treatment of well-being among healthcare workers, espe-
cially female anaesthesiologists.
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Abstract
Introduction:Admission to intensive care is a life changing
event for people which can result in long term detriments to
health, function and quality of life.1 Extensive literature exists
and guidelines have been written supporting rehabilitation for
these patients.2 More qualitative data is also being carried out
on patients’ perspectives of rehabilitation in intensive care.
This has highlighted ‘the noxious cycle of ICU’where patients
describe fatigue, boredom and lack of concentration.3

Family presence in intensive care can improve a patient’s
recovery.4 The COVID-19 pandemic has led to more
isolation for patients due to visiting restrictions. Partaking in
creative activities is known to have many benefits for long
stay hospital patients and can have positive impacts on their
recovery.5 This led us to the development of a leisure
activity trolley with the focus on enhancing well-being in
long stay patients.
Objectives: The aim of this project is to enhance well-
being in intensive care patients. This was done by sup-
porting patients to engage with leisure activities.
Methods: A mixed methods questionnaire was used to
collect data from four long stay patients. This data was used
to gauge patients’ interests in participating in leisure actives
and identify what equipment would be enjoyed. An appli-
cation to the hospital patient amenities fund was made and
funding was secured to purchase a variety of items based on
the results of this questionnaire.

All long stay patients throughout the hospital including
ITU and step down who were awake and medically stable
were invited to participate. Patients were given a pre-
activity questionnaire to gather information on their
usual interests and rate their current mood using a Likert
scale. This informed us to make suggestions on what they
may enjoy. We also provided them with our ‘mindfulness
menu’ to select what they’d like to do. Patients were then
set up with their selected activities and given the option to
engage alone or in the company of a therapist (see Image 1).

A post-activity questionnaire was completed to explore
if patients enjoyed the activity. Patient mood following
activity was also re-collected using a Likert scale. Patients
could continue to partake in the activities chosen, try new
ones, or cease to partake all together. Post activity ques-
tionnaires were completed after each session.

Image 1. Playing connect-4 with an ICU patient on ECMO.
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Results: 37 different patients were approached on 96
occasions. They chose to engage in activities on 87/96 (90%)
of occasions (see Table 1 for activities). On average, pa-
tients’ moods improved from a Likhert score of 4.6/10 to
7.2/10, a 36% increase, following participation in a leisure
activity. Patient satisfaction with activities offered on initial
assessment and on discharge also improved. From this small
sample size, patient’s well-being was enhanced by partici-
pation in leisure activities.
Conclusion: Overall, we have found this project to be
successful thus far in improving well-being for intensive care
patients. We plan to continue to offer these activities for
our patients and hope it continues to improve patient
wellbeing and recovery.
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Abstract
Introduction: It is well known that a proportion of patients
who survive an ICU admission suffer ongoing physical,
psychological and cognitive disability referred to as Post
Intensive Care Syndrome.1 There is also evidence of in-
creased frequency of anxiety, depression, and PTSD amongst
survivors of ICU admission with ARDS,2 as such it is likely
that those admitted with COVID-19 may suffer similarly.
There are several factors specific to the COVID-19

pandemic which are likely to exacerbate the effects of an
ICU admission on the psychological wellbeing of survivors.
These include lack of family visiting, staff wearing PPE, and
frequent media content related to pandemic/healthcare.
There is little evidence to guide what we can do as ICU
staff to promote psychological wellbeing.

Table 1. A graph showing activities undertaken.
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Objectives: To evaluate the relative benefits of three
interventions trialled for ICU inpatients to help psycho-
logical recovery:

· Trips to an outside space - “The Garden”
· Facilitated video calls with family/friends
· Inpatient psychology sessions

Methods: We contacted individuals who survived an ICU
admission for level 2 or 3 care having been treated for
COVID-19 during March-May 2020. A total of 13 ICU
survivors were successfully contacted after being identified
from ICU follow up clinic. We collected qualitative data via
questionnaires completed over the telephone facilitated by
a member of ICU staff.
Results: 8/13 people had a video call with family or friends
whilst in ICU and 5 of these identified that a video call was
the most helpful of the three interventions for their psy-
chological recovery (Chart 1). Survivors emphasised the joy
of being able to see the faces of loved ones but also re-
ported issues with signal and staff availability making it hard
to plan video calls.
7/8 patients who had a trip to the garden would rec-

ommend this to others. People highlighted positives in-
cluding feeling fresh air and sunshine, and the change of
scenery/ getting away from the ICU. Many people identified
being put off a garden trip by the preparation involved and
4/8 people identified feelings of guilt about the amount of
staff time required to facilitate a trip to the garden.
Only 4 people remember having review by a member of

the psychology team whilst an inpatient but 3/4 found this
helped their recovery by helping them understand and
explain their experiences. People who did not have access
to psychology as an inpatient were asked if they thought
they would have benefited from this experience. The
majority said “do not know” because of concerns that they
would have been too unwell to engage.
Conclusions: In the aftermath of the COVID-19 pandemic
we are likely to see lasting impacts on the psychological
wellbeing of ICU survivors. Further evidence is needed to
evaluate the costs and benefits of measures to promote
psychological wellbeing within ICU. However, this project
suggests that there are simple interventions with minimal

cost implications which can be easily implemented by ICUs
to support the psychological recovery of their patients:
video calls and trips to an outside space.
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Abstract
Introduction: Maintaining workforce morale and well-
being is essential to deliver excellent patient care. In busy
and stressful environments many gestures of goodwill may
not be considered due to time constraints, conflicting
prioritiess and high workload. Recognising the efforts that
colleagues make to improve the quality of life of those
around them can help to create a positive workplace
culture and improve morale.1

Objectives: The Intensive Care Positivity Project was set
up to recognise and celebrate the efforts staff make that
positively impact their colleagues. The aim was to provide
an avenue for feedback so individuals could be thanked for
their efforts, and to give the department the opportunity to
formally acknowledge those people quietly making a dif-
ference to their colleague. This was done by providing
nominated individuals with a signed departmental letter
containing the positive feedback comments.
Method: We surveyed staff over a three week period
asking questions about feedback, its frequency, and how
positive feedback affected their workplace performance.
We then launched an email address which allowed staff to
easily submit messages of thanks. These emails were col-
lated monthly and formal letters from the department were
distributed to those nominated. Eighteen months after the
introduction of the project the emails were reviewed and
analysed using thematic analysis for recurring topics.Chart 1. Which of the three interventions was most helpful for

your psychological recovery?
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Results: The initial survey consisted of 10 questions with
answers based upon a 5 point Likert scale. 31 members of
staff completed the survey. 100% stated that in the last
3 months they had less than monthly or never received
written feedback about their performance. 16% stated that
they received verbal feedback on their performance daily or
weekly, 16% had received verbal feedback monthly and 68%
received it less than monthly or never. No responders
strongly agreed that when they had “gone above and be-
yond” they were recognised for this. 26% agreed that they
were recognised, 32% were neutral about the statement
and 42% disagreed or strongly disagreed. 61% disagreed or
strongly disagreed that there was a clear way to recognise
team members who go ‘above and beyond’. 100% of re-
sponders agreed or strongly agreed with the three fol-
lowing statements; 1) Positive feedback improves my
performance at work 2) Positive feedback improves my job
satisfaction, 3) Positive feedback about my performance
helps me to feel more invested in the department.

After 18 months 53 emails had been sent, 17 from
nursing staff (including nurse educators), 34 from doctors
and 2 from allied healthcare professionals. Table 1 sum-
marises the themes. 47% of the emails were relating to
assistance with a difficult case or shift, 32% commented on
general collegiality. Verbally staff reported that receiving the
letters helped to boost morale and made them feel
appreciated.
Conclusion: Introducing a formal letter system to rec-
ognise and celebrate the efforts of ICU staff has been well
received and had a positive impact on individual morale.
This positive and cheap intervention may be easily intro-
duced to other units, and our Emergency Department has
initiated a similar scheme following our success.
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Abstract
Introduction: The negative impact of Post-Intensive Care
Syndrome on the quality of life of critical illness survivors
has previously been well characterised.1 Survivors of
Covid-19 critical illness are a relatively new cohort in terms
of younger age and less prior comorbidity.2 The health-
related quality of life, psychological problems, resilience, or
wellbeing of survivors of Covid-19 critical illness have not
been fully explored.
Objectives: To characterise the resilience, wellbeing, self-
efficacy, and quality of life of ICU-survivors, who were
admitted with Covid-19, 6-9 months post-hospital dis-
charge. To explore any potential associations with baseline
characteristics.
Methods: This was a prospective follow-up study of ICU-
survivor patients who were admitted with Covid-19 and
discharged alive from the Royal Infirmary Edinburgh or St
John’s Hospital, Scotland. Eligible patients were identified by
2 specialist research nurses from the medical records and
were contacted via telephone for consent. Paper copies of
the questionnaire pack were posted to patients who
consented. Demographic characteristics were captured
from WardWatcher IT system (age, sex, length of ICU
stay). 2 investigators telephoned participants to complete
the questionnaires. Outcomes measured were: resilience,
using the 10-item Connor-Davidson Resilience Scale
(CDRISC), self-efficacy, using the General Self-Efficacy
(GSE) Scale, overall health state, using The EuroQol
EQ5D-5L Health Questionnaire, and Wellbeing, using 6
10-point visual analogue scales. Statistical analysis was
conducted using R-Studio. Associations were tested with
Fisher’s exact test for categorical variables, and Kruskal-
Wallis for continuous variables. Statistical significance was
accepted at p<=0.05.
Results: Of the 52 eligible patients consented to be
contacted, 40 (76.9%) completed the questionnaires. 59.6%
(31/52) were male; median age was 59.0 (IQR:53.0-66.2),
and participants spent median 6.3 (IQR: 4.1-11.0|) days in
ICU. Questionnaires were completed median 202 days
(IQR:187.5-224.0) from hospital discharge. The median
total CDRISC score was 34.5 (IQR: 30.8-38.0), which has
previously been defined as normal resilience (27-37/40)3.

Table 1. Themes from letters of thanks.

