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Abstract
Neonatal hypothermia is defined as a decrease in body temperature below
36.5°C and is considered a major contributor to neonatal morbidity and
mortality [1]. Newborns, especially preterm infants, have limited
thermoregulatory capacity because of immature skin, low subcutaneous fat, and
a high body surface area [2]. Adaptive mechanisms in hypothermic newborns
include peripheral vasoconstriction, non-shivering thermogenesis through
brown adipose tissue, and increased metabolic activity [3]. However, prolonged
cold stress leads to hypoglycemia, metabolic acidosis, respiratory distress, and
increased oxygen consumption [4]. Effective nursing care includes immediate
drying after birth, use of radiant warmers or incubators, early skin-to-skin
contact, and continuous temperature monitoring [5].
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AJIATITUBHBIE MEXAHU3MbI, CECTPHHCKHNH YXO/1 1
AJITOPUTM KIIMHUYECKOI'O BEJIEHHWSI HOBOPOXK/JIEHHBIX C
IT'MINOTEPMUYECKUM CUHAPOMOM: DOPEKTUBHOCTDb
TEPMOOJIESITT Y JOHOIEHHBIX M HEJJOHOIIEHHBIX JETEM
TommyaaroBa Mnodat UcMoni ku3u
marucTpanTt 1 Kypca no cneunanabHoctTu «Heonarosiorus» kadgeapa
neauaTpum

Byxapckuii rocy1apcTBeHHbIH MEAUIMHCKUNA HHCTUTYT
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AHHOTALINA

HeonaTtanpHas THIOTEPMUS ONpEAEsAeTCS KaK CHIDKCHHE TEMIIEpaTyphl Teja
Huke 36,5°C U cuuTaeTcs OJIHMM W3 OCHOBHBIX (DAKTOpPOB HEOHATAIBHOU
3abonmeBaemMocTd W cMmeptHoctn  [1]. HoBopoxaeHHble,  0COOCHHO
HEJOHOIICHHBIC, UMEIOT OTPAaHUYEHHYIO TEPMOPETYISIMOHHYIO CIOCOOHOCTH
W3-32 HE3PENIOW KOXKHM, HU3KOTO COJIEPKaHHS IMOJAKOKHOTO JKHpa W OOJIBIION
IJIOIIAY TTOBEPXHOCTH Tena [2]. ATanTUBHBIE MEXaHU3Mbl Y HOBOPOXICHHBIX
C TUIOTEPMHUEH BKIIOYAIOT Mepru(eprudecKyro Ba30OKOHCTPHUKITUIO, TEPMOTEHE3
0e3 JApokaHuss 3a cyeT Oypod IKUPOBOM TKAaHU U  TOBBIIICHHYIO
MeTa00IMYEeCKyt0 aKTUBHOCTH [3]. OpHaKko MJIMTENIBHBIM XOJIOAOBOM CTpece
OPUBOAUT K THUIOTIMKEMUU, META00IUYECKOMY alua03y, JIbIXaTeIbHOU
HEJ0CTaTOYHOCTH M YBEIIMYEHUIO MOTpeOaeHust kuciaopoaa [4]. DpdexTuBHbIi
CECTPHHCKUU yXOJ| BKIIIOYAE€T HEMEIJICHHOE BBICYIITMBAHUE IIOCIE POKICHWSI,
WCIIOJIb30BAHUE JIYYUCTBIX 00OTpeBaTeNiell Wik MHKy0AaTOpPOB, paHHUN KOHTAKT
KOXka K KOXE ¥ HEPEPhIBHBI MOHUTOPHUHT TEMIIEPATypHI [3].

