Short Communication

The importance of
cardiopulmonary arrest registry

Since 1991, the International Liaison Committee on Resuscitation (ILCOR) applies registry
templates to register cardiopulmonary arrest events and the treatment given to the patientin every
case. This information is registered in a database that is useful to improve the cardiopulmonary
resuscitation guidelines. For this reason, the ILCOR has introduced some changes to the registry
template in several occasions, in order to obtain better results. The information collected on the
registry templates is also useful for an epidemiological approach to the cardiopulmonary arrest.
Unfortunately, this template is whether not applied or not correctly applied in many countries.
The changes on the ILCOR's registry aim to facilitate the filling of the form. National and Local
Health Services must implement its use, since it will allow to improve CA information all over the

Interventional

world.
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Reporting cardiopulmonary arrest (CA)
events, treatments and results on a specific
template generates a large database that
allows obtaining information to review
current guidelines and thus to produce
changes that will improve outcomes on
Cardio Pulmonary Resuscitation (CPR). This
is relevant, considering how difficult it is to
develop randomized or controlled studies on
this matter. Furthermore, the evidence to
elaborate guidelines is based on observational
studies; most of them are retrospective and
cases — series studies. The Cardiac Arrest
registry template is then an important source
of information, as it helps forward the
improvement of existing guidelines, and, it
provides information about short and long-
term results, about prognosis, epidemiology,
and statistics on CA causes.

The most important scientific associations
that investigate CPR met at Utstein
Abbey- Norway in 1990, to establish
the International Liaison Committee on

Resuscitation (ILCOR). 'This
pursued the standardization of CA concepts,
treatment criteria and the stimulation of the
investigation on the subject. In 1991 the
ILCOR first designed forms for recording
out-of-hospital CA events [1], and — due
to epidemiological ~divergences—developed
a different form for in- hospital CA events,
in 1997. This forms collected important
CA-related core and supplementary data.
This information has been essential to our

knowledge on CPR [2].

committee

Use of the Registry Template

In most countries, the CPR organization is
led by volunteers’ organizations and scientific
societies instead of Governments or National
Health Services [3].
many countries apply ILCOR’s

For this reason, not
registry
template. Colombian studies reveal that the
CA template does not have a suitable quality
[4,5]. A study conducted on a second level
hospital in Colombia [6] tried to implement
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the registry template during a four months period, in
2010. Even though physicians were instructed on how
to use the template, it was only used in 14% of the 22
CPR cases reported during the study. Physicians argued
they did not have enough time to complete the form.

The ideal conditions to perform CPR are not easy to
measure. Therefore, it would be useful to have complete
registry templates. There are no figures indicating how
many countries are currently using the template.

Evolution and Changes on the Registry Template

In 2001 ILCOR met again in Utstein (Norway).
The meeting led to the conclusion that several changes
on the CPR education systems were needed, since the
appropriation and retention of skills to perform CPR
were not as high as expected. The importance of registry
template data was corroborated [3].

In 2002, another symposium was held in Melbourne,
Australia. There were no consensus yet, differences on
the concepts regarding CPR maneuvers persisted [7].
Onceagain, theimportance of having information about
the results of CPR was confirmed. The time elapsed
between the beginning of the CA and the beginning of
the CPR and the use of the defibrillator were defined
as crucial, regarding prognosis. Concerning the registry
template, they concluded the lack of information about
the time elapsed between the events and the CPR was
customary. The main problems were in unwitnessed
CA cases and the lack of consensus regarding concepts
of CA and CPR.

Consequently, precise concepts were defined on all
CPR aspects. The most important periods of time and
the higher impact data to be registered on the template
were also identified. Supplementary information such
as the team arrival time, venous access and drugs
administration were included in the template. It also
was established that the information about the period
of time between the events is more important than the
report of the time between the events itself, considering
that team’s watches are not usually synchronized. Some
periods of time are no longer recommended to be
registered, such as: time of arrival beside the patient,
time elapsed between arrival to the scene and arrival to
the Emergency Room and time of intubation.

A new template was designed to be useful both
for originating changes on clinical handling and for
investigations. The form should be the same for in-
hospital and out-of-hospital CA events, applicable on
adults and children. The database should be available at
international, national and local levels, guaranteeing the
confidentiality of the information but should be clear
enough for the general public and the investigators. The
emphasis was also put on the importance of obtaining
post-CA data. This originated the so-called Utstein-

style, which was adopted by all the CPR services [8,9].
This form was applied in North America, Europe,
Australia and Japan. It originated 584 bibliographic
quotations in 50 countries. Nevertheless, there were still
differences related to the CA and CPR concepts. After
a review on 13 countries, many different definitions of
the events were found. A third of the events reports did
not have a suitable quality. This led the ILCOR to try a
more effective template.