Teaching 4
Assistance with difficult clinical case/help with shift 25
Acts of kindness 5
General collegibility 17
Pastoral care 1
Equipment issues 1
Total 53
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12.5% (5/40) and 32.5% (13/40) reported low (<27/40) and
high (>=38/40) resilience respectively.3 The median total
GSE score was 34.0 (IQR: 30.0-38.0) (international mean:
29.554). For overall health state (EQ5D-5L), the median
overall health score was 80.0% (IQR:75.0-81.2), with the
results in each domain as follows: Mobility: 27% (11/40)
reported moderate or worse problems (with the re-
mainder reporting no problems); Self-care: 10% (4/40)
reported moderate or worse problems; Usual activities:
17% (7/40) reported moderate or worse problems; Pain:
17.5% (7/40) reported moderate or worse problems;
Anxiety or depression: 17.5% (7/40) reported moderate or
worse problems. For the wellbeing measures, participants
rated ‘Overall satisfaction with life as a whole’ median 8/10
(IQR: 7-9), and ‘I have a sense of direction and purpose in
life’ median 8/10 (IQR:7-9.5). Resilience, self-efficacy,
health-related quality of life, and wellbeing were not sig-
nificantly associated with age, length of ICU- stay, or time
between discharge and questionnaire completion.
Conclusion: Overall, ICU-survivors of Covid-19 critical
illness reported normal resilience, and high levels of self-
efficacy and wellbeing at 6-9 months post-hospital dis-
charge. Many ICU-survivors experienced problems af-
fecting their overall health state, such as with mobility and
pain. Future studies are indicated to investigate how to best
support ICU-survivors in their recovery.
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Abstract
Introduction: Awareness of medical staff burnout has
grown significantly over recent years and has been thrown
into the limelight during the COVID-19 pandemic.

Extraordinary burden has been placed on the junior
members of the workforce during this time. One survey
showed over half of junior doctors said they considered
changing career.1 Another survey demonstrated that 44%
were suffering from burnout or other mental health
conditions.2

Objectives: The aim of our survey was to assess trainee
welfare and highlight areas for improvement within our
intensive care unit.
Methods: Members of the medical workforce within our
intensive care unit were asked to complete an online survey
in December 2020 and April 2021. Burnout was quantified
using an external online survey available via the BMA
website.3 Our survey questions covered topics such as
expectation and reality of workload, as well as working
environment.
Results: The survey was distributed to all non-consultant
members of the medical team. These included registrars,
core trainees, foundation doctors, clinical fellows and ad-
vanced critical care practitioners. 18 responded to the
initial survey and 15 to the second. 56% reported high or
very high levels of burnout in December compared to 47%
in April. No-one reported low burnout at either time point.
The majority found the workload to be as expected or
higher. Morning intensive care teaching was highlighted as a
positive aspect of the working environment in our ICU,
while the lack of break spaces was a negative factor.
Conclusions: The findings from our survey correlated
with wider national surveys. Although burnout levels im-
proved slightly between December 2020 and April 2021,
there is still a long way to go to get this to an acceptable
level. Factors that play into this include the workload ex-
pectation. More senior members of the team found the
workload to be higher than initially expected. One of the
factors causing this disparity was that they were expected
to supervise others, often those who had been re-deployed
from non-ICU specialties with limited experience of critical
care. Since these surveys, the out of hours staffing has been
increased with the aim to improve the workload burden.

Strict social distancing rules resulted in break space
capacity being severely reduced. Room capacity restrictions
created a divide between nursing and medical staff as they
had no area to share break periods. A coffee afternoon
(Brew and a Vent) was organised to bring the team back
together, modelled on the Coffee and a Gas scheme from
the Association of Anaesthetists.4

The team felt galvanised by regular morning teaching
which has resulted in the employment of a teaching fellow
to coordinate this going forward. There is clearly large
scope for improvement with regards to staff wellbeing, but
small steps have been made in the right direction. Our
surveys have shown that small interventions can go a long
way to improving staff morale, especially when the sug-
gestions for change have come from the juniors themselves.
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Abstract
Introduction: Intensive care patients often have complex
swallowing and communication needs. These require co-
ordinated input from the multi-disciplinary team. Increasing
evidence highlights the role of speech and language therapy
(SLT) within the critical care environment1 and this is
represented well in national recommendations specific to
patients with tracheostomies. Approximately 10-15% of

ICU patients will have a tracheostomy nationally.2 SLT
provide expertise in assessment and management of
communication and swallowing difficulties, which can vastly
improve psychosocial well-being and promote early safe
enteral feeding for our patients.3 In 2014 “On the right
trache?”4 found that 52% of patients with a tracheostomy
suffered with dysphagia, however only 27% critical care
patients had input from SLT.
Objectives: To improve the assessment of swallowing and
communication in patients undergoing tracheostomy ven-
tilation at the Royal Infirmary of Edinburgh, to comply with
Scottish Intensive Care Society Audit Group (SICSAG)
quality indicator 2.3. This guidance stipulates all trache-
ostomy patients should have communication and swal-
lowing needs assessed during ventilator wean.5

Methods: Four distinct areas of intervention were im-
plemented. Pre-populated review text was added to NHS
Lothian’s clinical notation system (InterSystems
TrakCare®), prompting nursing staff to consider swal-
lowing, tracheostomy issues and SLT referral. These were
refined between audit cycles. SLT were invited to join safety
briefs to identify tracheostomy patients, as well as other
patients with complex swallowing needs. This was an op-
portunity to raise awareness, educate, and prioritise
workload. New guidelines for nurse-led swallowing ob-
servations were developed and disseminated amongst
teams. Finally, staff were offered relevant educational
sessions. Baseline data was collected in 2019; serial data
collection was then during October – November 2020 and
in June – July 2021 following the interventions.
Results: All patients who received tracheostomy ventila-
tion were audited (n=31). This showed that very few pa-
tients had swallowing and communication assessed
adequately. Only 16.1% (n=5) patients had a regular nursing
swallowing assessment on the majority of critical care days
(>50%). Referral to SLT was often very late when patients
were approaching de-cannulation and on many occasions

Figure 1. Chart showing proportion of trachestomy patients having swalloing assesment on majority of daily nursing assessments (5 of 31,
2019; 6 of 8, Oct 20; 10 of 11, July 21)
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by the time the SLT team were involved patients had al-
ready been de-cannulated.
Following the intervention period, it became apparent

that awareness of swallowing requirements had improved.
By mid 2021, 58.9% more patients had swallowing assessed
as part of daily care. Additionally, 81.2% of patients had SLT
reviews on the unit demonstrating a sustained increase
from late 2020. There was a notable increase in the quality
of assessments after initial SLT review.
Conclusion: Using quality improvement methodology our
multidisciplinary team was able to substantially increase the
quality of swallowing assessment within our ICU, despite
the challenges of the COVID-19 pandemic. Our unit now
complies with SICSAG quality indicator 2.3. This is in
keeping with national recommendations for a multi-
disciplinary approach to care of tracheostomy patients.
Patients with increased risk of dysphagia are being identified
earlier and are more likely to progress and be established
on enteral feeding early, which may subsequently reduce
the burden of nasogastric feeding, total parenteral nutrition
and even related invasive IV access.
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Abstract
Introduction: The North East London Critical Care
Transfer And Retrieval (NECCTAR) service was developed
in response to the COVID-19 pandemic to provide an
additional resilience layer for intensive care provision.
Emergent capability development of the service spanned
equipping, training, and operating procedure design with an
overarching robust governance and data infrastructure.

An overwhelming need to help sustain critical care
provision was such that scalability became a fundamental

Figure 2. Chart showing proportion of trachestomy patients having speech and language theraphy review whilst on critical care (10 of 31,
2019; 6 of 8, Oct 20; 9 of 11, July 21).
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component of service design.1 Pressures varied, and so the
trigger for deployment of a second team was data-driven
based on sector critical care occupancy.2 This paper ex-
plores population-based thresholds for anticipating a surge
in demand on critical care transfer services.
Objectives: Identification of population-based indicators
for generalizable thresholds for upscaling retrieval
resources.
Methods: The service was deployed as a sector-wide asset
within a regional hub including clinical and administration
staff. Daily sector-wide situational assessments were un-
dertaken implementing a joint decision model. Occupancy,
staffing, and specified risk data variables were prospectively
collected along with tasking data. Transfer activity was then
analysed alongside sector occupancy data to provide insight
into current service provision and to rapidly and flexibly
scale resources.
Results: NECCTAR has been tasked 376 times and has
completed 333 transfers (88.5%) in the 250 days between
December 2020 and August 2021. On average, the transfer
team completed 1.5 taskings per day with peaks and
troughs. Tasking reasons included clinical retrieval (123,
32.7%), decompression (193, 51.3%), repatriation (59,
15.7%), and compassionate (1, 0.3%). 339 taskings (90.1%)
originated within the North East London region, 27 (7.2%)
from other London regions, and 7 (1.8%) from the rest of
the nation. 208 patients (55.4%) had tested positive for
COVID-19 during their admission, and 168 (44.6%) were
COVID-19 negative.

Demand for ICU related transfers varied with the waves
of the pandemic and NECCTAR scaled to the needs of the
sector. A second NECCTAR team was deployed available
for a 47-day period from January 12th to Feb 28th 2021.
During this period, NECCTAR was tasked 138 times, for an

average of 2.9 transfers per day and 110 of these taskings
(79.8%) were COVID-19 patients.
Our modelling, data collection, and real-world obser-

vation, provided a threshold of 12 sector critical care
patients per 100,000 population to trigger the deployment
of a second NECCTAR team. The second team was
maintained for an additional week after the rate fell below
the threshold so that NECCTAR could assist with repa-
triations and closing of surge beds.
Conclusion:During surge periods, NECCTARwas able to
scale its service and match its capabilities to regional re-
quirements and maintain the capability needed to undertake
twice as many transfers per day. In periods of high COVID
surge activity, greater volumes of COVID-19 decompres-
sion moves were undertaken and a second team was de-
ployed to match the sector’s needs.
Extensive data collection and analysis has provided evi-

dence for using a threshold of 12 critical care patients per
100,000 regional population for upscaling service provision,
ensuring the allocation of resources is data-driven.
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Gone so soon? Causes of cessation of
critical care in oldermajor trauma patients

Trauma

Oral Presentation
Michael Tonkins, Paul Bramley, Jonathan Loveday and Chris
Yeoman

Sheffield Teaching Hospitals NHS Foundation Trust

Abstract
Introduction: In the UK the mean age of major trauma
patients rose from 36.1 years in 1990 to 63.6 years by
2017.1 Older trauma patients are known to have shorter
admissions to critical care, however the reasons for this are
not understood.2 The exact circumstances in which critical
care of trauma patients ceased are not collected nationally,
necessitating investigation using patient-level data.
Objectives: To describe the causes of cessation of critical
care of older trauma patients at our institution.
Methods: Adult patients aged over 60 with an injury se-
verity score >15, who were admitted to critical care due to
trauma between 2017-2019 were eligible for inclusion.
Prospectively collected Trauma Audit and Research Net-
work (TARN) data were linked with clinical notes and
hospital episode statistics data. National summary statistics
for England and Wales were provided by TARN for
comparison purposes. The primary outcome measure was
cause of cessation of critical care.

