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Abstract

Introduction: The main objective was to present characteristics and outcome of patients without sustained field return of spontaneous circulation
(ROSC) transported to hospital with ongoing cardiopulmonary resuscitation (CPR). Our secondary objectives were to investigate hospital-based
interventions and the performance of the universal Termination of Resuscitation-rule (UTOR).

Methods: In this retrospective observational cohort study, out-of-hospital cardiac arrest (OHCA) patients arriving to the emergency department of a
university hospital in Sweden during a six-year period (2010-2015) were identified using a prospectively recorded hospital-based registry. Additional
data were retrieved from medical records and from the Swedish cardiopulmonary resuscitation registry.

Results: Among 409 patients transported with ongoing CPR, 7 survived to hospital discharge (1.7%). Hospital-based interventions against a sus-
pected cause of arrest were attempted during ongoing resuscitation in 34 patients (8.3%), of whom 3 survived to hospital discharge. The remaining 4
survivors had spontaneous in-hospital ROSC. Survivors presented with either a shockable rhythm (n = 4) or pulseless electrical activity (n = 3). The
uTOR identified non-survivors with a positive predictive value (PPV) of 98.4% and a specificity of 71.4% for termination.

Conclusion: Survival after OHCA where sustained prehospital ROSC is not achieved is rare and available in-hospital interventions are rarely uti-
lised. No patient with asystole as the first recorded rhythm survived. The uTOR identified non-survivors with a PPV of 98.4% but showed poor
specificity.

Keywords: Transport with ongoing CPR, Transport with ongoing resuscitation, Reversible causes of cardiac arrest, Outcome

patients constitutes a big challenge for emergency medical services
(EMS).>* Whether these patients would benefit from transportation
to hospital with ongoing cardiopulmonary resuscitation (CPR) or
Approximately 2 in 5 patients with prehospital return of spontaneous remain for continued CPR in the field is a matter of debate.® Several

Introduction

circulation (ROSC) after out-of-hospital cardiac arrest (OHCA) sur-  gjinjcal decision rules have been proposed to help identify patients
vive to hospital discharge.”* For patients with refractory OHCA in who might benefit from being transferred to hospital versus those
the field, however, outcomes are poor and management of these  \who would not. The universal termination of resuscitation rule
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(uTORY) is widely used and the best validated decision rule to date.®®
The uTOR criteria include no shocks administered, unwitnessed by
the EMS and no ROSC.°

Since the advent of automated chest compression devices, trans-
port to hospital with ongoing resuscitation has become more practi-
cally feasible, but for such transport to be meaningful, the
resources of receiving hospitals must add value for the patient. A
high degree of automated chest compression device utilisation after
OHCA'? is seen in the Skane region in southern Sweden, and regio-
nal guidelines used to recommend prompt transportation to hospital
for a majority of OHCA patients, irrespective of whether prehospital
ROSC was achieved or not.""

In this setting, where the EMS have long-standing experience of
automated chest compression devices and of transporting OHCA
patients with ongoing CPR, our main objective was to examine the
characteristics and outcome of transported patients. Secondary
objectives were to study hospital-based interventions and the propor-
tion of transported patients who would have met the uTOR criteria for
termination of CPR in the field.

Methods

Study design

This was a single-centre retrospective cohort study including consec-
utive patients arriving in the emergency department (ED) after OHCA
between January 2010 through December 2015. Patients were iden-
tified using a local hospital-based quality registry.

Study setting

Skane University Hospital in Lund, Sweden, is a tertiary referral and
teaching hospital with a primary catchment population of about
330000 and around-the-clock cardiac catheterisation capabilities
seven days a week, supporting the entire region of Skane with a pop-
ulation of 1.3 million during non-office hours. Although serving as the
regional ECMO-centre, no routine algorithm for extracorporeal car-
diopulmonary resuscitation (¢CPR) was in place during the study
period.

Ambulances are staffed by a crew of 2 of whom at least one is a
registered nurse with specialist training. At the time, specialised
nurses constituted 61% of the regional EMS staff, emergency med-
ical technicians (EMTs) 25% and registered nurses without specialist
training 14%.'? Ambulance personnel have around-the-clock access
to an over-the-phone physician consultant.

