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A B S T R A C T

Background: It has been insufficiently investigated whether neurological function after out-of-hospital cardiac
arrest (OHCA) would differ by 1 °C change in ordered target temperature of 33–36 °C among patients undergoing
targeted temperature management (TTM) in the real-world setting.
Methods: This nationwide hospital-based observational study (The Japanese Association for Acute Medicine-
OHCA Registry) conducted between June 2014 and December 2015 in Japan included OHCA patients aged ≥18
years who were treated with TTM. The primary outcome was one-month survival with neurologically favorable
outcomes defined by cerebral performance category 1 or 2. To investigate the effect of TTM by 1 °C change in
ordered target temperature of 33–36 °C on each outcome, random effects logistic regression analyses were
performed.
Results: The final analysis included 738 patients. The proportion of patients with neurologically favorable
outcome was 30.4% (7/23), 31.7% (175/552), 28.9% (11/38), and 30.4% (38/125) in the 33 °C, 34 °C, 35 °C,
and 36 °C groups, respectively. In the multivariable logistic regression analysis, no group had a higher proportion
of neurologically favorable outcome compared with the 34 °C group (vs. 33 °C group, adjusted odds ratio [AOR]
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0.90; 95% confidence interval [CI] 0.25–3.12, vs. 35 °C group, AOR 1.17; 95% CI 0.44–3.13, vs. 36 °C group,
AOR 1.26; 95% CI 0.78–2.02).
Conclusions: In this population, we evaluated the difference in outcomes after adult OHCA patients received
TTM by 1 °C change in ordered target temperature of 33–36 °C and demonstrated that there was no statistically
significant difference in neurologically favorable outcomes after OHCA irrespective of target temperature.

Introduction

Out-of-hospital cardiac arrest (OHCA) is one of the major causes of
deaths in industrialized countries [1], and approximately
350,000–700,000 deaths occur due to OHCA annually in the European
Union [2], 356,000 in the United States [3], and 120,000 in Japan [4].
In the chain of survival, high-quality intensive care for patients with
post-cardiac arrest syndrome (PCAS) after hospital arrival is a key
element for improving the outcome after OHCA [1]. Two landmark
randomized trials in the early 2000s demonstrated that targeted tem-
perature management (TTM) at 32–34 °C significantly improved neu-
rological function among OHCA patients with return of spontaneous
circulation (ROSC) or first documented shockable rhythm compared
with conventional therapy [9,10]. Based on these results, TTM has been
strongly recommended for OHCA patients with first documented
shockable rhythm and has been moderately/mildly recommended for
those with first documented non-shockable rhythm in the CPR guide-
lines [11,12]. On the other hand, a randomized trial in 2013 showed
that therapeutic hypothermia at 33 °C did not confer a benefit com-
pared with therapeutic normothermia at 36 °C among OHCA patients
with ROSC [13]. Therefore, although updated CPR guidelines re-
commend TTM with target temperature at 32–36 °C for at least 24
consecutive hours [1,5], optimal target temperature for OHCA patients
receiving TTM remains controversial. In addition, it has been in-
sufficiently investigated whether the neurological function after OHCA
would differ by target temperature among patients receiving TTM in
the real-world setting.

The Japanese Association for Acute Medicine (JAAM)-OHCA
Registry, which aims to improve the survival after OHCA by providing
an evidence-based therapeutic strategy and emergency medical system,
has launched a multicenter, prospective registry that enrolls OHCA
patients transported to critical care medical centers or hospitals with an
emergency care department in Japan [14] and has enrolled approxi-
mately 12,000 OHCA patients between June 2014 and December 2015
from 73 participating institutions. Using this database, we aimed to
assess one-month survival with neurologically favorable outcome
among adult OHCA patients receiving TTM by 1 °C change in target
temperature of 33–36 °C.