Results: 178 patients from our institution (the ‘local
chort’) and 6,011 patients from England and Wales were
included. Both cohorts were broadly comparable (see
Table 1). The trend of decremental length of critical care
stay with increasing patient age was present in both local
and national data. Older patients were more likely to die on
critical care because they reached their ceiling of care.
Typical determinants of 30-day mortality including Injury
Severity Score, Glasgow Coma Scale, shock and injury
distribution not associated with patient age.
Conclusion: The trend of decremental critical care length
of stay with increasing age is indicative of the excess
mortality risk conferred upon trauma patients by advancing
age.3 This highlights the importance of comprehensive
multidisciplinary assessment of older trauma patients.4 The
finding that older patients were more likely to reach their
ceiling of care highlights the importance of care at the end of
life, and the timely instigation of appropriate treatment
limits.5 The absence of association between known prog-
nostic factors in trauma and patient age may indicate that
these traditional markers of trauma severity are less ap-
plicable to older patients with low-energy mechanisms.
Instead, competing prognostic factors associated with age
such as comorbidities and frailty may becomemore salient.3
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Table 1. Comparison of local patients with the national cohort for England and Wales 2017-2019.

Local Cohort N = 178 England & Wales N = 6,011

Age, median (IQR) 70.9 (66.1 - 77.5) 73.5 (66.9 - 80.6)
Female, n (%) 60 (33.7%) 2138 (35.6%)
Mechanism, n (%)
Blow without weapon 11 (6.2%) 107 (1.8%)
Burn 1 (0.6%) 7 (0.1%)
Crush 2 (1.1%) 34 (0.6%)
Fall <2m 64 (36.0%) 2828 (47.0%)
Fall >2m 42 (23.6%) 1191 (19.8%)
Stabbing 1 (0.6%) 35 (0.6%)
Vehicle Collision 51 (28.7%) 1698 (28.2%)
Other 6 (3.4%) 111 (1.8%)
Injury Severity Score, median (IQR) 25 (20 - 32) 25.0 (20 - 29)
Glasgow Coma Scale, median (IQR) 14 (11 - 15) 14 (9-15)
Shock (systolic blood pressure <110mmHg), n (%) 43 (24.2%) 1,738 (28.9%)
Ps, median (range) 87.4 (1.53 - 98.8) 84.2 (0.559-98.9)
Critical Care LOS, median (IQR) 4 (1 - 8) 4 (1 - 9)
30 Day Mortality, n (%) 56 (31.5%) 1,874 (31.2%)

Ceiling of care, n (%)
No limits 49 (27.1%) -
Not for level 3 care** 50 (27.6%)
Not documented 79 (43.6%)

Cause of critical care cessation, n (%)
Ward fit 122 (68.5%) -
Withdrawal of Life-sustaining treatment 42 (23.6%)
Ceiling reached 12 (6.7%)
Discharged home 2 (1.1%)
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With all due respect, your NHS
Superheroes will fail!

The Cauldron
Matt Rowe

North Bristol NHS Trust

Abstract
Introduction: For all the triumphs and advances you will
face over the next 50 years in critical care the over-arching
and all-consuming theme of your work will be that of failure.
Failure to save a loved one, failure to make the right di-
agnosis or predict a patient’s clinical course. Failure to make
the right decisions for your patients and perhaps worst of
all, failure to give your patients your best.
Main Body: Critical care resources will always be finite.
Regardless of funding, the clinical need, our ability to adapt
and the resilience of our work force, at some point supply
will inevitably fall short of demand. You will fail your pa-
tients. Be it a global pandemic, an unforeseen humanitarian
crisis, an act of terror, workforce fatigue or a local bed
shortage we cannot plan for everything and it’s time we
were honest with our patients. We need to admit we can’t
and perhaps shouldn’t save them all. In stark contrast to our
marvel and DC counterparts, this comic book (and later
movie franchise) has no happy ending.

At many points in your career, you will have to make
difficult choices. Some of those choices will lead to a poor
outcome. This may be true for a group of patients or on an
individual basis. By doing your best in one circumstance you
will fail to do your best in another. It is this burden of ex-
perimentation through choice that defines critical care as a
specialty. Whether prospective or retrospective, failure is an
extremely valuable, unbiased outcome measure and we need
to completely redefine how we view failure in healthcare.

Failure is the infinite, inevitable and irrefutable conse-
quence of a complex and evolving healthcare system. It is
also our single most critical measure of success. Without
failure we have achieved perfection. Since perfection is
presumably unobtainable in healthcare, we must continue
to strive towards a sustained period of failures. Evidence

based medicine is founded on the presence of failure.
Failure is the negative dataset, the expert clinical experi-
ence, the constant reminder of what we we’re trying to
achieve. It is the anti-matter to the positive patient outcome
without which the other cannot exist. It is the un-sung hero
of our NHS.
Conclusion: My advice for the next 50 years, is not to
worry about what’s coming. Embrace failure as the only
constant in an uncertain future. Having a strategy for
managing failure will not prevent bad outcomes but will
allow a more rapid learning/recovery process. Some of you
will thrive, some of you will burn out but all of you will have
made a positive difference to patients. Over the next 50
years you will continue to fail over and over again and I hope
that we continue to fail for many more years to come.
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The more things change, the more they
stay the same

The Cauldron
Mary Leese

Freeman Hospital

Abstract
Introduction:On the face of it, the Intensive Care Unit of
the future is a wholly foreign and, indeed, almost un-
recognisable place. 2021 is a long time away, and while they
don’t yet have flying cars, haven’t wiped out cancer, and
aren’t using genetics to practice patient-personalised
medicine, there have been enormous changes in the
medical technology, patients and among healthcare
workers. How could there not have been? After all, fifty
years is a lifetime in the short history of our specialty.
Main Body: The equipment and technology are different:
the machines are more complicated and correspondingly
more expensive, there are an array of new drugs that are
not yet available to us and computers are increasingly taking
over every aspect of communication. Intensivists have al-
ways loved new medical toys and fifty years from now, it
certainly looks like they always will!
The patients are older, fatter and much more co-morbid (it

turns out that the medicines of the future work, a pleasing
development). They have different problems: there is less
trauma and to the doctors of the future, poliomyelitis and
tetanus aremere historical footnotes. More of them survive, but
there are also just more of them. In fact, to our eyes, Intensive
Care Units have become unrecognisably large. There have been
other changes inside departments, too - paediatric and adult
care have become almost totally decoupled, and children are
now nearly always cared for by completely separate teams.
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The terrifying, all-knowing professor of today is a thing of
the past - well, mostly! In 2021, medical care is less hier-
archical and there is a truly multi-disciplinary team ap-
proach. This encompasses not just doctors, nurses and
physiotherapists, but also dietitians, pharmacists and speech
and language therapists. Our nursing colleagues have many
more opportunities to showcase their skills and this can be
seen both within individual units - where Advanced Critical
Care Practitioners are an invaluable component of many
departments - but also throughout the whole hospital.
Critical Care Outreach Teams have intervened to save the
bacon of many a harried house officer, improve the care of
multitudes of patients and expand the principles (or should
that be tentacles?) of Intensive Care throughout the
hospital.
Conclusion: However, some things will always stay the
same. At the heart of everything we do, there is a patient.
And that patient is with us at one of the most vulnerable
times of their life and, indeed, one of the most vulnerable
times of their family’s lives. Our compassion, communi-
cation and care remain the most important aspect of the
medicine that we deliver. The healthcare professionals of
our future might have more gadgets, more team members
and more complex patients, but this fundamental fact re-
mains as true now, in 1971, as it will be in 2021 and then in
2071. Perhaps in yet another fifty years, we will have those
flying cars. But, as it is now, the core of Intensive Care
Medicine will be human interactions that are carried out
with empathy, consideration and kindness.

Our House Isn’t on Fire- it’s Already Burnt
Down

The Cauldron
Freya Glover

St Mary’s Hospital - Imperial College Healthcare NHS Trust

Abstract
Introduction: I’ve travelled to the future and 2021 is
terrifying! In a year of pandemic, climate emergency and
social unrest, the fact that the ocean is on fire feels like a
fitting analogy for the burnout being seen in the intensive
care units (ICUs) of the future. A shocking one third of ICU
team members are at high risk of burnout syndrome,¹ and I
can see why. In the future, it is an expectation, not a hope,
that intensive care will be able to cure any disease in any
person, no matter how frail. These expectations are not
only from patients and the wider public, but also from our
colleagues within the hospital. This cannot go on, and we
need to act now to save our future selves from a life lacking
the joy of practising intensive care medicine. We need to
put out the fire, before it has a chance to burn the house
down.
Main body: Firstly, we need to clearly communicate with
the public what ICU is, and what it can do. We cannot
blame the public for seeing intensive care as a saviour of
those who seemed without hope, as it is precisely those
stories that make intensive care such an inspiring place to
work. In order to manage patients’ and relatives’

expectations, we need to be able to communicate what it is
we can do, and why sometimes, just because we can do
something, does not mean that we should. We need to
show the general public that valuing a good death is as
important as valuing a good life.

Secondly, we need to share with our colleagues what it is
that ICU can do, but more importantly, what it cannot do.
We make complex operations possible, provide a last resort
when things go wrong, and are often asked to settle the
toughest clinical questions.We can only do these things if we
protect our time and energy for when they are really re-
quired. Intensive care must avoid becoming a vessel in which
other peoples’ worries are held. Incorporating an ICU post
into all training pathways is an excellent way of teaching
clinicians both the strengths and limitations of ICU, so en-
couraging more appropriate requests for ICU involvement.

Finally, we need to embrace wellbeing proactively, rather
than as a response to team fatigue. Training must be
prevented from feeling like a treadmill; must promote
mentorship; should prioritise continuity in order to
maintain the tight-knit relationships formed in the stressful
environment of ICU. This builds morale and resilience
more than any of the wellbeing sessions, free doughnuts or
staff yoga I witnessed in the future.
Conclusion: Over the next 50 years, we will make huge
strides in advancing intensive care. The challengewill be in doing
this sustainably. So instead of readying our fire extinguishers,
let’s build intensive care to be completely flame-resistant.
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Building the state of the art from the
thoughts of our people -Implementing
developed world experience in
developing world

MDT Diaries
Ashani Ratnayake

Ministry of Health

Abstract
Introduction: At the beginning of the pandemic, I was
working in University Hospital of Leicester (UHL), a leading
hospital in UK as a speciality doctor as a part of post
graduate training in anaesthesia of Sri Lanka. 5 months into
the pandemic, I find my self returning to Sri Lanka after the
training and only to be appointed as a consultant anaes-
thetist in a designated COVID treatment hospital. This is
my story of converting a normal ICU space to a COVID
-ICU.
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Main body: The pandemic came late to Sri Lanka. Even
after 5 months of pandemic, the Intensive care unit in a
designated COVID hospital was not ready to accept any
patients.

Leaving UK, at the peak of pandemic after a steep learning
curve, I realised that we Sri Lankans are just living on
borrowed time. Being a developed country, UK also ex-
perienced inadequacies with manpower and equipment.
Looking at a low income country like Sri Lanka, the chal-
lenges of converting the space in to COVID ICU seemed to
be impossible. Starting from the scratch, with the constant
encouragement of the colleges and authorities, a COVID
ICU was built at a Base Hospital – Teldeniya, which was
situated 15 miles away from a city.