Prehospital advanced life support is provided in accordance with a
regional adaptation of the Advanced Life Support (ALS) algorithm.'®
This includes drug administration (adrenaline, amiodarone and nalox-
one), the use of a manual external defibrillator and advanced airway
management, predominately using supraglottic devices. After ALS
initiation, prompt transport to hospital was encouraged for all patients
throughout the study period - regardless of ROSC or initial rhythm. All
ambulances carry an automated chest compression device
(LUCAS™, Stryker Medical/Jolife AB, Lund, Sweden) and guidelines
advocate their use in all patients with cardiac arrest."" Ambulance
personnel were legally authorised to terminate resuscitation efforts
at their own discretion, typically in adult patients with continuous asys-
tole and CPR for 30 min. Guidelines for termination of resuscitation
were in place throughout the study period.

For suspected OHCA, two ambulances are routinely dispatched
and, in addition, fire fighters are used as first responders if the dis-

patcher estimates a time gain. Fire fighters have Basic Life Support
(BLS) training and carry automatic external defibrillators (AEDs).

Data

The in-hospital cardiac arrest team responds to in-hospital emergen-
cies, including all cases of OHCA arriving to the hospital, regardless
of whether ROSC has been achieved prior to arrival or not. All team
responses along with baseline and treatment data are logged in a
local quality registry using an Utstein-style template.'*

In the present study, patients arriving in the ED after OHCA
from January 1, 2010 through December 31, 2015 were identi-
fied. Patients with cardiac arrest in the ambulance were
excluded. Using automatic matching on social security numbers,
additional background and prehospital treatment data were
retrieved from the Swedish Registry of Cardiopulmonary Regis-
tration (SRCR). For cases with incomplete social security num-
bers in either registry, potential matches were identified with a
script-based search on overlapping data including age, sex, date
of arrest, witnessed status and initial rhythm. Records were then
scrutinised manually for consistency before being added to the
study database.

To gather detailed data on hospital-level treatment and ROSC
status, individual medical records were screened using pre-defined
criteria. Interventions against possible causes of cardiac arrest were
classified as per the original 4 H and 4 T-classification'® and catego-
rized as presented in table S1. Any therapy identified in medical
notes from the ED that fell outside this classification and the ALS
algorithm was classified as “supportive” and noted as free text. A
post-hoc categorisation is presented in table S2. Interventions and
supportive therapies were classified only if initiated during ongoing
CPR.

Sustained ROSC was defined as 20 consecutive minutes or more
of spontaneous circulation without the need for chest compressions.
For cases where explicit, time-stamped records were lacking, sus-
tained ROSC was assumed for all cases without evidence of rear-
rest. For cases with ROSC and evidence of at least one re-arrest,
the ROSC period was classified as either sustained or non-
sustained based on clinical judgement from available data or left
as missing data if uncertain. The location of ROSC episodes was
classified depending on where ROSC first occurred (i.e. a patient
with sustained ROSC 10 minutes prior to hospital arrival was classi-
fied as prehospital sustained ROSC). Due to sparse prehospital
records, exact timing of prehospital ROSC episodes (i.e. before or
after commencement of transport) could not always be determined.
Any ROSC prior to hospital arrival was therefore used in the determi-
nation of uTOR-status.

Statistical analysis

Data analysis was performed using R (version 4.0.3). Continuous
variables were graphically assessed for normality and presented
as mean +/- SD or median (IQR) as appropriate. Parametric
between-group comparisons were performed using Student’s t-test,
whereas the Kruskal-Wallis test was used for corresponding non-
parametric comparisons. Dichotomous data are presented as abso-
lute and relative frequencies, and between-group comparisons were
performed using either Pearson’s chi-squared test or — when the
expected count of any cell was less than 5 — Fisher’s exact test. Rel-
ative frequencies were estimated with the total n of each respective
group as the denominator regardless of any missing values. Confi-
dence intervals for predictive values are the standard logit confi-
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dence intervals given by Mercaldo et al.'® Best and worst case sen-
sitivity analyses were performed to quantify the effect of missing data
on uTOR-performance.

Results

During the six-year study period, 639 patients arriving in the ED after
OHCA were identified in the local cardiac arrest quality registry. Of
those, 158 had achieved sustained ROSC in the prehospital setting
(table S3) and 72 were excluded for other reasons, leaving 409
patients to constitute the study population (Fig. 1).

