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ABSTRACT

BACKGROUND Targeted temperature management (TTM) is used to treat patients after sudden out-of-
-hospital cardiac arrest (OHCA).

AIMS The aim of the study was to compare the results of TTM between intensive general and cardiac
care units (ICCUs).

METHODS The Polish Registry of Therapeutic Hypothermia obtained data on 377 patients with OHCA
from 26 centers (257 and 120 patients treated at the ICCU and intensive care unit [ICU], respectively).
Eligibility for TTM was based on the current inclusion criteria for therapy. Medical history as well as data
on TTM and additional treatment were analyzed. The main outcomes included in-hospital survival and
complications as well as neurologic assessment using the Glasgow Coma Scale (GCS) and Rankin scale.
RESULTS Both ICU and ICCU patients were mostly male (mean age, 60 years). There were no significant
differences regarding the medical history, mechanism of arrhythmia responsible for OHCA, GCS score
on admission, time of cardiopulmonary resuscitation activities, and the time to target temperature (33°C).
Coronary angiography and the use of dual antiplatelet therapy, intra-aortic balloon pump, intravascular
hypothermia, dopamine, and dobutamine were more common in ICCU patients, while ICU patients more
often received norepinephrine. Pneumonia and acute renal failure were more frequent in the ICCU group.
Death occurred in 17% and 20% of ICU and ICCU patients, respectively (P = 0.57). The Rankin class after
48 hours since discontinuation of sedation and at discharge was comparable between groups.
CONCLUSIONS The ICCU has become a considerable alternative to the ICU to treat OHCA patients with TTM.

INTRODUCTION Targeted temperature man-
agement (TTM) has been used to treat patients
after sudden out-of-hospital cardiac arrest
(OHCA) for more than 15 years. As demonstrated

by numerous clinical studies and meta-analyses,
this is the only known effective neuroprotection
method used to improve the neurologic status
of patients and reduce mortality."? Most studies
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WHAT’'S NEW?

The study assessed real-world data from the Polish Registry of Therapeutic
Hypothermia on targeted temperature management (TTM), a procedure used
to treat patients after sudden out-of-hospital cardiac arrest (OHCA). Cardiac
intensive care units were shown to offer a feasible alternative to intensive care
units in terms of the use of TTM for the treatment of OHCA patients. Both units
presented similar survival rates and a high percentage of good neurologic
outcome. The TTM was characterized by a good safety profile and a low rate

of adverse events.
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on TTM were conducted at typical intensive care
units (ICUs), with access to mechanical ventila-
tion and personnel with extensive knowledge on
the treatment of postcardiac arrest syndrome.
Based on data from the Polish Registry
of Therapeutic Hypothermia, since 2012, pa-
tients with OHCA have been increasingly treat-
ed not only at the ICU, but a large proportion
have been managed also at intensive cardiac
care units (ICCUs). This can be explained by
the fact that, according to current guidelines,
every patient with OHCA, especially with a car-
diac rhythm requring defibrillation (ventricular
fibrillation or ventricular tachycardia), should
first undergo coronary angiography to rule out
a coronary cause of cardiac arrest.> Moreover,
abnormalities typical for acute coronary syn-
drome are often registered in the first electro-
cardiogram recordings, which requires an urgent
coronary angiography and invasive treatment
of coronary artery disease. This approach pro-
vides a wider range of therapeutic options for pa-
tients with postcardiac arrest syndrome by inclu-
sion of typical cardiac procedures and pharma-
cotherapy, such as those used in the treatment
of myocardial infarction, heart failure, cardio-
genic shock, or arrhythmias. Current standards
specifying requirements as to the equipment

TABLE1

and qualifications of medical personnel have re-
sulted in the ICCU gradually taking over the full
care of patients with OHCA.*

To date, there have been no studies directly
comparing treatment outcomes between patients
with OHCA treated at the ICU and ICCU. The Pol-
ish Registry of Therapeutic Hypothermia pro-
vides such an opportunity. It was started to as-
sess the need for TTM on a national scale as well
as to develop a policy for the reimbursement of
this medical procedure.’ The aim of the current
analysis was specifically to compare the outcomes
of the TTM between the ICCU and ICU.