UHL was able to increase its ICU capacity within days.
Most hospitals in UK did this within days to weeks. The
story was not the same for Sri Lanka. People took time to
realise the need for the COVID ICU. This made me des-
perate and sad thinking about the support the ICU au-
thorities had at UHL. Our ICU started with one bed, adding
to the total of 14 designated ICU beds in Sri Lanka. This
number was bearable, as the number of reported cases
were low all over the country.

With the beginning of the year 2021, the number of
reported COVID-19 cases gradually increased, with more
patients needing ICU admissions. The bed number at BH
Teldeniya was also increased to 5, but with minimal
resources.

When the pandemic reached its peak in early 2021, the
miracle happened. There was an island wide appeal to
donate equipment for COVID ICUs in Sri Lanka. This made
people to change their attitude about the disease and about
the COVID – ICUs. Generous donors from all over Sri
Lanka and from overseas got together for this good cause.
With no time, my ICU was well equipped with all kinds of
sophisticated equipment. My greatest winning was to obtain
a liquid oxygen plant to the hospital, allowing me to use high
flow nasal oxygen therapy in deserving patients.

Today, BH Teldeniya serves it maximum to the critically
ill COVID-19 patients. Now I can sleep well in the night
thinking that, my patients will get the same treatment as a
patient in UHL. The unit is well equipped, and I can even
lend equipment to ward HDUs. All this was possible due to
simple thoughts of Sri Lankans.
Conclusion: In 20 years’ time, I will look back at the time
of pandemic and be proud of my journey from a developed
country to a developing country to make the difference that
would change the fate of critically ill Sri Lankans.

“I never leave the house and keep both
phones in my pockets all day so that
whichever phone you ring, I never miss
your call”

MDT Diaries
Clare Smedley

Abstract
Introduction: I will never forget the tightness in my throat
and the pressure rising in my chest when I heard those
words spoken by the husband of an ICU survivor. How
ashamed I felt that despite all we do to alleviate the suffering
of our patients, sometimes we create new suffering for
those left at home.
Main Body: Restricted visiting during the pandemic has
created unprecedented challenges for patients, staff, and
families. Not able to rely on family visits to communicate
news and to help families appreciate any change in the
condition of their loved ones, we have had to develop new
ways of working. The consultants enthusiastically rallying
juniors into daily telephone updates, emailed messages read
to patients by nursing staff, pictures on the walls of a
hospital room, and wrestling with technology to bring
families together in one room via video call.
Despite all the energy and innovation, I am sure I’m not

the only person who has found themselves thinking that
perhaps the call to update the wife/father/daughter of our
patient can wait. They had an update yesterday; maybe
someone else can speak to them later. This phone call, one
of several to ICU survivors and their families, was the first
time I had fully understood the reality for the loved ones of
so many of our patients. They are barred from the hospital
due to covid restrictions, struggling to build a picture of
their loved one from the snatches of information given
down a phone, desperate for news.
Since this conversation, I am incredibly mindful of the

responsibility to care for families as well as our patients.
Even if they aren’t with their loved ones in person, we have
an opportunity to include them in the journey. Maybe we
remember to share the big things, but sometimes the small
things are the ones that matter most: a shave, the music on
the radio, ice cream with their lunch. Each member of the
ICU team has a different story to share, and it’s these
human connections this patient’s husband was waiting for
by the phone.
Conclusion: As we slowly arrive at "the new normal” we
might be relieved to see the end of some of our pandemic
practices. However, I will never forget the lesson this man
taught me. I will use my privileged position to make painful
times perhaps a little more bearable for the families and
friends of those we treat.

COVID-19 Physiotherapy Slack
Workspace: An unprecedented
international collaboration

MDT Diaries
Zoe van Willigen1 and Eleanor Douglas2

1University Hospital Southampton
2University of Nottingham and Nottingham University Hospitals
NHS Trust

Abstract
Introduction: The moment that changed my practice was
when Public Health England identified many respiratory
physiotherapy techniques as being aerosol generating

196 Journal of the Intensive Care Society 23(1) State of the Art Abstracts Supplement



procedures, and therefore high risk for COVID-19 virus
transmission. This led to confusion, controversy and high
levels of anxiety within the respiratory physiotherapy
profession. The volume of requests for advice, support and
research evidence- via multiple professional networking
forums and social media- felt overwhelming.
To address this, I created a dedicated ‘COVID-19

Physiotherapy Slack Workspace’. This online forum en-
ables members with a mutual interest to share evidence,
local and national policies and procedures and to discuss
anything related to physiotherapy and COVID-19. The
existence of the workspace and how to join was widely
advertised via social media. This led to an unprecedented
worldwide membership as the word spread about its value.
Main Body: Since its inception in March 2020, the
workspace has grown rapidly, resulting in an impressive
international collaboration of respiratory physiotherapists.
Currently, there are 1083 members from 15 countries
including Italy, Saudi Arabia, Canada and New Zealand. The
diversity of the membership created an online learning
resource and ‘live’ support forum during each phase of the
pandemic as it evolved around the world.
Members developed the workspace further by creating

17 different subject channels relating to various aspects of
COVID-19 and physiotherapy practice. The subject
channels include critical care, rehabilitation post COVID,
paediatrics and staff wellbeing. Files and messages are
shared in these channels and a keyword search function
makes it easy to find content. All members can upload
resources, and one member in particular (ED) has been
instrumental to the success of the workspace by consis-
tently uploading contemporary and relevant research and
guidance. To date, 305 files have been shared across the
subject channels, resulting in a comprehensive ‘library’ of
resources relevant to physiotherapy and COVID-19 from
the acute phase to Long-COVID rehabilitation.
For me, a really positive consequence of the pandemic is

the worldwide connection members have made through
sharing our experiences and resources. The peer support
aspect of the workspace has been incredibly constructive,
with 5823 messages sent to date. Physiotherapists in re-
mote locations or smaller hospitals fed back that the
workspace has supported them to make evidenced based
clinical decisions where they previously felt isolated or
lacked local expertise or support.
Hierarchy has been completely flattened in our workspace,

meaning anybody can ask anything. No onewas an expert as this
novel disease progressed, and we only had each other to learn
from. Members have generously shared their work, and the
workspace has been the ideal platform to share the best evi-
denced based guidance we had in this unique situation.
Conclusion: I believe that in future, colleagues will be
more open with sharing practice and resources, as we all
felt the benefit from networking with colleagues. Building
resilience in our workforce in the recovery from the
pandemic cannot be underestimated, and this online col-
laboration has addressed aspects of wellbeing and anxiety
management for clinicians as well as improving the evi-
denced based physiotherapy management of people with
COVID-19.

I will never forget the day

MDT Diaries
Emma Fisher

North Devon District Hospital

Abstract
Introduction: I would like to present a poem I have
written about my experience of being part of the multi-
disciplinary team at a remote district general hospital on the
day that a COVID-19 patient was retrieved for ECMO.
Main Body:

I will never forget the day
It was late in the month of May
It started in the usual way
A handover with our patient lists
We gathered, doctors, nurses, therapists
And discussed a patient with COVID-19 infection
And his clinical deterioration.
He was a man of about fifty
Usually well and pretty healthy
Brought in by ambulance to A&E
With oxygen saturations of eighty
And quickly escalated to NIV.
Three days alternating CPAP and high flow
But progress was extremely slow
And by the morning of day four
He couldn’t cope any more
Sixty was his respiratory rate
So the decision was made to intubate.
He was given every treatment known
Antimicrobials, paralysis and prone
Epoprostenol and dexamethasone
So brittle was his gas exchange
with any small position change
And even on APRV
His FiO2 reached seventy.
His only chance of salvation
Was extracorporeal membrane oxygenation
As the retrieval team began their journey
ICU and theatre staff worked closely
Nurse, consultant and operating department practitioner
Helped move the patient into theatre
Still proned, too unstable
To even transfer to the table
We waited in personal protective gear
For the ECMO team to appear.
From London arrived the ECMO specialist
Her registrar and perfusionist
A quick briefing, roles allocated,
The patient was swiftly cannulated,
With the largest lines I’d ever seen!
And established on the ECMO machine
It was a truly inspiring scene.
Switching infusions, monitoring, ventilation,
Ready for patient transportation
But during the preparation
He went into fast atrial fibrillation
Requiring electrical cardioversion
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Amiodarone and magnesium.
Sinus rhythm was restored
But it was an insult he couldn’t afford
Increasingly hypotensive he became
Chest compressions, adrenaline, all in vein,
And to a difficult decision we came
All agreed as a team
Time to switch off the machine.
I will never forget that day
It was late in the month of May
A life lost in a tragic way
But something I can honestly say
Never prouder have I been
Of every person in that team
We gave our all, we did our best
In peace may our patient rest.

Conclusion: I would like to dedicate this poem to all my
ICU and theatre colleagues who shared this experience
with me and, if given the opportunity, present it alongside
pictures of them in their PPE as they were that day.

Combining cell therapy and
extracorporeal membrane oxygenation
for Acute Respiratory Distress Syndrome:
Back to no future?

Rising Star - ICS Gold Medal
Jonathan Millar1, Jacky Suen2, Daniel McAuley3 and John Fraser2

1University of Edinburgh
2University of Queensland
3Queen’s University Belfast

Abstract
Introduction: After more than 50 years of research we
are yet to develop an effective treatment for the Acute
Respiratory Distress Syndrome (ARDS). This stands in
contrast to the advances made in supportive care, a prime
example of which is the maturation of Extracorporeal
Membrane Oxygenation (ECMO). While technologies such
as ECMO ‘buy time’ for recovery, the identification of a
therapy remains crucial to improving outcomes. Recently,
mesenchymal stem cells (MSCs) have shown promise as a
novel treatment.1 Importantly, cell therapy may represent a
means to overcome the hurdles associated with successful
pharmacological intervention in ARDS.