Baseline characteristics in relation to survival to hospital
discharge

Among patients arriving with no sustained ROSC, 7 of 409 patients
(1.7%) survived to hospital discharge (Table 1). Sustained ROSC
was achieved in the ED in 53 of 409 patients (13.0%) of whom all
but one (n = 52) were admitted to a hospital ward; 47 to intensive
care. Survivors (n = 7) had a median time to sustained ROSC of
30 minutes (IQR 27.5-55 min). All 7 survivors had a witnessed
arrest, a majority (4 of 7) had a shockable initial rhythm and the
remaining 3 presented with PEA. No patient with initial asystole sur-

Patients with OHCA
2010-2015 (n=639)

vived to hospital discharge. Three of seven survivors had non-
sustained ROSC prior to hospital arrival and a majority of survivors
(4 of 7) suffered cardiac arrest at a public location.

The universal termination of resuscitation rule

Among the 409 patients, uTOR could be assessed in 371 cases
(91%), the reason for missing cases was a lack of data on EMS wit-
nessed status (n = 38). uTOR criteria for termination of resuscitation
were fulfilled in 124 patients (30.3%). In 7 survivors, the uTOR rec-
ommended transport to hospital in 5 cases and termination of resus-
citation for 2 patients. For the two false positive cases, the presumed
cause of arrest was classified as non-cardiac and missing,
respectively.

This corresponds to a positive predictive value (PPV) of 98.4%
(95% Cl 94.9-99.5%) and specificity of 71.4% for uTOR = terminate,
had it been applied in the cohort with valid data (n = 371). With all
missing values clustered among non-survivors, sensitivity analyses
yielded no relevant changes (table S4).

Additional treatment during resuscitation

A total of 34 patients (8.3%) were treated for a suspected reversible
cause of arrest in the ED as per the 4H’s/4 T’s-classification
(Table 2). Another 53 patients (13.0%) received supportive therapy

(Exclusions (n=230)

Sustained prehospital ROSC (n=158)
In-ambulance cardiac arrest (n=49)
Inter-hospital transfer (n=7)

\

In-hospital cardiac arrest (n=1)

Invalid ID or missing records (n=13)

Duplicate record (n=1)

Resuscitation attempts terminated due to DNR-order (n=1)

Study population
No sustained prehospital ROSC
(n=409)

.

.

(Intervention against reversible )
cause of arrest prior to
sustained ROSC (n=34)

No intervention prior to
sustained ROSC
(n=375)

!

!

Sustained ROSC
(n=8)

Sustained ROSC
(n=45)

A\

\

/

Survival to hospital discharge
(n=3)

Survival to hospital discharge
(n=4)

Fig. 1 - Flow of patients. OHCA: Out-of-hospital cardiac arrest. ROSC: Return of spontaneous circulation.
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Table 1 - Baseline characteristics by survival to hospital discharge.

Survival to hospital discharge

All patients Yes No P value
N =409 N=7 N = 402
Age (years) 68.3 (16.3) 68.0 (16.7) 68.3 (16.3) 0.963
Sex: Male 281 (68.7%) 4 (57.1%) 277 (68.9%) 0.683
Initial rhythm: 0.051
Shockable 133 (32.5%) 4 (57.1%) 129 (32.1%)
Asystole 181 (44.3%) 0 (0.00%) 181 (45.0%)
PEA 90 (22.0%) 3 (42.9%) 87 (21.6%)
Unknown, no shocks delivered 4 (0.98%) 0 (0.00%) 4 (1.00%)
Missing 1 (0.24%) 0 (0.00%) 1 (0.25%)
Defibrillation performed 183 (44.7%) 3 (42.9%) 180 (44.8%) 1.000
Missing 12 (2.93%) 1 (14.3%) 11 (2.74%)
Witnessed 286 (69.9%) 7 (100%) 279 (69.4%) 0.109
Missing 1 (0.24%) 0 (0.00%) 1 (0.25%)
EMS witnessed 38 (9.29%) 0 (0.00%) 38 (9.45%) 1.000
Missing 78 (19.1%) 3 (42.9%) 75 (18.7%)
Presumed cardiac cause of arrest 191 (46.7%) 2 (28.6%) 189 (47.0%) 1.000
Missing 103 (25.2%) 4 (57.1%) 99 (24.6%)
Total duration of resuscitation (minutes) 55.0 [44.0;65.0] 30.0 [27.5;55.0] 55.0 [45.0;65.0] 0.076
Duration of resuscitation after hospital arrival (min) 6.00 [2.00;14.0] 5.00 [2.50;16.5] 6.50 [2.00;14.0] 0.992
Duration of resuscitation before hospital arrival (min) 44.0 [33.0;55.0] 27.0 [22.5;30.0] 45.0 [34.0;55.0] 0.004
Use of automated chest compression device 366 (89.5%) 7 (100%) 359 (89.3%) 1.000
Any intervention during resuscitation 34 (8.31%) 3 (42.9%) 31 (7.71%) 0.015
Any supportive treatment during resuscitation 70 (17.1%) 3 (42.9%) 67 (16.7%) 0.100
Location of arrest: 0.058
Place of residence 236 (57.7%) 1 (14.3%) 235 (58.5%)
Public location 103 (25.2%) 4 (57.1%) 99 (24.6%)
On hospital grounds 3 (0.73%) 0 (0.00%) 3 (0.75%)
Other location 31 (7.58%) 1 (14.3%) 30 (7.46%)
Missing 36 (8.80%) 1 (14.3%) 35 (8.71%)
Universal Termination of Resuscitation-rule: 1.000
Terminate 124 (30.3%) 2 (28.6%) 122 (30.3%)
Transport 247 (60.4%) 5 (71.4%) 242 (60.2%)
Missing 38 (9.29%) 0 (0.00%) 38 (9.45%)
Any prehospital ROSC 5 (18.3%) 3 (42.9%) 72 (17.9%) 0.119
Any ROSC 126 (30.8%) 7 (100%) 119 (29.6%) <0.001
Sustained ROSC 53 (13.0%) 7 (100%) 46 (11.4%) <0.001
Admitted to intensive care or ward 52 (12.7%) 7 (100%) 45 (11.2%) <0.001
Intensive care 47 (11.5%) 7 (100%) 40 (9.95%)
Regular ward 3 (0.73%) 0 (0.00%) 3 (0.75%)
Unknown 2 (0.49%) 0 (0.00%) 2 (0.50%)
(

