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Background: To study the nursing method of mild hypothermia therapy for moderate or severe hypoxic-ischemic
encephalopathy (HIE) in neonates.

Methods: According to the inclusion and exclusion criteria, 48 patients were selected from Nanfang Hospital
from December 2015 to October 2016 and randomly divided into the control group (n=24) and observation group
(n=24). The control group received routine treatment and nursing, while the observation group received the same
treatment as the control group combined with mild hypothermia treatment and nursing. The clinical effects were
compared.

Results: The total effective rate in the observation group was increased and mortality was decreased, and the
differences were statistically significant (P=0.029 and 0.033, respectively). The 28 d neonatal behavioral neurologi-
cal assessment and nursing satisfaction scores in the observation group were higher than those in the control
group, and the differences were statistically significant (P=0.017 and 0.008, respectively).

Conclusion: Mild hypothermia therapy for moderate or severe HIE in neonates is safe and effective, and the

correct nursing method is important for guaranteeing proper clinical treatment.
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Introduction

Hypoxic-ischemic encephalopathy (HIE) in neo-
nates is primarily caused by perinatal asphyxia,
and has an incidence of about 0.5-3.0% (1). It is
related to abnormal cerebral blood flow, disorder
of energy and substance metabolism, inflamma-
tion, oxidative stress, apoptosis, and necrosis of
brain tissue (2). It often occurs 6-12 h after
childbirth, and symptomatic treatment is com-
monly used clinically (3).

Basic research has confirmed that (4) every 1°C
drop in body temperature equates to a decrease
of oxygen consumption by 5%. Mild hypother-
mia therapy is more effective for protecting
nerves and promoting neural rehabilitation (5). It
is safe and effective (6).
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In this study, mild hypothermia therapy was con-
ducted in neonates with moderate or severe HIE,
and improved nursing management was applied,
thereby achieving good clinical effects.

Methods

Patients

A total of 48 neonates diagnosed with neonatal
asphyxia in Nanfang Hospital, Guangzhou,
Guangdong, China from December 2015 to Oc-
tober 2016 were consecutively selected. New-
borns were considered for active whole-body
therapeutic hypothermia (TH) if they met a com-
bination of diagnostic criteria including clinical,
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laboratory and amplitude-integrated electroen-
cephalogram (aEEG) findings, as established by
the first two large published trials of therapeutic
hypothermia for neonatal HIE.

The criteria for treatment within 6 hours after
birth included 1) gestational age =236 weeks and
birth weight = 2000g; 2) evidence of fetal distress
including history of acute perinatal event; 3) evi-
dence of neonatal distress as shown by at least

one of the following: Apgar score = 5 at 10

minutes, pH = 7.0 within 1 hour of birth or base
deficit < 16 mEq/L, or need for ventilation for
at least 10 min after birth; and eligible infants
were then assessed for evidence of moderate or
severe encephalopathy by a certified examiner
including lethargy, stupor, or coma, with one or
more of hypotonia, abnormal reflexes (Oculomo-
tor or pupillary abnormalities), an absent or weak
suck, or clinical evidence of seizures.

The exclusion criteria included evidence of meta-
bolic disease, congenital infection, major mal-
formations, alcohol or drug embryopathies, hy-
drops, chromosome abnormalities, and MRI/CT
evidence of long-standing brain damage or de-
velopmental abnormality. Patients were randomly
divided into the control group (n=24) and treat-
ment group (n=24). In the control group, there
were 15 males and nine females, with gestational
age of 3639 weeks (average: 37.8 = 2.2 wecks)
and weight of 2.5-3.3 kg (average: 2.8 * 0.5 kg).
There were 17 cases of moderate HIE and seven
cases of severe HIE. In the treatment group,
there were 14 males and 10 females, with gesta-
tional age of 36-39.5 weeks (average: 38.2 £ 2.6
weeks) and weight of 2.5-3.2 kg (average 2.6 £
0.7 kg). There were 16 cases of moderate HIE
and eight cases of severe HIE. The baseline pa-
rameters of the two groups were comparable.
This study was approved by the Ethics Committee
of Nanfang Hospital. Signed written informed con-
sents were obtained from the patients’ guardians.