Little is known about the interaction between cell
therapy and ECMO. This is a deficiency, given that those
receiving ECMO for ARDS are among the most severely ill
and therefore most likely to benefit. This programme of
work was designed to close that gap.
Objectives:Using a translational pipeline, our objectivewas to
assess the safety and efficacy of MSCs during ECMO for ARDS.
Methods: We employed several diverse methods to ad-
dress our objectives, including an ex-vivo ECMO simula-
tion, complex sheep models of ARDS and ARDS and veno-
venous ECMO, systematic review methodology, and un-
supervised machine learning techniques.
Results: In our ex-vivo model, we were the first to
demonstrate potential harms associated with MSC therapy

during ECMO.2When 40 × 10̂6 clinical-grade human MSCs
(Cynata Therapeutics Ltd., Australia) were added to fresh
whole human blood and subjected to extracorporeal cir-
culation using commercial components, oxygenator and
pump performance was severely impaired within 4 hours.
These experiments also demonstrated benefits associated
with MSCs, including trends toward lower inflammatory
cytokine concentrations and less neutrophil activation.3 To
validate our findings, we sought to test hMSCs in a clinically-
relevant sheep model. At the outset we undertook a
systematic review of existing pre-clinical models of ARDS
and ECMO.4 This has since produced an international
collaborative effort to characterise pre-clinical models of
ECMO across a range of indications. We subsequently
described a ‘double-hit’ model of ARDS which combines
oleic acid and intra-tracheal E. coli lipopolysaccharide.
Using cluster analysis, we showed that this model shares
qualitative similarities with the ‘hypo-inflammatory’ phe-
notype identified in clinical cohorts [Millar JE et al. Physi-
ological Reports 2021. In Press]. Finally, in a 24-hour model,
combining our novel injury method, VV-ECMO, and best
practice ventilatory and supportive care, we performed a
controlled trial of intra-tracheal hMSC therapy5 [Editorial:
Del Sorbo L, Fan E. AJRCCM 2020]. This study showed that
hMSCs reduce histological evidence of lung injury and
ameliorate shock. However, hMSC-mediated impairment
of oxygenator function was evident again.
Conclusion: This work addresses a gap in our under-
standing of cell therapy in critical illness. The findings are of
direct clinical relevance, highlighting the potential harms of
cell therapy during extracorporeal circulation. With a re-
cent explosion in the number of registered clinical trials of
MSCs for severe COVID-19 in mind, the use of MSCs
during ECMO cannot be recommended.
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Abstract
Introduction: Early physical rehabilitation of patients in
ICU decreases length of stay,1 aiming to improve physical
outcomes. A deficit in rehabilitation in ICU has been ob-
served2 and further information on the barriers in a UK
setting is required. Rehabilitation safety concerns may form
one barrier, however, there is a lack of a consistent adverse
event definition in this context.3 An important safety factor
is the requirement for vasoactive drugs and more detailed
guidance on risk assessment for implementing rehabilitation
in this context is required. A future trial would provide
robust data to guide practice, however, preliminary feasi-
bility must first be demonstrated.
Objectives:

1. Explore clinician and service-user perceptions of bar-
riers to physical rehabilitation in ICU in the UK and how
they can be overcome.

2. Develop multi-professional clinician and patient con-
sensus agreement on the definition of an adverse event
whilst an adult ICU patient receives physical
rehabilitation.

3. To determine a multi-professional clinician consensus
on assessing risk of physical rehabilitation for ICU
patients receiving vasoactive drugs.

4. To describe current practice in one NHS Trust of
physical rehabilitation with ICU patients receiving va-
soactive drugs and the feasibility of a future trial.

Methods:

1. A qualitative study using semi-structured interviews,
analysed using framework analysis, was carried out with
ICU clinicians and former service-users to explore the
barriers to rehabilitation.

2. A Delphi expert consensus process, using three rounds
of questionnaires, used to gain agreement between an
international group of clinicians and UK service users
on an adverse event tool.

3. The same process was carried out with clinicians only,
to reach consensus on a risk assessment framework,
focused on patients receiving vasoactive drugs.

4. An exploratory observational study. Phase one was a
retrospective review of current practice. Phase two
recruited patients prospectively to measure feasibility
outcomes.

Results:

1. Sixteen ICU clinicians and 14 former patients/relatives
completed interviews. Analysis revealed themes of
barriers and facilitators including safety issues, patient
engagement, environment and experience.

2. Twenty-four multi-professional clinicians from 10
countries and six former patients/relatives reached
consensus on an adverse event tool.

3. The clinician participants reached consensus on how to
assess the risk of physical rehabilitation with patients
receiving vasoactive drugs.

4. A review of 78 patients receiving vasoactive drugs
showed little rehabilitation, which started later in an
ICU stay. Preliminary feasibility of recruitment and
follow-up after ICU discharge was demonstrated
through 40 patients and 50 ICU clinicians recruited.

Conclusion: Greater depth of knowledge of barriers to
ICU rehabilitation specific to the UK has been achieved
which can optimise intervention delivery. Consensus on
an adverse event tool will allow safety in future studies
to be recorded more consistently. The risk assessment
tool can provide guidance to clinicians when delivering
rehabilitation for patients receiving vasoactive drugs.
There is potential to increase the amount of early re-
habilitation these patients receive and preliminary
feasibility of a future trial is indicated if participants are
recruited early.

Funded by an NIHR/HEE Clinical Doctoral Research
Fellowship (ICA-CDRF-2015-01-026), and support from
the NIHR CRN and Imperial BRC.
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Abstract
Aims/objectives: Influenza infection causes significant
global mortality, morbidity and critical illness. Although
recent evidence has yielded some insights into about the
potential reasons for a proportion of patients developing
severe illness following influenza infection, no clear
mechanisms have been demonstrated in critically unwell
patients. We sought to determine whether we could
identify discrete mechanistically distinct subtypes of pa-
tients with influenza-associated acute respiratory failure.
Methods: Using integrative bioinformatic methods, we
analysed plasma cytokine concentrations and whole blood
gene expression obtained from 101 adult with confirmed
influenza during two UK pandemic seasons (2009/10 &
2010/11). Data were clustered using a combination of
Ward’s method for protein biomarkers and co-expression
network analysis for whole blood gene expression from
microarray data. The key differentiating mechanisms were
identified using linear discriminant analysis. Outcomes for
patients in each subtypes identified were described using
Cox proportional hazards.
Results: We identified three subtypes of human response
to influenza infection (Figure 1), characterised by differing
levels of TNFα, IL-6, and TNFR-II. Two subtypes (16% and
32% of patients) were associated with severe respiratory
failure requiring mechanical ventilation. The third subtype
(52%) was associated with relatively milder disease (re-
quirement for simple oxygen therapy). Pathway enrichment
of high importance gene modules showed one severe
subtype to be characterised by SLIT-ROBO signalling. SLIT-
ROBO signalling is associated with pulmonary endothelial
leak in murine models of influenza infection and sepsis.1 The
other severe subtype was characterised by genes relating to
immune modulation by the IFN-γ activated inhibitor of
translation (GAIT) mechanism and neutrophil activation.2

Disruption of the GAIT mechanism likely leads to failure to
terminate excessive and innate immune activation, and
failure to initiate reparative processes.3 Patients within the
latter subgroup had worse multi-organ dysfunction and 30-
day mortality compared with the other two subtypes (HR
11.1, 95%CI 2.8-44.9; p < 0.001). Intercurrent bacterial
infections did not fully account for the different subtypes
seen. Subtypes were stable over 48 hours.
Discussion and conclusions: Our work has demon-
strated the presence of mechanistically distinct subtypes of

influenza-associated acute respiratory failure, with differing
clinical outcomes. For the first time, we have successfully
integrated gene expression, protein biomarkers, and clinical
data to identify mechanisms relating to endothelial barrier
function (SLIT-ROBO signalling) and dysregulated innate
immunity (GAIT mechanism) in different sub-groups of
patients with severe influenza. The stability of these sub-
types may present novel opportunities for pharmacological
intervention following prospective validation. Our methods
could also be applied to other poorly understood clinical
syndromes.
Each subtype was determined by integration of plasma

cytokines with whole blood gene expression. Patients with
the “adaptive” subtype had the best outcomes. Both the
“endothelial leak “and “neutrophil-driven” subtypes had
evidence of neutrophil activation but the neutrophil driven
subtype had evidence of dysregulated innate immunity
relating to the GAIT mechanism. GAIT gamma interferon
inhibition of translation, PCT procalcitonin.
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Abstract
Introduction: Anaemia is a common complication of
critical illness and can persist following ICU discharge. It is
associated with poor physical recovery, increased
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dependency and fatigue. Active treatment of anaemia in
other cohorts (e.g. chronic kidney disease, heart failure) has
been shown to improve patient-centred outcomes but
whether this applies to recovery from critical illness is
unknown.
Objective: To investigate the epidemiology, underlying
mechanisms and the potential treatments for anaemia in
survivors of critical illness.
Methods: I used a range of methods during this doctorate:

1. Laboratory-based study to characterise anaemia fol-
lowing critical illness using a panel of novel markers of
iron status

2. Database analysis of clinical characteristics and hae-
moglobin trajectories in survivors of critical illness

3. Systematic review on the safety and efficacy of iron
therapy in critical illness

4. Multicentre, feasibility randomised controlled trial (RCT)
of intravenous iron in patients discharged from critical
care with moderate-severe anaemia (haemoglobin ≤100
g/L) in four ICUs (ISRCTN13721808)

Results: Anaemia of inflammation is highly prevalent at
hospital discharge in critical care survivors (n(%) = 110/117
(94%) patients). Through measurement of hepcidin – the
key iron regulatory peptide, iron restriction is the dominant
mechanism and one-third of survivors have evidence of true
iron deficiency.1

Data from 1174 patients found an associated between an
ICU discharge haemoglobin of <100 g/L and prolonged
post-ICU hospitalisation, and virtually no active manage-
ment of anaemia in the post-ICU period.2 A mixed methods
systematic review3 together with focus group meetings
with ex-ICU patients identified fatigue, physical weakness

and prolonged hospitalisation as barriers to recovery.
These may be attributable to untreated anaemia.

Intravenous iron is a plausible treatment for the anaemia of
inflammation observed in critical care survivors. A systematic
review (six RCTs, n = 805 critically ill patients)4 found that iron
therapywas safe and associatedwith an increase in haemoglobin,
particularly at longer follow-up (mean difference 0.31 g/dL, 95%
CI: 0.04–0.59). This review highlighted the paucity of data on the
impact of iron therapy on functional outcomes during the re-
covery phase of critical illness.

