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ABSTRACT

Introduction: Survival from cardiac arrest (CA) remains poor and for meaningful research in India, one needs to first standardize treatment and
documentation, before multicentric data can be pooled to create a large database. The arrest outcome consortium (AOC) online Registry (www.
aocregistry.com) is an online database created for the same. Initial analysis of single center data is presented here as a test of its functionality.
Materials and methods: This is a retrospective observational study of cardiopulmonary resuscitation (CPR) data from 200-bed, urban hospitals
for the year 2018. Data were collected in a standardized format, uploaded, and analyzed on the AOC registry web portal. Descriptive statistics
were downloaded from the portal and statistical analysis was done by using statistical package for the social science (SPSS) software.

Results: Out of 127 CAs, 111 received CPR [30 out-of-hospital CAs (OHCASs), 81 in-hospital CAs (IHCAs)]. The average age, equally in both genders
was 57 years. The bystander CPR rate among OHCA was 6.7%. Pulseless Electrical Activity (PEA) was the most common first rhythm [58(52.2%)],
followed by asystole [40(36%)] and ventricular fibrillation/pulseless ventricular tachycardia (VF/pVT) [13(11.7%)]. At discharge16.2% (18 of 111)
were alive and 14.4% (16) had good [cerebral performance category (CPC) 2] neurological status. There was no significant difference in survival
between males (12.8%) and females (21.9%) (p = 0.161). The best neurological survival was with VF/pVT as the first rhythm. Multivariate regression
analysis showed first rhythm and admission lactate influence return of spontaneous circulation (ROSC) and first rhythm influences survival at
discharge. Out of 18 survivors at discharge, 10 were alive, five died and three lost to follow-up, both at 6 and 12 months.

Conclusion: Survival at discharge was more with VF/pVT as the first rhythm. AOC registry portal could provide descriptive statistics, which can

be used for inferential analysis. A large sample size is required for statistical analysis among subgroups.
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Key message: Arrest outcome consortium (AOC) registry has
the potential to create and perform real-time analysis of a large
multicentric database on cardiac arrest to fill-up the literature gap
in our country.

INTRODUCTION

Sudden cardiac arrest (CA) accounts for 15 20% of deaths.* The first
and most important treatment of sudden CA is cardiopulmonary
resuscitation (CPR) and when timely done, CPR improves the
chance of survival by three to four times.? ® Indian CPR guideline
authors have stated that a major challenge was a lack of Indian
CPR data and publications. * Despite being the world s most
populous country, we have very sparse data about CA from India,
as studies published to date are small and have heterogeneous
data. Therefore, it is very difficult to pool and create large-scale
databases for research. Before we pool single-center data, each
center needs to standardize various components like regular and
compulsory training of rescuers, protocolled CPR performance
and documentation, the data collection and storage. Data pooling
and regular analysis with the use of advanced software can then
follow. Dr Ramakrishnan has written acommentary on a need for
resuscitation registry and called for astandardized data collection
template with regular analysis and publications.?? We created
the Arrest outcome consortium (AOC) registry for the same
and present our single center data analyzed on the AOC registry
platform as a pilot project.
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MATERIALS AND METHODS

Thisisasingle-center observational pilot study from the AOC registry.
To be a part of the registry each hospital has to ensure the following:
(2) Institutional Ethics Committee approval; (2) standardized protocol
for CA patient management (described in Table 1), with a quality
check; (3) data should be collected as per AOC form A (designed
as per international Utstein template for reporting CAs). To ensure
the deidentification at the source, a unique identifier is generated by
AOC registry software at the time of data entry on the web portal of
the AOC registry. AOC form A doesn t include the patient s name,
hospital, or even the treating doctor s name. The AOC web portal
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Table 1: Showing details of cardiac arrest management in the institute

2018
Hospital description: 200 bedded hospital, 40 bedded ICU, Cath lab, and CVT surgery
Total out patient department patients in 2018 24,019
Total admissions in 2018 6,871
Total deaths in SGH in 2018 (111 CPR deaths + 16 DNR deaths) 127

BLS and ACLS protocol: American Heart Association, 2015

CPR done by:
BLS by bedside team

ACLS by code blue team in whole hospital except OT and Cath lab (anesthetist or cardiology team)

DNR policy:

End of life care form (EOL) filled as per EOL policy and no CPR for patients with limited EOL and thus excluded from study
Code blue activation criteria: Unresponsiveness, loss of pulse, seizures, loss of consciousness, and threatened airway

Method of including noncode blue arrests

No code blue in ICU, OT and Cath labs, but CPR documented in AOC forms and included in analysis

Method of excluding nonarrest codes:
Labeled false (nonarrest) codes and excluded

Code blue team

Number of code teams in hospital
Area covered by code team (s)
Stationed at

Consist of

Level of training of team
Documentation format

Quality control

2018
one

Use of real-time feedback device No
Use of ultrasound during CPR? Yes
By whom?

