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Therapeutic Hypothermia
 Hypoxic-Ischemic Encephalopathy (HIE)

in the NICU
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Inclusion & Exclusion Criteria

Therapeutic Hypothermia 
Algorithm

Inclusion criteria: 
 Any neonate ( ≥ 35 weeks estimated GA at birth and ≥ 1800 grams) with 

concern for encephalopathy/seizure in the first 24 hours of life

Exclusion criteria:
 ≤ 34 6/7 weeks GA
 Birth Weight < 1800g
 ≥ 24 hours old
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 Neonatal encephalopathy (NE) - heterogeneous, clinically defined syndrome 
characterized by disturbed neurologic function in the earliest days of life in an 
infant born at or beyond 35 weeks of gestation, manifested by a reduced level 
of consciousness or seizures, often accompanied by difficulty with initiating 
and maintaining respiration, and by depression of tone and reflexes; 3 in 1000 
live births

 Hypoxic ischemic encephalopathy (HIE) – one cause of HIE secondary to 
acute asphyxia peripartum; 1.5 in 1000 live births

 When a sentinel event is not identified, attention should be made to other 
possible causes of NE

 Therapeutic hypothermia (TH) – clinical treatment where an infant’s body core 
(esophageal/rectal) temperature is deliberately cooled to ~33.5ºC to mitigate 
the neurologic sequelae of an acute hypoxic ischemic event

Therapeutic Hypothermia 
Algorithm

Diagnosis & Definition
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Differential Diagnoses

 Neonatal Stroke
 Metabolic conditions/ Inborn Errors of Metabolism
 Sepsis + Meningitis
 Brain malformations
 Genetic conditions

Therapeutic Hypothermia 
Algorithm
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Severity Assessment

Neurological Exam (Modified Sarnat) - serial exam as clinically 
indicated

 Continue to

Therapeutic Hypothermia 
Algorithm

Appendix A
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Admission Criteria

Therapeutic Hypothermia is offered only in the Main Campus NICU

Therapeutic Hypothermia 
Algorithm
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Transport Considerations

 Call Transport and arrange for infant to be transported
 Ask Referral physician what heat source that infant is currently 

provided with (example: radiant warmer or isolette)
 Ask Referral physician how they will monitor the infant’s temperature 

until transport team arrives, keep the infant’s temperature between 
36.0-36.5 degrees Celsius

 Ask the Referral physician to obtain glucose, blood gas, CBC with 
platelet count and Calcium if able

 Routine neonatal care as for any other critically ill infant (ex. 
Antibiotics, xrays, lines, etc)

 Direct the Referral physician to call directly to NCH physician with 
any questions

 Inform NCH Charge RN and NNP to begin set-up for therapeutic 
hypothermia per clinical protocol

Therapeutic Hypothermia 
Algorithm
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Monitoring

 While the patient receives TH, every effort should be made to prevent 
hyperthermia (temperature ≥ 37.5C)

 Radiant warmer off
 Place on cooling blanket 
 Place esophageal probe (measure tip of nose to ear lobe and down to 

xiphoid, then subtract 2 cm)
 Confirm placement of esophageal probe with X-ray (~2 cm above diaphragm 

or lower third of esophagus)
 Esophageal temperature set limits 33.0 to 34.0 degrees Celsius
 Monitor vitals signs including Axillary, Esophageal, Cooling blanket set and 

Water temperatures every 15 minutes x 4 hours then every 1 hour until 
protocol discontinued

 Bedside axillary temperature alarm set limits 87-94 degrees Fahrenheit
 Notify Resident/NNP/Neonatologist before starting re-warming
 At 72 hours (Early 6 hours of life or less) OR 96 hours (>6 and <24 hours of 

life), start re-warming infant by 0.5 degrees Celsius every 1 hour until 
esophageal temperature at 36.5 degrees Celsius is reached

 Discontinue esophageal probe and cooling blanket only when infant 
temperature stable at 36.5-37.0 degrees Celsius for 4 consecutive hours

 Turn on radiant warmer and set at 36 degrees once esophageal temperature 
is at 36.5 degrees Celsius

