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ABSTRACT

Therapeutic hypothermia (TH), also known as targeted temperature management (TTM), is a treatment method that has been 
used for centuries and has been employed for the management of post-cardiac arrest patients in the 21st century. However, the 
efficacy of TH in improving outcomes after cardiac arrest has been debated due to conflicting results from earlier studies with various 
limitations. Recent studies have provided higher quality evidence suggesting that therapeutic hypothermia may not be superior 
to targeted normothermia in out-of-hospital cardiac arrest patients, regardless of the initial cardiac rhythm. The adverse effects 
of hypothermia also need to be considered, including electrolyte abnormalities, arrhythmias, bleeding, and infection. Therefore, 
routine use of targeted hypothermia in out-of-hospital cardiac arrest patients may not be necessary, however active temperature 
management to prevent hyperthermia should be continued.

INTRODUCTION

Therapeutic hypothermia (TH) has been employed by mankind 
since ancient times. Hippocrates recommended treating wounded 
soldiers with ice. In the 1950s, hypothermia was used in cerebral 
aneurysm surgery [1]. In modern medicine, Targeted Temperature 
Management (TTM), previously known as therapeutic hypothermia, 
has been incorporated in the guidelines of the management of 
post cardiac arrest patients. TTM is a treatment method in which 
a specific body temperature is targeted for a specific duration. 
The objective is to improve outcomes after poor cerebral 
circulation, mostly due to cardiac arrest [2]. Typically, the targeted 
temperature is lower than the normal body temperature, ranging 
from 32-37.5°C. An estimated 292,000 cases of adult in-hospital 
cardiac arrests occur annually [3]. Additionally, around 350,000  
patients experience out-of-hospital cardiac arrest in the United  

 
States every year [4]. Despite improvements in resuscitation and 
aggressive treatment in the Intensive Care Unit over the years, the 
survival rate for cardiac arrests remains very low [5,6]. In 2003, the 
American Heart Association recommended Targeted Temperature 
Management (TTM) after studies showed improved neurological 
outcomes following TTM [7]. In this article, we will provide a brief 
history of TTM and explore the potential paradigm shift in the 
future regarding the implementation of TTM.

CHRONOLOGY

In 2002, two RCTs published in the NEJM concluded that 
therapeutic hypothermia increased neurological outcomes and 
reduced mortality in out-of-hospital cardiac arrest patients due to 
an initial shockable rhythm who were comatose post-arrest [8,9]. 
Following these trials, TH was rapidly adopted in the management 
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of post-arrest patients. However, these studies had a few limitations. 
Firstly, the treatment was not blinded, and protocols were not 
standardized between the different groups. Additionally, the trial 
was small, with only 352 patients. A significant number of patients 
in the control arm became febrile, which could have confounded 
the findings since fever has detrimental effects on neurological 
recovery [10]. The RICH Trial, published in 2010, compared Ice 
Cold IV Fluids en-route to the hospital to standard care in patients 
with out-of-hospital cardiac arrest due to Ventricular Fibrillation, 
but showed no significant difference in survival to discharge [11]. 
The Targeted Temperature Management Trial published in 2013 
compared mortality between TTM at 36°C vs 33°C and did not find 
any significant differences. There was also no significant difference 
in the composite of poor neurological outcome or death at 180 days 
[12]. The FROST-I trial published in 2018 did not find statistically 
significant differences in favourable neurological outcome among 
the study groups with TTM at 32°C, 33°C, and 34°C after out-of-
hospital cardiac arrest with a shockable rhythm [13]. These trials 
suggested that cooling to lower temperatures would not provide 
further benefits compared to mild cooling. Major limitations of 
these trials include not including normothermic temperature and 
underrepresentation of non-shockable rhythms in the trials. Hence, 
there is some argument that the true benefit is from the prevention 
of hyperthermia rather than therapeutic cooling. The HYPERION 
Trial published in 2019 compared survival with favourable 
neurological outcomes as well as mortality in cardiac arrests due to 
non-shockable rhythm between patients receiving TTM at 33°C and 
normothermia at 37.5°C. It showed a significant improvement in 
survival with favourable neurological outcome in the hypothermia 
group at 90 days [14]. While this is the only trial in subjects with non-
shockable rhythm, it did not show statistically significant benefits 
in mortality. Although the primary result is statistically significant, 
the fragility of the result is obvious. The method employed to assess 
cerebral performance was via a telephone interview performed by 
a single psychologist. Also, the p-value of 0.04 was almost equal to 
0.05, and changing a single patient’s result could result in making 
the result statistically insignificant. The TTM2 Trial, published in 
2021, compared survival and performance outcomes between 
targeted hypothermia and normothermia in patients with out-of-
hospital cardiac arrest with coma. The results showed no difference 
in survival at 6 months or performance status but showed that the 
hypothermia group had a higher incidence of arrhythmias [15]. The 
results of this study provide evidence that targeted hypothermia 
does not improve outcomes in out of hospital cardiac arrest, 
which is similar to the results of the TTM trial but contradict the 
results of the 2002 studies and the HYPERION trial. Compared to 
previous studies, the TTM2 trial provided higher quality evidence. 
The trial was large, including 1,861 patients, the subjects were 
randomized, outcome assessors of the study were blinded, the 
follow-up was almost 100%, prognostication was performed by a 
standardized protocol, and both groups received similar treatment. 
It is noteworthy that active cooling needed to be used in 46% of the 
normotensive patients, which accentuates the prevalence of fever 
in post-arrest patients.

CONCLUSION

Based on the results of the TTM2 trial, it appears that targeted 
hypothermia may not provide improved outcomes compared to 
targeted normothermia in out-of-hospital cardiac arrest patients. 
Therefore, routine use of therapeutic hypothermia in these patients 
may not be necessary. However, active temperature management 
to maintain normothermia should still be continued. It’s important 
to note that the recommendation for therapeutic hypothermia 

for neuroprotection in patients with cardiac arrest is based on 
weak evidence from earlier trials that had numerous limitations. 
Furthermore, it’s worth mentioning that the studies show a higher 
degree of evidence supporting the efficacy of TTM in cardiac arrest 
with shockable rhythm but show conflicting data in patients with 
non-shockable rhythm. Finally, the adverse effects of hypothermia, 
which include “cold diuresis” and electrolyte abnormalities, 
arrhythmias, bleeding, and infection, among others, should also be 
considered [16].
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