Methods

Study design, population, and setting

This study was a retrospective analysis of the JAAM-OHCA Registry
[14]. The study period was from June 2014 to December 2015. The
inclusion criteria were adult patients with OHCA for whom resuscita-
tion was attempted by emergency medical service (EMS) personnel or
bystanders, who were then transported to participating institutions, and
were treated with TTM. The exclusion criteria were (1) patients with
OHCA who did not receive CPR performed by physicians after hospital
arrival and (2) those whose targeted body temperature during TTM was
32 °C or unknown. We excluded patients with 32 °C because the number
of them extremely small such as 4. The excluded patients who did not
receive CPR by physicians after hospital arrival meant that they did not
achieve ROSC on hospital arrival, the clinician judged they had no
chance to get ROSC or subsequent survival, and did not perform any
CPR.

The JAAM-OHCA Registry

The JAAM-OHCA Registry is a nationwide hospital-based pro-
spective observational data registry. The complete study methodology
was previously described [14]. In brief, in Japan, there were 288 cri-
tical care medical centers (CCMCs) certified by the Ministry of Health,
Labour and Welfare that could provide highly specialized treatments
such as extracorporeal cardiopulmonary life support (ECLS), TTM, or
percutaneous coronary intervention (PCI), 24 h a day. Both CCMCs and
non-CCMCs with an emergency care department can participate in this
registry. The registry is ongoing without setting the end date of the
registry period. The registry was approved by the Ethics Committee of
Kyoto University, and each hospital also approved the JAAM-OHCA
Registry protocol as necessary.

The EMS system in Japan

Prehospital resuscitation data were obtained from the All-Japan
Utstein Registry of the Fire and Disaster Management Agency (FDMA)
of Japan. Details of the EMS system and the registry were previously
described [4,14]. Data were prospectively collected using the data form
recommended by the Utstein-style international guideline of reporting
OHCA [15]. Data on the following aspects were collected: witness
status, bystander-initiated CPR, shock applied by public-access AEDs,
dispatcher instructions, first documented rhythm, advanced airway
management, intravenous fluid, adrenalin administration, and re-
suscitation time course. A data form was completed by the EMS per-
sonnel collaborating with physicians in charge of the patient. The data
were uploaded to the registry system of the FDMA database server,
logically checked by the computer system, and confirmed by the im-
plementation working group. If a data form was incomplete, the FDMA
returned it to the specific fire station and the form was completed.

In-hospital data collection and quality control

The JAAM-OHCA Registry collected substantial information on
OHCA patients after hospital arrival (available from: http://www.
jaamohca-web.com/download/). Details were provided in a previous
study [14]. During the study period, anonymized data were entered
into either the web form or the FAX-OCR by the physician or medical
staff in cooperation with the physician in charge of the patient, were
logically checked by the system; and were finally confirmed by the
JAAM-OHCA Registry committee, which consists of specialists in
emergency medicine and epidemiology. If there was something in-
complete in the data form, a committee member returned it to each
institution and the data form was filled out as completely as possible.
In-hospital data were systemically combined with prehospital re-
suscitation data obtained from the All-Japan Utstein Registry of the
FDMA, using the five key items in both datasets: prefecture, emergency
call time, age, sex, and cerebral performance category (CPC) one month
after the OHCA.

In-hospital data of patients with OHCA after hospital arrival were
prospectively collected using a uniform data form: age, sex, causes of
arrest, ROSC status (ROSC after hospital arrival, ROSC before hospital
arrival, no ROSC), first documented rhythm, actual treatments for an
OHCA patient (e.g., TTM, PCI, and ECLS), and outcome data. Target
(maintenance) body temperature during TTM was also collected (32 °C,
33 °C, 34 °C, 35 °C, 36 °C). The cause of arrest was classified into cardiac
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(acute coronary syndrome, other heart disease, presumed cardiac
cause) and non-cardiac (cerebrovascular diseases, respiratory diseases,
malignant tumors, external causes including traffic injury, fall, hanging,
drowning, asphyxia, drug overdose, or any other external cause). The
presumed cardiac cause category was determined by exclusion (i.e., the
diagnosis was made when there was no evidence of a non-cardiac
cause). The diagnosis of cardiac or non-cardiac origin was clinically
judged by the physician in charge. Regarding the outcome data, TTM
completion, one-month survival, and their neurological status were
prospectively collected.

