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MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC 
OUTCOME AFTER CARDIAC ARREST

THE HYPOTHERMIA AFTER CARDIAC ARREST STUDY GROUP*

AINDUCED HYPOTHERMIA AFTER OUT-OF-HOSPITAL CARDIAC ARREST

TREATMENT OF COMATOSE SURVIVORS OF OUT-OF-HOSPITAL CARDIAC 
ARREST WITH INDUCED HYPOTHERMIA

STEPHEN A. BERNARD, M.B., B.S., TIMOTHY W. GRAY, M.B., B.S., MICHAEL D. BUIST, M.B., B.S., 
BRUCE M. JONES, M.B., B.S., WILLIAM SILVESTER, M.B., B.S., GEOFF GUTTERIDGE, M.B., B.S., AND KAREN SMITH, B.SC.
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*The risk ratio was calculated as the rate of a favorable neurologic outcome or the rate of death in

TABLE 2. NEUROLOGIC OUTCOME AND MORTALITY AT SIX MONTHS.

OUTCOME NORMOTHERMIA HYPOTHERMIA RISK RATIO (95% CI)* P VALUE†

no./total no. (%)

Favorable neurologic outcome‡ 54/137 (39) 75/136 (55) 1.40 (1.08–1.81) 0.009

Death 76/138 (55) 56/137 (41) 0.74 (0.58–0.95) 0.02
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*The difference between the rates of a good outcome (normal or with min-
imal or moderate disability) in the hypothermia and the normothermia groups
(49 percent and 26 percent, respectively) was 23 percentage points (95 per-
cent confidence interval, 13 to 43 percentage points; P=0.046). The unad-
justed odds ratio for a good outcome in the hypothermia group as compared
with the normothermia group was 2.65 (95 percent confidence interval, 1.02
to 6.88; P=0.046). The odds ratio for a good outcome in the hypothermia
group as compared with the normothermia group, after adjustment by logistic
regression for age and time from collapse to return of spontaneous circulation,
was 5.25 (95 percent confidence interval, 1.47 to 18.76; P=0.011).

TABLE 5. OUTCOME OF PATIENTS AT DISCHARGE
FROM THE HOSPITAL.

OUTCOME*
HYPOTHERMIA

(N=43)
NORMOTHERMIA

(N=34)

number of patients

Normal or minimal disability (able to care for 
self, discharged directly to home)

15 7

Moderate disability (discharged to a rehabil-
itation facility)

6 2

Severe disability, awake but completely 
dependent (discharged to a long-term 
nursing facility)

0 1

Severe disability, unconscious (discharged 
to a long-term nursing facility)

0 1

Death 22 23
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original article

The new england journal of medicine

Whole-Body Hypothermia for Neonates 
with Hypoxic–Ischemic Encephalopathy

Seetha Shankaran, M.D., Abbot R. Laptook, M.D., Richard A. Ehrenkranz, M.D., 
Jon E. Tyson, M.D., M.P.H., Scott A. McDonald, B.S., Edward F. Donovan, M.D., 

Avroy A. Fanaroff, M.D., W. Kenneth Poole, Ph.D., Linda L. Wright, M.D., 
Rosemary D. Higgins, M.D., Neil N. Finer, M.D., Waldemar A. Carlo, M.D., 

Shahnaz Duara, M.D., William Oh, M.D., C. Michael Cotten, M.D., 
David K. Stevenson, M.D., Barbara J. Stoll, M.D., James A. Lemons, M.D., 

Ronnie Guillet, M.D., Ph.D., and Alan H. Jobe, M.D., Ph.D., 
for the National Institute of Child Health and Human Development 

Neonatal Research Network*
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Hypothermia Mechanisms



How to Cool



How to Cool



How to Cool

Induce hypothermia to 33 ºC as quickly as 
possible

Maintain 33 ºC with minimal overshoot and 
undershoot

Slowly rewarm back to 37 ºC over 18-24 
hours

Minimize and treat complications



Tips and Tricks

Induce hypothermia to 33 ºC as quickly as 
possible



Tips and Tricks

Maintain 33 ºC with minimal overshoot and 
undershoot



Tips and Tricks

Slowly rewarm back to 37 ºC over 18-24 
hours

Rapid Rewarming can Cause recurrence of arrhythmias



Tips and Tricks

Minimize and treat complications

Shivering



Lab adjustments

Preferably, analyze ABGs at patient 
temperature at the point of care

Alternatively, correct 37 ºC specimens:

For every ºC, subtract 5 mmHg P02

For every ºC, subtract 2 mmHg PC02

For every ºC, Add 0.012 pH Units



Therapeutic Hypothermia

Improves neurological Outcomes and 
survival after cardiac arrest

Once protocols and equipment are in place, 
it is easy and safe to administer

May work in other settings (e.g., Stroke) but 
not yet proven



Controlled Normothermia

Prevention of central fevers

May reduce negative impact of fevers on 
neurological outcomes



Stroke, 2008





NNT 
= 11

Mean 
temp 
difference 
at 24h =
0.26 °C

Lancet Neurology, 2009



Controlled Normothermia



Grade V SAH



Grade V SAH

• Outcome: 

• At 3 month follow-up, neurologically 
normal.



Controlled Normothermia

Prevention of central fevers is possible 
with feedback devices

May reduce negative impact of fevers on 
neurological outcomes

Remains to be proven