Response time

Whole hospital except OT and Cath labs

In ICU, (+ optional in emergency department)

Intensivist, ALS nurse, ward nurse, nursing supervisor

Mandatory training in BLS and ACLS, and AOC documentation

AOC form A and AOC form B (printed as one side of CPR form each)

Real time by AHA certified team intensivist, CPR audit committee, periodic mock drills

Intensivist or ACLS team leader
15 2 minutes in ED, 6" floor, 2 3 minutes on 9™ and 10" floor

ACLS, Advanced cardiac life support; BLS, Basic life support; CVT, Cardiovascular thorasic; OT, operation theater; SGH, sunshine global hospital

will accept data when all the mandatory inputs are entered and an
image of AOC from A uploaded. The AOC registry web portal analyses
the pooled data and displays real-time graphical descriptive analysis
(Fig. 3). The graphs and diagrams downloaded from the portal to
displayed here. After Ethics Committee approval, single-center annual
data for the year 2018, uploaded and analyzed on the AOC registry
is compiled as a retrospective observational study as AOC RA 2018
in this paper.

Inclusion Criteria

All patients having CA, including all genders with ages above
12 years were included.

Exclusion Criteria

Do notresuscitate (DNR) or obviously, dead patients were excluded.
Code blue calls where CPR was not given were labeled as false or
nonarrest codes and excluded from the study.

The primary endpoint of the study was event outcome in the
form of ROSC, death in the hospital, and if discharged alive then
neurological status at discharge.

Secondary endpoints were factors affecting the ROSC and
neurological outcome of CA patients like bystander CPR in out-
of-hospital CA (OHCA), location of CA, age, gender, first rhythm,
duration of CPR, and admission lactate. cerebral performance
category (CPC) criteria were used to define good neurological
survival. CPC 1 means a conscious patient with independence for
activities of daily living (ADL) and normal working abilities. CPC

2 means a conscious patient with independent ADLs and limited
working abilities. CPC 3 means conscious individuals dependent
on ADLs. CPC 4 means an unconscious patient with spontaneous
breathing ability and CPC 5 stands for an unconscious patient
without any spontaneous respiration. AOC web portal has the
facility to give reminders for 6 and 12-month follow-ups of patients
discharged alive. These patients were contacted by phone and their
CPC category was assessed and included in the study.

Statistical Analysis

Two categories of tests which mean parametric and nonparametric
were used as per the measurement of each variable and sample
size. Independent t-test or Mann Whitney U test was used in the
dependentvariable in continuous scale and the independent variable
in categorical scale. The Chi-squared test was applied to the dependent
variable in the categorical scale and the independent variable in the
categorical scale. The confidence limit for all this was considered at
95%. Statistical Package for the Social Sciences (SPSS) software of IBM
was used for this statistical analysis. Multivariate statistics like logistic
regression were also used during the statistical analysis of data.

The study hospital is 200 bedded tertiary care urban National
Accreditation Board for Hospitals and Healthcare providers accredited
institute with a code blue team (see Table 1 for details). Out of 127
CAs, 16 were excluded as they did not receive CPR due to either DNR
orders or were obviously dead. The remaining 111 received CPR and
were included in the study. One hundred and eleven CA were studied,
out of which 81 were in-hospital CA (IHCA) and 30 were OHCA (Fig. 1).
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The average age among male and female were equal and was
57 years, except forone subgroup, female OHCA, whichwas46years,
much below the overall average. Around >80% of arrests were between
41 and 80 years of age group, where survival ranges from 13 to 21%in
each decade. Arrests below age 41 years were 13 (11.7%) but had better
survival (ranges from 22 25%). None of the patients with CA above
age 81 years survived in our data. No significant difference in survival
between males (12.8%) and females (21.9%) was found (p = 0.161).