METHODS Study population The Polish Reg-
istry of Therapeutic Hypothermia obtained data
on 377 patients with OHCA from 26 centers
(16 ICCUs and 10 ICUs). Most patients (n = 257)
were treated at the ICCU, while 120 patients,
at the ICU. Each patient with OHCA complet-
ed a protocol for the TTM approved in Poland.
The data on the patient was then registered in
an electronic case report form (eCREF).

Study design Patients were considered eligible
for the TTM based on the current inclusion cri-
teria for therapy. Each patient had to meet all
the criteria, and no contraindications could be
present (TABLE1).

Anonymous data included, among others, de-
mographic characteristics, medical history, place
and circumstances of an OHCA episode, pres-
ence of witnesses, confirmed information on
whether cardiopulmonary resuscitation (CPR)
was performed, baseline heart rhythm, delayed
time to CPR, duration of CPR until return of
spontaneous circulation (ROSC), and evaluation
of neurologic status on admission. The addition-
al part of the eCRF contained data on the initial

Inclusion and exclusion criteria for targeted temperature management

Inclusion criteria Exclusion criteria

Presence of OHCA

The patient responds to the instructions (GCS >8)

Age at least 18 years

More than 4 hours since OHCA

Cardiac cause of OHCA

Life-threatening bleeding or infection

Any type of initial cardiac arrhythmia
(VF, VT, PEA, asystole)

Coagulopathy?

Lack of consciousness (GCS score <8)

Recent (<14 days) major surgery

Stable ROSC

Suspected intracranial pathology

Severe hemodynamic instability on catecholamines

End-stage diseases

Pregnancy

a Defined as congenital coagulation disorders in history.

Abbreviations: GCS, Glasgow Coma Scale; OHCA, out-of-hospital cardiac arrest; PEA, pulseless electrical activity; ROSC, return of
spontaneous circulation; VF, ventricular fibrillation; VT, ventricular tachycardia
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diagnosis and reason for OHCA treatment, in
particular data on coronary angiography and
the type of a coronary intervention. A separate
section included data on the procedure itself:
the initial temperature, confirmed administra-
tion of cold saline infusion, type of a cooling
method, initial pharmacotherapy, target tem-
perature (all centers assumed 33°C for the target
cooling temperature), and duration of treatment,
including the slow heating phase until the phys-
iological temperature was reached. An impor-
tant part of the eCRF concerned information
on in-hospital complications and side effects
of the TTM as well as all-cause death. Hemor-
rhagic complications were assessed using a scale
from the REPLACE-2 trial (Randomized Evalua-
tion in PCI Linking Angiomax to Reduced Clin-
ical Events).5

Shock without specifying its cause was diag-
nosed in the case of persistent hypotension de-
fined as one of the following: a systolic blood
pressure of less than 90 mm Hg, mean blood
pressure of less than 65 mm Hg, or decrease in
systolic blood pressure by more than 40 mm Hg
in relation to the baseline value. The neurolog-
ic status was evaluated 48 hours after the in-
fusion of sedatives was completed, and then
at discharge. The neurologic assessment was
performed using the Glasgow Coma Scale (GCS)
and 6-point Rankin scale,’ assuming that class-
es1and 2 (a small degree of disability) and class-
es 5 and 6 (a very severe degree of disability) on
the Rankin scale corresponded to good and poor
neurologic outcome, respectively.