Research methods

The control group received routine treatment and
nursing, mainly including oxygen uptake, seda-
tion, neural nutrition, neural rehabilitation, not-
mal blood perfusion, and management of blood
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pressure, blood glucose and electrolytes. The
nursing procedures included monitoring of vital
signs, checking for nervous system reactions, un-
derstanding changes of disease in a timely man-
ner; paying attention to maintaining warm tem-
perature, milk intake, urine and excrement, and
jaundice; keeping the respiratory tract unob-
structed, and improving rehabilitation training,
such as for auditory, tactual, and visual stimula-
tion.

The treatment group received the same treatment
as the control group, combined with mild hypo-
thermia treatment and nursing. The main treat-
ment and nursing procedures were as follows: the
instrument for treatment was a BLANKETROL
IIT water-blanket medical temperature controller
(CSZ, USA). For treatment, a far infrared rays
radial type rescue table was used; the temperature
switch for radiation stage or the incubator was
turned off, and the patient was placed under
normal temperature. The room temperature was
controlled at about 23 °C. Before treatment, at
least two venous channels were established in
patients if there was need for rescue when the
state of disease changed. If the body temperature
of neonates reached the acceptable range for mild
hypothermia therapy, maintenance treatment was
conducted directly. If not, maintenance treatment
was induced, ensuring that the target temperature
(33.5-34°C) for mild hypothermia therapy was
reached within 1-2 h. Next, maintenance treat-
ment was performed for neonates who reached
the target temperature for mild hypothermia
therapy. First, the temperature of the skin, naso-
pharynx, and esophagus was continuously moni-
tored and recorded every 15 min until 1 h after
reaching the target temperature; the temperature
was then recorded every 2 h, and recorded every
1 h during the temperature recovery period. If
the body temperature of neonates was 1 °C be-
low or above the target temperature, and the ne-
onates were agitated and trembling, the physician
was notified immediately. The skin of neonates
was checked once every 4 h, and their position
was changed once every 2 h.

For blood gas analysis during treatment, the tem-
perature at the time was noted, and correspond-
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ing symptomatic and supportive treatment were
provided according to the actual clinical needs of
the neonates. The conventional treatment time
was 72 h. During treatment, physicians should try
to avoid unnecessary stimulation to neonates,
cleaned the respiratory secretions as required, and
turned neonates over on time. Ideally, the res-
piratory rate of patients was slower and with
smooth rhythms, but with different frequency.
Nodding-like breathing and decreased breathing
extent suggested over-inhibition of the respirato-
ry center, and the temperature was timely adjust-
ed. When the disease was stable, patients had a
red complexion with warm limbs and steady,
strong pulse. With the drop in blood pressure,
pale face, and acromegaly, the temperature was
raised to correct the electrolyte and acid-base bal-
ance. Micropump 24 h nutritional supplementa-
tion could be combined to prevent necrotizing
enterocolitis in neonates. It was also needed to
prevent cold injury syndrome and edema. The
skin was massaged regularly. The temperature
recovery process was slow using the natural or
artificial temperature recovery method. The tem-
perature was raised by 0.5 °C every 2 h, and the
rectal temperature was recorded every 1 h until
the temperature rose to 36.5 °C.

Observation indexes

The total effective rate, mortality, and incidence
of complications between the two groups were
compared. In addition, the 28 d neonatal behav-
ioral neurological assessment (NBNA) and nurs-
ing satisfaction scores were compared. If the la-
boratory examination results returned to normal

reference ranges, the disease was cured; if the
clinical symptoms were improved significantly
and were stable, and the laboratory examination
results were improved by 250%, the curative ef-
fect was significant; if the clinical symptoms were
improved, and the laboratory examination results
were improved by 30%—50%, the treatment was
effective; otherwise, the treatment was ineffec-
tive. In terms of NBNA score, normal was 37—40
points, suspicious was 35-36 points, and abnor-
mal was below 35 points. Nursing satisfaction
was evaluated using a reliability and validity ques-
tionnaire scale designed by our department, in-
cluding four aspects: nursing skills, work attitude,
problem solving condition, and treatment effect,
with 25 points each. Higher score indicated high-
er satisfaction.

