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Abstract

Background It is increasingly recognised that older patients may not present with typical symptoms of COVID-19.

Aims This study aims to evaluate the incidence, characteristics and clinical outcome of older adults with atypical presentations of
COVID-19.

Methods A retrospective analysis of adults > 65 years with confirmed COVID-19 admitted to our institution between 1 March
and 24 April 2020 was performed. Patients were categorised into typical or atypical groups based on primary presenting
complaint in the community.

Results One hundred twenty-two patients (mean age 81 + 8 years; 62 male) were included. Seventy-three (60%) were categorised
into the typical group and 49 (40%) into the atypical group. In the atypical group, common presenting complaints were fall in 18
(36%), reduced mobility or generalised weakness in 18 (36%) and delirium in 11 (22%). Further assessment by paramedics and
on admission found 32 (65%) to have typical features of COVID-19, fever being the most common, and 22 (44%) were hypoxic.
This subset had worse outcomes than those in the typical group with a mortality rate of 50% versus 38%, respectively, although
this was not statistically significant (P = 0.27). No significant difference in mortality or length of hospital stay between the groups
was demonstrated.

Conclusion Older patients with atypical presentation of COVID-19 in the community are equally susceptible to poor outcomes.
Early detection may improve outcomes and limit community transmission. Primary care practitioners should be vigilant and
consider prompt onward referral.
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Introduction

The first case of coronavirus disease 2019 (COVID-19) in the
UK was reported on 30 January 2020, and early transmission
within the country became evident during February. Since
then the rate of infection has increased exponentially in unison
with the rate of death, claiming over 42,000 lives in the UK
alone [1]. COVID-19 is primarily a respiratory disease, and
usual symptoms reported include pyrexia, dry cough, dys-
pnoea, anosmia and ageusia [2, 3]. A small percentage of
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patients develop severe disease complicated by respiratory
failure and require ventilatory support [3].

Evidence suggests that adults aged 50 years and over with
multiple comorbidities are more susceptible to severe
COVID-19 and are at higher risk of dying [4, 5]. It is well-
recognised that older adults in acute illness states commonly
present with atypical symptoms of falls, reduced mobility or
delirium [6], and it is apparent that this is the case with
COVID-19. The diagnosis can be even more demanding if
nasopharyngeal swabs for severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) are not readily accessible in
primary and community care settings. Resultantly, a signifi-
cant proportion of deaths attributed to COVID-19 in the UK
are being reported in residential care homes [7]. Social dis-
tancing and lockdown measures introduced by governmental
bodies worldwide, including that of the UK, might not be
favourable for an older population because of the lack of so-
cial support and the unavailability of COVID-19 testing in the
community. This could hinder timely treatment and admission
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to hospital where necessary. The British Geriatrics Society has
therefore highlighted the need for clinicians to have an index
of suspicion for atypical presentations of COVID-19 in the
older population [8].

We set out to evaluate the incidence, characteristics and the
clinical outcome of patients aged 65 years or older with atyp-
ical presentations of COVID-19 in the community.

Methods
Study design and patient population

A retrospective analysis of all adults > 65 years with con-
firmed COVID-19 admitted to an acute geriatric medicine unit
within a National Health Service (NHS) trust between 1
March and 24 April 2020 was performed. During the study
period, nasopharyngeal swabs were only performed if there
was a clinical suspicion for COVID-19 as per national guide-
lines. However, chest X-rays were performed routinely on all
admissions in line with local trust protocol.

A diagnosis of COVID-19 in our cohort was confirmed
with positive real-time reverse transcriptase-polymerase chain
reaction (RT-PCR) assay of nasopharyngeal swabs. When
there was a strong clinical suspicion of COVID-19 among
patients with negative RT-PCR assay, a radiological diagnosis
with either chest X-ray or computed tomography (CT) imag-
ing of the chest was utilised. Radiological evidence of
COVID-19 included bilateral peripheral infiltrates/ground-
glass opacities, airspace opacification, traction bronchiectasis,
inter/intralobular septal thickening and organising pneumonia.