Statistical analysis The distribution of continu-
ous variables was assessed with the Shapiro-Wilk
test. All continuous variables showed a nonnor-
mal distribution. Continuous and categorical
variables were presented as median (interquar-
tile range) and number (percentage), respective-
ly. Differences between continuous variables
were assessed with the Mann-Whitney test. For
the analysis of categorical variables, the Fisher
exact test was used. To determine the risk fac-
tors of mortality and neurologic outcome, a lo-
gistic regression analysis was used. A P value of
less than 0.05 was considered significant for all
tests. The statistical analysis was performed us-
ing the SAS® software, version 9.4 (SAS Institute,
Cary, North Carolina, United States).

RESULTS Patients in the ICU and ICCU groups
were mostly male, with a mean age of 60 years.
There were no significant differences in the med-
ical history, mechanism of arrhythmia responsi-
ble for OHCA, time of CPR activities, or the time
of ROSC. In the ICU group, OHCA occurred more
frequently at home (P = 0.047), while the ICCU
group was more likely to have been diagnosed
with ST-segment elevation myocardial infarction
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(P =0.002). The groups did not differ significant-
ly in terms of the initial GCS score or the time
from the start of cooling to achieving the tar-
get temperature (33°C). However, in the ICCU
group, the period of primary cooling was sig-
nificantly longer (1sLE2).

Coronary angiography and angioplasty were
more frequently performed in ICCU patients;
therefore, they more often received dual an-
tiplatelet therapy. Intra-aortic balloon pump
(IABP) or devices for intravascular hypother-
mia were also more common in the ICCU group,
while the use of sedatives was more frequent in
patients treated at the ICU. The most common
catecholamine used in the ICU was norepineph-
rine, while in the ICCU, dopamine and dobuta-
mine. A prophylactic use of antibiotics was sim-
ilar in both units (TABLE2).

Complications such as pneumonia and acute
renal failure were more commonly observed in
the ICCU than in the ICU group (P = 0.01 and
P =0.05, respectively). During treatment, death
occurred in 17% and 20% of ICU and ICCU pa-
tients, respectively (P = 0.57). The most impor-
tant risk factors for death in each group were
identified using the univariable logistic regres-
sion analysis (TABLE3).

The neurologic status of patients was assessed
after 48 hours from the discontinuation of seda-
tion and at discharge. The first neurologic assess-
ment revealed that most patients in the ICCU
and ICU were in class 3 and 4, respectively,
on the Rankin scale. The Rankin score at dis-
charge was comparable between groups: 33% and
27% of ICCU and ICU patients, respectively, ob-
tained a good Rankin score (class 1 or 2), while
a very severe degree of disability (class 5 or 6)
was reported in 19.8% and 15.5% of ICCU and
ICU patients, respectively. The remaining pa-
tients were classified as class 3 (FIGURES 1 and 2).

In the univariable analysis, independent clin-
ical factors that had the most significant impact
on the neurologic outcome of patients were iden-
tified (TABLE4).

DISCUSSION Treatment of patients with

OHCA is challenging and requires an appropri-
ate organization of departments, access to spe-
cialized equipment for TTM, as well as highly
skilled and knowledgeable staff members. Based

on data from the Polish Registry of Therapeu-
tic Hypothermia, cardiologists are increasingly
using this treatment method. An additional ad-
vantage of the ICCU is the access to coronary an-
giography, [ABP, and electrotherapy.® The regis-
try provides the opportunity to compare the re-
sults of treatment between the ICCU and ICU.
To our knowledge, this is the first such analysis

in the literature.