I conducted a feasibility RCT to explore the potential benefits
and risks of intravenous iron as a potential intervention to treat
anaemia in critical care survivors.5 Feasibility was demonstrated
by recruiting ninety-eight participants with 96% protocol ad-
herence and 85% completion of follow-up. Intravenous ironwas
safe and biologically efficacious in increasing mean (SD) hae-
moglobin at 28 days (119.8 (13.3) g/L vs. 106.7 (14.9) g/L) and
90 days (130.5 (15.1) g/L vs. 122.7 (17.3) g/L). Hospital read-
missions at 90 days post-randomisation were lower (7/40 vs.15/
39, RR 0.46; 95%CI, 0.21–0.99; P=0.037) and median post-ICU
hospital stay was non-significantly shorter in the iron group (5.0
vs. 9.0 days, P=0.15). Pre-randomisation hepcidin concentrations
were associated with differential responses to treatment.
Conclusion: This body of work has generated novel data
on the anaemia of inflammation following critical illness.
The underlying mechanisms are responsive to intravenous
iron therapy, which appears to be safe with possible im-
provements in clinical outcomes. I am designing a larger
randomised study to confirm these findings.
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Abstract
Introduction: The NIHR critical care health informatics
collaborative (CC-HIC) is a multi-centre research project
pooling high resolution data on critical care patients from
the electronic heath records (EHRs) of 12 ICUs in the UK.1

The CC-HIC data model represents 255 data fields in-
cluding demographics, granular longitudinal physiology and
outcomes. This model aligns EHR data to provide a high-
quality clinical research database. My PhD examined the
capability of the CC-HIC as a novel data resource to
support clinical research. Following this validation, I un-
dertook two clinical research studies.
Objectives:

Phase 1
1) To evaluate the suitability of the CC-HIC data model

to represent the EHR for secondary research use.
2) To evaluate data quality of the CC-HIC research

database.
Phase 2
3) To use CC-HIC to conduct two clinical research

studies that make use of the unique longitudinal data
provided:

· The association between cumulative exposure to excess
oxygen and mortality

· The association between morphologies of longitudinal
physiology - in particular organ dysfunction - and
mortality in sepsis

Methods: In phase 1 I wrote software2,3 to implement the
Khan data evaluation framework4 against the CC-HIC

research database. This systematically identified and cat-
egorised potentially erroneous data, permitting corrections
to the database and enhancing quality over time. I employed
novel methods to address features of data that are com-
monly encountered, for example, the application of a model
based approach to reduce missing meta-data; such as
whether a blood gas was arterial or venous. In phase 2, I
applied cumulative logistic regression models to identify the
association between the cumulative exposure to excess
oxygen (defined as a PaO2 > 13.3 kPa) and mortality. For the
second study I applied a joint modelling paradigm to explore
the different longitudinal profiles of organ failure in sepsis.
Results: Following the application of my software,2,3 the CC-
HIC research database contains 46,494 critical care episodes,
representing billions of datapoints, which have been validated
for research use. I found a small (an absolute risk reduction of
about 1%) dose-independent association between exposure to
excess oxygen and mortality. This research has been published
in a high impact factor journal.5 I found that the trajectory of
organ failure (hazard ratio 2.60 [2.04, 3.30]) played a more
significant role in determining mortality than the absolute value
of organ failure (hazard ratio 1.24 [1.21, 1.26]). This finding was
consistent over all organ systems.
Conclusion: The CC-HIC has been validated as a tool
for critical care research. My software contributions
have been provided to enhance the quality and
streamline the use of this resource. This research
highlights the importance of quality curation of vast
clinical data resources, prior to their use in clinical
research.As oxygen is so widely used, any potential
harms arising from excess use are far reaching. These
findings are now subject to confirmation through on-
going RCTs. The trajectory findings have implications
for how we view the evolution of physiology in sepsis,
suggesting that dynamic measures of patient physiology
better reflect a patient’s underlying biology.
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Role of FUSIC ultrasound in the unwell
peri- and post-partum patient
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Abstract
Introduction: The referral to a breathless patient on the
maternity ward on a Friday evening comes with a degree of
trepidation. Considerations about altered ‘normal’ physiology,
the most appropriate diagnostic process, as well as a time of
heightened emotional engagement all feed into the situation.
The last Confidential Enquiry into Maternal Deaths in 2018
showed that 23% of maternal deaths were due to cardiac
disease, 14% from pneumonia or influenza and 11% from
venous thromboembolism (VTE).1 Improving awareness of
these conditions’ impact led to the ‘Three Peas in a Pod’ Poster
published by the Medical Royal Colleges and Royal College of
Obstetricians and Gynaecologists – this emphasised the in-
creased risk of cardiac failure, need for CXR with antibiotic or
antiviral treatment promptly and the risk of VTE.2

Point-of-care Critical Care Ultrasound can provide a
positive diagnosis without the need for CT ionising
radiation.
Main Body: Focused Ultrasound in Intensive Care (FUSIC)
competencies combine heart, chest and DVT scanning that
can aid the clinician in making a diagnosis in infective,
thromboembolic and cardiac conditions.
In our hospital, the medical team manage HDU within a

combined ICU and HDU Unit. A 27-year-old lady was referred
to the medical team urgently to assist with the diagnosis and
management of an 8-day post-partum mother who had been
admitted complaining of severe breathlessness and ankle
swelling, worse since delivery. She had no cardiac history other
than hypertension during the third trimester of pregnancy with
no proteinuria, managed with labetalol and nifedipine. She was
hypertensive and tachycardic at 154/110 and 106 respectively,
on no oxygen but severely breathless on minimal exertion. She
had already had a CTPA organised by the Obstetric team which
showed no PE. A medical consultant was asked to review the
patient urgently (who happened to also work ICU sessions and
was newly trained in Focused Intensive Care Echocardiography
(FICE) - the predecessor qualification to ‘FUSIC Heart’).
The ECG showed sinus tachycardia without ischaemia. A

FICE echocardiogram was performed at the bedside,
showing a dilated LV at 5.4 cm and visually severe LV
systolic dysfunction with a 1.7 cm pericardial effusion.
This allowed a positive preliminary diagnosis to be made of

Peripartum Cardiomyopathy and commencement of loop di-
uretic therapy with good effect. Peripartum cardiomyopathy is a
rare, often idiopathic but potentially life threatening and

reversible cause of dilated cardiomyopathy that is amenable to
cardiac and chest ultrasound diagnosis.3,4

A Medical High Dependency bed was requested as agreed
with the Obstetric team as the most suitable place tomanage
this medically unwell maternity patient with shared care
pending Cardiology takeover. A formal echocardiogram
confirmed the diagnosis the following weekday.
Conclusion: Sepsis, Cardiac pathologies and VTE are
significant causes of breathlessness in the pregnant and
post-partum period. Point-of-care ultrasound, in particular
chest, heart and DVT scanning are valuable tools that can
provide an early positive diagnosis of important differentials
and potentially avoid CT ionising radiation.

Brief description of ultrasound video:
This video is taken from the case – can you determine the

cause of her breathlessness?
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Abstract
Introduction: Massive pulmonary embolism is a rare
complication following Veno-Venous Extra Corporeal
Membrane Oxygenation (VV-ECMO) decannulation.
Management can be challenging. The authors present a case
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that required VV-ECMO re-cannulation and catheter-
directed thrombolysis.
Main body: 58-year-old gentleman, background of hy-
pertension and asthma, admitted with severe respiratory
failure secondary to COVID-19 pneumonitis. Due to lack of
improvement with conventional ARDS treatment, he was
referred and retrieved on VV-ECMO.

After being off sweep gas for more than 24 hours he was
decannulated on day 7. Five hours after decannulation the
patient acutely deteriorated. He became tachycardic, hy-
potensive and hypoxic. A bedside TTE showed severely
dilated and impaired right ventricle. The patient was started
on milrinone and nitric oxide. Nevertheless, he deterio-
rated further and became profoundly hypoxic and hyper-
capnic, and a decision was made to start him on VV-ECMO.
A TOE was done to guide cannulation and showed a
thrombus in the RV and in the left pulmonary artery.

Next day, a CT-pulmonary angiogram (CTPA) was done
which showed saddle-shaped pulmonary embolism, with a
large occlusive clot in the left main pulmonary artery
causing complete non-perfusion of the left lung. After a
multi-disciplinary team discussion, the patient had catheter-
directed thrombolysis, with some haemodynamic
improvement.

Within 48 hours, TTE was repeated showing no signif-
icant improvement on RV function. CTPA showed very
mild decrease of the clot burden. Decision was made to
repeat catheter-directed thrombolysis and partial throm-
bectomy. Repeated imaging revealed decrease in the size of
the left main pulmonary artery thrombus.

It is thought that the massive pulmonary embolism could
have been caused by showering of ECMO cannulas-related
thrombi, which were dislodged during decannulation.

Patient remained on VV-ECMO for 32 days and was dec-
annulated successfully afterwards and was discharged home on
apixaban and long-term pulmonary hypertension follow-up.
Conclusion: ECMO cannulas related thrombi are not
uncommon complications because of prolonged stay and
coagulopathy related to ECMO circuit. However, massive
embolism is rarely seen. The use of echocardiography was
paramount on the differential diagnosis.

Brief description of ultrasound video:

In this TTE study, the right ventricle looks significantly
dilated with severely impaired both longitudinal and radial
functions. Additionally noted septal flattening in systole
indicating RV pressure overload, diastolic notching of
RVOT doppler trace consistent with significantly raised

pulmonary artery pressure and mild to moderate tricuspid
regurgitation. Otherwise, the left ventricle is small and has
preserved function.
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Abstract
Introduction: Focussed ultrasound in intensive care
(FUSIC) has transformed the practice of critical care.
Bedside ultrasound is a useful complementary diagnostic
tool which contributes to an early therapeutic decision
based on reproducible physio-pathologic data.1We high-
light a scenario where ultrasound proved to be the game
changer in a post-operative neurosurgical patient, when all
hope was lost.
Main Body: A17-year-old female was transferred to our
critical care unit post fronto-temporo-parietal (FTP) cra-
niectomy for significant right frontal epidural haematoma
and right FTP acute subdural haematoma with significant
transcalvarial brain herniation. The mechanism of injury was
unknown and believed to be an alleged suicidal attempt.
Owing to her hemodynamic instability, she required high
strength nor-adrenaline and vasopressin infusions and
multiple crystalloid boluses to maintain her blood pressure.
Antibiotics were escalated and stress dose steroids were
commenced. Her guarded prognosis was communicated to
her family.
Bedside FUSIC was performed to rule out any causes of

impending cardiac arrest as she was extremely unstable to
be shifted for CT scan imaging. It showed features of global
left ventricular hypokinesia with ballooning suggestive of
neurogenic stress cardiomyopathy (NSC) or neuro-
cardiogenic stunning. Dobutamine was initiated in addition
to the ongoing vasopressors and some degree of haemo-
dynamic stability was achieved.
Advanced cardiac monitoring with LiDCO was not re-

liable as the patient had cardiac arrhythmia and sporadically
showed erratic readings, requiring frequent recalibrations.
Later, it did support our findings of pump failure.
Over the next 48-72hours, the vasopressor and ino-

tropic requirements decreased and the patient was weaned
from the ventilator & shifted to the neurosurgical ward for
rehabilitation. Formal echocardiography confirmed our
FUSIC findings and we saw a reversal to normal function on
follow up.
Conclusion: Recognition of NSC is important because the
diagnosis has implications for management and prognosis.2

The advantages of ultrasound are of great value in the
setting of critical care medicine, as immediate decision
making can be lifesaving.3

204 Journal of the Intensive Care Society 23(1) State of the Art Abstracts Supplement



FUSIC findings: Global left ventricular hypokinesia and bal-
looning with reduced contractility. No right ventricle dilatation
and no evidence of pericardial effusion. Bilateral femoral &
popliteal veins showed no evidence of thrombus. Lung ultra-
sound demonstrated B lines and mild pleural effusion in bilateral
bases. Abdomen scan did not reveal any fluid collection.
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Ultrasound ninja to the rescue- the sepsis
and hemodynamic savior

The Ultrasound Ninja
Avinash Kumar Jha1 and Shashi Chandrashekaraiah2

1Lancashire Teaching Hospitals (LTHTR)
2Lancashire Teaching Hospitals

Abstract
Introduction: An elderly male was admitted to the
emergency department with feeling unwell for seven days
and vomiting. On evaluation, the patient was found to have
hypotension and a low Glasgow coma score (GCS). He was
transferred to critical care because of hemodynamic insta-
bility despite adequate fluid resuscitation and requiring a
maximum dose of noradrenaline infusion. He was intubated
immediately given lowGCS. A focussed echocardiogramwas
performed which showed deranged left ventricle and right
ventricular function. Following this cautious fluid resuscita-
tion approach and dobutamine was added alongside. A
formal echocardiogram performed on the following day
confirmed the presence of deranged biventricular function.
Routine blood tests including cultures were sent, and anti-

biotics were administered as per sepsis six protocol. Following
this, lung and abdominal ultrasound were performed. The
abdomen ultrasound showed a thickened gall bladder wall,
which looked suspicious with no prominent gall stones. On
further evaluation, the GB wall measured 7millimetres.
In combination with altered liver function tests, the

finding on ultrasound pointed towards the presence of
Acute acalculous cholecystitis (AAC). An immediate CT
abdomen was ordered, which showed the presence of
inflammation and collection around the gall bladder, con-
firming the presence of acalculous cholecystitis.
A multi-disciplinary team discussion was conducted

between intensive care, surgical and the interventional

radiology team. Considering the presence of hemodynamic
instability and the need for immediate source control, the
outcome of the decision was to go ahead with percutaneous
drain insertion into the gall bladder.