Patients were included for analysis if the reason for admis-
sion to hospital was likely precipitated by active COVID-19
based on medical documentation. This was analysed by two
independent observers to mitigate selection bias. Patient data
including demographics, presenting complaints, comorbidi-
ties, Rockwood clinical frailty score (CFS), pre-existing “Do
Not Attempt Resuscitation” document, vital signs on admis-
sion and inpatient investigations were extracted from medical
notes and the local hospital electronic database. Hypoxia on
admission was defined as room air oxygen saturations on
pulse oximeter of < 94% and a new oxygen requirement
which was adjusted to < 88% for patients with chronic type
2 respiratory failure. Laboratory investigations analysed were
complete blood count, C-reactive protein (CRP), coagulation
profile, creatine kinase (CK), serum biochemistry (including
markers of liver and renal function), lactate dehydrogenase
(LDH), serum ferritin, serum Troponin-T and D-dimer.

Comorbidities recorded and analysed in our study included
dementia, hypertension, coronary artery disease, congestive
heart failure, chronic obstructive pulmonary disease, asthma,
type 2 diabetes mellitus, chronic kidney disease and immuno-
suppressive treatment. We also documented patients’
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residential situation, i.e. living at home or in a community
institution (residential home, care home or nursing home).
Patient outcome including length of stay, ventilatory support,
intensive care admission and mortality were analysed.

Patients with suspected nosocomial COVID-19 were ex-
cluded from the study, with a cut-off inpatient hospital stay of
5 days.

Patients were categorised into typical and atypical groups
based on their primary presenting complaint in the communi-
ty. Typical presentations of COVID-19 were defined accord-
ing to the guidelines presented by the Regional Geriatric
Program of Toronto—fever, dry cough and dyspnoea [2].
The absence of these symptoms and the presence of other
unusual symptoms of COVID-19 such as delirium, falls, mo-
bility issues, lethargy, weakness, reduced oral intake, diar-
rhoea, dizziness, headache, sore throat, vomiting, reduced
conscious levels and chest pain were classified as atypical
presentations.

Statistical analysis

All data were analysed using SPSS software version 26.
Categorical variables were presented as frequencies and per-
centages. Normally distributed data were expressed as mean +
standard deviation, while non-normally distributed data were
expressed as median =+ interquartile range. Tests of normality
(Kolmogorov-Smirnov and Shapiro Wilk tests) were used to
confirm normality of continuous variables. Student’s ¢ test
was performed to compare normally distributed data, while
Mann-Whitney U test was performed to compare non-
normally distributed data. Chi-square test was performed to
compare categorical variables between groups: gender, co-
morbidities and clinical frailty scores. P value of < 0.05
(two-tailed test) was considered to be statistically significant.

Results

One hundred twenty-two patients met the inclusion criteria for
our study. Patient demographics and characteristics are
summarised in Table 1. One hundred six patients (87%) had
positive nasopharyngeal swabs for SARS-CoV-2, while 16
patients (13%) with negative swabs were diagnosed using
chest imaging modalities. Out of 122 patients (mean age 81
+ 8 years, 62 male), 73 (60%) patients were included into the
typical group while 49 (40%) into the atypical group. No
significant differences in gender or number of comorbidities
were noted between the two groups. However, a larger pro-
portion of patients with dementia (33% vs 21%, P = 0.13)
presented with atypical symptoms.

In the atypical group, the most common presenting com-
plaint was fall in 18 patients (36%), reduced mobility or gen-
eralised weakness in 18 (36%) and delirium in 11 (22%).
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Table 1  Comparison of patient demographics and characteristics
All Typical Atypical P value
n=122 n=73 n=49

Age % % %

Mean + SD 81+8 81+8 81+8 0.69
65-74 27 22 17 23 10 20
75-84 50 41 32 44 18 37

>85 45 37 24 33 21 43

Sex 0.97
Male 62 51 37 51 25 51
Female 60 49 36 49 24 49
COVID-19 diagnosis

Swab 106 87 62 85 44 90
Radiological 16 13 11 155 10
Comorbidities

Dementia 31.0 25 15 21 16 33 0.13
Hypertension 69.0 57 41 56 28 57 0.92

Coronary artery disease 26.0 21 17 23 9 18 052
Congestive heart failure 200 16 14 19 6 12 031