 Avoid over-heating and elevated esophageal temperatures >37.3 degrees 
Celsius and notify the Resident/NNP/Neonatologist for instructions

 Assess skin condition every hour and document

Therapeutic Hypothermia 
Algorithm
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Rewarming

 Notify Resident/NNP/Neonatologist before starting re-warming
 At 72 hours (Early: less than 6 hours of life) OR 96 hours (>6 and <24 hours 

of life), start re-warming infant by 0.5 degrees Celsius every 1 hour until 
esophageal temperature at 36.5 degrees Celsius is reached

 Obtain POCT Blood Glucose every 2 hours during rewarming phase
 Discontinue esophageal probe and cooling blanket only when infant 

temperature stable at 36.5-37.0 degrees Celsius for 4 consecutive hours
 Turn on radiant warmer and set at 36 degrees once esophageal temperature 

is at 36.5 degrees Celsius
 Avoid over-heating and elevated esophageal temperatures >37.3 degrees 

Celsius and notify the Resident/NNP/Neonatologist for instructions

Therapeutic Hypothermia 
Algorithm
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Testing

 Consult Pediatric Neurology on admission
 Laboratory:

o Specific to TH, admission labs to include:
Ionized calcium
CBC
Electrolytes 
Lactate 
AST/ALT, Bilirubin, GGTP
Neonatal work-up

o Initial laboratory testing directed at patient clinical picture indicated (i.e blood gas, 
coagulation studies, sepsis evaluation)

o Daily laboratory testing directed at clinical picture with attention to routine monitoring 
of electrolytes, including ionized calcium 

 Diagnostic Testing:
o Head ultrasound at admission
o LTM for duration of cooling (72 hour course for Early TH, 96 hour for Late TH) and 

rewarming 
o MRI Head without contrast + MR Spectroscopy
Ideal testing is at day of life 4-5
If unable to obtain MRI/MRS on DOL 4-5 due to medical condition, strongly 

consider waiting until DOL 10 or later due to risk of pseudonormalization during 
intervening days.

If infant is still admitted at > DOL 10, consider repeat MRI to evaluate evolution of 
injury before discharge 

o Every effort should be made to obtain the placental pathology from birth hospital 
o For infants without a sentinel event and/or atypical history and/or course, strong 

consideration for Genetics consultation and expanding the work-up for other causes of 
neonatal encephalopathy

Therapeutic Hypothermia 
Algorithm
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Recommended Treatments

 Therapeutic Hypothermia 
o Early TH: 72 hours
o Late TH: 96 hours
o Rewarming is to occur over 6 hours. LTM is to stay in place until 6 hours after 

rewarming is complete
 Fluid and Nutritional Management

o NPO for duration of TH and rewarming
o Maternal breast milk may be used for mouth care
o Standard fluid and nutritional management to be discussed daily with multidisciplinary 

team with attention to risk of fluid overload if underlying renal insult as well as 
alteration of metabolic needs

 Infectious Disease 
o Consider rule out sepsis (bacterial/viral)/ antibiotics
o Consider obtaining CSF

 Medications commonly used with TH
o Antiseizure medications may be indicated per clinical course. Co-manage with 

Pediatric Neurology
o Routine use of sedation is not recommended. Medical decision-making around these 

mediations should include PharmD expertise. 
 Treatment of Shivering/Irritation for patients undergoing Therapeutic Hypothermia

o Continue to Appendix B

Therapeutic Hypothermia 
Algorithm
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Treatments Not Recommended

 Erythropoitein
 Avoid Benzodiazepines if possible

Therapeutic Hypothermia 
Algorithm
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Discharge Criteria & Planning

 For neonates with history of seizure, contact Neurology prior to discharge for 
seizure teaching  

 Follow Up: 
o With seizures: 4 weeks post discharge in Neo Neuro Clinic (part of NICU 

Early Development Clinic).
o Without seizures: 3-4 months corrected chronological age in Neo Neuro 

Clinic (part of NICU Early Development Clinic)

