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ABSTRACT

Background: Therapeutic hypothermia has reduced mortality and morbidity in asphyxiated newborns. The study aims to induce
hypothermia by cold intravenous 10% dextrose and its effect on hospital stay and mortality in asphyxiated newborns..

Methods: Filthy one neonate with asphyxia was randomly assigned to either cold intravenous dextrose 10% for 72 hours started
within 6 hours of birth with rectal temperature maintained33-34C (no 25 cases) or conventional care (no 26 controls). The primary
outcome was hospital stay and death. The optimal rate of rewarming did not exceed the rate of 0.5°C/h. All of them had birth weight =
2500 grams and gestational age = 36 weeks. Those with congenital anomalies, sepsis, DIC, and shock were excluded.

Results: The two groups were the same regarding demographic and obstetric complications. Hospital stays and mortality rates were
significantly lower in the case group p-values 0.05 and 0.01, respectively.

Conclusion: Therapeutic hypothermia by cold intravenous dextrose is possible and can reduce hospital stays and mortality with low
incomes for asphyxiated newborns.
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Introduction

Perinatal hypoxic-ischemic encephalopathy
(HIE) is associated with high neonatal mortality
and a high risk of lifelong disability. It occurs in
2/1000 live births. Therapeutic hypothermia (TH)
is now well-established as a standard treatment
for newborns with moderate to severe hypoxic-
ischemic encephalopathy (1). Recently, it was
approved that 72 hours of hypothermia started in
the first 6 hours of age reduces mortality and
morbidity in asphyxiated newborns.

Moderate cerebral hypothermia initiated in the
latent phase, between 1 and as late as 6 hours
after reperfusion, and continued for sufficient
duration in relationship to the severity of the
cerebral injury has been associated with potent,
long-lasting neuroprotection in both adult and
prenatal species. A review of animal studies

revealed that brain cooling to approximately 32-
34 C within 5.5 hours after hypoxic-ischemic
injury and continuing for 12-72 hours reduce
secondary energy failure and cell death and was
associated with neuropathological and functional
improvement (2). Laptook et al. showed HIE
infants with hypothermia started at 6-24 hours
after birth resulted in a 76% probability of any
reduction in death or disability and a 64%
probability of at least 2% less death or disability
at 18-22 months targeted esophageal temperature
at in33.5 ¢ for 96 hours(3). Shankaran et al, by
induction whole-body cooling in neonatal
hypoxic-ischemic encephalopathy, found a lower
death rate and decreased severe disability among
survivors (4). Utilization of cooling devices for the
whole body and selective head cooling needs
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excess cost and, therefore, may be unavailable in
low-income regions, but using cold intravenous
fluid is simple, low-income, and available
everywhere. We hypothesized that intravenous
cold fluid would be relatively safe and effective to
induce hypothermia in this newborn. We used
intravenous cold 10%dextrose to induce
hypothermia in asphyxiated newborns.

Methods

This study was conducted for one year in the
NICU of Emam Reza Hospital of Mashhad
University of Medical Science in 2017.

In a clinical trial, 51 asphyxiated newborns
with birth weight = 2500 grams and gestational
age = 36 weeks were included. Babies with
congenital abnormalities «congenital heart
disease, shock, sepsis, and core temperatures
more than 37°C during the study were excluded.
After the parent's permission, they were
randomized by purposive sampling and
consecutively to either cold intravenous dextrose
10% for 72 hours started within 6 hours of birth
with rectal temperature maintained at 33-34C (no
25 cases) or conventional care (no 26 controls).
The primary outcome was death and hospital
stay. Gradually rewarming was not exceeding the
rate of 0.5°C /h.

Cold 10 %dextrose water was put in the
8 Crefrigerator before use. Core temperature was
checked every 2 hours to catch up 33-34°C by
rectal prob YSI 700 compatible rectal temperature
sensors, cable length 3 cm, and monitored
continuously. Intravenous infusion was done
using an umbilical venous catheter. Case groups
were treated at ambient environmental
temperature by turning off the radiant warmer
and then applying refrigerated 10 % dextrose to
maintain  rectal temperature at 33-34°C.
Intravenous fluid started 60 ml per kilogram daily,
adding 10 ml per kilogram daily till 80 in day 3.
Vital signs, including blood pressure, heart rate,

Table 1. Demographic characteristic of two groups
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respiratory rate, and 02 saturation, were
monitored continuously. Demographic criteria,
metabolic outcomes, hospital stay, obstetric
complications, and mortality rate were recorded.
Asphyxia was diagnosed by one of these items:
Ten mins Apgar score < 5; need for ventilator
support after resuscitation; cord PH <7.20; base
deficits 216 mmol/L .

Statistical Analysis

Continuous variables were expressed as mean
*+ SD and categorical variables were reported as
percentages. The Kolmogorov-Smirnov test was
used to assess the normality of continuous
variables. The independent sample t-test and
Mann—Whitney U test were used to compare two
groups in normal and non-normal continuous
variables, respectively. The chi-square or Fisher's
Exact test was used to compare categorical
variables between groups. A p-value less than 0.05
was considered to be statistically significant.

