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Feasibility and Safety of Targeted Temperature Management During 
Interhospital Transport of Post-Cardiac Arrest Patients

Ki Hong Kim, Young Sun Ro, Seulki Choi, Minwoo Kim, and Sang Do Shin 

Department of Emergency Medicine, Seoul National University Hospital and College of Medicine, Seoul, Korea 

ABSTRACT 
Objectives: Early initiation of targeted temperature management (TTM) is crucial for post-resusci
tation care. Although TTM is initiated prior to transport and continued during interhospital trans
port (IHT), its feasibility and safety during IHT for cardiac arrest patients have not been thoroughly 
assessed. This study aims to evaluate the feasibility and safety of interhospital TTM for post- 
resuscitation patients.
Methods: A retrospective analysis of post-cardiac arrest patients transported by a dedicated criti
cal care transport team between January 2016 and April 2023 was conducted. Adult patients 
resuscitated from cardiac arrest without mental recovery were enrolled. The study population was 
divided into those who received TTM during IHT (IHT-TTM group) and those who did not (non- 
IHT-TTM group). The primary outcome was body temperature drop during transport, with hypo
tension, or desaturation during transport considered as secondary outcomes. Multivariable 
conditional logistic regression analysis was performed after frequency matching.
Results: Among 593 post-cardiac arrest patients, 332 were included in the analysis after exclu
sions. Of these, 44 (13.3%) received TTM during IHT. Conditional logistic regression analysis 
showed significantly higher likelihood for a drop in body temperature during IHT for the IHT-TTM 
group, with an odds ratio (OR) of 12.91 (95%CI: 5.28–31.53). No significant association was found 
for hypotension (OR (95%CI): 0.72 (0.13–3.97)), or desaturation during IHT (0.65 (0.15–2.82)).
Conclusions: Administration of TTM during IHT for post-cardiac arrest patients appears to be feas
ible and safe. These findings support the implementation of dedicated critical care transport sys
tems capable of providing TTM during IHT for post-cardiac arrest patients.
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Introduction

Sudden cardiac arrest is one of the global health burdens 
with high mortality and grave neurological prognosis (1, 2). 
Long-term neurological recovery remains low despite 
numerous research efforts on post-resuscitation care (3, 4). 
The socioeconomic burden associated with the rehabilitation 
and care of cardiac arrest survivors is significant, including 
a low rate of return to work and a high rate of nursing 
home admissions (5–7).

Reperfusion injury after the return of spontaneous circu
lation (ROSC) has been identified as a factor exacerbating 
inflammation in brain tissue after cardiac arrest (8). 
Targeted temperature management (TTM), extensively 
studied over the years, has shown efficacy in preventing 
reperfusion injury and improving neurological outcomes, 
with the maintenance of target body temperature (32–36 �C) 
during management demonstrating more favorable out
comes (9–13). Early initiation of TTM following ROSC is 
also recognized as crucial for better patient outcomes (14). 
In Korea, TTM is administered in approximately 500–700 
cases (8–12%) annually for out-of-hospital cardiac arrest 
with ROSC, specifically when it is indicated and feasible 

(15). However, it has been observed that TTM may lead to 
clinical deterioration, such as hypotension or hypoxia, due 
to autonomic responses to low body temperature (16–18).

Interhospital transport (IHT) for cardiac arrest patients 
with ROSC, aimed at post-resuscitation care, is often critical 
but may result in deteriorated clinical outcomes (19). It is 
known that the provision of adequate critical care on ambu
lance during transport is limited (20), leading to potential 
fluctuations in physiological parameters that can impact 
patient outcomes (21). While TTM has been administered 
during IHT in some cases (22, 23), its feasibility and safety 
for cardiac arrest patients have not been thoroughly 
assessed.