Statistical analysis

SPSS20.0 software (Chicago, IL, USA) was used
for data analysis. Numerical data are presented as
mean T standard deviation, and the independent
sample ~test was used for intergroup compari-
sons; categorical data are presented as case or
percentage (%), and a y2-test was used for inter-
group comparisons; P<0.05 was taken as statisti-
cally significant.

Results

In the treatment group, the total effective rate
was increased and mortality was decreased, and
the differences were statistically significant

(P=0.029 and 0.033, respectively) (Table 1).

Table 1: Comparisons of total effective rate and mortality (cases (%0))

Group Case Cured  Significant Effective  Ineffective Total Mortality
effective rate

Control 24 2 6 11 13 (54.2) 8 (33.3)

group

Treatment 24 7 8 4 20 (83.3) 2 (8.3)

group

12 4.752 4.547

P 0.029 0.033
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In the control group, there was one case of se-
vere cerebral injury, two cases of infection, and
one case of multiple organ dysfunction. The total
incidence of complications was 16.7%. In the
treatment group, there was one case of cold inju-
ry syndrome, one case of respiratory depression,
and one case of infection. The total incidence of
complications was 12.5%. There was no differ-

ence in the incidence of complications between
the two groups (32=0.000, P=1.000).

The 28 d NBNA and nursing satisfaction scores
of the treatment group were higher than those of
the control group, and the differences were statis-
tically significant (P=0.017 and 0.008, respective-
ly) (Table 2).

Table 2: Comparisons of NBNA and nursing satisfaction scores

Group Case NBNA Abnormal nerve func-  Nursing satisfac-
tion (cases (%)) tion score
Control group 24 35.8%2.5 9 (37.5) 68.9114.5
Treatment group 24 37.242.3 3 (12.5) 85.6112.3
/2 5.214 4.000 5.629
p 0.017 0.046 0.008
Discussion Detailed and scientific mild hypothermia nursing

At present, the operational experience of mild
hypothermia therapy for moderate or severe HIE
is different in each center. The nursing manage-
ment of temperature reduction and recovery is
not unified, and treatment effects differ. Howev-
er, appropriate mild hypothermia therapy is effec-
tive for reducing brain damage and promoting
the recovery of neurological function (7). Mild
hypothermia therapy is characterized by simple
operation and safe application for term infants,
although it is dangerous for infants aged less than
36 weeks (8). The rectal temperature (33.5-34
°C) is often taken as the temperature control
standard; the breathing, heart rate, blood pres-
sure, and blood gas indexes of pediatric patients
are closely monitored to prevent hypothermia,
scleredema, infection, and other complications
(9). When the rectal temperature drops to the
minimum acceptable value (33°C), the switch for
the incubator or FIR radiating type bed is turned
on to maintain the temperature and avoid exces-
sive vascular contraction (10). The temperature
recovery process is also important, and should
not be too fast, so as to avoid coagulation disor-
ders, rebound hyperkalemia, hypovolemic shock,
and other complications (11).
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is an important factor to guarantee the treatment
effect and improve the prognosis. Nursing pro-
cedures are applied throughout the course of
mild hypothermia therapy, from the instructions
given before the operation until the full prepara-
tion, temperature regulation, and monitoring of
vital signs. Symptomatic treatment is provided
for breathing, digestion, and for the neural, uri-
nary, and circulatory systems (12). Nursing per-
sonnel must understand the principles and mat-
ters requiring attention during mild hypothermia
therapy. They must be familiar with the structure
and method of application of the temperature
control therapeutic apparatus, master various first
aid methods, have an increased sense of respon-
sibility in their work, and identify changes in dis-
ease in time, and report them to the physician, so
that symptomatic treatment can be provided (13).
Proper care is important for improving the reha-
bilitation of neurological function, promoting
healthy development, and increasing immunity
(14).

