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to servo-controlled devices
for therapeutic hypothermia in
neonates with moderate-to-severe
hypoxic—ischemic encephalopathy
(HIE) is limited 1in low-resource
settings. We evaluated a low-
complexity cooling protocol using
gel packs in a public hospital in
Peru. Thirteen neonates (77% male;
median gestational age: 38 weeks)
were treated between 2018 and 2024.
Cooling was initiated at a median of
103 minutes after birth; 69% reached
34 °C within 6 hours, and 31%
maintained it for 72 hours.
Complications occurred in 23% of
cases, and mortality was 15%. Gel
pack-based therapeutic Thypothermia
proved feasible but showed limited
temperature stability, underscoring
the need for structured protocols.

Introduction

Therapeutic hypothermia reduces
morbidity and mortality in neonates
with moderate-to-severe hypoxic-
ischemic encephalopathy. In low-
resource settings, access to servo-
controlled devices is limited. Low-
complexity methods, such as gel
packs, have been proposed as
alternatives, but evidence on their
feasibility and safety remains
limited. We describe the
implementation outcomes of a
low—-complexity therapeutic
hypothermia protocol in a public
hospital in Peru.

Methods

Retrospective case series of
neonates 236 weeks with moderate-to-
severe encephalopathy treated
between 2018 and 2024.
Classification was based on Sarnat
or Thompson criteria. Cooling was
performed with gel packs following a

Access

and

standardized protocol. Data on
timing, target temperatures,
duration, complications, and
hospital course were collected and

analyzed descriptively.

13 neonates were included (77% male,
median gestational age: 38 weeks
[IQR: 37-39], median birth weight:
3565 g [IQR: 3020-3640]) .

Maternal comorbidities
in 46% of cases,
tract infections,

were present
including wurinary
cocaine base paste

use, cord prolapse, and premature
rupture of membranes. All neonates
required resuscitation, and 54% had

an Apgar score < 5 at 5 minutes.
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Hospitalization lasted a median of 13 days (range:
2-60) . All neonates required sedation and
ventilatory support; 77% received antibiotics, 46%
required inotropes, and 15% received
anticonvulsants. Complications occurred in 23% of
cases (pneumothorax, coagulation disorders,
seizures). The mortality rate was 15.4% (n=2), with
deaths occurring within the first days of
hospitalization.

FIGURE. Temperature Trajectory in Neonates
Hypothermia for Hypoxic-Ischemic Encephalopathy
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TABLE: Clinical and Therapeutic Characteristics of Neonates Undergoing
Hypothermia for Hypoxic-Ischemic Encephalopathy

Patients

1 2 3 4 s s 7 s 9 10 n n 1

Modente | Modenie | Modeate | Severe SARNATII | SARNATI-IN | SARNATI | SARNATE

-
enceptalopathy casifcation

Time ofif at omsetof

m 130 29 15 oss 154 105 107 213 113 315 0 103
‘ypotherni o)

TamgmAssos [ gy 136 23 408 10 155 215 537 13 o3 517 115 40

ke 3w [, 2 55 2 s 315 3 513 1 5 s
oo 12 13 240 553 o 200 315 2 513 1143 615 115

et of 37

D oo | g 72000 | 733000

Rebeating time (sours) Disd 1303 s 15 905 n 10 s 7 720 D s 9

Dusston of hospialization
e

o 4(did) 10 15 ® 2 1 3 10 1 9 15

Use o seation Yo i i Yo e i s Yoo er or Yoo e e

Use of ventiatory sypport | Yes Yes o Yes Yes Yes Yes o e Yes Yes Yes Yes

Use of sitbiotes Ve Yo ) s Yo Yo Yo Ve e Ve e Yo N
Use of motropes Yo Yes Yor No o Yes e No No No Yer o No

Use of anticomsulant
medicaton

Preumottoras Cospltion
Complications duing o G - - " ” - e Touicclonic
% ~ R b x 3 e >

syndcome asphyxiaion

ND: not documented

Conclusions

Low-complexity therapeutic hypothermia wusing gel
packs showed partial effectiveness in achieving and

maintaining target temperatures. Despite
implementation challenges, this approach is
feasible. Structured protocols and close
temperature monitoring are essential to improve

outcomes in resource-limited settings.

References

1. Rossouw G, Irlam J, Horn AR. Therapeutic hypothermia
for hypoxic ischaemic encephalopathy using low-
technology methods: a systematic review and meta-

analysis. Acta Paediatr. 2015 Dec;104(12):1217-28.

N

Neonatal
encephalopathy.

. Gunn AJ, Thoresen M.
hypoxic-ischemic
2019;162:217-37.

encephalopathy and
Handb Clin Neurol.

w

and
Jun

. Committee on Fetus and Newborn.
Neonatal Encephalopathy.
1;133(6):1146-50.

Hypothermia
Pediatrics. 2014