We hypothesized that the establishment of a dedicated 
critical care transport team in 2016, along with the imple
mentation of a TTM protocol for unconscious adult post- 
resuscitation cardiac arrest patients eligible for TTM, would 
enable TTM to be administered effectively and safely during 
IHT for these patients. The purpose of this study is to evalu
ate the feasibility and safety of TTM during IHT for cardiac 
arrest patients with ROSC. Our assessment focuses on ana
lyzing a drop in body temperature, achievement of target 
temperature, and deterioration of vital signs during IHT.
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Methods

Study Design and Setting

This study was a retrospective observational study, utilizing 
data from a dedicated IHT system.

Seoul Metropolitan City, the capital of Korea, with a 
population of approximately 10 million and an area of 
605.2 km2, served as the study setting. Approximately 1.7 
million patients visited the 66 emergency departments (EDs) 
within the city in 2023 (24). This study complied with the 
Declaration of Helsinki, and its protocol was approved by 
the Institutional Review Board of the study site with a wai
ver of informed consent (IRB No. H-2001-015-1090). All 
methods were performed in accordance with relevant guide
lines and regulations.

In Korea, the majority of IHT is primarily handled by 
private emergency medical services (EMS) agencies, 
responding to requests from the departing hospital. 
Regulations outlined in the Emergency Medical Services Act 
dictate that during IHT, at least one emergency medical 
technician (EMT) must be present on board, in addition to 
the ambulance driver. Physicians or nurses typically do not 
accompany the patient during transport unless the patient is 
in a life-threatening condition or in an exceptionally special 
circumstance. Transporting EMTs can receive medical over
sight from the physician at the departing hospital. 
Transportation fees are paid out-of-pocket and are not cov
ered by the National Health Insurance in Korea. These fees 
are determined solely based on the distance of IHT. Due to 
the lack of an official fee-for-service charge for clinical serv
ices or healthcare providers during transport, private EMS 
agencies often operate with only one EMT on board and 
may provide minimal monitoring or management during 
transport. Consequently, there are often challenges in 
adequately managing IHT for critically ill patients by private 
EMS agencies.

In response to this challenge, the Seoul Mobile Intensive 
Care Unit (SMICU) was established as a dedicated public 
critical care transport system for IHT within Seoul 
Metropolitan City since 2016. Funded by the Seoul metro
politan government and operated by Seoul National 
University Hospital, SMICU operates 24 h a day, seven days 
a week, to cover IHT for critically ill patients. Each SMICU 
team comprises an on-duty emergency physician, nurse, and 
level 1 EMT, ensuring comprehensive care during transport. 
Detailed information on SMICU operation is available in a 
previous study (25). SMICU was dispatched immediately for 
patients requiring critical care transport for IHT. However, 
to address the growing demand and enhance response capa
bilities, system expansion was necessary. Consequently, 
SMICU operations expanded to two teams in March 2021 
and four teams in March 2023, with standby ambulance sta
tions for each region (north-west, north-east, south-west, 
and south-east) within Seoul Metropolitan City since 2023.

The interhospital TTM protocol for cardiac arrest 
patients had specific inclusion and exclusion criteria. 
Inclusion criteria comprised individuals over 18 years of age 
who achieved ROSC within six hours and lacked a 

meaningful response to verbal commands. It was addition
ally recommended that if the requesting hospital had already 
initiated TTM before interhospital transport, further con
tinuation should be considered. Exclusion criteria for inter
hospital TTM included cardiac arrest patients with active 
bleeding, suspected traumatic cardiac arrest, pregnancy, 
body weight below 35 kilograms, hemodynamical instability 
determined by the attending physician, or instances where a 
Do-not-resuscitate order was in place or patient care-giver 
refusal was documented. In the SMICU, external cooling 
devices such as the Arctic Sun and BrainCool are routinely 
used for interhospital TTM, regardless of the cooling meth
ods employed by the requesting hospital. All physiological 
parameters, including body temperature, are recorded every 
5–10 min by a nurse or EMT during IHT.