Outcome measurements

The primary outcome of this study was one-month survival with
neurologically favorable outcome. Secondary outcomes were TTM
completion and one-month survival. The neurological status of the
survivors was evaluated by the medical staff at each institution one
month after the event. Neurologically favorable outcome was defined as
a CPC of 1 or 2 [14,15]. TTM completion” includes those completed all
the process of TTM or recovered from coma during TTM, but excluded
those died during TTM.

Statistical analysis

Patient characteristics and pre-/in-hospital information were com-
pared among the four groups by Kruskal–Wallis tests for continuous
variables and chi-square tests for categorical variables. To investigate
the effect of TTM by 1 °C change in ordered target temperature of
33–36 °C on each outcome, both fixed (model 1) and random (model 2)
effects logistic regression analyses with hospital treated as a random
effect were performed [16], and adjusted odds ratios (AORs) and their
95% confidence intervals (CIs) were calculated. Based on a previous
study [17,18], as fixed-effect factors, we adjusted for factors that were
biologically essential and considered to be associated with clinical
outcomes, including age, sex (men or women), cause of arrest (cardiac
or non-cardiac etiology), bystander witness (yes or no), bystander CPR
status (yes or no), first documented rhythm (shockable, non-shockable,
or presence of pulse), prehospital adrenaline administration (yes or no),
and prehospital advanced airway management (yes or no), EMS re-
sponse time (from call to contact with a patient), PCI (yes or no), and
ECLS (yes or no). In the subgroup analysis, the association between
TTM by 1 °C change in ordered target temperature of 33–36 °C and
favorable neurological outcome according to the first documented
rhythm at the scene (shockable or non-shockable) or non-ECLS patients
was also assessed using the same fixed and random variables as the
main analyses. In addition, as the other subgroup analysis, we per-
formed a 'real-life" repeat of the TTM paper and examine 33–34 versus
35–36. All statistical analyses were performed using the SPSS statistical
package version 25.0J (IBM Corp., Armonk, NY, USA). All tests were
two-tailed; p values of< 0.05 were considered statistically significant.

Results

During the study period, 13,491 OHCA patients were registered. We
combined 89.1% (12,024/13,491) of our data with the prehospital
data. After excluding 289 children aged< 18 years, 10,981 patients not
having received TTM, 12 with unknown target temperature during
TTM, and 4 whose target temperature during TTM was 32 °C, 738 pa-
tients were included in our final analyses (Fig. 1). There were 23, 552,
38, and 125 patients who received TTM at the ordered target tem-
perature in the 33, 34, 35, and 36 °C groups, respectively.

Table 1 shows patient characteristics and pre- and in-hospital in-
formation of investigated patients. Patients receiving TTM at the or-
dered target temperature of 33 °C had a higher proportion of younger
age, witnessed arrests, first documented shockable rhythm, receiving
advanced airway management in the pre-hospital setting, achieving

ROSC on arrival at the hospital, and receiving ECLS. In contrast, those
receiving TTM at the ordered target temperature of 36 °C were more
likely to be older, have non-cardiac etiology of arrests, first documented
non-shockable rhythm and less likely to receive ECLS.

Regarding the primary outcome, the proportion of patients with
neurologically favorable outcome was 30.4% (7/23), 31.7% (175/552),
28.9% (11/38), and 30.4% (38/125) in the 33 °C, 34 °C, 35 °C, and
36 °C groups, respectively (Table 2). In both the fixed and random ef-
fects multivariable logistic regression analysis, no group had a higher
proportion of neurologically favorable outcome than the 36 °C group as
a reference (vs. 33 °C group, AOR 0.71, 95% CI 0.23–2.21; vs. 34 °C
group, AOR 0.80, 95% CI 0.50–1.28; vs. 35 °C group, AOR 0.93, 95% CI
0.31–2.77, in model 2) (Table 3). Regarding secondary outcomes, no
significant difference was observed among the four groups with respect
to the proportion of TTM completion and 30-day survival (Table 3). In
addition, among those who completed TTM, only 7 patients recovered
from coma.