Data are presented as mean (SD), absolute (relative) frequency or median [IQR]. Missing values (where present) are presented for all categorical variables.

Missing data were omitted in the estimation of P values for all variables.

only and 17 patients received both an intervention against a sus-
pected reversible cause of arrest and supportive therapy (table S2).

The most frequently attempted intervention was 9 cases of peri-
cardial decompression due to suspected cardiac tamponade, one of
which was followed by ROSC but not survival to hospital discharge.
Coronary angiography was performed in 7 cases, with a subsequent
percutaneous coronary intervention (PCI) attempted in 5 of them.
Three patients eventually achieved sustained ROSC and 2 patients
survived to hospital discharge (of whom 1 had a PCI). Advanced air-
way manoeuvres were performed in 7 patients, of whom one sur-
vived to hospital discharge.

Patients in whom an intervention was attempted were
younger and had shorter durations of resuscitation prior to
hospital arrival (Table 3). In-hospital resuscitation was signifi-
cantly longer. There were no significant differences regarding
prehospital non-sustained ROSC or uTOR-status between those

receiving an intervention attempt versus those who did not.
Among patients where an intervention attempt was made, more
patients had sustained ROSC and survival was significantly
higher.

Discussion

The main findings of this study are that survival after OHCA is poor in
patients transported to hospital with ongoing CPR and that in-
hospital interventions targeting suspected reversible causes of arrest
are rare. The few survivors had either a shockable rhythm or PEA as
the presenting rhythm, while no patient with asystole survived to hos-
pital discharge. The uTOR criteria, had they been applied, would
have prevented transport of 122 non-survivors and of 2 patients
who eventually survived.
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Table 2 - All interventions attempted during ongoing cardiopulmonary resuscitation.

Intervention

No. of attempts

No. of attempts followed
by sustained ROSC

No. of attempts followed by
survival to hospital discharge

Advanced airway manoeuvres
Blood transfusion

Potassium correction
Rewarming after hypothermia
Coronary angiography
Percutaneous coronary intervention
Pericardial decompression
Intravenous thrombolysis
Pleural decompression
Antidote administration
Unique patients

Ruabroo~N= =N

OO - = NWOoOOoOOoO W

WOOoOOoOO—-NOO O =

Individual patients might have received more than one intervention.

Table 3 - Baseline characteristics by any attempted intervention against a suspected reversible cause of arrest.