The present study showed that in the treatment
group, the total effective rate was increased, mor-
tality was decreased, and there was no difference
in the comparison of the incidence of complica-
tions. The 28 d NBNA and nursing satisfaction
scores in the treatment group were higher than
those in the control group. If moderate or severe
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HIE in neonates is not treated correctly and in a
timely manner, it will often cause permanent
brain damage, hypophrenia, cerebral palsy, epi-
lepsy and other sequelae. Furthermore, it can in-
crease the incidence of infection and multiple
organ dysfunction, and seriously reduce the pa-
tient's quality of life (15). Mild hypothermia re-
duces oxidative stress, inflaimmation, apoptosis,
and necrosis. In addition, it promotes recovery of
neural function, inhibits the accumulation of lac-
tic acid and various toxins, and reduces brain in-
jury, primarily by decreasing the demand of brain
cells for oxygen (10).

This study had a small sample-size. The total ef-
fective rate of treatment was 83.3%, and the mor-
tality rate was 8.3%. The symptoms mainly includ-
ed cold injury syndrome, respiratory depression,
and infection. Therefore, the reasonable control of
temperature was key for clinical treatment (17).
Under the premise of standards for unified tem-
perature control, the severity of the patient's ill-
ness, laboratory indexes, and individual differ-
ences, it is necessary to reasonably adjust the range
of temperature, and closely monitor the change in
each system to maximize the success rate of
treatment (18). The short-term and long-term ef-
fects of mild hypothermia treatment also require
further validation. The 28 d NBNA is a sensitive
index reflecting the short-term treatment effect,
and the score reflects the patient's long-term de-
velopment of intelligence (19). Nursing satisfac-
tion is important for the evaluation of nursing
work. Patients with moderate or severe HIE are
often treated in the ICU, and the visiting hours of
their parents are limited. Therefore the worry, anx-
iety, and other negative emotions of parents are
also important factors influencing the treatment
effect. Creating a favorable environment in the
ward, guaranteeing the emergency handling capaci-
ty, and maintaining good communication with
parents, are important parameters in the assess-
ment of nursing satisfaction (20).

Conclusion

Mild hypothermia therapy for moderate or severe
HIE in neonates is safe and effective, and correct
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nursing method helps guarantee effective clinical
treatment.

Ethical considerations

Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission,
redundancy, etc.) have been completely observed
by the authors.

Acknowledgements
We received no funding support in this study.
Conflict of Interests

The authors declare that there is no conflict of
interests.

References

1. Ahearne CE, Denihan NM, Walsh BH et al
(2016). Eatly Cord Metabolite Index and
Outcome in Perinatal Asphyxia and Hypoxic-
Ischaemic Encephalopathy. Neonatology, 110:
296-302.

2. Chalia M, Lee CW, Dempsey LA et al (2016).
Hemodynamic response to butst-suppressed
and discontinuous  electroencephalography
activity in infants with hypoxic ischemic en-
cephalopathy. Nezrophotonics, 3: 031408.

3. Rasmussen LA, Bell E, Racine E (2016). A Qual-
itative Study of Physician Perspectives on
Prognostication in  Neonatal Hypoxic Is-
chemic Encephalopathy. | Child Neurv,
31(11):1312-9.

4. Tafuente H, Pazos MR, Alvarez A, Mohammed
N, Santos M, Arizti M, Alvarez FJ, Martinez-
Orgado JA (2016). Effects of Cannabidiol
and Hypothermiaon ~ Short-Term  Brain
Damage in New-Born Piglets after Acute
Hypoxia-Ischemia. Front Neurose, 10: 323.

5. Reinboth BS, Késter C, Abberger H, Prager S,
Bendix I, Felderhoff-Miser U, Herz J (2016).
Endogenous hypothermic response to hy-
poxia reduces brain injury: Implications for
modelinghypoxic-ischemic encephalopa-

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/27486995
https://www.ncbi.nlm.nih.gov/pubmed/27486995
https://www.ncbi.nlm.nih.gov/pubmed/27486995
https://www.ncbi.nlm.nih.gov/pubmed/27446969
https://www.ncbi.nlm.nih.gov/pubmed/27446969
https://www.ncbi.nlm.nih.gov/pubmed/27446969
https://www.ncbi.nlm.nih.gov/pubmed/27446969
https://www.ncbi.nlm.nih.gov/pubmed/27377309
https://www.ncbi.nlm.nih.gov/pubmed/27377309
https://www.ncbi.nlm.nih.gov/pubmed/27377309
https://www.ncbi.nlm.nih.gov/pubmed/27377309
https://www.ncbi.nlm.nih.gov/pubmed/27462203
https://www.ncbi.nlm.nih.gov/pubmed/27462203
https://www.ncbi.nlm.nih.gov/pubmed/27462203
https://www.ncbi.nlm.nih.gov/pubmed/27462203
https://www.ncbi.nlm.nih.gov/pubmed/27349408
https://www.ncbi.nlm.nih.gov/pubmed/27349408
https://www.ncbi.nlm.nih.gov/pubmed/27349408

10.