The subgroup analyses also demonstrated that no other groups
achieved a higher proportion of patients with neurologically favorable
outcome than the 36 °C group as a reference both in the first docu-
mented rhythm and in non-ECLS patients in any models (Table 4). In
the other subgroup analysis, We also found no significant difference in
neurologically favorable outcome between the 33–34 °C group and
35–36 °C group (Supplemental Table).

Discussion

Using the Japanese large-scale prospective OHCA registry, we
evaluated the difference in outcomes after adult OHCA patients re-
ceived TTM by 1 °C change in ordered target temperature of 33–36 °C.
No statistically significant difference in neurologically favorable out-
come after OHCA was observed irrespective of the target temperature.
Our nationwide OHCA registry launched by the JAAM is sufficiently
large as the real-world database so that we could evaluate neurological
outcome among OHCA patients receiving TTM based on detailed target
temperatures, and it also provides valuable data for influencing CPR
guidelines regarding TTM as intensive care for patients with PCAS.

This study underscored that there was no difference in neurologi-
cally favorable outcome after OHCA patients received TTM at the or-
dered targeted temperature of 33–36 °C. Previous randomized trials and

Fig. 1. Patient flow chart of the JAAM-OHCA Registry.
OHCA, out-of-hospital cardiac arrest; TTM, targeted temperature management.
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observational studies reported that therapeutic hypothermia improved
outcomes among adult OHCA patients with first documented shockable
rhythm or ROSC [9,10,19]. In contrast, a landmark trial in 2013 re-
ported that no differences were observed in the outcomes of OHCA
patients receiving TTM in the 33 °C and 36 °C groups [13]. After this
trial, at an institution where the target temperature was changed from
34 °C to 36 °C, no difference was observed between TTM at 34 °C and
36 °C with respect to mortality nor neurological outcome after OHCA
[20]. Thus, these results were consistent with our results. A recent re-
view also demonstrated the importance of avoiding hyperpyrexia and

controlling temperature after OHCA rather than lowering temperature
excessively [21].

In animal experiments, TTM limited brain injury by decreasing
cellular metabolism and the brain’s oxygen demand by reducing the
production of excitatory neurotransmitters such as glutamate, mini-
mizing the disruption of ion homeostasis, and reducing free radicals
that might further injure at-risk neurons [22]. In a clinical study, sys-
temic inflammatory response after cardiac arrest did not differ by TTM
at 33 °C or 36 °C [23]; however, the influence of each target tempera-
ture on brain metabolism among OHCA patients receiving TTM has not
been extensively investigated. Importantly, maintaining target tem-
perature for OHCA patients receiving TTM would be difficult irre-
spective of the target temperature in clinical settings [24]. Therefore,
further studies that consider multilateral factors, such as the brain
metabolism and effectiveness/safety of TTM at the target temperature,
would be useful for evaluating target temperatures for TTM after
OHCA.

If no differences in neurologically favorable outcome after OHCA
patients receiving TTM are observed irrespective of the target tem-
perature, it is important to assess the cost-effectiveness of TTM as a next
step. Previous reports suggested that TTM after OHCA was a very cost-
effective treatment [25], and managing OHCA patients with neurolo-
gically favorable outcome in the intensive care unit (ICU) required
lower medical cost and shorter length of ICU stay than those with poor
outcome [26]. Although there were no clinical studies, including our
study, that directly compared the cost of TTM by the ordered target
temperature, we need to evaluate the neurological function after OHCA
patients receive TTM and its cost-effectiveness and the length of ICU
and hospital stay because a target temperature that is medically and
economically more useful for both OHCA patients and hospitals may
exist.

In this registry, approximately 80% of OHCA patients receiving TTM
were managed at the target temperature of ≤34 °C. As with our study
area, TTM at ≤34 °C is still being performed for patients with PCAS in

Table 1
Patient characteristics and pre-/in-hospital information among OHCA patients receiving targeted temperature management by 1 °C target temperature stratum at
33–36 °C.