Data Source
The study utilized the SMICU IHT database, which was 
independently developed for quality control and comprises a 
comprehensive range of variables encompassing various 
aspects of the transportation process. These variables include 
demographics, time-related variables, information on the 
request and receiving hospitals, reasons for IHT, chief com
plaints and diagnoses at the requesting hospital, mental sta
tus and physiological parameters monitored during 
transport, point-of-care test results, medical procedures con
ducted during IHT, and events during ambulance transport. 
Additionally, the database included information on the indi
cations and contraindications for TTM, which were recorded 
when considering the patient for interhospital TTM. Data 
entries into the database were made by physicians, nurses, 
and EMTs involved in the transportation process. To ensure 
the quality of the data, regular reviews were conducted by 
an administrative nurse.

Study Population
The study population consisted of adult post- cardiac arrest 
patients, including both out-of-hospital and in-hospital 
arrests, who were interhospital transported by SMICU 
between January 2016 and April 2023. Pediatric patients, 
those without recorded body temperature data before, dur
ing, or after IHT, and patients who received warming inter
ventions were excluded from the analysis.

Outcomes
The primary outcome was the drop in body temperature 
during IHT (including decreases of up to −0.1 �C). 
Secondary outcomes included the achievement of targeted 
temperature (<36 �C), as well as occurrences of hypotension 
(systolic blood pressure <90 mmHg) and desaturation (pulse 
oximetry <90%) events during IHT.

Exposure and Variables
The variable of interest was whether TTM was administered 
in the ambulance during IHT. Typically, the initiation of 
TTM is determined by the attending physicians at both the 
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requesting and receiving hospitals, while the decision to 
maintain TTM during transport is made by the physician 
from the SMICU.

Demographic data collected included age, sex, and chief 
complaint (such as cardiac arrest, coronary symptoms, dys
pnea, altered mental status, etc.), as well as past medical his
tory. Information related to IHT was gathered, including the 
reason for interhospital transfer, patient location at the 
requesting hospital and receiving hospital, elapsed time 
intervals during IHT (call to arrival at the requesting hos
pital, from arrival at the requesting hospital to departure, 
and from departure to arrival at the receiving hospital), 
monitors and devices applied at the requesting hospital, 
medication during IHT, and events/managements in the 
ambulance during IHT (such as arrhythmia, endotracheal 
tube management, patient irritability, intravenous catheter 
or other medical device malfunction, and increase or 
decrease of vasopressors). Physiological parameters moni
tored during IHT included systolic blood pressure, heart 
rate, pulse oximetry, and body temperature.

Statistical Analysis
Demographics and clinical findings were described and 
compared according to the implementation of TTM during 
IHT (IHT-TTM). Categorical variables were demonstrated 
by frequency and proportion, and continuous variables by 
median and interquartile ranges. Chi-square test for categor
ical variables and Wilcoxon rank-sum test for continuous 
variables were used.

To assess the feasibility and safety of interhospital TTM 
for cardiac arrest patients with ROSC, a two-to-one fre
quency matching between the no-IHT-TTM group and the 
IHT-TTM group was conducted based on age, sex, systolic 
blood pressure and body temperature at the requesting hos
pital. Conditional logistic regression analysis was conducted 
to calculate odds ratio and 95% confidence intervals for pri
mary and secondary outcomes. p-value under 0.05 was con
sidered as statistically significant. All statistical analysis was 
conducted by R version 3.5 (R Foundation for Statistical 
Computing; Vienna, Austria).

Results

Out of 593 post-cardiac arrest patients interhospital trans
ported by SMICU, 332 patients were included in the final 
analysis after excluding 92 pediatric patients, 164 patients 
without information about body temperature (21 at the time 
of departure from the requesting hospital, 87 in the ambu
lance, and 56 at the time of arrival at the receiving hospital), 
and 5 patients who received warming during IHT 
(Figure 1).