COPD/asthma 250 20 16 22 9 18 0.63
T2DM 43.0 35 26 36 17 35 0.92
CKD 27.0 22 14 19 13 27 034
On immunosuppression 110 9 6 8 5 10 0.71

Pre-existing DNAR decision 33 27 20 27 13 27
Number of comorbidities

0 4 3 3 4 1 2 053
1 17 14 11 15 6 12 0.66
2 22 18 14 19 8 16 0.69
3 26 21 13 18 13 27 025
>4 53 43 32 44 21 43 092
Residence 0.27
Home 89.0 72 50 69 38 78

Care institution 340 28 23 31 11 22
Clinical Frailty Score n=72

<3 33 27 24 33 9 18 0.07
4 13 11 8 115 10 087
>5 75 61 40 56 35 71 0.08

SD standard deviation, COPD chronic obstructive pulmonary disease,
T2DM type 2 diabetes mellitus, CKD chronic kidney disease, DNAR do
not attempt resuscitation

Further assessment by paramedics and in the emergency de-
partment (ED) found 32 (65%) to have underlying typical
features of COVID-19, fever being the most common (n =
29, 91%), followed by cough (n = 6, 19%) and shortness of
breath (n = 4, 13%). This subset of patients had worse out-
comes than those in the typical group with a mortality rate of
50% versus 38%, respectively, although this was not statisti-
cally significantly (P = 0.23). Vital observation on attendance

to the ED found 22 (45%) to be hypoxic, 15 (31%) to be
tachycardic and 11 (22%) to be tachypnoeic.

In the atypical group, 16 patients (33%) had consultations
with their primary care practitioner prior to admission to hos-
pital. Eleven (69%) were subsequently commenced on oral
antibiotics (9 for urinary tract infection (UTI) and 2 for chest
infection) with no improvement. The median duration of an-
tibiotic treatment before presenting to hospital was 3 days
(IQR 1-7).

Thiry-five (71%) patients in the atypical group scored > 5
on the Rockwood CFS compared with 40 (56%) in the typical
group, although no statistical significance was recorded (P =
0.08). There was also no significant difference in the COVID-
19 laboratory workup with lymphopenia and elevated CRP,
D-dimer, LDH, troponin T and CK demonstrated in both
groups. The comparative findings between the atypical and
typical groups are summarised in Table 2.

Four patients (6%) in the typical group required intubation
and ventilation compared with 1 (2%) in the atypical group (P
= 0.76). Continuous positive airway pressure (CPAP) support
was required in 3 (4%) patients in the typical group and 3 (6%)
patients in the atypical group. Three patients (43%) in the
typical group and 4 patients (100%) in the atypical group
who required ventilatory support subsequently died (P =
0.06). There were no significant differences in overall mortal-
ity or length of hospital stay between the two groups (Table 2).
A total of 28 deaths (38%) and 17 deaths (35%) were reported
in the typical and atypical groups, respectively (P = 0.68).

Discussion

Our study demonstrated that 40% (49/122) of our older pop-
ulation with COVID-19 had atypical presenting complaints in
the community. Although patients with atypical presentation
appeared to have worse outcomes, there was no statistically
significant difference between the atypical and the typical
groups. Therefore, we suggest that it may not be possible to
prognosticate patients based on presenting symptoms. The
rate of atypical presentations of COVID-19 observed was sim-
ilar to that found by Hofman and colleagues in 2017 for a
general medical patient cohort aged > 80 years presenting to
an emergency department. The most common atypical presen-
tation reported was “fall”, also demonstrated in our study, and
frequent underlying diagnoses were found to be infections,
neurological insults and fractures. This suggests that the phys-
iological response of older adults towards COVID-19 may be
parallel to that seen in other disease processes [6].