In our study, we did not show any significant
differences in the final neurologic outcome and



TABLE2 Baseline characteristics of the study groups

Variable ICU (n=120) ICCU (n=257) Pvalue

Demographic data and comorbidities

Age,y 60 (51-67) 60 (52-67) 0.8
Male sex 96 (80) 206 (80) 1
Myocardial infarction 25(21) 51(20) 0.89
Stroke 2(1.7) 10(3.9) 0.35
Diabetes 20(17) 44(17) 1
Arterial hypertension 48 (40) 1178 (46) 0.32
Chronic kidney disease 9(7.6) 13(5.1) 0.35
Anemia 3(2.5) 6(2.2) 1

Circumstances of OHCA

First cardiac rhythm VF or VT 91(76) 208 (81) 0.33
Witness of CPR 64 (53) 134 (52) 0.91
OHCA athome 70 (58) 117 (46) 0.047
OHCAin a public place 38(32) 108 (42) 0.07
Witness of OHCA 97 (81) 195 (76) 0.41
STEMI on admission 42 (35) 136 (53) 0.002
NSTEMI on admission 26 (22) 72 (28) 0.24
Shock on admission 23(19) 57(22) 0.68

Baseline temperatures and time parameters of TTM

Prehospital temperature, °C 36.4 (36-36.7) 36.6 (36-36.6) 0.56
Temperature on admission, °C 36.4(36-36.6) 36.5(36-36.6) 0.56
Time from ROSC to cold saline infusion 175 (80-230) 83 (35-125) <0.001

Data are presented as number (percentage) or median (interquartile range).

Abbreviations: CPR, cardiopulmonary resuscitation; ICU, intensive care unit; ICCU, intensive cardiac care unit; NSTEMI, non-ST-
-segment elevation myocardial infarction; STEMI, ST-segment elevation myocardial infarction; TTM, targeted temperature
management; others, see TABLE 1

TABLE3 Predictors of all-cause death in the study groups

VELEL][

OR (95% CI) Pvalue OR (95% CI) Pvalue
Age 1.49 (0.99-2.24) 0.06 1.59 (1.19-2.13) 0.002
GCS score after ROSC 0.61(0.39-0.96) 0.03 0.78 (0.58-1.03) 0.08
Rankin class after 48 hours 8.85(3.09-25.32) <0.0001 2.20(1.36-3.57) 0.001
Diabetes 3.56(1.20-10.58) 0.02 0.38(0.18-0.83) 0.01
Chronic kidney disease 4.70 (1.14-19.4) 0.03 0.39(0.19-0.8) 0.01
First cardiac rhythm VF or VT 0.29(0.11-0.81) 0.02 2.05(1.03-4.1) 0.04
Shock on admission 8.86(3.05-25.78) <0.0001 2.25(1.2-4.23) 0.01
Use of catecholamines 4.89(1.72-13.89) 0.003 2.54(1.34-4.81) 0.004
Use of noradrenaline 6.10 (1.34-27.759) 0.02 2.25(1.19-4.24) 0.01
Use of dopamine 2.70(0.10-7.33) 0.05 - -

Abbreviations: OR, odds ratio; others, see TABLES 1and 2
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FIGURE1 Neurologic outcome of the study groups according to the Rankin class after

48-hour treatment
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the death rate between patients treated at the
ICCU and ICU. However, some important dif-
ferences regarding the treatment of patients
with OHCA should be noted. After ROSC, pa-
tients at the ICCU received an infusion of cold
saline significantly faster and were more quickly
connected to a cooling device than those at the
ICU, but the total time to reach the target tem-
perature (33°C) was similar in both groups. As
shown in previous studies on hypothermia,
the time from the start of CPR to ROSC or
the time from ROSC to achieving hypother-
mia and target temperature does not predict
the prognosis,’ and it appears that in our study
these factors also did not affect the neurologic
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outcome. We observed that important predic-
tors of death in both groups were typical clin-
ical factors, such as patient age, GCS score af-
ter CPR, the first recorded rhythm requiring
defibrillation, and shock on hospital admis-
sion. In addition, in the ICCU group, the pres-
ence of a witness during OHCA was associated
with lower mortality. Similar risk factors were
also reported by Kozinski et al”’ in a series of
TTM studies.

In the current study, a significant advan-
tage of using intravascular TTM was observed
in the ICCU group. Gillies et al" proved that both
methods, external and endovascular, provide
the same treatment results with the same safety
profile. Therefore, it can be assumed that the dif-
ferences in the applied cooling methods in our
study were unlikely to affect the final results.