Among the study population of 332 post-cardiac arrest 
patients, 44 patients (13.3%) received interhospital TTM and 
were included in the IHT-TTM group, while 288 patients 
(86.7%) were included in the no-IHT-TTM group. Patients 
in the IHT-TTM group were more likely to be younger and 
were transferred due to a lack of ICU bed. They were also 

more likely to receive intensive monitoring with mechanical 
ventilation (Table 1).

Body temperature was lower in the IHT-TTM group 
compared to the no-IHT-TTM group, both at the beginning 
and end of IHT: 34.9 (33.8–35.7) versus 36.4 (35.7–37.2) at 
the beginning of IHT, and 34.5 (33.6–35.5) versus 36.4 
(35.6–37.1) at the end of IHT (both p-value <0.01). The 
proportion of achievement of targeted temperature (36 �C) 
was higher in the IHT-TTM group: 37 (84.1%) versus 118 
(41.0%), p-value <0.01. There was no significant difference 
in the occurrence of hypotension or desaturation at the 
beginning and end of IHT. Additionally, no patient had a 
body temperature below 32 �C during the IHT. The time 
from departure from the requesting hospital to arrival at the 
receiving hospital was 17 (12–25) minutes for the no-IHT- 
TTM group and 20 (15–26) minutes for the IHT-TTM 
group (p¼ 0.19) (Table 2).

After two-to-one matching, it was observed that the body 
temperature at the beginning and end of IHT remained 
lower in the IHT-TTM group compared to the matched no- 
IHT-TTM group. Additionally, changes in body temperature 
were found to be significantly larger in the IHT-TTM group: 
−0.2 (−0.4 to −0.1) versus 0 (0.0 to 0.0), p-value <0.01 
(Table 3).

Conditional logistic regression analysis showed signifi
cantly higher odds for a drop in body temperature (even as 
low as −0.1 �C) during IHT for the IHT-TTM group, with 
an odds ratio of 12.91 (95%CI: 5.28–31.53). However, there 
were no significant differences between the study groups in 
achieving the targeted temperature of 36 �C, hypotension, or 
desaturation during IHT. The odds ratios were 1.45 (0.33– 
6.32) for the achievement of target temperature, 0.60 (0.14– 
2.58) for hypotension during IHT, and 0.73 (0.18–2.91) for 
desaturation during IHT (Table 4).

Discussion

Among cardiac arrest patients interhospital transported for 
post-resuscitation care by the dedicated critical care trans
port team, TTM during IHT successfully lowered body tem
perature without an increase in adverse events such as 
hypotension and desaturation. These results suggest that 
TTM during IHT appears to be feasible and safe for post- 
cardiac arrest patients. Implementing TTM during transport 
could aid in the early initiation or maintenance of target 
body temperature, potentially reducing reperfusion injury 
after cardiac arrest.

The prompt initiation of TTM could potentially improve 
neurological outcomes in post-cardiac arrest patients, and 
early implementation should be considered when indicated 
(14, 26). However, TTM has the potential to compromise 
the hemodynamic status of these patients due to autonomic 
responses to low body temperature (27). Therefore, continu
ous monitoring of various physiological parameters, includ
ing body temperature, during TTM is necessary to promptly 
manage any adverse events that may occur. Physicians may 
hesitate to initiate TTM for patients requiring transfer to 
another hospital due to concerns regarding potential 
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interruptions in cooling during ambulance transport, which 
could lead to delays in achieving the target temperature 
(28). Nonetheless, this study suggests that TTM adminis
tered by a dedicated critical care transport team during IHT 
is both feasible and safe for post-cardiac arrest patients. 
Considering safety and ease of application, external device 
cooling may be a more practical option for ambulance set
tings compared to other cooling methods such as external 
conventional cooling, intravascular cooling, or intra-cavitary 
cooling (29, 30).