KiroueBble ¢ji0Ba: HeoHATAIbHAS TUTIIOTEPMUS, aANTHBHBIC MEXaHU3MBI,
TEPMOPETYJISLINA, CECTPUHCKUN YXOJI, TEPMOO/IESII0, HETOHOIIIEHHBII peOeHOK,
AITOPHUTM BEJICHHSI

Introduction

Globally, neonatal hypothermia affects up to 40-80% of newborns in low- and
middle-income countries and remains a critical determinant of survival. Preterm
infants are particularly vulnerable because of immature skin barrier, reduced
subcutaneous fat, large body surface area, and poor vasomotor control.
Hypothermia 1s associated with hypoglycemia, metabolic acidosis, respiratory
distress syndrome (RDS), sepsis, intraventricular hemorrhage, and increased
neonatal mortality. Therefore, strengthening thermal care practices is essential
for improving neonatal outcomes.

Adaptive Mechanisms in Newborns with Hypothermic Syndrome
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Newborns maintain body temperature primarily through non-shivering
thermogenesis mediated by brown adipose tissue. Cold stress activates
sympathetic pathways, increasing oxygen consumption and glucose utilization.
In preterm infants, insufficient brown fat and immature enzymatic systems lead
to rapid depletion of energy stores. Prolonged hypothermia disrupts
cardiovascular stability, reduces cardiac output, and compromises pulmonary
function. Consequently, adaptive capacity becomes overwhelmed, predisposing
the infant to multi-organ dysfunction.
Nursing and Medical Care Strategies
Comprehensive thermal care should begin immediately after birth and continue
throughout hospitalization. Key strategies include:

o Drying and wrapping immediately after delivery

o Maintaining delivery room temperature at 26—-28°C

« Skin-to-skin contact (kangaroo mother care)

« Use of incubators or radiant warmers

« Application of thermoblankets

o Warmed intravenous fluids and humidified oxygen

« Continuous axillary temperature monitoring
Education of healthcare providers and caregivers is essential to ensure
consistent implementation of these measures.
Clinical Management Algorithm

1. Measure axillary temperature at admission
Classify hypothermia (mild, moderate, severe)
Initiate warming using thermoblanket or incubator
Monitor temperature every 30—60 minutes

Assess for associated conditions (RDS, sepsis, asphyxia)

A O

Provide targeted treatment
7. Reassess and modify warming strategy

Effectiveness of Thermoblankets
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Thermoblankets minimize heat loss through evaporation, convection,
conduction, and radiation. Clinical studies demonstrate that their use reduces the
incidence of persistent hypothermia and shortens rewarming time, particularly
in preterm infants. Compared with conventional methods alone, thermoblankets
provide an additional protective barrier and improve thermal stability during
transport and routine care.

Table 1. Classification and Clinical Impact of Neonatal Hypothermia

Severity |Temperature (°C) |Physiological Effects Clinical Outcomes
Mild 36.0-36.4 1 metabolism Hypoglycemia
Moderate [32.0-35.9 1 O2 consumption RDS, acidosis
Severe [<32.0 Cardiovascular instability [High mortality

Mild hypothermia: A slight drop in temperature, increases metabolism, and
may cause low blood sugar.

Moderate hypothermia: More serious, increases oxygen consumption, and can
lead to respiratory distress syndrome (RDS) and metabolic acidosis.

Severe hypothermia: Life-threatening; cardiovascular stability is impaired,
with a high risk of mortality.

Table 2. Comparison of Thermal Protection Methods

Method Mechanism Advantages Limitations
Kangaroo care [Direct heat transfer Low-cost Requires mother
Incubator Controlled environment [Precise Expensive
Radiant warmer |External heat Easy access Dehydration risk
Thermoblanket |Heat conservation Portable, effective Needs monitoring

Kangaroo care: Skin-to-skin contact; very low-cost, but depends on the
Provides a controlled and precise environment, but expensive.
Radiant presence of the mother.

Incubator: warmer: Convenient for care, but increases the risk of dehydration.

"IkoHoMHuKA B counyM' Ne2(141) 2026 www.iupr.ru



Thermoblanket: Portable and effectively conserves heat; requires careful
monitoring.
Conclusion
Neonatal hypothermia remains a major clinical challenge. Understanding
adaptive mechanisms and implementing structured care algorithms, including
routine use of thermoblankets, can significantly improve neonatal survival,
particularly in preterm infants.
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