Therapeutic Hypothermia 
Algorithm
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Patient & Caregiver Education

Therapeutic Hypothermia 
Algorithm

Whole Body Cooling – Therapeutic Hypothermia
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Risk Awareness & Zero Hero

 Avoid Hyperthermia (temperature ≥ 37.5C) and Hypothermia 
(temperature < 33). Evaluate for malfunctioning of equipment
o 

Therapeutic 
Hypothermia Algorithm

Therapeutic Hypothermia Protocol (Medical).doc 
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Quality Measures

Outcome Measure: 
1. What percentage of babies with concerns for HIE are admitted to the Main Campus 

NICU within 6 hours?
2. For infants who are admitted to the NICU within 6 hours with moderate/severe HIE, 

what is the time of initiation of cooling from the time of arrival to NCH? (Categorize 
based on cooling initiated during transport)

3. For infants who are admitted to the NICU within 7-24 hours with moderate/severe HIE, 
what is the time of initiation of cooling from the time of arrival to NCH?

Process Measure: 
 Neurological exam documentation rate in Main Campus for all patients receiving TH 

(regardless of documentation at birthing hospital)
Balancing   Measure: 

1. Neurological exam documentation for all patients that were referred for evaluation for 
TH but did not get cooled

2. Infants who did not qualify for TH per Pathway but received TH
 Had biochemical criteria but did not qualify by exam
 Or did not have biochemical criteria but encephalopathic on exam

Therapeutic Hypothermia 
Algorithm
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Potential Areas for Research

 Cooling for mild encephalopathy (Pragmatic Trial Cool Prime)
 Cooling for infants with biochemical criteria but are not 

encephalopathic on exam
 Neurodevelopmental follow-up of infants by timing of cooling initiation
 Neurodevelopmental follow-up of mild HIE
 Evaluation of cooling during transport
 Standardization of neurological examination following cooling and 

related neurodevelopmental outcomes

Therapeutic Hypothermia 
Algorithm
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Pathway Team & Process
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Treatment of Shivering  /Irritation for patients undergoing   Therapeutic Hypothermia

Criteria:  HIE patients who are being cooled and are shivering and/or have one of the following:
a. NPASS score elevated (> 3)
b. HR continuously > 120 bpm with no other physiologic explanation
c. Clinical pain/agitation perceived by bedside clinician

Recommend the following in a step-wise fashion: 
1) Morphine 0.05 mg  /kg   x 1 and assess response.  If no response within 15 minutes based on 

criteria above, can trial morphine 0.1 mg  /kg   IV x 1.  If no response noted 15 min after 2nd 
dose of morphine, then proceed to step #2
a. If response is noted, can continue to use the respective prn dose every 3 hours PRN 
b. As cooling continues, if patient no longer is responsive to prn morphine, then proceed to step #2

2) Dexmedetomidine 0.1 mcg  /kg  /HR (no loading  /bolus dose) 
 Defined as: ALT 3-5x ULN
 Consider not using if ALT > 5x ULN

b. Dose escalation:
 Increase dose in increments of 0.1 mcg/kg/HR every 60 minutes
 May escalate based off of presence of 1 or more of the following:

o NPASS score elevated (> 3)
o HR continuously > 120 bpm with no other physiologic explanation
o Clinical pain/agitation perceived by bedside clinician

 Up to a preferred maximum of 0.5 mcg/kg/HR 
o May titrate higher based off of patient’s response but use caution (max 1 mcg/kg/HR)

c. Discontinue dexmedetomidine if one or more of the following are present:
 Resting HR < 70 bpm
 Appears over-sedated
 Not responsive to stimuli

d. May restart dexmedetomidine at 50% of what infusion was stopped if one or more of the 
following occurs:
 Shivering 
 HR > 70 bpm
 Becomes responsive to stimuli

Dexmedetomidine benefits:  
 Does not interfere with EEG readings (mask seizures)
 Avoidance of opioids and benzodiazepines
 Theoretical benefit of neuroprotection
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Appendix C
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Helping Hands:
Whole Body Cooling   (Therapeutic Hypothermia)
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