B SHORT COMMUNICATION

People who survived their death. Advice for medical
professionals based on the analysis of published cases

worldwide

Matgorzata Grzeskowiak', Agnieszka D Gaczkowska' 2, Artur Bekata', Krzysztof Pietrzkiewicz',
Piotr Rzezniczek', Marta Iwanska', Anna Kluzik' 2, Pawet Sobczynski®, Krzysztof Kusza?, Zsolt Molnar®*

'Department of Teaching Anesthesiology and Intensive Therapy, University of Medical Sciences Poznan, Poznan, Poland
“Department of Anesthesiology, Intensive Therapy and Pain Treatment, University of Medical Sciences, Poznan, Poland
315 Department of Anesthesiology and Intensive Therapy, University of Medical Sciences, Poznan, Poland

“Center for Translational Medicine, Medical School, University of Pécs, Pécs, Hungary

Correspondence to:

Agnieszka Gaczkowska, MD, PhD,
Department of Teaching
Anesthesiology and Intensive
Therapy,

University of Medical Sciences,
Marii Magdaleny 14,

61-861 Poznan, Poland

phone: +48 61 668 78 36,

e-mail: agaczkowska@ump.edu.pl

Copyright by the Author(s), 2021

Kardiol Pol. 2021;
79(12):1375-1377;
DOI: 10.33963/KP.a2021.0170

Received:

May 6, 2021
Revision accepted:
December 5, 2021
Published online:
December 5,2021

INTRODUCTION
Autoresuscitation stands for a phenomenon
in which the heart can spontaneously resume
electrical and mechanical function generating
blood flow after cardiac arrest [1] following
either unsuccessful cardiopulmonary resusci-
tation orin cases when resuscitation attempts
were not undertaken. The recovery of cardiac
function after discontinued cardiopulmonary
resuscitation (CPR) was reported for the first
time by Linko et al. in 1982 [2], and the term
“Lazarus phenomenon” was introduced by
Bray in 1993 [3]. According to published re-
ports, autoresuscitation may be associated
with various conditions such as hyperinflation,
myocardial stunning, hyperkalemia, delayed
action of drugs, or absence of minimal vital
signs [4]. Available systematic reviews lack the
data on the medical conditions of the victims,
which potentially could lead to clinical death.
We were unable to find any reports presenting
causes of cardiac arrest or diseases in patients
experiencing autoresuscitation. Also, the issue
of heart rhythm recorded before stopping CPR
and its influence on autoresuscitation has not
been adequately addressed. Therefore, our
study aimed to fill this gap in knowledge by
analyzing all published cases of the Lazarus
phenomenon and trying to identify the most
relevant factors that may facilitate autoresus-
citation and survival.

www.journals.viamedica.pl/kardiologia_polska

METHODS
The systematic review was performed by
using the preferred reporting items for sys-
tematic review and meta-analysis statement
(PRISMA). We used the classical PICO format
for our clinical question.

The following four electronic databases
were searched for reports published before
December 31%, 2018: PubMed, Clinical Key,
Scopus, and Web of Science. The phrases used
in our research were: “Lazarus phenomenon”
or “Lazarus or phenomenon’, “Lazarus syn-
drome or Lazarus or syndrome’, and “autore-
suscitation or auto-resuscitation” We included
reports in English, German, and Spanish.
Each database was independently reviewed
by two members of the research team, and
results were compared. Citations from each
database were downloaded into a citation
manager, and two reviewers removed dupli-
cated records.

The Shapiro-Wilk test was used to assess
conformity with a normal distribution. Nu-
merical variables were presented as median
with interquartile range (IQR) and compared
between groups using the Mann-Whitney
U test. Categorical variables were reported
as absolute numbers and percentages and
compared using Pearson’s chi-squared test
or Fisher’s exact test. Association between
numerical variables was assessed by Spear-
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man’s correlation. All analyses were performed in Statistica
12 (StatSoft Inc., Tulsa, OK, USA). Statistical significance was
defined as P <0.05.The approval by the institutional review
board or ethics committee was not required.

RESULTS AND DISCUSSION
Initially, 1694 records in the four databases met the search
criteria. After the duplicates were removed and 1621 ar-
ticles were screened, 55 reports were found relevant for
the analysis. Overall, 66 individual cases were analyzed
(Supplementary material, Table S7). The included reports
came from 24 countries.

