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rope, therapeutic hypothermia is already implemented in 
several countries as well, due in part to participation of 
centers in clinical trials (e.g., TOBY; mainly in the United 
Kingtom11,12, neo.nEURO; in Germany and in several Eu-
ropean countries13) while in others its use is increasing 
rapidly14,15. 

In Greece, our center is the first, and as far as we 
know the only center until recently (end of 2013), to ap-
ply therapeutic hypothermia for the treatment of asphyxi-
ated neonates with HIE. This study aims at describing our 
recent experience with whole body cooling in neonates 
with neonatal asphyxia. Moreover, as passive cooling 
technique was initially used in our center, this study may 
promote the application of hypothermia in asphyxiated 
neonates by other NICUs not offering this therapeutic op-
tion, yet, using simple cooling methods. 

Patients and Methods
We retrospectively reviewed the medical records of 

all asphyxiated newborns treated with whole body cool-
ing in our level III NICU between September 2010 and 
October 2013. 

Recorded data
Parameters evaluated included demographic (gesta-

tional age, birth, sex) and perinatal-neonatal characteris-
tics (inborn neonates, mode of delivery, acute intrapartum 
events, Apgar scores at 1, 5 and 10 minutes, neonatal re-
suscitation needed, blood gases within the 1st hour), sever-
ity of HIE as assessed prior to cooling (criteria of Sarnat 
and Sarnat)16, time of cooling initiation after birth, adverse 
effects and interventions during cooling and outcome (sur-
vival, neurodevelopment outcome). Data on amplitude-

integrated electroencephalogram (a-EEG), conventional 
EEG and magnetic resonance imaging (MRI, conventional 
T1- and T2-weighted/FLAIR/ Diffusion Weighted Images-
ADC) of the brain performed during the hospital stay were 
also reviewed. Interventions and adverse effects studied 
included invasive mechanical ventilation, persistent pul-
monary hypertension of the neonate necessitating inhaled 
nitric oxide, arterial hypotension and need for inotropes, 
sinus bradycardia (heart rate <80 beats/min), acute renal 
injury (increase of serum creatinine ≥ 0.3 mg/dL from 
previous value within 48 hours), liver dysfunction (aspar-
tate aminotransferase >200 U/L, alanine aminotransferase 
>100 U/L), disseminated intravascular coagulation, hyper-
glycemia treated with insulin infusion, thrombocytopenia 
(platelet <100 x 109/L) and early-onset sepsis (positive 
blood culture in the first 72 hours of life). 

Selection criteria and whole body cooling method
All babies were selected and treated according to our 

local NICU protocol which was consistent with those 
used in clinical trials of therapeutic hypothermia. Brief-
ly, newborn infants born at ≥ 36 weeks gestation were 
eligible for treatment if they had evidence of acute peri-
natal asphyxia and of moderate/severe HIE according to 
the Sarnat and Sarnat criteria. An a-EEG assessment for 
abnormal findings (as proposed by al Naqeeb17) prior to 
treatment initiation was highly supported, but this was 
not a strict criterion. An important differentiation of our 
protocol, however, is the fact that allowed cooling ini-
tiation up to 12 hours after birth. Neonates less than 36 
weeks gestation or birth weight < 1,800 g, with severe 
congenital anomalies, known perinatal infection and se-
vere bleeding were precluded from cooling. 

Table 1: Measures taken in our neonatal intensive care unit (NICU) for the application of passive (whole body) cooling 
in asphyxiated neonates.

Measures Comments
Nursing in open incubator. Uncovered, naked infant •	
wearing diaper, only. 

Turning off the overhead radiant warmer•	

Turn on overhead heater whenever rectal temperature falls •	
below or closely approaches low target range. 
Danger of temperature fluctuations with passive cooling: •	
overcooling (< 33 °C) or inappropriate temperature rise (> 34 
°C) after activation of the heater

Rectal probe (thermometer) placement for continuous •	
monitoring of core temperature 

Inserted at 5-6 cm in the anus. Tape probe securely along •	
infant’s thigh

Monitor rectal and axillary temperatures every 15 min•	
Ice packs around the baby’s body•	 Ice packs are wrapped in cotton towels,  never in direct contact •	

to skin
Ambient air temperature in the NICU: 23-24 •	 oC The use of fans could be considered depending on seasonal •	

temperature
If head-box is used, avoid oxygen humidification •	
and warming

If mechanical ventilation or nasal CPAP, use normal humidifier •	
function

Target rectal temperature: 33.0 ± 0.5 °C•	 Set temperature alarms•	
Slow re-warming in 6-7 hours•	 Turn on overhead heater and adjust temperature of the open •	

incubator (0.5°C/hour) until the desired rectal temperature 
(36.5 oC) is gradually reached.