11.

12.

Awvailable at:

Liao et al.: Mild Hypothermia Therapy for Moderate or Severe ...

thy and therapeutic hypothermia in neonatal
mice. Exp Neurol, 283: 264-275.

Shankaran S, Natarajan G, Chalak L, Pappas A,
McDonald SA, Laptook AR (2016). Hypo-
thermia for neonatal hypoxic-ischemic  en-
cephalopathy: NICHD Neonatal Research
Network contribution to the field. Sewzin Peri-
natol, 40(6):385-390.

Sitva AB, Laszczyk ], Wrobel LC, Ribeiro FL,
Nowak AJ (2016). A thermoregulation model
for hypothermic treatment of neonates. Med
Eng Phys, 38(9):988-98.

Thorsen P, Jansen-van der Weide MC,
Groenendaal F et al (2016). The Thompson
Encephalopathy Score and Short-Term Out-
comes in Asphyxiated Newborns Treated
With Therapeutic Hypothermia. Pediatr Neu-
104, 60: 49-53.

Fredly S, Nygaard CS, Skranes JH, Stiris T,
Fugelseth D (2016). Cooling Effect on Skin
Microcirculation in Asphyxiated Newborn In-
fants with Increased C-Reactive Protein. Neo-
natology, 110: 270-276.

Saito J, Shibasaki J, Shimokaze T, Kishigami M,
Ohyama M, Hoshino R, Toyoshima K, Itani
Y (2016). Temporal relationship between se-
rum levels of interleukin-6 and c-reactive pro-
tein in therapeutic hypothermia for neonatal
hypoxic-ischemic encephalopathy. A | Peri-
narol, 33(14):1401-1400.

Nespeca M, Giorgetti C, Nobile S, Ferrini I, Si-
monato M, Verlato G, Cogo P, Carnielli VP
(2016). Does Whole-Body Hypothermia in
Neonates with Hypoxic-Ischemic Encepha-
lopathy ~ Affect Surfactant Disaturated-
Phosphatidylcholine Kinetics? PLsS One, 11:
e0153328.

Zhang Y, Zhang JL, 1i 'Y (2016). Computed to-
mography diagnosis of neonatal hypoxic is-
chemic encephalopathy combined with intra-
cranial hemorthage and clini-

http://ijph.tums.ac.ir

13.

14.

16.

17.

18.

19.

20.

cal nursing treatment. | Bio/ Regul  Homeost
Agents, 30: 511-515.

Wietstock SO, Bonifacio SI., McCulloch CE,
Kuzniewicz MW, Glass HC (2015). Neonatal
Neurocritical Care Service Is Associated With
Decteased Administration of Seizure Medica-
tion. | Child Neurol, 30: 1135-1141.

Wang MM, Wang MH (2013). Neonatal asphyx-
1a: a care experience using hypothermic thera-
py. Hu 17 Za Zhi, 60: 103-109.

. Guidotti I, Lugli L, Guerra MP, Ori L, Gallo C,

Cavalleri F, Ranzi A, Frassoldati R, Berardi A,
Ferrari F (2016). Hypothermia reduces sei-
zure burden and improves neurological out-
come in severe hypoxic-ischemic encephalo-
pathy: an observational study. Der Med Child
Neurol, 58(12):1235-1241.

Wu YW, Mathur AM, Chang T et al (2016).
High-Dose Erythropoietin
and Hypothermia for Hypoxic-Ischemic En-
cephalopathy: A Phase II Trial. Pediatrics,
137(6). pii: €20160191.