We also observed that a considerable propor-
tion of patients were treated with catecholamine
infusions (about 30% in each group). However,
the groups differed in terms of the type of medi-
cation. De Backer et al'? showed that neither nor-
epinephrine nor dopamine had an advantage in
the treatment of shock, although side effects
were more frequent in patients treated with do-
pamine. Moreover, in the current European So-
ciety of Cardiology guidelines for the treatment
of acute heart failure, the use of norepinephrine
is preferred over dopamine or dobutamine in pa-
tients with shock.”

Importantly, we observed a high percentage
of IABP use. While it was used only in 3.4% of
patients at the ICU (most likely due to the lim-
ited availability of the device), in the ICCU,
it was applied in over 13% of patients. This re-
sult is not supported by any available evidence.
Moreover, the current recommendations have
even recognized IABP as ineffective and poten-
tially harmful.®

As for the analysis of complications, 2 find-
ings are particularly interesting. First, there
were no reported cases of acute renal failure in
the ICU (0% vs 3.5% in the ICCU). This discrepan-
cy might have been caused by acute renal failure
due to contrast-induced nephropathy as a com-
plication of coronary angiography, which was
more commonly performed in the ICCU group.
Unfortunately, the registry does not provide
separate data on the cause of acute renal failure.
Second, pneumonia was more common in ICCU
patients. As the use of antibiotic prophylaxis
was similar in both groups (about 80%), the dif-
ference might have been caused by the more
frequent use of bronchoscopy in the ICU than
in the ICCU. However, the occurrence of pneu-
monia did not affect the risk of death or the final
neurologic outcome. This is in line with a study
by Mongardon et al," who reported that pneu-
monia was not associated with death and neuro-
logic outcome, but only with the length of hospi-
talization. In the current analysis, the frequency



TABLE4 Predictors of good neurologic outcome in the study groups

Variable OR (95% CI) Pvalue
ICU

Age 0.68(0.51-0.92) 0.01
Rankin class after 48 hours 0.07 (0.02-0.29) <0.001
Antipyretic drugs 0.16 (0.04-0.74) 0.02
Hypotension (SBP <90 mm Hg) treated with fluid 0.20(0.06-0.74) 0.02
infusion

ICCU

Age 0.52(0.39-0.68) <0.001
GCS after ROSC 1.64 (1.30-2.06) <0.001
GCS score on admission 1.72 (1.37-2.16) <0.001
Rankin class after 48 hours 0.15(0.08-0.28) <0.001
First cardiac rhythm VF or VT 6.57(2.42-17.8) <0.001
Shock on admission 0.62(0.30-1.27) 0.19
Witness of CPR 2.18(1.15-4.14) 0.02
Witness of OHCA 5.21(1.72-15.8) 0.004

Abbreviations: SBP, systolic blood pressure; others, see TABLES 1and 2

of other complications did not differ significant-
ly between groups and was in line with previous
results on TTM."

In our study, we compared neurologic out-
comes and mortality between patients treat-
ed at the ICU and ICCU. During the treatment,
death was reported in 17% and 20% of ICU
and ICCU patients, respectively, which is low-
er than in previous studies on TTM. For exam-
ple, Nilsen et al'® reported a mortality rate of
50%. Perhaps this is due to the fact that the au-
thors conducted an early assessment of progno-
sis (after 72 hours), on the basis of which inten-
sive therapy was discontinued in patients con-
sidered to have severe or irreversible neurologic
damage. Previous studies showed clear neurolog-
ic benefits in patients with OHCA treated with
TTM compared with a control group."”” Mean-
while, we showed that a large percentage of pa-
tients who were initially (after sedation had been
stopped) classified as Rankin class 4 or 5 ob-
tained good neurologic outcome after further
treatment. Moreover, it may be highlighted that
there were more patients with Rankin class 1, 2,
or 3 in the ICCU than in the ICU group.