Two more meetings had place in Vienna (Austria)
in 2012 and in Melbourne (Australia) in 2013 [10].
Those meetings allowed concluding that the latter form
could not produce information about the variety of the
population nor about the quality of the CPR offered or
the quality of life of the surviving patients. Also, it led to
the conclusion that in- hospital and out-of-hospital CA
epidemiology are different. For that reason, it appeared
necessary to design a different template for each one of
them. The out-hospital CA events form (Figure 1) was
published, while in-of-hospital CA events form has not
been published yet.

The new registry template pretends to be more
effective by following the patient’s handling as a
“roadmap”; from outside the hospital to the arrival to
the hospital. It should facilitate obtaining data such
as the return of spontaneous circulation, the survival
to the event and to the discharge and the neurological
results. It is also useful to evaluate the Emergency
Services [11-13], the availability of an Automatic
Extern Defibrillator and the organ donation.

This new form is divided in 5 phases:

System: Defines the population served, the
emergency services, the number of CA events and the
reasons argued not to perform CPR.

Dispatch: Describes the operation of emergency
services, its methods and codes and its impact on the
process.

Variables of the patient: Provides information
about demographic data, comorbidity, CA cause,
first monitored rhythm, localization of the event,
information whether the event was witnessed or not,
response to different handling.

Process: Provides information about the response
time of the emergency services, and the time of the first
defibrillation.

Outcome: Informs about the number of survived
events, the survival to discharge, the 30-day survival,
the outcome and the neurological prognosis. For the
latter, the use of scales such as the CPC (Cerebral
Performance Categories) is suggested [8]. This scale
grants a score, according to the patient’s state:

1. Good brain performance, patient is conscient,
alert, able to work, may have a slight neurological
affectation or psychological deficit;
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EMS Text
Total Population Served by Description
EMS
Dispatcher ID CA Dispatcher CPR
7 g 2 Yes No Unknown Yes No Unknown
n= n= n= n= n= n=
Total Number of Cases

Response Times MM:SS, 90% Fractile

Resuscitation DNAR Obviously dead Signs of Life
n= Not
Attempted n= n= n= n=
VF
Home Work Rec Public Educ Nursing Other Unknown
1 i
n= n= n= n= n= n= n= n=
VT
Age Sex
PEA Patient n; meantSDy  Unknown Male Female Unknown
n= n = n= n=
Bystander EMS Unwitnessed Unknown
ASYS Wit d
n= n= n= n=
Bystander CPR Bystander AED
Brady
Bystander | . cpg bCPR CC Only CC/Vent Unknown Analyse Shock Unknown
n= n= n= n= n= n= n= n=
AED Non-
shockable Medical Trauma Overdose Drowning Electrocution Asphyxial Not
Etiology recorded
AED n= n= n= n= n= n= n=
Shockable ; d i
First Defib Time| Targeted Temp Control Drugs Given
EMS
Process mm:ss Indicated - Done Indicated - Not Done Not Indicated Unknown
Not
Recorded n= n= n= n= n=
Reperfusion Targeted Temp Control QOrgan Donation
Unknown 2‘”9':: Attempted Indicated/Done Indicated/Not Done Not Indicated Unknown
n= n= n= n= n= n=
Survival®© or | Fav neurological®®
i Any ROSC Survived Event
Patle!\t Outcome‘s )/ Survival?od CPC <2 or MRS <3
Reporting Population
Yes Unknown Yes Unknown Yes Unknown Yes Unknown
EMS witnessed Included All EMS Treated Arrests n= n= n= n= n= n= n= n=
Shockable bystander witnessed* n= n= n= n= n= n= n= n=
Shockable bystander CPR n= n= n= n= n= n= n= n=
EMS witnessed excluded
Non-shockable witnessed n= n= n= n= n= n= n= n=
User Defined Subgroup n= n= n= n= n= n= n= n=

Figure 1. Ustein-style out-of-hospital CA registry. Taken from Gavin.D. Perkins. Circulation 2015. AED: Automated External Defibrillator;
ASYS: Asystole; bCPR: bystander Cardiopulmonary Resuscitation; BRADY: Bradycardia; CA: Cardiac Arrest; CC: Chest Compressions;