Fig. 1: Utstein-style output flowchart

Out of 111 CA, 81 (73%) were IHCA and the rest 30 (27%) were
OHCA. Out of 81 IHCA, 65 (80.5%) were in the intensive care unit
(ICU). Home is the place where the majority of OHCA were found
(86.7%) and only 3.3% were on the roads. The bystander CPR rate
among OHCA was 6.7% (two out of 30) but none survived till
discharge (Fig. 2).

Return of spontaneous circulation (ROSC) was achieved in 34.2,
43.3,and 30.9% of CA patients overall, OHCA, and IHCA, respectively

Figs 2A and B: Location of caediac arrest (CA), in out of hospital CA (OHCA), and in hospital CA (IHCA), emergency department (ED), intensive

care unit (ICU)
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who received CPR. Overall 16.2% of patients were discharged
home and among them, 14.4% had CPC 2 which means good
neurological survival. The percentage of alive discharge among
OHCA and IHCA were 23.3 and 13.6%, respectively, out of which,
respectively 16.7 and 13.6% of patients had good neurological
outcomes (CPC  2) (Table 1).

PEA was the most common first rhythm [58 of 111 (52.2%)].
Patients with the first rhythm of ventricular fibrillation/pulseless
ventricular tachycardia (VF/pVT) (pulseless VT = pVT) had the
highest survival with good neurological status (seven of 13 (53.8%)].

Fig. 3: AOC registry web page with a live scorecard of CA outcome

OHCA and IHCA both the location also follow a similar pattern in
good neurological survival (Table 2).

Admission lactate (p = 0.049) and first rhythm (p = 0.007)
played significant roles in the event outcome of CA (ROSC), As per
multivariate logistic regression analysis.

The first rhythm alone was found to be associated with survival
at hospital discharge in our database (p = 0.024).

Rhythm wise CPC 2 means good neurological outcome was
found in 53.8% (seven out of 13), 10.3% (six out of 58), and 7.5%
(three out of 40) with the first rhythm of VF/pVT, PEA, and asystole,

Table 2: Outcome of CA: ROSC, alive at discharge and neurological status (CPC category) at discharge

Total HCA OHCA
Total 111 81 30
ROSC 38 (34.2%) 25 (30.9%) 13 (43.3%)
ROSC died in hospital 20 (18.0%) 14 (17.3%) 6 (20.0%)
Survived to discharge 18 (16.2%) 11 (13.6%) 7(23.3%)
Discharged CPC 2 16 (14.4%) 11 (13.6%) 5(16.7%)
Discharged CPC >2 2(1.8%) 0 2 (6.6%)

CA, cardiac arrest; ROSC, return of spontenous circulation; CPC, cerebral performance capacity; IHCA, in hospital CA; OHCA, out hospital CA

Table 3: Overall survival at discharge and survival with good neurological outcome

OHCA IHCA Total
Over all distribution of arrests
TOTAL 30 81 111 (100%)
VT/VF 3 10 13 (11.7%)
PEA 5 53 58 (52.2%)
Asystole 22 18 40 (36.0%)
Survived with Good neurological outcome: CPC< 2
Total 5 (16.7%) 11 (13.6%) 16 (14.4%)
VT/VF 2 (66.7%) 5 (50.7%) 7 (53.8%)
PEA 1 (20%) 5 (9.4%) 6 (10.35%)
Asystole 2(9.1%) 1(5.8%) 3(7.5%)

CA, cardiac arrest; IHCA, in hospital CA; OHCA, out hospital CA; PEA, pulseless electrical activity; VT, ventricular tachycardia; VF, ventricular fibrillation;

CPC, cerebral performance capacity
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respectively. Survival with CPC 2 was found significantly high in
patients with the first rhythm of pVT/VF and then the other two
rhythms (p < 0.01) (Table 3).

However, the difference in the association of PEA vs asystole
with survival was insignificant (p = 0.63).

Low flow time (CPR time) averaged 37 minutes (range 1 220,
median 30 minutes). The average low flow time amongst survivors
and nonsurvivors was 24 minutes (range 1 170 minutes) and
40 minutes (range 1 220), respectively.

Among the patients discharged alive (n = 18), 10 were alive,
five died, and three were lost to follow-up both at 6 and 12 months
follow-ups.