Over the next 24 hours, the vasopressor and inotropic
requirement was weaned, and by day four, the patient was
hemodynamically stable. He was extubated and transferred
to the ward under the surgical team for further management.
Main body: In our case, the point of care ultrasound
helped us quickly assess, identify pump failure-related hy-
potension, and incidentally, the source of sepsis.

AAC is a life-threatening condition associated with a high
risk of necrosis and perforation compared to calculous
disease.1 On ultrasound examination, a thickened gall
bladder wall of more than 3.5 millimetres suggests the
presence of cholecystitis. It is difficult to diagnose and
associated with high mortality (>30%).2

In addition to the management of sepsis, we managed
cardiogenic shock with dobutamine and eventually weaned
the patient from inotropes and mechanical ventilation.
Conclusion: In our case, the hemodynamic instability was
due to a combination of both septic and cardiogenic shock.
A comprehensive scan helped us understand the aetiology
and thus the necessary management in a time-critical
condition.

Thus, we believe that a quick multi-site point of care
ultrasound can be a simple, fast and life-saving procedure in
intensive care.

Ultrasound video: A loop showing significant thickening
of the gall bladder wall with no gall stones.
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Use of ultrasound in diagnosing
and managing overian
hyperstimulation syndrome

The Ultrasound Ninja
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Royal Preston Hospital - Preston, Lancashire

Abstract
Introduction: Use of ultrasound can help clinicians make
important decisions with regards to diagnosing and man-
aging conditions that are not commonly encountered, like
Ovarian hyper stimulation syndrome (OHSS) which has
varied clinical presentation and can create a diagnostic and
management conundrum for critical care clinician.
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Main Body: 32 Year old, recently undergone In Vitro
fertilization (IVF) presenting to hospital with abdominal
pain, bloating, nausea, vomiting, speech disturbances,
fluctuating level of consciousness and limb weakness. Initial
physical examination suggestive of stroke, had a head CT
scan done that revealed a basilar artery stroke, she was
intubated and had a thrombectomy done. Echo done to
assess for source of clots, noted to have possible mitral
valve vegetation and right heart strain. Ultrasound done
also revealed bilateral pleural effusion. CTPA done revealed
left pulmonary embolism. Beta HCG was raised, multi-
disciplinary assessment concluded likely severe OHSS.
Abdominal distention was progressive and firm. Concerns
about level of ascites, possibility of ectopic pregnancy
given rise in B-HCG or bowel obstruction. Bedside ul-
trasound scan of abdomen /pelvis revealed moderate
ascites and markedly enlarged ovaries with left larger than
right. Visualising the enlarged ovaries helped cement di-
agnosis and guided decision regarding draining of what
initially looked to be massive ascites causing abdominal
distention, which was actually due to markedly enlarged
ovaries + ascites. She had U/S guided ascetic drain in-
sertion. Formal abdominal u/s requested to confirm
findings. With diagnosis of OHSS confirmed she has been
managed according to recommended guidelines. She has
required ventilator support temporarily, fluid resuscita-
tion to correct for hypercoagulable state due to fluid third
spacing. Bilateral EVD drains and Posterior decompressive
craniectomy due to infarct.
Conclusion: Use of bedside U/S in critical care setting can
help with diagnosis less common conditions and aide cli-
nicians in making treatment decisions at the bedside saving
on time and reducing chances of patient harm or under-
going unnecessary procedures. Junior clinicians will gain
invaluable insight when they use POCUS and correlate with
clinical findings; however, care must be taken to consult
more experienced members of the team, as the enlarged
ovaries were initially confused for dilated bowel and needed
senior review to ensure correct diagnosis.

Brief description of ultrasound video: Bilateral enlarged
ovaries. Right ovary measuring 15×11×12cm, left 10×5.6×
5.5cm. Ovaries containing multiple enlarged follicles.
Uterus appears normal in size
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Bedside echocardiographic diagnosis of
Pericardial effusion in the critically ill
patient and prevention of catastrophic
hemodynamic compromise

The Ultrasound Ninja
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1Lancashire Teaching Hospitals
2Lamcashire Teaching Hospitals

Abstract
Introduction: In recent years, the use of ultrasound in critical
care has revolutionized the bedside assessment of ICU patients.
Though operator dependent, the advantage of repeatability and
being relatively inexpensive makes it imperative for critical care
physicians to stay updatedwith thismodality. The purpose of this
report is to describe an incidental finding of pericardial effusion
in a patent admitted with respiratory distress.
Main body: A 26 years old female was admitted with
shortness of breath and increase in oxygen requirements.
She had a background of cerebral palsy, tracheostomized
since 2009 after being operated for scoliosis and had a vagal
nerve stimulator in situ. On admission, her 1st covid swab
was negative. She normally required home ventilation only
at night, however 2 days prior to admission, she required 24
hours of ventilator support. A large leak was noted on the
ventilator and had a non-cuffed tracheostomy tube in situ,
which was later changed to a cuffed one. A quick bedside
FICE (Focused Intensive Care Echocardiography) revealed
a large circumferential pericardial effusion with fibrin
strands. There was no haemodynamic compromise on
admission, however the large pericardial effusion could
have been an attributing factor to her severe respiratory
distress. She progressively started deteriorating hemody-
namically, requiring intravenous fluids and vasopressor
support. A definitive ECHO done by the cardiologist
confirmed the findings of FICE. There was a rapid change in
her condition post-pericardiocentesis. As per the institute
protocol, a second covid swab was sent for her, which
reported positive. Covid-19 RTPCR testing was not vali-
dated on pericardial fluid, hence was not undertaken. The
culture of pericardial fluid revealed staphylococcus aureus,
but there was a high index of suspicion of COVID and
bacterial pericarditis was unlikely.
Conclusion: Echocardiographic evaluation of Pericardial
effusion is of paramount importance for timely and appro-
priate diagnosis. In view of quick bed side diagnosis with ul-
trasound, our patient was able to survive this life-threatening
condition and treatment was initiated promptly. If left undi-
agnosed based on clinical presentation, it could have been
catastrophic for a completely treatable cause.
Brief description of ultrasound video: Pericardial effusion

appears as an echo-free space between the 2 layers of
pericardium. This video shows a 4-chamber echocardio-
graphic view suggestive of a globular pericardial effusion
with fibrin strands. An element of hemodynamic
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compromise was visible on 4-chambered view as well as
para-sternal long axis view.
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Bedside diaphragmatic ultrasound used to
diagnose an unexpected cause of weaning
difficulty in a patient with
COVID-19 pneumonitis

The Ultrasound Ninja
Tammar Al-Ani and Richard Cowan

Glasgow Royal Infirmary

Abstract
Introduction: Diaphragm dysfunction has been described
as being responsible for weaning failure with an incidence of
23–80%. It has also been associated with difficult weaning
from mechanical ventilation, prolonged intensive care unit
(ICU) stay and increased ICU and hospital mortality.1 This
case report describes the use of bedside ultrasound to
diagnose diaphragm dysfunction, assess the severity of
dysfunction, refer to specialist care and monitor disease
progression in patient with COVID-19 pneumonitis with
difficulty weaning from mechanical ventilation.
Main body:A 59 year-old male with no known past medical
history was admitted to our ICU with respiratory failure due
to COVID-19 pneumonitis. He had received continuous
positive pressure ventilation with oxygen supplementation
on the medical high dependency unit for 15 days prior to
deteriorating and requiring invasive ventilation in ICU.
In ICU, the patient was mandatory ventilated using lung

protective ventilation strategies for 26 days before he was
switched to pressure support ventilation for attempts to
wean him from mechanical ventilation. During the initial
phase of his ICU admission, he was severely hypoxaemic
and required deep sedation as well as muscle relaxation for
a total of 370 hours. Prone positioning was required on 4
occasions before he was stable in the supine position.
Once attempts to liberate him from mechanical venti-

lation were being made, pressure support was gradually
reduced along with PEEP and FiO2. Progress with this
reduction in support was slow due to marked tachypnoea
and a dyssynchronous respiratory pattern. It was also noted
that he had poor air entry in his right base with corre-
sponding right lower zone opacities on his chest x-ray.
At this stage a bedside ultrasound was used to investigate

the cause of weaning difficulty and consequently, the diagnosis
of right diaphragmatic paralysis was made. This was a new
finding, as his admission chest x-ray did not show a raised
hemidiaphragm. This diagnosis led to an increased focus on
physical rehabilitation and mobilisation with tolerance of his
tachypnoea and respiratory pattern as we now appreciated
this didn’t represent ongoing underlying parenchymal lung
disease. We also made a referral to the respiratory team in
order to facilitate longer-term rehabilitation and follow up.
The patient was successfully extubated after intense

physical rehabilitation, post extubation he remained

tachypnoeic and still required supplemental oxygen at the
point of hospital discharge. A follow up diaphragm ultra-
sound 6 months after discharge did not show any im-
provement in the right diaphragmatic function, he remains
dyspnoeic on exertion and still occasionally uses ambula-
tory supplemental oxygen.
Conclusion: Ultrasound assessment revealed an unex-
pected cause of weaning difficulty in our patient that allowed
us to individualise his weaning plan and rehabilitation. This
case shows that bedside intensivist performed ultrasound
can accurately evaluate diaphragmatic function in patients
who are difficult to wean from mechanical ventilation.