CPC: Cerebral Performance Category; CPR: Cardiopulmonary Resuscitation; DC: Discharge; DEFIB: Defibrillation; DNAR: Do Not Attempt
Resuscitation; EDUC: Educational Institution; EMS: Emergency Medical Services; FAV: Favorable; ID: Identified; mRS: modified Rankin Scale;
PEA: Pulseless Electrical Activity; REC: Sports/Recreation Event; ROSC: Return of Spontaneous Circulation; TEMP: Temperature; VENT:
Ventilations; VF: Ventricular Fibrillation; and VT: Ventricular Tachycardia. *Utstein comparator group (system efficacy).
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Outcome

Dispatch Patient Process

[ Population served Dispatcher-identified Age Response times Survived event
o Cardiac arrests attended cardiac arrest Gender Defibrillation time Any ROSC
R Resuscitation attempted Dispatcher CPR Witnessed arrest Target temp management 30-day survival /

Resuscitation not instructions Arrest location Drugs survival to discharge
E attempted Bystander CPR/AED Reperfusion attempted Neurological outcome

System description First monitored

rhythm
Etiology

S DNAR legislation Independent living Airway control type Transport to hospital
u Termination of Comorbidities Number of shocks Treatment withdrawal
P resuscitation rules Presence of STEMI Drug timings Cause of death

Dispatch software used Ventricular assist CPR quality Organ donation
P Resuscitation algorithms devices Vascular access type Patient-reported
L followed Cardioverter- Mechanical CPR outcomes measures
E  Data quality activities defibrillator Targeted oxygenation / Quality of life measures
M  Prehospital ECG ventilation / BP 12-month survival
g capability ECMO
N 1ABP
T pH, lactate, glucose

12-lead ECG

A Neuroprognostication
L Hospital type / volume

Figure 2: Information phases on CA registry. Taken from Gavin.D. Perkins, Circulation 2015.

2. Moderate brain capacity, patient is conscient,
enough brain capacity to perform daily activities;

3. Serious brain incapacity, patient is conscient, needs
assistance to perform daily activities;

4. Patient in coma or vegetative state, any coma degree
without signs of brain death. Patient is not alert
even though could seem as if patient was awake, no
interaction with environment;

5. Brain death.

The new form also informs about data catalogued as
core and supplementary (Figure 2).

The decisions of not to perform CPR in some
patients and the reasons argued, are determinant. Many
articles have focused on that matter. When there are
no-resuscitation orders signed by the  patient, they
must be respected. Evidently, it is impossible to obtain
an informed consent, as it would be done for any other
procedure, on a conscientious patient. Nevertheless,
there are cases on which the non- performance of CPR
is recommended for human and ethical reasons. Thus,
no maneuvers should be performed on subjects that
present obvious signs of death. Neither should they be
performed on terminal patients or on those patients on
dreadful conditions, with bad prognosis or little life
expectancy. In those cases, the CA is the end of their
death process and performing it would not produce
any benefit but would harm the patient and his/her

family. No health professional is obliged to perform
that action. In those cases, the physicians responsible
for the patient and the family will previously sign the
non- resuscitation order. Not every death should come
with a CPR maneuver [14].

Conclusion

Survival rate on patients on which CPR were
performed is still very low. On average, it corresponds
to less than 20% of cases [15-17]. Neurological
consequences are common on survival CPR patients
but its quantification is limited and changeable.
Consequences can vary from slight cognitive damage to
devastating brain death cases. The ILCOR has made a
great effort to improve CPR outcomes, by publicizing
the guidelines [18-20] standardizing definitions and
re- designing the CPR registry template. Even though
the outcomes still show low figures on survival of
resuscitated patients, there have been improvements
since the beginning of CPR, during the 60’s. This is
due to all these efforts and to the use of CA registries
templates in many countries, since it works as a
feedback for the guidelines designers. There is reported
information about the most effective maneuvers, and
methodologies like chain of survival that allows the
resuscitators to easily remember the process step by step,
without wasting time on useless handling/treatments/
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processes. These maneuvers will improve CPR patients’
prognosis.

The latter proves the importance of CA registry.
Strategies to promote the filling of the template all over
the world must be designed. The studies conducted
in Colombia [4-6] show that this cannot depend on

emergency services, hospitals or scientific society’s good
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