Elbahtiti A, Aly NY, Abo-Lila R, Al-Sawan R
(2016). Therapeutic hypothermia for infants
with hypoxic ischemic encephalopathy: A five
years' single center expetience in Kuwait. |
Neonatal Perinatal Med, 9(2): 179-185.

Merrill L (2012). Therapeutic hypothermia to
treat hypoxic  ischemic  encephalopathy in
newborns: implications for nurses. Nurs Wom-
ens Health, 16: 126-134.

Chirinian N, Mann N (2011). Therapeutic hypo-
thermia for management of neonatal asphyx-
ia: What nurses need to know. Crit Care Nurse,
31(3): el-12.

Higgins RD, Raju TN, Perlman | et al. (2006).
Hypothermia and perinatal asphyxia: Execu-
tive summary of the National Institute of
Child Health and Human Development
workshop. | Pedjatr, 148: 170-175.

69


http://ijph.tums.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/27349408
https://www.ncbi.nlm.nih.gov/pubmed/27349408
https://www.ncbi.nlm.nih.gov/pubmed/27345952
https://www.ncbi.nlm.nih.gov/pubmed/27345952
https://www.ncbi.nlm.nih.gov/pubmed/27345952
https://www.ncbi.nlm.nih.gov/pubmed/27345952
https://www.ncbi.nlm.nih.gov/pubmed/27378702
https://www.ncbi.nlm.nih.gov/pubmed/27378702
https://www.ncbi.nlm.nih.gov/pubmed/27343024
https://www.ncbi.nlm.nih.gov/pubmed/27343024
https://www.ncbi.nlm.nih.gov/pubmed/27343024
https://www.ncbi.nlm.nih.gov/pubmed/27343024
https://www.ncbi.nlm.nih.gov/pubmed/27322828
https://www.ncbi.nlm.nih.gov/pubmed/27322828
https://www.ncbi.nlm.nih.gov/pubmed/27322828
https://www.ncbi.nlm.nih.gov/pubmed/27167641
https://www.ncbi.nlm.nih.gov/pubmed/27167641
https://www.ncbi.nlm.nih.gov/pubmed/27167641
https://www.ncbi.nlm.nih.gov/pubmed/27167641
https://www.ncbi.nlm.nih.gov/pubmed/27070307
https://www.ncbi.nlm.nih.gov/pubmed/27070307
https://www.ncbi.nlm.nih.gov/pubmed/27070307
https://www.ncbi.nlm.nih.gov/pubmed/27070307
https://www.ncbi.nlm.nih.gov/pubmed/27358140
https://www.ncbi.nlm.nih.gov/pubmed/27358140
https://www.ncbi.nlm.nih.gov/pubmed/27358140
https://www.ncbi.nlm.nih.gov/pubmed/27358140
https://www.ncbi.nlm.nih.gov/pubmed/27358140
https://www.ncbi.nlm.nih.gov/pubmed/25380602
https://www.ncbi.nlm.nih.gov/pubmed/25380602
https://www.ncbi.nlm.nih.gov/pubmed/25380602
https://www.ncbi.nlm.nih.gov/pubmed/25380602
https://www.ncbi.nlm.nih.gov/pubmed/24310560
https://www.ncbi.nlm.nih.gov/pubmed/24310560
https://www.ncbi.nlm.nih.gov/pubmed/24310560
https://www.ncbi.nlm.nih.gov/pubmed/27444888
https://www.ncbi.nlm.nih.gov/pubmed/27444888
https://www.ncbi.nlm.nih.gov/pubmed/27444888
https://www.ncbi.nlm.nih.gov/pubmed/27444888
https://www.ncbi.nlm.nih.gov/pubmed/27244862
https://www.ncbi.nlm.nih.gov/pubmed/27244862
https://www.ncbi.nlm.nih.gov/pubmed/27244862
https://www.ncbi.nlm.nih.gov/pubmed/27197929
https://www.ncbi.nlm.nih.gov/pubmed/27197929
https://www.ncbi.nlm.nih.gov/pubmed/27197929
https://www.ncbi.nlm.nih.gov/pubmed/22900770
https://www.ncbi.nlm.nih.gov/pubmed/22900770
https://www.ncbi.nlm.nih.gov/pubmed/22900770

