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the framework of clinical trials in a tertiary NICU of 
Greece. Our results are encouraging with respect to a) the 
feasibility and safety of passive cooling and b) the ben-
eficial effect of whole body cooling in terms of survival 
and neurodevelopmental outcome being consistent with 
the results of large clinical trials.

Although there were some successful reports in stud-
ies in which hypothermia was used to resuscitate newborns 
after delivery back in the 50s, it has emerged again as a 
promising therapeutic option in asphyxiated neonates with 
HIE only during the last two decades6. In the most impor-
tant randomized clinical trials performed so far, selective 
head19,20 or total body cooling11,13,21 was applied using auto-
mated devices designed to maintain target rectal tempera-
ture at 34-35o C and of 33-34o C, with the respective cool-
ing modes. No superiority of either modality is supported 
by the existing evidence9. In this study, one-third of the 
neonates were cooled passively using simple means shown 
in Table 1. It is our feeling that passive cooling could be 
easily applied in centers with no or minimal experience in 
which an automated machine is lacking, provided that the 
body temperature is closely monitored so as to remain in 
the target range. Whole body cooling using low tech meth-
ods has been found to be effective in clinical trials (ICE 
study)22 while, owing to its practicality and low cost, it is 
used by several centers even in high resource countries14,23. 
Still, one should be aware of the highest variation of tem-
perature with passive cooling14.

Most of the neonates (75%) in which cooling was 
performed in the present study had severe HIE. This 
could be explained by the relative “reluctance”, origi-
nally, of the medical staff in implementing therapeutic 
hypothermia in “less severe cases”, despite accumulated 
scientific evidence in 2010. Therefore, as we were in the 
early phase of the learning curve, most probably there 
was a biased selection of the severely affected neonates. 

Interestingly, in other important clinical trials, most of 
the cooled neonates had moderate HIE as in the NICDH 
(68%)21, ICE (57.3%)22 and China study group (41%)20 

studies. Moreover, in the latter two studies, therapeutic 
hypothermia was performed even in neonates with mild 
encephalopathy (in 15.5% and 21%, respectively). On 
the other hand, the severity of perinatal asphyxia and 
HIE is strongly associated with complications and out-
come. This could provide an explanation for the higher 
percentage of some adverse effects in our study (e.g., use 
of inotropes for arterial hypotension in around 90% of 
the studied babies) compared to previous clinical trials. 
In any case, according to the most recent meta-analysis, 
sinus bradycardia, thrombocytopenia and leucopenia (in 
whole body cooling) are the only adverse effects that can 
be associated with therapeutic hypothermia in neonates9. 

In the present study, 58% of the neonates survived to 
hospital discharge while all deaths involved neonates with 
severe HIE. Hypothermia has been well documented to 
decrease mortality in asphyxiated neonates, but we could 
not know the survival of these babies if this intervention 
had not been applied (nowadays deemed unethical). On 
the other hand, the good neurodevelopmental outcome as 
evaluated at early childhood in 2 of the surviving neonates 
with severe HIE (#1 and 2) is encouraging. As evidenced 
by the most recent Cochrane meta-analysis, 8 asphyxiated 
neonates with moderate/severe encephalopathy would 
need to be cooled in order to prevent neurodevelopmental 
disability in 1 survivor9. In addition, it is worth noting that 
in this cohort of asphyxiated neonates, hypothermia was 
attempted beyond the “therapeutic window” of the first 
6 hours of life, considered to be the optimal time period 
for neuroprotection6-9. Several factors (late recognition of 
eligible patients, need for transfer) may delay initiation of 
treatment. Data analysis on the implementation-conduc-
tion of therapeutic hypothermia in the United Kingdom 

Table 2: Developmental outcome of the studied neonates in relation to the severity of HIE, time of cooling initiation 
from birth and MRI findings before hospital discharge. Timing of MRI is also shown.

Patient # Severity of 
HIE

Developmental outcome Postnatal age at  outcome 
assessment (months)

Cooling 
initiation
(hours)

MRI findings

1 Severe Mild impairment 35 4.5 Normal (DOL 8 & 77)
2 Severe Normal 33 1.5 Normal (DOL 20)
3 Severe Severe impairment 10 8 Abnormal (DOL 14) 

Severe CC, WMI-PVL, TH  
and BG injuries

4 Moderate Severe impairment 15 11 Abnormal (DOL 20) 
Severe WM injury, 

Parenchymal hemorrhage 
5 Moderate Mild impairment 13 4 Abnormal (DOL 12) 

Mild WM injury
6 Moderate Mild impairment 12 4 Abnormal (DOL 29) 

Moderate BG injury 
7 Severe Moderate impairment 7 5 Normal (DOL 9)

BG: basal ganglia, CC: cerebral cortex, DOL: day of life, HIE: hypoxic-ischemic encephalopathy, MRI: magnetic resonance imaging, WM: 
white matter, PVL: periventricular leukomalacia, TH: thalamus. 