33 °C (n= 23) 34 °C (n= 552) 35 °C (n= 38) 36 °C (n= 125) P Valuesa

Basic information
Men 17 (73.9) 423 (76.6) 24 (63.2) 98 (78.4) 0.260
Age, median (IQR) (Years) 51 (42–65) 63 (50–72) 66 (53–73) 68 (53–79) 0.004
Cause of arrest
Cardiac 17 (73.9) 444 (80.4) 27 (71.1) 84 (67.2) 0.010
Non-cardiac 6 (26.1) 108 (19.6) 11 (28.9) 41 (32.8)

Prehospital information
Bystander witness 21 (91.2) 431 (78.1) 28 (73.7) 95 (76.0) 0.381
Bystander CPR 12 (52.2) 277 (50.2) 22 (57.9) 65 (52.0) 0.817
Shock by public-access AEDs 2 (8.7) 52 (9.4) 3 (7.9) 109 (8.0) 0.956
Dispatcher instruction 11 (47.8) 238 (43.1) 19 (50.0) 59 (47.2) 0.716
First documented rhythm at the scene
Ventricular fibrillation/pulseless ventricular tachyardia 14 (60.9) 305 (55.3) 17 (44.7) 47 (37.6) 0.012
Pulseless electric activity/asystole 8 (34.8) 191 (34.6) 16 (42.1) 65 (52.0)
Presence of pulse 1 (4.3) 56 (10.1) 5 (13.2) 13 (10.4)

Epinephrine 7 (30.4) 150 (27.2) 12 (31.6) 28 (22.4) 0.600
Advanced airway management 23 (100.0) 500 (90.6) 37 (97.4) 104 (83.2) 0.010
EMS resuscitation times, median (IQR), (minutes)
EMS response time (call to contact with a patient) 8 (6–12) 8 (7–9) 8 (6–10) 8 (7–10) 0.853
Hospital arrival time (call to hospital arrival) 34 (25–38) 31 (25–37) 29 (23–39) 31 (25–37) 0.800

In-hospital information
First documented rhythm after hospital arrival
Ventricular fibrillation/pulseless ventricular tachyardia 4 (17.4) 119 (21.6) 6 (15.8) 13 (10.4) 0.022
Pulseless electric activity/asystole 6 (26.1) 230 (41.7) 14 (36.8) 50 (40.0)
Presence of pulse 13 (56.5) 203 (36.8) 18 (47.4) 62 (49.6)

Percutaneous coronary intervention 5 (21.7) 176 (31.9) 7 (18.4) 30 (24.0) 0.101
Extracorporeal life support 8 (34.8) 169 (30.6) 9 (23.7) 21 (16.8) 0.015

OHCA indicates out-of-hospital cardiac arrests; AED, automated external defibrillator; CPR, cardiopulmonary resuscitation; EMS, emergency medicine personnel, and
IQR, interquartile range.

a Comparisons between the 4 groups were evaluated with Kruskal–Wallis tests for continuous variables and X2 test for categorical variables.

Table 2
Outcomes among OHCA patients receiving targeted temperature management
by 1 °C target temperature stratum at 33–36 °C.

33 °C
(n=23)

34 °C
(n=552)

35 °C
(n= 38)

36 °C
(n= 125)

Targeted Temperature
Management
completiona

16 (69.6) 410 (75.2) 28 (75.7) 102 (82.3)

30-day Survival 16 (69.6) 307 (55.6) 21 (55.3) 79 (63.2)
CPC
1: good cerebral
performance

7 (30.4) 130 (23.6) 9 (23.7) 27 (21.6)

2: moderate cerebral
disability

0 (0.0) 45 (8.2) 2 (5.3) 11 (8.8)

3: severe cerebral
disability

1 (4.3) 44 (8.0) 1 (2.6) 15 (12.0)

4: coma or vegitative
state

8 (34.8) 88 (15.9) 9 (23.7) 26 (20.8)

5: death or brain death 7 (30.4) 245 (44.4) 17 (44.7) 46 (36.8)
30-day Neurologically

favorable outcome
7 (30.4) 175 (31.7) 11 (28.9) 38 (30.4)