In acute illness states, older adults respond differently to
young adults. Although actiologies may be multifactorial, dif-
ferences in physiological and immune responses are likely
important contributors to varied presentation. Diminished cen-
tral thermoregulation by the hypothalamus and the lack of
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Table2 Comparison of main presenting complaints, vital signs on arrival to ED, laboratory investigations and clinical outcome

Typical Atypical P value
n=73 n =49
Signs and symptoms %o %
Cough 28 38
Fever 22 30
Dyspnoea 53 73
Confusion 8 11 11 22
Reduced GCS 1 1 6 12
Fall/collapse 1 1 18 37
Off legs/generalised weakness 3 4 18 37
Reduced oral intake 4 6 7 14
Others
Diarrhoea 4 6 2
Chest pain 1
Headache 1 1
Sore throat 1 1
Vomiting 1 2
Vital signs on arrival in ED
Heart rate (beats per minute) 93 (IQR 82-109, range 40-144) 89 (IQR 80-105; range 63—-149) 0.55
Respiratory rate (breaths per minute) 24 (IQR 22-28, range 15-33) 20 (IQR 18-24; range 11-46) < 0.05*
Mean arterial pressure (mmHg) 97 (IQR 86-110, range 58-139) 94 (IQR 78-107; range 64—139) 0.07
Hypoxia 48 66 22 45 0.02°%*
Laboratory findings
Leucocytes (x 10°/L) 7.50 (IQR 5.67-9.05) 7.48 (IQR 5.67-9.66) 0.47
Neutrophils (x 10%/L) 5.52 (IQR 3.90-7.49) 5.40 (IQR 4.10-8.12) 0.56
Lymphocytes (x 10°/L) 0.89 (IQR 0.61-1.33) 0.82 (IQR 0.65-1.20) 0.47
C-reactive Protein (mg/L) 76 (IQR 42.5-144) 76.0 (IQR 36.5-134.5) 0.83
Urea (mmol/L) 7.90 (IQR 6.2-11.9) 8.3 (IQR 6.75-15.5) 0.23
Creatinine (umol/L) 91 (IQR 71-124) 104 (IQR 76-152) 0.21
D-dimer (ng/mL) 1295 (IQR 898-3430) n=20 1917 (IQR 755-3483) n=13 090
Lactate dehydrogenase (IU/L) 420 (IQR 259-520) n=30 305 (IQR 236410) n=18 0.08
Troponin (ng/L) 29 (IQR 17-53) n=38 35(IQR 23-42) n=19 0.77
Creatine kinase (imol/L) 211 (IQR 45-664) n=21 122 (IQR 60-974) n=15 0.9
Acute kidney injury 23 32 19 39 041
Clinical outcome
Ventilatory support 7 10 4 8 0.79
Intubation 4 6 1 2
CPAP 3 3 6
Mortality rate in patients who required ventilatory support 3 43 4 100 0.06
Total In-hospital mortality 28 38 17 35 0.68
Length of stay 14 (IQR 9-20; range 1-73) 16" (IQR 11-18; range 5-45) 0.50

GCS Glasgow Coma Scale, ED emergency department, CPAP continuous positive airway pressure, /OR interquartile range. ™ 1 patient in the atypical

group is still an inpatient

response to endogenous cytokines such as interleukin (IL) 1
and 6 related to ageing may explain the absence of pyrexia in
the presence of infection [9]. The pathophysiology of delirium
may also occur in a similar fashion where central hormonal
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instabilities occur, particularly in the presence of acute stress
and inflammation. Patients with ageing and central nervous
system diseases such as cerebrovascular or Alzheimer’s de-
mentia are therefore highly vulnerable to delirious states
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which can complicate the diagnosis of acute illness in hospital
[10]. This may explain the increased numbers of patients with
underlying dementia and high premorbid clinical frailty scores
seen in our atypical presentation group.

Furthermore, it has been suggested that immune responses
are dysregulated in an ageing physiology which may account
for the higher incidence of severe forms of COVID-19 ob-
served in older adults [11]. The hallmark of COVID-19 is
the cytokine “storm” syndrome where a surge in pro-
inflammatory cytokines causes endothelial breakdown and
an increase in vascular permeability. This in turn leads to fluid
entry into the alveoli causing hypoxia and, in severe cases,
acute respiratory distress syndrome [12, 13]. Cited markers
of cytokine release were elevated in both groups and concom-
itant “silent hypoxia” was prominent in our atypical cohort—
extrapolated physiological implications of these factors may
explain the high number of deaths reported in nursing and care
homes. Notably, we have demonstrated that this group of
patients, who initially present atypically, but are later found
to have typical symptoms of COVID-19 such as pyrexia and
dyspnoea with concomitant hypoxia, tend to have a worse
clinical outcome which could be attributed to subsequent re-
spiratory failure and/or > 2 organ failure. While it would be
interesting to confirm this in a larger prospective study, we
postulate that early oxygenation and supportive therapy may
improve survival. Moreover, it has been demonstrated that
older adults are prone to bacterial superinfection and empirical
treatment with antibiotics may be justified [4].