The 2023 AHA (American Heart Association) guidelines 
update recommends maintaining a constant temperature 
between 32 �C and 37.5 �C during post-arrest temperature 
control (31). However, the recent Korean Guidelines for 
Cardiopulmonary Resuscitation still recommend maintaining 
a temperature between 32 �C and 36 �C (32). This discrep
ancy highlights the ongoing debate over the optimal target 
temperature for post-cardiac arrest care. Although the opti
mal target temperature remains controversial, especially 
regarding neurological outcomes, TTM within the range 
specified by guidelines is generally considered beneficial for 
patients with specific indications.

In this study, the IHT-TTM group presented higher pro
portions of receiving intensive monitoring, continuous intra
venous infusion of medication, and mechanical ventilation 
at the time of departure from the requesting hospital com
pared to the no-IHT-TTM group. Despite this, the occur
rence of adverse events, including vasopressor or ventilator 
adjustment, was not significantly higher than in the no- 
IHT-TTM group (38.6% in the IHT-TTM group versus 
36.1% in the no-IHT-TTM group, p-value 0.88). We 
hypothesize that a dedicated critical care transport team 
may mitigate hemodynamic adverse events by adjusting 
patients’ management at the requesting hospital and main
taining the level of care during transport.

A critical care transport system has been established to 
ensure the safety of critically ill patients during IHT (20). It 
is recommended that a dedicated critical care team with 

experience and specialized training be implemented for such 
transports (33, 34). The SMICU team, which includes emer
gency specialists, nurses, and EMTs with specialized train
ing, adheres to comprehensive protocols designed for 
various critical conditions, including TTM. These protocols 
ensure that most medical procedures performed in the 
intensive care unit can be feasibly and safely carried out 
during IHT, thus supporting continuous management and 
life-saving treatment of patients. The ambulance is equipped 
with nearly all necessary equipment and supplies for resusci
tation and procedures. Given these considerations, a tailored 
training program for dedicated critical care transport teams 
is essential. A previous study reported a low incidence of 
adverse events during the IHT of neonates with hypoxic- 
ischemic encephalopathy when transported by a trained crit
ical care transport team (35).

The study findings suggest that TTM for post-cardiac 
arrest patients during IHT by a dedicated critical care trans
port team is safe and feasible. Providing TTM during IHT 
may lead to a decrease in body temperature for these 
patients. However, there was no significant difference in 
achieving the targeted temperature of 36 �C of between the 
two groups, which may be attributed to the relatively short 
transport time interval. Nevertheless, the study findings indi
cate that providing continuous TTM during IHT for eligible 
patients leads to a reduction in body temperature, which 
may contribute to improved neurological outcomes. A large- 
scale clinical trial is needed to further elucidate the effect of 
IHT TTM on neurological recovery for post-cardiac arrest 
patients. Therefore, it would be recommended not to delay 
initiating TTM early due to IHT process for physicians.

Limitations

This study has several limitations. First, the study population 
included patients with complete information regarding body 
temperature at all three time points: at the time of departure 
from the requesting hospital, during transport in the 

Figure 1. Study population. 
SMICU, Seoul Mobile Intensive Care Unit.
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ambulance, and at the time of arrival at the receiving hos
pital. The 164 excluded patients did not undergo TTM and 
had insufficient records of temperature and vital signs dur
ing IHT. These patients were typically transported from the 
ED of the requesting hospital, with fewer instances of 

medical equipment application, such as arterial blood pres
sure monitoring, or continuous medication infusion, includ
ing inotropics. Although other characteristics were similar to 
the no-IHT-TTM group, there may still be inherent selec
tion bias. Second, body temperature was primarily measured 

Table 1. Demographic information according to targeted temperature management during interhospital transport.