For statistical analysis depending on various variables,
only well-documented cases were used. Survival of pa-
tients experiencing in- and out-of-hospital cardiac arrest
and caused by cardiac or non-cardiac conditions was
compared. In most cases, cardiac arrest was not of cardiac
origin (n = 18/30). No significant differences were found
when comparing subgroups according to sex (11.43%
vs. 17.39%; P=0.70) and cardiac rhythm (33.33% vs. 14.29%;
P=0.17).Survival time was longer in patients who regained
consciousness after autoresuscitation (n = 15; median,
15.00; min, 0.00, max; 93.00 min; QR, 9.00-57.00) compared
to unconscious patients (n = 28, median, 0.00; min, 0.00;
max, 135.00 min; IQR, 0.00-4.00 min; P = 0.005). Regain-
ing consciousness was not synonymous with full logical
contact without neurological deficits. The duration of CPR
significantly correlated with the time of survival (R=0.41;
P=0.003), indicating that the longer was the CPR time, the
longer was survival.

Reports on the Lazarus phenomenon are not abun-
dant. Hornby K et al. [5] and Hornby L et al. [6], presented
a systematic review on autoresuscitation in 2010, updated
in 2018. The review of cases of the Lazarus phenomenon
in German-speaking countries was also presented by Herff
etal.in 2010 [7]. Sheth et al. [8] analyzed cases of autore-
suscitation between 2000 and 2008 in patients considered
for organ donation and proposed that there should be
2 minutes of observation after completion of CPR. If no
autoresuscitation occurs, this time is sufficient to declare
death, even in patients under 18 years old [8].

Our systematic review of case reports on the Lazarus
phenomenon revealed a significant correlation between
the duration of CPR and the length of survival. Additionally,
we found that survival occurred more frequently in those
patients who had been resuscitated longer. Based on our
data, it seems that the longer CPR, the more common the
occurrence of outliving. The duration of CPR in our cohort
of 66 cases chosen for analysis was similar to that reported
in a recent 2-year survey of in-hospital cardiac arrests by
Yilmaz et al. [9]. These data suggest that CPR should be
continued for at least 30 minutes to be most efficient.

One of the most important prognostic features is the
cause of cardiac arrest. Hyperkalemia and hypovolemia
are reversible causes and should be treated immediately
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when confirmed. Patients with drug overdose or poi-
soning who receive an antidote may need longer CPR
administration until antidote works, which is consistent
with the principles of dealing with reversible cardiovas-
cular causes [10]. Also, hypovolemia caused by bleeding
requires a supply of fluids and an extended waiting time
for the therapeutic effect [11]. The delayed action of
medication injected into peripheral veins may also be
responsible for the Lazarus phenomenon. Therefore, the
authors suggested administering medications during CPR
intraosseous or to a central line instead of peripherally
[4]. To exclude the possibility that minimal vital signs go
undetected with physical examination, more advanced
methods should be used e.g. echocardiography [4]. Up-
dated resuscitation guidelines (ERC 2015/AHA 2015) take
into consideration these issues and recommend using
advanced diagnostic techniques.

The majority (79%) of patients with autoresuscitation
presented non-shockable rhythm during CPR before au-
toresuscitation. It is well known that survival rate is better
for shockable rhythms, and it may be the case that when the
shockable rhythmis present, CPRis being continued longer
as compared to non-shockable cases [12]. For clinical prac-
tice, patients should be monitored longer for non-shocka-
ble rhythms after withdrawal from resuscitation.

In the presented analysis, 34 patients experienced
out-of-hospital cardiac arrests (OHCA) and only 9 in-hos-
pital cardiac arrests (IHCA). We did not find any signifi-
cant differences in survival in IHCA and OHCA (P = 0.69).
A hospital in Hiroshima presented a report suggesting
that using extracorporeal life support (ECLS) is superior in
patients after IHCA than OHCA. This advantage, however,
disappears after adjusting for patient-related factors and
the time delay in starting ECLS [13].

Interestingly, no significant correlation between the
duration of CPR, achieving the complete autoresuscitation,
and restoration of all neurological functions was found.
Based on our analysis, we can conclude there is no indica-
tion as to when the length of CPR results in an unfavorable
outcome. In many cases, the time between the end of CPR
and the beginning autoresuscitation was too long, and
stopping CPR led to irreversible brain damage [14].

Autoresuscitation is rare but should be kept in mind
before a patient is presumed dead. It can occur regardless
of the cause and place of the cardiac arrest. The presence of
non-shockable heart rhythm during CPR does not preclude
autoresuscitation. Prolonged CPR (at least 30 minutes)
increases the patient’s chance of survival. In OHCA cases,
we should also always consider starting extended cardio-
pulmonary resuscitation with extracorporeal membrane
oxygenation [15].

Supplementary material
Supplementary material is available at https://journals.
viamedica.pl/kardiologia_polska.
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