OHCA indicates out-of-hospital cardiac arrest; CPC, cerebral performance ca-
tegory.

a Calculated only 729 patients with outcome data available.
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many hospitals worldwide. In the survey by the French Intensive Care
Society, even after the TTM trial publication, 56% of respondents
continued to implement TTM at 32–34 °C for OHCA patients [27],
suggesting the wide variation in the target temperature of TTM in the
real-world settings. As real-world evidence, there were few reports re-
garding characteristics and neurological function among OHCA patients
receiving TTM by 1 °C change in target temperature; however, further
studies are needed to verify the effect of target temperatures on OHCA
patients receiving TTM.

Furthermore, one problem of this study was that there were pre-
sumably some reasons that the clinicians chose a specific temperature
for a specific patient. This point is borne out by the fact that there were
differences in the characteristics of the patient’s between those who
were maintained at 33 °C versus 36 °C, such as the latter tended to be
older, have a lower percentage of cardiac causes of cardiac arrest, a
smaller percentage of first documented shockable rhythm, and a lower
percentage of ECLS. Although we controlled for these differences in the
statistical analyses as much as possible, this study did not demonstrate a
difference in outcomes based solely on target temperature. However it
could not be denied that clinicians appropriately or inappropriately
chose specific temperatures that either improved outcomes in patients
who would've done worse, or worsened outcomes in patients who
otherwise would have done better. Recently, personalized CPR or new
concept such as “Ultra-Mild Hypothermia” have drawn more attention
to improve outcomes after OHCA [28,29]. Taken together, in the post-

resuscitation care, it may be also important to assess whether each
patient has their unique optimal target temperature during TTM for
improving outcome.

Limitation

This study has had some inherent limitations. First, this study ad-
dressed the impact of “target” temperature rather than actual tem-
peratures achieved. However, 77.2% of the patients in this paper ac-
tually achieved target temperature. Furthermore, “intention” is
important; clinicians probably decide how to perform TTM such as
device, drugs, or duration partially based on the ordered target tem-
perature, which may affect the outcomes. Therefore, we believe that it
is valuable to examine the effect of different target temperatures on
patient outcomes. Second, the protocol to introduce TTM in each par-
ticipating institution was unknown, and there could be also other biases
between hospitals. To reduce the influence of these confounders, this
study used generalized linear mixed models that considered each hos-
pital as a random effect. Third, this hospital-based registry did not
enroll all OHCA patients across Japan. However, this study registered
all consecutive OHCA patients transported to the participating institu-
tions; thus, the selection bias of this study would be small. Finally, there
could be unmeasured confounding factors that could have affected the
relationship between TTM and outcomes after OHCA.

Table 3
Outcomes among OHCA patients receiving targeted temperature management by 1 °C target temperature stratum at 33–36 °C.

33 °C (n= 23) 34 °C (n= 552) 35 °C (n=38) 36 °C (n= 125)

Targeted Temperature Management completiona 16 (69.6) 410 (75.2) 28 (75.7) 102 (82.3)
Odds Ratio (95% CI) 0.49 (0.18–1.34) 0.66 (0.40–1.08) 0.67 (0.28–1.62) Reference
Model 1: Adjusted odds ratio (95% CI)b 0.46 (0.16–1.34) 0.65 (0.38–1.12) 0.64 (0.25–1.63) Reference
Model 2: Adjusted odds ratio (95% CI)c 0.69 (0.24–1.97) 0.94 (0.39–2.27) 0.84 (0.26–2.73) Reference

30-day Survival 16 (69.6) 307 (55.6) 21 (55.3) 79 (63.2)
Odds Ratio (95% CI) 1.33 (0.51–3.48) 0.73 (0.49–1.09) 0.72 (0.35–1.50) Reference
Model 1: Adjusted odds ratio (95% CI)b 1.45 (0.49–4.28) 0.62 (0.39–0.98) 0.65 (0.28–1.52) Reference
Model 2: Adjusted odds ratio (95% CI)c 1.88 (0.64–5.44) 0.75 (0.37–1.52) 0.80 (0.26–2.51) Reference