Any intervention attempted

Yes No P Value
N=34 N =375
Age (years) 55.5 (17.7) 69.5 (15.7) <0.001
Sex: Male 26 (76.5%) 255 (68.0%) 0.408
Initial rhythm: 0.486
Shockable 7 (20.6%) 126 (33.6%)
Asystole 17 (50.0%) 164 (43.7%)
PEA 9 (26.5%) 81 (21.6%)
Unknown, no shocks delivered 0 (0.00%) 4 (1.07%)
Missing 1 (2.94%) 0 (0.00%)
Defibrillation performed 10 (29.4%) 173 (46.1%) 0.086
Missing 1 (2.94%) 11 (2.93%)
Witnessed 24 (70.6%) 262 (69.9%) 1.000
Missing 0 (0.00%) 1 (0.27%)
EMS witnessed 2 (5.88%) 36 (9.60%) 0.752
Missing 9 (26.5%) 69 (18.4%)
Presumed cardiac cause of arrest: 12 (35.3%) 179 (47.7%) 0.406
Missing 11 (32.4%) 92 (24.5%)
Total duration of resuscitation (minutes) 58.5 [45.0;77.5] 54.5 [43.0;63.0] 0.056
Duration of resuscitation after hospital arrival (minutes) 20.0 [10.0;30.0] 5.00 [2.00;11.2] <0.001
Duration of resuscitation before hospital arrival (minutes) 38.0 [30.0;50.0] 45.0 [34.0;55.0] 0.049
Location of arrest: 0.181
Place of residence 16 (47.1%) 220 (58.7%)
Public location 11 (32.4%) 92 (24.5%)
On hospital grounds 1 (2.94%) 2 (0.53%)
Other location 3 (8.82%) 28 (7.47%)
Missing 3 (8.82%) 33 (8.80%)
Universal Termination of Resuscitation-rule: 0.100
Terminate 15 (44.1%) 109 (29.1%)
Transport 16 (47.1%) 231 (61.6%)
Missing 3 (8.82%) 35 (9.33%)
Any prehospital ROSC 6 (17.6%) 69 (18.4%) 1.000
Any ROSC 14 (41.2%) 112 (29.9%) 0.240
Sustained ROSC 8 (23.5%) 45 (12.0%) 0.064
Admitted to ICU or ward 8 (23.5%) 44 (11.7%) 0.059
Discharged alive 3 (8.82%) 4 (1.07%) 0.015

Data are presented as mean (SD), absolute (relative) frequency or median [IQR]. Missing values (where present) are presented for all categorical variables.

Missing data were omitted in the estimation of P values for all variables.
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The overall survival rate for patients arriving in the ED without
sustained prehospital ROSC in the present study is poor and in line
with data from West Midlands, UK (1.3%)'® and southern Ontario,
Canada (2.3%),° but significantly lower than the 20% survival rate
for refractory OHCA reported from Copenhagen, Denmark.'” For a
comparison to be meaningful, it has to be related to the overall pro-
portion of patients with OHCA that is transported to hospital. The
hospital-based registries used in the present study as well as the
one by Yates et al. do not allow for a precise estimation of the trans-
port frequency, but extrapolations from the national cardiac arrest
registries of each country yield estimates of approximately 60% for
our region and slightly less than 50% for West Midlands. In line with
these estimates, the data reported by Drennan et al. for southern
Ontario indicate that 54% of all patients with OHCA are transported
to hospital. In this regard, Copenhagen stands out with a more
restrictive approach where only 35% of all patients with OHCA are
brought to hospital — of whom the clear majority (92%) had sustained
field ROSC."”

While differences regarding EMS organisations make direct com-
parisons problematic, prehospital staffing and resources are compa-
rable between our region, West Midlands and southern Ontario
regarding an OHCA response. These services respond with ALS-
capable units with over-the-phone physician consultation available
when needed. Copenhagen, on the other hand, employs a system
of emergency ambulances with BLS capabilities that are backed
up by an on-site prehospital physician service in cases of OHCA."”
This unit is responsible for all decisions regarding transport to hospi-
tal or termination of resuscitation in the field. Interestingly, the extrap-
olated survival rate of OHCA patients without prehospital ROSC in
our study is similar to that of southern Ontario as well as Copen-
hagen (1%), giving a rough indication that a more restrictive
approach does not necessarily correspond to a loss of life. On the
contrary, a recent analysis of a large north American registry indi-
cates that patients transported with ongoing resuscitation efforts
may fare worse than comparable patients in whom resuscitation
was continued on scene.'® In this respect, it is concerning that 27
of the 159 patients (17%) who achieved sustained ROSC prior to
hospital arrival in the present study did so after commencement of
transport (table S3).