Total IHT-TTM No IHT-TTM
p-valueN (%) N (%) N (%)

Total 332 44 288
Age, years, median, IQR 64 (52–75) 58 (39–72) 65 (53–76) 0.02
Sex, male 229 (69.0) 33 (75.0) 196 (68.1) 0.45
Chief complaint <0.01

Cardiac arrest 248 (74.7) 30 (68.2) 218 (75.7)
Altered mentality/seizure 34 (10.2) 5 (11.4) 29 (10.1)
Chest pain/coronary symptom 7 (2.1) 1 (2.3) 6 (2.1)
Dyspnea 21 (6.3) 1 (2.3) 20 (6.9)
General symptom 14 (4.2) 1 (2.3) 13 (4.5)
Asphyxia/hanging 8 (2.4) 6 (13.6) 2 (0.7)

Past medical history
Hypertension 107 (32.2) 16 (36.4) 91 (31.6) 0.65
Diabetes mellitus 93 (28.0) 15 (34.1) 78 (27.1) 0.43
Cancer 57 (17.2) 4 (9.1) 53 (18.4) 0.19
Heart disease 71 (21.4) 7 (15.9) 64 (22.2) 0.45
Liver disease 10 (3.0) 0 (0.0) 10 (3.5) 0.43

Reason for interhospital transfer 0.03
Lack of ICU bed 201 (60.5) 32 (72.7) 169 (58.7)
For operation/intervention 67 (20.2) 7 (15.9) 60 (20.8)
Others 64 (19.3) 5 (11.4) 59 (20.5)

Patient location of request hospital 0.19
Emergency room 240 (72.3) 37 (84.1) 203 (70.5)
ICU 79 (23.8) 6 (13.6) 73 (25.3)
Others 13 (3.9) 1 (2.3) 12 (4.2)

Device at request hospital
Arterial blood pressure monitor 211 (63.6) 36 (81.8) 175 (60.8) 0.01
Central venous catheter 195 (58.7) 37 (84.1) 158 (54.9) <0.01
High-flow nasal cannula 2 (0.6) 0 (0.0) 2 (0.7) 1.00
Mechanical ventilator 256 (77.1) 40 (90.9) 216 (75.0) 0.03
Chest tube 6 (1.8) 0 (0.0) 6 (2.1) 0.72
Mechanical CPR device 8 (2.4) 1 (2.3) 7 (2.4) 1.00
ECMO 18 (5.4) 1 (2.3) 17 (5.9) 0.53
TTM 35 (10.5) 34 (77.3) 1 (0.3) <0.01

Patient location of receiving hospital 0.42
Emergency room 237 (71.4) 35 (79.5) 202 (70.1)
ICU 69 (20.8) 7 (15.9) 62 (21.5)
Others 26 (7.8) 2 (4.5) 24 (8.3)

Events/managements during IHT 0.08
Arrhythmia 7 (2.1) 0 (0.0) 7 (2.4)
Endotracheal tube manage/suction 4 (1.2) 1 (2.3) 3 (1.0)
Patient irritability 9 (2.7) 2 (4.5) 7 (2.4)
IV line disconnect/malfunction 7 (2.1) 0 (0.0) 7 (2.4)
IV medication bolus administer 5 (1.5) 1 (2.3) 4 (1.4)
Medical device malfunction 5 (1.5) 2 (4.5) 3 (1.0)
Monitor temporarily unmeasurable 50 (15.1) 8 (18.2) 42 (14.6)
Vasopressor dose reduction 4 (1.2) 1 (2.3) 3 (1.0)
Vasopressor dose elevation 5 (1.5) 0 (0.0) 5 (1.7)
Ventilator setting/airway change 25 (7.5) 2 (4.5) 23 (8.0)
Others 83 (25.0) 18 (40.9) 65 (22.6)