Increasing institutionalisation and the number of older
adults living alone with little to no social support may be an
additional contributing factor to the death rates seen in the
UK. Lockdown measures imposed may have potentially de-
layed appropriate treatment in secondary care for two main
reasons: firstly, there was fear among elderly patients of
contracting COVID-19 in hospital, and secondly, there were
huge pitfalls and challenges to diagnosis with telephone con-
sultations (the primary care point of contact) without formal
clinical assessment. Furthermore, we noted that a subset of
patients initially treated for UTI or chest infection by general
practitioners subsequently presented to hospital with worsen-
ing symptoms. We therefore urge clinicians, particularly in
primary care, to have a low threshold for SARS-CoV-2 testing
in older patients and to consider prompt referral to hospital if
symptoms are non-resolving. These measures would also pos-
itively impact on community and institutional nosocomial
transmission.

At the time of our study, the National Institute of Clinical
Excellence (NICE) committee had initiated guidelines for crit-
ical care resource allocation in a pandemic state. For patients
with a CFS > 5 (at the discretion of treating clinicians), ven-
tilatory support other than oxygen administration and escala-
tion to intensive care units was thought inappropriate because
of poor outcomes [14]. We recognise that this may have

underestimated both the severity of disease in each group
and the number of patients who would have been provided
full escalation of care in normal circumstances. Nonetheless, a
comparison of mortality rates in both groups yielded similar
results. In light of this, patients with atypical presentations of
the illness should be given the same attention (arguably more)
as those who present with typical symptoms.

RT-PCR testing has a theoretical sensitivity of up to 95%
[15] which is comparable with the results seen in our study
with 87% of our patients testing positive. However, in clinical
practice, it has been reported that the sensitivity of the test
reaches only 60—70%. Because the reliability of the RT-PCR
test is dependent on specimen quality and timing, a negative
test is insufficient to exclude COVID-19, and in suspected
cases a radiological diagnosis may provide better sensitivity
[16]; this is relevant when high clinical suspicion persists
within the context of negative RT-PCR result. The nasopha-
ryngeal swab for SARS-CoV-2 should be repeated if clinical
suspicion remains strong.

Limitations

Our study should be viewed in the context of certain limita-
tions. As a single-centre study at a district general hospital, we
cannot generalize our results to other practice settings.
Furthermore, our trust is based in the south of England, and
demographics and socioeconomic status of our population
may differ from those elsewhere.

We recognise the retrospective nature of our study and
small sample size as limitations. We also acknowledge that
extracting information from medical notes requires second-
hand interpretation and may not be representative of the full
clinical picture. Patient outcomes may also be influenced by
the guidelines imposed by the NICE committee as previously
mentioned [14]. As our study only evaluated hospitalised pa-
tients, it may not accurately reflect the true prevalence of atyp-
ical symptoms among older adults in the community. We
recommend further studies with larger sample sizes be con-
ducted to validate whether early detection, observant monitor-
ing and hospital admission improves outcomes.

Conclusion

As lockdown measures ease globally, older adults remain in-
herently vulnerable to COVID-19. Our results clearly demon-
strate that approximately 40% of this population present with
atypical symptoms of COVID-19 which include falls, reduced
mobility, weakness and confusion as the principal complaint
in the community. These patients are equally and possibly
more susceptible to poor outcomes and subsequent death.
Emphasis is laid on the urgency to increase nationwide testing
capacity because early detection is likely to improve prognosis
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and retard community transmission, especially within institu-
tions. The importance of comprehensive clinical assessment
of elderly patients on presentation to hospital, expectant ob-
servation thereafter and appropriate early intervention are
underscored. Primary care practitioners need to remain vigi-
lant for subclinical, subtle or non-specific symptoms of
COVID-19 and should have a low threshold for onward refer-
ral to secondary care.
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