Brief description of ultrasound video: The diaphragm was
scanned using low frequency curvilinear ultrasound probe.
There is lack of diaphragmatic excursion and absent
thickening of the right hemidiaphragm on subcostal and
intercostal views. M-mode evaluation and ‘sniff test’ con-
firms diaphragmatic paralysis.
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1. Dres M, Dubé B, Mayaux J, Delemazure J, Reuter D,
Brochard L, et al. Coexistence and Impact of Limb
Muscle and Diaphragm Weakness at Time of Liberation
from Mechanical Ventilation in Medical Intensive Care
Unit Patients. American Journal of Respiratory and
Critical Care Medicine. 2017;195(1):57-66.

P307

A rare case of an abnormal post-traumatic
shoulder swelling

The Ultrasound Ninja
Salman Naeem1, Angus Perks and Serena Rovida3

1London’s Air Ambulance Charity
2Barts Health NHS trust
3Barts Health NHS Trust

Abstract
Introduction: Pseudoaneurysms are abnormal dilation of
the arterial wall that are usually formed due to trauma, in-
fection, inflammation or iatrogenic causes. Unlike true an-
eurysms, pseudoaneurysms are usually contained by adventitia
and might not be covered by all the three layers of the vessel.
Althoughmost of the pseudoaneurysms are asymptomatic but
they can increase in size causing pain and pressure symptoms.
In rare occasion they can leak or rupture causing life
threatening haemorrhage. This a case of an abnormal swelling
arising in the shoulder of a patient two days after an assault.
Main Body: PoCUS showed a hypoechoic collection be-
low the deltoid muscle with a 77mm round pulsating
collection. This demonstrated the ‘ying-yang sign’ on as-
sessment with colour doppler and was found to be arising
from one of the branches of the thoracoacromial part of
axillary artery. This significantly altered the management of
the patient in prompting a CT angiogram that confirmed a
leaking pseudoaneurysm in the right shoulder with
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surrounding hematoma. The patient was admitted for an
ultrasound guided thrombin injection which was successful.

Traumatic pseudoaneurysms of branches of thor-
acoacromial part of axillary artery are very rare. Most cases
reported in literature are post infectious in aetiology. Blunt
trauma can lead to weakening in the arterial wall resulting in
formation of a pseudoaneurysm. Ultrasound has been used
to evaluate soft tissue swellings and pseudoaneurysms in
post-traumatic injuries and intravenous drug users. Pseu-
doaneurysms appear as round pulsating swellings arising
from a vessel. Colour doppler shows the pathognomic
‘ying-yang’ or ‘pepsi’ sign which is due to turbulent flow of
blood within the pseudoaneurysm.
Conclusion: This case highlights the utility of PoCUS in the
evaluation of traumatic soft tissue swellings and its ability to
direct diagnostics and expedite appropriate patientmanagement.

Brief Description of Ultrasound Video: This video demon-
strates a round swelling clearly arising from a vessel, with colour
flow demonstrating the ‘ying-yang’ sign of turbulent flow.
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The role of point of care ultrasound in the
diagnosis of femoral artery
pseudoaneurysms in the emergency
department: A case report

The Ultrasound Ninja
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Abstract
Introduction: The femoral artery pseudoaneurysm is a
known serious complication of intravenous drug abuse. A
missed diagnosis may have a devastating outcome as a result
of life-threatening haemorrhage in the event of rupture.
The use of point of care ultrasound in the emergency

department can help to minimise this risk by providing early
bedside diagnosis.
Main Body: We present a case report of 54 years old male
intravenous heroin user who was brought to the emergency
department with a suspected right femoral shaft fracture fol-
lowing a fall at home. He was unable to weight-bear for three
days. Upon arrival to hospital, his venous blood gas showed a
haemoglobin of 65g/L. He had a large non-pulsatile swelling
over his right thigh with surrounding skin erythema. The
swelling extended down to his right knee. The patient was
taken to the resuscitation areawhere a bedside ultrasound scan
was performed before plain film imaging. This showed a large
pseudo-aneurysm over the femoral artery region. The patient
was taken urgently to theatre for successful arterial ligation.
Conclusion: The point of care ultrasound is a very useful,
rapid and reliable non-invasive bedside tool that can be used
in the emergency department to detect pseudo-aneurysms
in IVDU patients when there is a high clinical suspicion. In
this particular case, it helped to provide a prompt, lifesaving
diagnosis and shifted patient’s care in the right direction.
Brief description of ultrasound video: A bedside ultra-

sound scan of the right groin area revealed a large fluid-fluid
sac over the femoral artery region with a bidirectional,
turbulent, flow and a characteristic Yin-Yang sign when
colour doppler flow was applied.
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Powerful and reliable tool in post-partum
cardiac arrest

The Ultrasound Ninja
Alex Fonseca, Shashi Chandrashekaraiah and Shondipon Laha

Royal Preston Hospital - LTHTR

Abstract
Introduction: The maternity suite is the only place in the
hospital where patients come to the hospital willingly, to
experience their bundle of joy for the first time. It is rel-
atively the happiest spot in the hospital, but stress levels can
skyrocket if things go wrong in an otherwise straightfor-
ward physiological process. We share our experience with
one such scenario where Focused Ultrasound in Intensive
Care (FUSIC) aided in prompt diagnosis and guided ap-
propriate treatment.1

Main body: A 30-year-old fit & well postpartum female,
2 days post her normal vaginal delivery following an un-
eventful antenatal period, remained in the hospital as she
experienced issues with feeding her baby. She developed
sudden onset intermittent mild chest discomfort which
subsided without therapy. A few hours later, she was found
collapsed in the corridor by the midwives. Cardiopulmo-
nary Resuscitation (CPR) was commenced, which showed
an initial rhythm of ventricular fibrillation. She was in-
tubated during CPR and Return of Spontaneous Circulation
(ROSC) was achieved in 10 mins.
Post ROSC there was persistent hemodynamic instability

which required metaraminol infusion & crystalloid boluses
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to maintain her blood pressure along with high oxygen
requirements. FUSIC guided us by rapidly ruling out the
relevant reversible causes of arrest. Our initial strong
differentials of pulmonary embolism, amniotic fluid em-
bolism & peripartum cardiomyopathy2 were ruled out
along with hypovolemia, coronary thrombosis, cardiac
tamponade and tension pneumothorax.
Post FUSIC, heart failure treatment was initiated with

diuretics and additional positive end expiratory pressure
(PEEP) post adequate sedation. Nor-adrenaline was initi-
ated via a central venous access, crystalloid infusion was
limited & antibiotics were initiated for left sided aspiration
pneumonia in addition to routine critical care.
CT thorax confirmed aspiration pneumonia and no

evidence of pulmonary embolism. Subsequent formal
echocardiography by the cardiologist confirmed our FUSIC
findings of heart failure which was supported by serial rise in
troponins (360 > 466) & raised NT-pro B – type Natriuretic
Peptide (800) despite normal electrocardiograms.
Patient was extubated the following day & later shifted to

the coronary care unit. She underwent an angiography
which was normal and was discharged home a week post
ICU admission. An implantable cardioverter defibrillator
was inserted at a later date for her cardiac arrhythmias.
Conclusion: FUSIC aids intensivists in rapid diagnosis &
treatment in challenging scenarios like post-partum cardiac
arrest.1 It is a powerful tool in our arsenal and an extension
of our assessment in delivering holistic patient care.
FUSIC findings: Ejection fraction of 45% on eyeballing

with preserved left ventricular function and mild apical-
septal dyskinesia possibly post CPR. No dilatation of right
atrium or right ventricle and distensible inferior vena cava.
No pericardial effusion. Bilateral florid B-lines with starry
night sky consolidation of the left basal lung. Postpartum
uterus with no ascites and bilateral femoral and popliteal
veins showed no evidence of thrombus.
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Point of Care Ultrasound Alters Critical
Care Rehabilitation Trajectory

The Ultrasound Ninja
Geetha Kayambu and Qamaruzaman Syed

Gani National University Hospital

Abstract
Introduction: Physiotherapists in recent years have
embraced bedside ultrasound imaging as a means to

utilize real-time imaging as an assessment tool adjunct
to chest physiotherapy to deliver targeted rehabilita-
tion.1,2 The translational impact of point of care ul-
trasound imaging from acute care through hospital
discharge in critical care rehabilitation is yet to be
investigated. The case study presented highlights how
ultrasound imaging helped detect a subtle clinical
condition that aided clinical reasoning and returned
positive benefits through altering a patient’s journey
through the rehabilitation trajectory.
Main Body: Right sided minimally invasive severe
mitral valve regurgitation surgery involving the me-
chanical valve replacement of the mitral valve was
undergone by a 44 year old teacher who suffered from
known mitral stenosis since childhood. Ejection frac-
tion was 55%-60% and lung function FEV1/FVC was 86%
predicted. Intraoperatively, pleural and pericardial
adhesions were noted with no pericardial effusion.
Upon successful extubation on post-operative Day 1,
patient suddenly developed the first episode of
shortness of breath in intensive care whilst on room air
with a baseline oxygen saturation of 90%, sinus rhythm
of 100 beats per minute and turned orthopneic (RR at
30-40 per minute). Ches t X-ray showed Right lower
zone collapse consolidation and small basal pleural
effusion. A fully functioning right pleural drain was
in situ. Aggressive chest physiotherapy twice daily was
ordered but chest physiotherapy did not yield sputum
with mucolytic and a dry cough and patient remained
tachypneic. On post-operative Day 3 intravenous an-
tibiotics was used to treat the lung, however, symptoms
persisted. Progression of mobility failed as patient only
sat up 45 degrees in bed with shortness of breath
limiting functional capacity. In failing response to ag-
gressive chest therapy, bedside ultrasound performed
by attending senior physiotherapist to investigate the
limitations directly impacting respiratory capacity that
was limiting mobility, showed Right lung reduced dia-
phragmatic movement and minimal lung sliding with a
small anterior pleural effusion with compressive atel-
ectasis. B lines were present with consolidative changes
throughout mid and lower segments and Left lung
showed good lung movement with lung sliding and A
lines. It became apparent that free-flowing effusion
over the anterior right lung segment was indeed causing
the tachypnea due to compressive atelectasis which
was conservatively managed. Upon this finding, patient
was subsequently discharged to the general ward to
continue her rehabilitation.
Conclusion: The ultrasound finding provided some
new insight which altered physiotherapy management
as residual tachypnea with acceptable saturation (SpO2

88-92%) had to be accounted for in her rehabilitative
journey. Exercise progression was moderated to suit
the clinical condition with frequent rest breaks,
shortness of breath management and expected longer
rehabilitation phase prior to discharge. As clinical
symptoms gradually improved, she was able to ambu-
late 60 meters unsupervised with breathing techniques
that helped relieve her shortness of breath and was
eventually discharged with home advice.
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Brief description of ultrasound video: More than meets
the rehab eye:The ultrasound video shows the real time
“quad sign” of the pleural effusion that took her breath away
momentarily.
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