Continuous medication infusion during IHT
Norepinephrine 177 (53.3) 30 (68.2) 147 (51.0) 0.05
Dopamine 36 (10.8) 4 (9.1) 32 (11.1) 0.89
Remifentanil 91 (27.4) 17 (38.6) 74 (25.7) 0.11
Midazolam 60 (18.1) 17 (38.6) 43 (14.9) <0.01
Vasopressin 37 (11.1) 5 (11.4) 32 (11.1) 1.00
Dobutamine 23 (6.9) 4 (9.1) 19 (6.6) 0.77
Epinephrine 16 (4.8) 1 (2.3) 15 (5.2) 0.64
Dexmedetomidine 23 (6.9) 2 (4.5) 21 (7.3) 0.73
Vecuronium 24 (7.2) 9 (20.5) 15 (5.2) <0.01
Nitroglycerin 11 (3.3) 2 (4.5) 9 (3.1) 0.97
Amiodarone 19 (5.7) 3 (6.8) 16 (5.6) 1.00
Propofol 25 (7.5) 6 (13.6) 19 (6.6) 0.18
Nicardipine 6 (1.8) 1 (2.3) 5 (1.7) 1.00

Abbreviations: IHT, interhospital transport; IQR, interquartile range; ICU, intensive care unit; CPR, cardiopulmonary resuscitation; 
ECMO, extracorporeal membranous oxygenation; TTM, targeted temperature management; IV, intravenous.
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using a central body temperature monitor inserted through 
a Levin tube or Foley catheter for patients undergoing TTM 
during IHT, while an external tympanic membrane therm
ometer was used for patients not undergoing IHT-TTM. 
Although this practice was determined by clinical standards, 
where central body temperature monitoring is not routinely 
advised for patients not undergoing TTM, it may introduce 
measurement bias. Third, low body temperature often leads 
to inaccurate monitoring of peripheral pulse oximetry, 
which could affect the measurement of desaturation in the 
ambulance. Fourth, patient characteristics, including the 
cause of arrest and severity may differ between the study 
groups. Although frequency matching was conducted to 
adjust the probability for TTM, these differences may still 

Table 2. Comparison of time components and physiologic status before and after interhospital transport between study groups.

Total IHT-TTM No IHT-TTM
p-valueN (%) N (%) N (%)

Total 332 44 (13.3) 288 (86.7)
Time intervals during IHT, minutes, median (IQR)

Call to arrival at the request hospital 25 (17–35) 30 (20–37) 25 (17–34) 0.33
From arrival at the request hospital to departure 31 (24–41) 36 (32–45) 30 (24–40) <0.01
From departure to arrival at the receiving hospital 17 (12–25) 20 (15–26) 17 (12–25) 0.19

Patient status at the point of IHT start
Systolic blood pressure, mmHg, median (IQR) 122 (104–143) 130 (110–153) 121 (104–142) 0.25
Heart rate, beats per min, median (IQR) 93 (78–110) 87 (70–105) 96 (79–110) 0.11
Pulse oximetry, %, median (IQR) 99 (96–100) 99 (98–100) 99 (96–100) 0.40
Body temperature, Celsius, median (IQR) 36.2 (35.4–37.1) 34.9 (33.8–35.7) 36.4 (35.7–37.2) <0.01

Patient status at the point of IHT end
Systolic blood pressure, mmHg, median (IQR) 122 (106–140) 125 (113.5–147) 122 (105–138.5) 0.12
Systolic blood pressure < 90 mmHg 26 (7.8) 2 (4.5) 24 (8.3) 0.57
Heart rate, beats per min, median (IQR) 93 (76–109) 83 (69–103) 94 (78–109) 0.08
Heart rate > 100 beats/min 116 (34.9) 13 (29.5) 103 (35.8) 0.53
Heart rate < 60 beats/min 23 (6.9) 3 (6.8) 20 (6.9) 1.00
Pulse oximetry, %, median (IQR) 99 (97–100) 99 (98–100) 99 (97–100) 0.44
Pulse oximetry < 90% 15 (4.5) 2 (4.5) 13 (4.5) 1.00
Body temperature, Celsius, median (IQR) 36.2 (35.3–37.0) 34.5 (33.6–35.5) 36.4 (35.6–37.1) <0.01
Body temperature < 36 �C 155 (46.7) 37 (84.1) 118 (41.0) <0.01

Body temperature change during IHT 0.0 (-0.1 to 0.0) −0.2 (-0.4 to −0.1) 0 (0.0 to 0.0) <0.01

Abbreviations: IHT, interhospital transport; TTM, targeted temperature management; IQR, interquartile range.