Good neurologic outcome observed in 32%
to 43% of patients appears to be a satisfac-
tory result, and is in line with the results of
a previous study on TTM." A direct compari-
son of the overall results of treatment between
our registry and a European registry provid-
ed interesting findings.” The survival rate in
Poland was higher than that in the European
registry (69.2% vs 56%). However, while there
was a similar rate of good neurologic outcome
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(39.4% vs 44%), Polish patients were more likely
to have poor neurologic status (29.8% vs 12%).
It would also be interesting to investigate what
proportion of patients discharged with a signif-
icant neurologic deficit were then referred to
a rehabilitation program, as well as to assess
along-term neurologic outcome and mortality
rate of the study population.

The main limitation of our study is the lack
of randomization. Various factors might have
influenced the quality of data, such as no cer-
tainty as to the accuracy of the reported times
during the prehospital treatment and the lack
of information on the cause of death or acute
renal failure.

The strength of the study is its observational
design and the fact that data were obtained from
both academic and nonacademic centers. There-
fore, the study presents real-life data on the treat-
ment of patients with OHCA. Despite the de-
scribed limitations, our study is the first to com-
pare treatment outcomes between patients with
OHCA treated at the ICU and ICCU.

In conclusion, the ICCU has become a valu-
able alternative to the ICU to provide treatment
for patients with OHCA. In our study, similar
survival rates and neurologic outcome, with
a high percentage of good results and an accept-
able level of poor outcomes, were observed both
for the ICCU and ICU. The TTM was character-
ized by a good safety profile and a low num-
ber of adverse events. However, well-designed
randomized trials are needed to further com-
pare treatment outcomes between these pa-
tient populations.

Therapeutic hypothermia at the ICU and ICCU 35



36

ARTICLE INFORMATION

CONTRIBUTION STATEMENT Al authors contributed to the concept and
design of the study, as well as to the acquisition, analysis, and interpretation of
data. RJK, AF, KO, MP, and tK performed statistical analysis. RJK, AF, KO, and MP
drafted the manuscript. All authors critically revised the manuscript. All authors
gave final approval and agreed to be accountable for all aspects of the study, en-
suring its integrity and accuracy.

CONFLICT OF INTEREST  None declared.

OPEN ACCESS This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 In-
ternational License (CC BY-NC-ND 4.0), allowing third parties to download ar-
ticles and share them with others, provided the original work is properly cited,
not changed in any way, distributed under the same license, and used for non-
commercial purposes only. For commercial use, please contact the journal office
at kardiologiapolska@ptkardio.pl.

HOW TO CITE Kowalik R, Fojt A, Ozierariski K, et al. Results of targeted tem-
perature management of patients after sudden out-of-hospital cardiac arrest:
a comparison between intensive general and cardiac care units. Kardiol Pol. 2020;
78: 30-36. doi:10.33963/KP.15061

REFERENCES

1 ArrichJ, Holzer M, Havel C, et al. Hypothermia for neuroprotection in adults af-
ter cardiopulmonary resuscitation. Cochrane Database Syst Rev. 2016; 2: CD004128.

2 Neumar RW, Nolan JP, Adrie C, et al. Post-cardiac arrest syndrome: epidemi-
ology, pathophysiology, treatment, and prognostication. A consensus statement
from the International Liaison Committee on Resuscitation (American Heart Asso-
ciation, Australian and New Zealand Council on Resuscitation, European Resuscita-
tion Council, Heart and Stroke Foundation of Canada, InterAmerican Heart Foun-
dation, Resuscitation Council of Asia, and the Resuscitation Council of Southern Af-
rica); the American Heart Association Emergency Cardiovascular Care Committee;
the Council on Cardiovascular Surgery and Anesthesia; the Council on Cardiopul-
monary, Perioperative, and Critical Care; the Council on Clinical Cardiology; and
the Stroke Council. Circulation. 2008; 118: 2452-2483.