30-day Neurologically Favorable Outcome 7 (30.4) 175 (31.7) 11 (28.9) 38 (30.4)
Odds Ratio (95% CI) 1.00 (0.38–2.63) 1.06 (0.70–1.62) 0.93 (0.42–2.07) Reference
Model 1: Adjusted odds ratio (95% CI)b 0.68 (0.18–2.61) 0.77 (0.44–1.33) 0.93 (0.34–2.55) Reference
Model 2: Adjusted odds ratio (95% CI)c 0.71 (0.23–2.21) 0.80 (0.50–1.28) 0.93 (0.31–2.77) Reference

OHCA indicates out-of-hospital cardiac arrest; CI, confidence interval; EMS, emergency medicine personnel.
a Caluculated only 729 patients with outcome data available.
b Adjusted for age, sex, etiology of arrest, bystander witness, bystander cardiopulmonary resuscitation, first documented rhythm at the scene, prehospital ad-

vanced airway management, prehospital adrenaline administration, EMS response time, percutaneous coronary intervention, and extracorporeal life support.
c Random-effects logistic regression models. Each hospital was treated as a random effect.

Table 4
Neurologically favorable outcome among OHCA patients receiving targeted temperature management by 1 °C target temperature stratum at 33–36 °C according to
the first documented rhythm at the scene.

33 °C 34 °C 35 °C 36 °C

Shockable n/N, (%) (n=383) 6/14 (42.9) 134/305 (43.9) 7/17 (41.2) 24/47 (51.1)
Odds Ratio (95% CI) 0.72 (0.22–2.39) 0.75 (0.41–1.39) 0.67 (0.22–2.06) Reference
Model 1: Adjusted odds ratio (95% CI)a 0.63 (0.12–3.39) 0.93 (0.43–2.00) 1.14 (0.28–4.74) Reference
Model 2: Adjusted odds ratio (95% CI)b 0.61 (0.13–2.97) 0.97 (0.56–1.68) 1.23 (0.22–7.03) Reference

Nonshockable n/N, (%) (n=280) 0/8 (0.0) 16/191 (8.4) 1/16 (6.3) 5/65 (7.7)
Odds Ratio (95% CI) NA 1.10 (0.39–3.12) 0.80 (0.09–7.37) Reference
Model 1: Adjusted odds ratio (95% CI)a NA 1.06 (0.33–3.39) 0.59 (0.05–7.21) Reference
Model 2: Adjusted odds ratio (95% CI)b NA 1.08 (0.47–2.45) 0.99 (0.11–8.72) Reference

Non-ECLS n/N, (%) (n=531) 5/15 (33.3) 153/383 (39.9) 9/29 (31.0) 33/104 (31.7)
Odds Ratio (95% CI) 1.08 (0.34–3.40) 1.43 (0.90–2.27) 0.97 (0.40–2.35) Reference
Model 1: Adjusted odds ratio (95% CI)a 0.46 (0.09–2.32) 0.91 (0.50–1.67) 0.78 (0.26–2.39) Reference
Model 2: Adjusted odds ratio (95% CI)b 0.51 (0.10–2.75) 0.92 (0.49–1.71) 0.78 (0.22–2.84) Reference

OHCA indicates out-of-hospital cardiac arrest; CI, confidence interval; EMS, emergency medicine personnel; ECLS, extracorporeal life support.
a Adjusted for age, sex, etiology of arrest, bystander witness, bystander cardiopulmonary resuscitation, prehospital advanced airway management, prehospital

adrenaline administration, EMS response time, percutaneous coronary intervention, and extracorporeal life support.
b Random-effects logistic regression models. Each hospital was treated as a random effect.
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Conclusion

In this study population, we evaluated the difference in outcomes
after adult OHCA patients received TTM by 1 °C change in ordered
target temperature of 33–36 °C, and we demonstrated that there was no
statistically significant difference in neurologically favorable outcome
after OHCA irrespective of the target temperature.
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