Ethical Approval

The study was approved by the ethical
committee of Mashhad University of Medical
Sciences, with reference number IR.MUMS.
MEDICAL.REC.1397.537. Signed informed parental
consent was obtained. This study was a registered
clinical trial gov (NO: IRCT20190204042609N1).

Results

Fifty-one newborns were included. The two
groups were the same in birth weight, gestational
age, sex, delivery mode, and obstetric
complications (Table 1). Also, there were no
significant differences between the two groups in
hypoglycemia, hypoglycemia, and Thrombo-
cytopenia. We found no mortality in case groups
but 3.8% in the control group. There were
significant differences between the two groups in
hospital stay and mortality rates, P <0.05 and P<
0.01, respectively (Table 2).

Case=25n Control=26 n p-value
f,f;g;i’?ght (gram) 33524825 3462+433 54
&Zﬁi";ﬁl age (week) 39.12+1.35 38.65+1.09 18
I(\;/lzr;;l/e;:ﬁale 15/11 68
Delivery mode 16 (60%) 56

CS (N0)%

10

Iranian Journal of Neonatology 2025; 16(2)



Therapeutic Hypothermia and Short Outcome Mohamadzadeh A et al
Table 2. Perinatal complications
Group Case=25n Control=26 n p-value
Umbilical cord PH 6.9+0.12 6.9+0.08 0.99
Mean * SD
Umbilical Cord Base deficit 16.84+1.76 16.6241.92 0.66
Mean + SD
obstetric complication 9 16 12
Yes (n)
Mechonial Amniotic Fluid 16 11 1
Yes (n)
Table 3. Primary outcomes:
Case Control P-Value
Intubation Period Hour
Mean + SD 24+11 43+28 0.003
Time of first feeding toleration
(Day) Mean + SD 2.5+0.5 3.1+0.8 0.005
Time of full breastfeeding by mother (Day) 541 642 0016
Mean = SD
Hospital Stay (Day) Mean + SD 8.1 13+11 0.05
Mortality Rate 1(3.8%) .01

Discussion

Recently, large clinical trials demonstrated the
benefits of therapeutic hypothermia in
intrapartum asphyxia. The National Institute of
Child Health and Human Development (NICHD)
held a workshop on hypothermia as a potential
treatment modality for perinatal HIE in May 2005.
There is only a supportive measure to treat
perinatal HIE, a condition with high mortality and
morbidity (5). Although hypothermia was used for
asphyxia neonatorum in in 1995, many studies
were carried out on the safety and efficacy of
hypothermia in HIE.

We found that cold intravenous fluid
represents a tool to promptly induce hypothermia
in neonates in a way that is simple,low-income,
available, and safe, on the other hand. In our
study, the mortality and hospital stays were
reduced. Bonifacio et al. found that hypothermia
may reduce brain metabolism and preserve its
microstructure by minimizing cytotoxic edema
and cell death (6). A Meta-analysis and systematic
studies showed that low-technology therapeutic
hypothermia, the same as our finding, reduces
mortality and neurological morbidity in survivors
at discharge (7).

The initial insult in HIE produces immediate
cell loss of varying degrees and, more

significantly, leads to delayed impairment in
energy metabolism and apoptotic cell death.
This pathophysiological. The mechanism
provides the basis of hypothermia therapy (8).
Jacobe et al. determined the effectiveness and
safety of moderate whole _body hypothermia by
applying refrigerated gel packs to maintain the
rectal temperature at 33_34 in newborns with
HIE born in hospitals with or without newborn
intensive care facilities or complicated
hypothermia equipment. Our results also found
this simple method is effective and safe in
nontertiary neonatal settings while awaiting
retrieval and transport to the regional NICU.
They found it safe and effective in a
nontertiary neonatal setting while awaiting
retrieval and transport to a regional NICU (9).
In a study in Japan, Takenouchi et al.
recommend that TH should be conducted in
NICUs capable of multidisciplinary care and
under the standard protocol (10). Gluckman et
al. induced head cooling in 234 term infants. In
this multicenter randomized controlled trial, the
researchers found that induced head cooling is
not protective in a mixed population of babies
with neonatal encephalopathy, but it could
safely improve survival without severe
neurodevelo-pmental disability in babies with
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less severe EEG changes (11). Ericha et al. used
cold saline in children with acute brain injury to
treat fever as an effective method to reduce
temperature. They found it is effective in
reducing fever in these children (12). A
systematic review (in 2008) of the English
language literature on the association between
intrapartum hypoxia-ischemia and neonatal
encephalopathy revealed the incidence of HIE
2/5 of 1000 live births with 14.5 %cerebral
palsy (13). Due to the high frequency of
asphyxia in newborns and the high mortality
and morbidity caused by it, various diagnostic
and therapeutic methods, such as the use of
melatonin, cell therapy, cardiac treponin assay,
etc., have been proposed to control this disease
(14-18).

Conclusion

This simple method of hypothermia could be
used to decrease mortality and hospital stay. It is
safe and available without price for patients.
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