DiscussioN

As per our literature search, we found fifteen studies from India
published in various journals about the outcome of CA. But their
data is heterogeneous. Except one'’ all others are single-center
studies.® 118 Most of the studies are the hospital s code blue
data analysis,>***'® only a few have covered out-of-hospital CA
(OHCA).*"* Two studies have excluded the CA of ICU and operation
theatre patients® and one study has included only the CA of
medical ICU patients who are always sick and high chance of
death.!® two studies have published data on CA of only emergency
rooms.** They have variable inclusion criteria for ages from all
to >18. DNR, discharge against medical advice, or left against
medical advice patients are either excluded or included as dead
during data analysis.

In this study, we followed the Utstein guidelines for CPR registries
which were published in 2004 for uniform documentation and
analysis.?® we included all the CAs of the hospital over 1 year period.

In our study, we found the average age of CA was 57 years which
is nearby another study published in 1999 from India (58 years)’ but
lower than the Western literature (66 years).2® 2

Though our data showed a bystander CPR rate of 6.7% this
data remains open for discussion because most of the OHCA
patients were brought by their relatives and the reliability of their
efficiency in performing CPR and their training can be questioned.
Indian literature reported bystander CPR rates of 4.4%,” 7.4%
and 1.3%.” Whereas bystander CPR rates are reported very high in
Western literature like 51.1% in Sweden,? 48% in Stockholm, United
Kingdom,*® and 80.6% in Denmark.®! This huge gap suggests the
dire need for public awareness about bystander CPR and periodic
training. Automated external defibrillator use for analysis and
defibrillation was not found in any of the OHCA patients, so the first
rhythm of the OHCA patients was recorded only after reaching the
hospital. This suboptimal prehospital care may be one of the causes
of very high nonshockable rhythm like asystole in the majority (22
out of 30, 73.3%) of OHCA patients.

PEA and asystole, nonshockable rhythms were noted in 90%
(27 out of 30) of cases among OHCA in this study whereas 81% of
cases were reported in Western literature.?’

Overall 16.2% of CA patients were discharged from the hospital
to 23.3% of OHCA patients were discharged home. One study
from Chennai also reported 14.2% of overall discharges from the
hospital.” But in the case of OHCA patients, Indian studies reported
survival to hospital discharge rate was very low, ranging from
3.3t08.8%.""* Cardiac arrest registry to enhance survival database
also had a 10.8% of survival to hospital discharge rate in the case
of OHCA data.?” We need a larger sample size to comment on
this observation. PEA and preterminal rhythm of sick ICU patients
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leads to poor IHCA survival rates as the majority of IHCA reported
from ICU. In this study, 13.6% of patients with IHCA survived. Other
Indian studies also showed IHCA survival rate ranges from 6.9 to
27.5% 1121520 Byt get with the guideline registry of the United States
of America reported 26.4% of IHCA survival in 2016 which is much
higher than our study.?’ Itis difficult to compare this IHCA survival
because the case mix and end-of-life care policy of the hospital
affectsitthe most. We observed that five of 18 patients discharged
alive, died within 6 months of the event but those who survived
remained neurologically intact (CPC 1 or 2) at 6 and 12 months.
However, any comment on life expectancy postsurvival from CAwill
need a follow-up of a large number of such survivors and expect, a
registry like AOC, once large enough, to give this answer.

Limitations

Small numbers in single-center pilot study prohibit meaningful
statistical analysis, which we envisage accomplishing with larger
multicentric data in subsequent analysis.

Terminally ill patients in the ICU account for a large majority
of IHCA as well as overall study data, which adversely affects
the outcome. We decided not to exclude it as this is a fact of CPR
sciences.

Though prognostically important, no-flow time (time from
arrest to beginning of CPR) was missing in the majority (13 out of
30 OHCAs) or even if available, was based on relatives memory
with questionable reliability.

Six patients had ROSC in the first arrest and death in the
second, which led to duplicate entries. This could have confounded
outcome analysis.

In conclusion, the AOC registry portal proved useful in
providing real-time, downloadable graphical outputs, which could
be used as descriptive statistics anytime. On this platform detailed
statistical analysis can be made or software automation can provide
real-time statistics or even apply artificial intelligence or machine
learning principles in the future. A large sample size is required for
statistical analysis among subgroups.
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