Table 3. Comparison of time component and physiologic status before and after interhospital transport between study groups after 2:1 matching.

IHT-TTM No IHT-TTM
p-valueN (%) N (%)

Total 43 86
Age, years, median, IQR 58 (37–70) 60 (49–71) 0.32
Time intervals during IHT, minutes, median (IQR)

Call to arrival at the request hospital 26 (20–37) 26 (16–37) 0.63
From arrival at the request hospital to departure 35 (31–45) 29 (23–37) <0.01
From departure to arrival at the receiving hospital 21 (15–26) 17 (12–25) 0.14

Patient status at the point of IHT start
Systolic blood pressure, mmHg, median (IQR) 129 (109–154) 122 (106–147) 0.74
Heart rate, beats per min, median (IQR) 84 (70–106) 94 (76–110) 0.40
Pulse oximetry, %, median (IQR) 99 (98–100) 99 (96–100) 0.23
Body temperature, Celsius, median (IQR) 34.8 (33.8–35.6) 35.5 (34.8–35.9) <0.01

Patient status at the point of IHT end
Systolic blood pressure, mmHg, median (IQR) 125 (112–146) 124 (104–144) 0.46
Systolic blood pressure < 90 mmHg 2 (4.7) 8 (9.3) 0.56
Heart rate, beats per min, median (IQR) 85 (69–104) 95 (73–109) 0.40
Heart rate > 100 beats/min 13 (30.2) 33 (38.4) 0.48
Heart rate < 60 beats/min 3 (7.0) 10 (11.6) 0.61
Pulse oximetry, %, median (IQR) 99 (98–100) 99 (97–100) 0.41
Pulse oximetry < 90% 2 (4.7) 4 (4.7) 1.00
Body temperature, Celsius, median (IQR) 34.5 (33.6–35.5) 35.5 (34.6–35.9) <0.01
Body temperature < 36 �C 37 (86.0) 72 (83.7) 0.93

Body temperature change during IHT −0.2 (−0.4 to −0.1) 0.0 (0.0 to 0.0) <0.01

Abbreviations: IHT, interhospital transport; TTM, targeted temperature management; IQR, interquartile range.

Table 4. Conditional logistic regression analysis for drop of body temperature 
and deterioration of physiologic parameters for matched cohort.

n/N (%) Odds ratio (95% CI)

Body temperature drop
TTM during IHT 33/43 (76.7) 12.91 (5.28–31.53)
No TTM during IHT 17/86 (19.8) 1.00

Achievement of target temperature
TTM during IHT 37/43 (86.0) 1.45 (0.33–6.32)
No TTM during IHT 72/86 (83.7) 1.00

Hypotension during IHT
TTM during IHT 5/43 (11.6) 0.60 (0.14–2.58)
No TTM during IHT 13/86 (15.1) 1.00

Desaturation during IHT
TTM during IHT 3/43 (7.0) 0.73 (0.18–2.91)
No TTM during IHT 8/86 (9.3) 1.00

Abbreviations: CI, confidence interval; TTM, targeted temperature manage
ment; IHT, interhospital transport.
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impact the results. Additionally, information related to the 
cardiac arrest was based on handover from the requesting 
hospital, which was often unclear and incomplete, thereby 
limiting the analysis. Fifth, as a retrospective observational 
study, unmeasured bias could influence the results. Finally, 
the study was conducted in a metropolitan city in Korea, 
potentially limiting its generalizability to other settings.

Conclusions

Administration of TTM during interhospital transfer effect
ively reduced body temperature without increasing adverse 
events, such as hypotension and desaturation, in post-car
diac arrest patients transported for post-resuscitation care by 
a dedicated critical care transport team. These findings sug
gest that the implementation of dedicated critical care trans
port systems could safely provide TTM during interhospital 
transfer for post-cardiac arrest patients.
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