3 Neumann FJ, Sousa-Uva M, Ahlsson A, et al. 2018 ESC/EACTS Guidelines on
myocardial revascularization. EuroIntervention. 2019; 14: 1435-1534.

4 HasinY, Danchin N, Filippatos GS, et al. Recommendations for the structure, orga-
nization, and operation of intensive cardiac care units. Eur Heart ). 2005; 26: 1676-1682.

5 Koltowski L, Malesa K, Tomaniak M, et al. Inplementation of mild therapeutic
hypothermia for post-resuscitation care of sudden cardiac arrest survivors in car-
diology units in Poland. Adv Clin Exp Med. 2017; 26: 1207-1212.

6 Mehran R, Rao SV, Bhatt DL, et al. Standardized bleeding definitions for car-
diovascular clinical trials: a consensus report from the Bleeding Academic Research
Consortium. Circulation. 2011; 123: 2736-2747.

7 Quinn T, Dawson J, Walters MR, Lees KR. Functional outcome measures in
contemporary stroke trials. Int ] Stroke. 2009; 4: 200-205.

8 Kajino K, Iwami T, Daya M, et al. Impact of transport to critical care medi-
cal centers on outcomes after out-of-hospital cardiac arrest. Resuscitation. 2010;
81: 549-554.

9 Mooney MR, Unger BT, Boland LL, et al. Therapeutic hypothermia after out-of-
-hospital cardiac arrest: evaluation of a regional system to increase access to cool-
ing. Circulation. 2011; 124: 206-214.

10 Kozinski M, Pstragowski K, Kubica JM, et al. ACS network-based implemen-
tation of therapeutic hypothermia for the treatment of comatose out-of-hospital
cardiac arrest survivors improves clinical outcomes: the first European experience.
Scand ) Trauma Resusc Emerg Med. 2013; 21: 22.

11 Gillies MA, Pratt R, Whiteley C, et al. Therapeutic hypothermia after cardiac
arrest: a retrospective comparison of surface and endovascular cooling techniques.
Resuscitation. 2010; 81: 1117-1122.

12 De Backer D, Biston P, Devriendt J, et al. Comparison of dopamine and nor-
epinephrine in the treatment of shock. N Engl ] Med. 2010; 362: 779-789.

13 Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC Guidelines for the diagno-
sis and treatment of acute and chronic heart failure [in Polish]. Kardiol Pol. 2016;
74:1037-1147.

14 Mongardon N, Perbet S, Lemiale V, et al. Infectious complications in out-
-of-hospital cardiac arrest patients in the therapeutic hypothermia era. Crit Care
Med. 2011; 39: 1359-1364.

15 Nielsen N, Sunde K, Hovdenes |, et al. Adverse events and their relation to
mortality in out-of-hospital cardiac arrest patients treated with therapeutic hypo-
thermia. Crit Care Med. 2011; 39: 57-64.

16 Nielsen N, Wetterslev J, Cronberg T, et al. Targeted temperature manage-
ment at 33 degrees C versus 36 degrees C after cardiac arrest. N Engl ] Med. 2013;
369: 2197-2206.

17  Kowalik R, Szczerba E, Zukowska K, et al. Efficacy and safety of prolonged
mild therapeutic hypothermia treatment in patients after out-of-hospital cardiac
arrest: preliminary data. Kardiol Pol. 2018; 76: 920-922.

18  Bernard SA, Gray TW, Buist MD, et al. Treatment of comatose survivors of out-of-
-hospital cardiac arrest with induced hypothermia. N Engl | Med. 2002; 346: 557-563.

19  Nielsen N, Hovdenes J, Nilsson F, et al. Outcome, timing and adverse events
in therapeutic hypothermia after out-of-hospital cardiac arrest. Acta Anaesthesiol
Scand. 2009; 53: 926-934.