In the present study, only 21% of patients arriving in the ED with-
out sustained ROSC received any treatment outside of the ACLS
algorithm, and only 8% received a targeted intervention against a
suspected cause of arrest. Given that prehospital resources in our
region are fully ALS-capable, the value of hospital transfer is ques-
tionable for a majority of patients without field ROSC. Nevertheless,
it cannot be ruled out that a select few patients might benefit from
early transfer to hospital, but to identify them remains a challenge,
as only 4 out of 409 (<1%) patients survived after having received
any hospital-based therapy outside the ALS algorithm. Although
the advent of eCPR might provide an additional treatment option
for patients without field ROSC,'® this was not available in the cur-
rent study setting. In addition, selection of patients who might benefit
from this resource-intensive intervention remains a challenge,20 and
is currently only recommended as a rescue therapy.*'

In terms of its PPV, the uTOR performed reasonably well in the
present study, with a point estimate of 98.4% among patients without
sustained prehospital ROSC. This must, however, be interpreted
with caution due to the low survival rate seen in this cohort, where
simply classifying the entire cohort of 409 cases as “terminate” still
would yield a PPV in excess of 98%. Thus, the poor specificity of

71% demonstrated here might have serious implications when apply-
ing the rule on cohorts with a higher expected survival rate. One rea-
son for this observation might be the inclusion of patients with OHCA
of all causes in the present study, as the uTOR originally was con-
ceived for OHCA of a presumed cardiac cause only.? In this context,
two patients survived to hospital discharge despite meeting uTOR
criteria for termination, corresponding to a 1.6% survival rate. Impor-
tantly, none of these two false positive cases had a presumed car-
diac cause of arrest but the accuracy of such presumptions has
been shown to vary.?®>?* Nonetheless, the survival rate presented
here is higher than in previous studies of uTOR performance in
cohorts of both presumed cardiac® and non-cardiac®® causes of
arrest and higher than the proposed 1% threshold for medical futil-
ity.?® As the false positive rate of the uTOR-criteria has been shown
to increase with earlier application of the rule,” the “load and go-
strategy” encouraged in the setting of the present study might, at
least in part, explain this finding. Indeed, one of the two patients that
survived despite being classified as uUTOR = terminate suffered a
PEA arrest and was swiftly transported with ongoing resuscitation.
Immediately after hospital arrival, he was found to have ROSC.
The other survivor opted out of further data collection and analysis.

In summary, the findings of the present study do not support rou-
tine transportation of OHCA patients prior to achievement of field
ROSC. In settings where transport with good quality CPR is feasible,
this might however be a reasonable strategy for selected patients
with a high suspicion of a reversible cause of arrest. In such cases,
the decision to transport should be made swiftly, since both interven-
tion attempts and survival are inversely associated with longer dura-
tion of prehospital resuscitation. Replicating the findings by Yates
et al.,'® we found no survivors with an initial rhythm of asystole if field
ROSC had not been achieved. Refraining from transportation of
these patients would have prevented hospital transfer in 131 cases,
equalling 32% of transported patients (data not shown). The poor
specificity of the uTOR demonstrated in this setting supports the con-
clusion of a recent Consensus on Science with Treatment Recom-
mendations (CoSTR) from the International Liaison Committee on
Resuscitation (ILCOR) that clinical decision rules on termination of
resuscitation need to be validated locally prior to implementation
and used only as part of a holistic patient assessment.?”

This retrospective analysis has multiple limitations. First, the use
of a hospital-based registry limits generalisability of the results to the
prehospital setting. Second, matching issues due to inconsistencies
regarding social security numbers caused a significant amount of
missing data for variables used to determine the uTOR-status and
the presumed cause of arrest. A sensitivity analysis, however,
yielded no clinically relevant changes due to all missing values being
clustered among non-survivors. Moreover, one patient known to
have survived after receiving supportive therapy opted out of further
data collection and could therefore not be described and analysed in
detail. In addition, lack of data on long-term neurological outcome is
a limitation, and it must be noted that our results are not directly gen-
eralisable to settings where eCPR is utilised.

Conclusion

Survival after OHCA where sustained ROSC is not achieved in the
prehospital setting is rare and available in-hospital treatment
resources are rarely utilised. The few survivors had either a shock-
able initial rhythm or presented with PEA, while no patient with asys-
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tole survived to hospital discharge. The uTOR criteria resulted in a
positive predictive value of 98.4% for uTOR terminate but showed
poor specificity.
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