KARDIOLOGIA POLSKA  2020; 78 (1)


https://doi.org/10.1002/14651858.CD004128.pub4
https://doi.org/10.1002/14651858.CD004128.pub4
https://doi.org/10.1161/CIRCULATIONAHA.108.190652
https://doi.org/10.1161/CIRCULATIONAHA.108.190652
https://doi.org/10.1161/CIRCULATIONAHA.108.190652
https://doi.org/10.1161/CIRCULATIONAHA.108.190652
https://doi.org/10.1161/CIRCULATIONAHA.108.190652
https://doi.org/10.1161/CIRCULATIONAHA.108.190652
https://doi.org/10.1161/CIRCULATIONAHA.108.190652
https://doi.org/10.1161/CIRCULATIONAHA.108.190652
https://doi.org/10.1161/CIRCULATIONAHA.108.190652
https://doi.org/10.1161/CIRCULATIONAHA.108.190652
https://doi.org/10.4244/EIJY19M01_01
https://doi.org/10.4244/EIJY19M01_01
https://doi.org/10.1093/eurheartj/ehi202
https://doi.org/10.1093/eurheartj/ehi202
https://doi.org/10.17219/acem/66992
https://doi.org/10.17219/acem/66992
https://doi.org/10.17219/acem/66992
https://doi.org/10.1161/CIRCULATIONAHA.110.009449
https://doi.org/10.1161/CIRCULATIONAHA.110.009449
https://doi.org/10.1161/CIRCULATIONAHA.110.009449
https://doi.org/10.1111/j.1747-4949.2009.00271.x
https://doi.org/10.1111/j.1747-4949.2009.00271.x
https://doi.org/10.1016/j.resuscitation.2010.02.008
https://doi.org/10.1016/j.resuscitation.2010.02.008
https://doi.org/10.1016/j.resuscitation.2010.02.008
https://doi.org/10.1161/CIRCULATIONAHA.110.986257
https://doi.org/10.1161/CIRCULATIONAHA.110.986257
https://doi.org/10.1161/CIRCULATIONAHA.110.986257
https://doi.org/10.1186/1757-7241-21-22
https://doi.org/10.1186/1757-7241-21-22
https://doi.org/10.1186/1757-7241-21-22
https://doi.org/10.1186/1757-7241-21-22
https://doi.org/10.1016/j.resuscitation.2010.05.001
https://doi.org/10.1016/j.resuscitation.2010.05.001
https://doi.org/10.1016/j.resuscitation.2010.05.001
https://doi.org/10.1056/NEJMoa0907118
https://doi.org/10.1056/NEJMoa0907118
https://doi.org/10.5603/KP.2016.0141
https://doi.org/10.5603/KP.2016.0141
https://doi.org/10.5603/KP.2016.0141
https://doi.org/10.1097/CCM.0b013e3182120b56
https://doi.org/10.1097/CCM.0b013e3182120b56
https://doi.org/10.1097/CCM.0b013e3182120b56
https://doi.org/10.1097/CCM.0b013e3181fa4301
https://doi.org/10.1097/CCM.0b013e3181fa4301
https://doi.org/10.1097/CCM.0b013e3181fa4301
https://doi.org/10.1056/NEJMoa1310519
https://doi.org/10.1056/NEJMoa1310519
https://doi.org/10.1056/NEJMoa1310519
https://doi.org/10.5603/KP.2018.0100
https://doi.org/10.5603/KP.2018.0100
https://doi.org/10.5603/KP.2018.0100
https://doi.org/10.1056/NEJMoa003289
https://doi.org/10.1056/NEJMoa003289
https://doi.org/10.1111/j.1399-6576.2009.02021.x
https://doi.org/10.1111/j.1399-6576.2009.02021.x
https://doi.org/10.1111/j.1399-6576.2009.02021.x

