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Effectiveness and Outcome of Implementation Therapeutic

Hypothermia Asphyxiated Neonates at Governmental Hospital in
West Bank
By
Elham Fayyad
Supervisor
Dr. Eman Al-Shawish

Abstract
Background: Birth asphyxiais the medical condition resulting from
deficient supply of oxygen to the infant for extended period of time during
the birth process, as a result for many etiology infant usually become

cyanosis, bradycardia, Apgar score is low in the first 5 min.

Extreme degrees of asphyxiaare associated with high morbidity and
mortality rates worldwide. There is an urgent need to improve outcomes in
affected infants .Therapeutic hypothermia (TH) as whole body or selective
head cooling has become a standard therapy for moderate-severe HIE in
many developed countries to reduce neurological damage within the first 6
hrs of life, by systemic cooling to 34.5 £ 0.5°C for head cooling, for

surface cooling (33.5 £ 0.5°C) and continuing for 72 hrs.

Aims of the Study: To assess the effectiveness and outcome of
implementation therapeutic hypothermia and the relationship between
therapeutic hypothermia and  mortality rate, seizure and to assess
relationship between therapeutic hypothermia and staying day in MV &
relationship between therapeutic hypothermia and neurodevelopment

defect, primitive reflexes.


https://en.wikipedia.org/wiki/Cyanosis
https://en.wikipedia.org/wiki/Apgar_score

Xi
Method: The study adopted the Quazi experimental design. The study

included prospective study.

Experimental group baby who received therapeutic hypothermia and
historical study as control group who not received therapeutic hypothermia
Survey will be carried out at Neonatal Intensive Care Unit in
Governmental Hospital in Jenin. The period is one year from February

2020 to September 2020.

Results: There are no significant differences at 0.05 level between
Experimental group and Control group in Age of mothers, and gestational
age significant differences at 0.05 level between the Control group and the
Experimental group in Continued need for PPV or Intubation at 10 mints
(the P-value is less than 0.05), the percentage of infants needed PPV in the
experimental group was 10(30.3%) which is significantly higher than that
in the control group 0(0%), while the percentage of infants needed
intubation in the experimental group was 23(69.7%) which is significantly
lower than that in the control group 27(100%). First day IN control group
mild HIE 2(7.4%) moderate 13(48.1%),sever 12(44.5%) , in experimental
group 0(0%),30(90.9%),3(9.1%) respectively but in third day of treatment
in control group mild, moderate, sever 0(0.0%),3(27.3%),24(72.7%)in
experimental group 24(72.7%),9(27.3).0(0.0) respectively. The percentage
of mortality for infants HIE in the control group 4(14.8%) was significantly
higher than that in the experimental group 1(3%), while the percentage late

neonatal death 0(0%) in the experimental group was significantly lower
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than that in the control group 7(25.9%) with P value 0.002.Regarding
Seizures at the second and third day, the percentages of Non Seizures are
27(81.8%) and 28(84.8%) which significantly higher than that in the
control group 8(29.6%) and 7(25.9%), while the percentage of Present
Seizures in the experimental group are 6(18.2%) and 5(15.2%) which
significantly lower than that in the control group 17(63%). Regarding MV
after 6 hr from admission, the percentage in the experimental group 17
(53.1%) was significantly higher than that in the control group 7(25.9%). In
the second day, the percentage in the experimental group 7(21.9%) was
significantly higher than that in the control group 3(11.1%). Regarding
Suck at the second day, the percentage of Weak Suck in the experimental
group 25(75.8%) was significantly higher than that in the control group
7(25.9%), while the percentage of Absent Suck in the experimental group
7(21.2%) was significantly lower than that in the control group 18(66.7%)
so feeding process in experimental group started feeding too early than
control group who started at and above day 7 of finished cooling , but
other started at day 3 of finished cooling in 9.1% , 4 day 15.2% ,5 day
45.5%, 6 day 18.2%, 7+ day 12.1%.Also the follow up assessment results
showed in vision test there is no any vision loss on all babies who
underwent cooling therapy compared with one vision loss on control
group, the same matter in hearing test one hearing loss on control group

with no losing in experimental group.
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Conclusions: Hypothermia is most benefit when establish in the first <6
hours in term infant and late prematurity GA >36 weeks who in HIE to
limit damage in the brain. Infants offered hypothermia should meet
inclusion criteria. Eligibility criteria include a pH of <7.0 or a base deficit
of >16 mmol/L in a sample of umbilical cord blood or blood obtained
during the first hour after birth, history of an acute perinatal event, a 10-
minute Apgar score of <5, or assisted ventilation initiated at birth and
continued for at least 10 minutes. In addition, a neurologic examination

demonstrating moderate to severe HIE is essential.

Recommendation: Excluded for the following baby in TH: Baby (<36
weeks), Baby WT <1800, HIE baby admitted after 6hr, Lethal congenital
and chromosomal anomalies. The current hypothermia protocol is starting
treatment within golden hours in the first 6 hrs of life, by systemic
cooling to 34.5 £ 0.5°C for head cooling, for ( surface cooling ) or whole-
body cooling(33.5 £ 0.5°C) and continuing for 72 hrs, also more researches
needed included HIE babies who pass the first six gold hour and do TH in
also first 12 hours by using wide sample size and observed the

developmental defect later on like, school age.

Key word: Hypoxic ischemic encephalopathy, therapeutic hypothermia,

Apgar score, acidosis, cooling therapy.
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Chapter one
Introduction

1.1 Overview

Perinatal asphyxia or birth asphyxia is the medical condition resulting from
deficient supply of oxygen to the infant for extended period of time during
the birth process (Dickson et al,2014).The causes of perinatal asphyxia can
be various as a result for many etiology as hypoventilation during
anesthesia lead to inadequate oxygenation of maternal blood,
cardiacdiseases, respiratory failure, hypotension, umbilical cord around the
neck of infant, premature separation of placenta, so the brain and other
organs do not get enough oxygen and nutrients which lead to physical and
mental harm manifested as developmental delay or intellectual disability,
spasticity (Dickson et al,2014). An infant usually becomes cyanosis,
bradycardia, poor muscle tone, weak reflexes and respiratory effort, Apgar

score is low in the first 5 min.

Extreme degrees of asphyxiaare associated with high morbidity and

mortality rates worldwide.

According to World Health Organization (WHO) estimated that 4 millions
of neonatal deaths yearly (Aslam, ET al.2014), is a major challenge for the
baby, the family, and society. There is an urgent need to improve outcomes

in affected infants.


https://en.wikipedia.org/wiki/Hypoventilation
https://en.wikipedia.org/wiki/Respiratory_failure
https://en.wikipedia.org/wiki/Hypotension
https://en.wikipedia.org/wiki/Placenta
https://en.wikipedia.org/wiki/Developmental_delay
https://en.wikipedia.org/wiki/Spasticity
https://en.wikipedia.org/wiki/Cyanosis
https://en.wikipedia.org/wiki/Apgar_score
https://en.wikipedia.org/wiki/Apgar_score
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The incidence of hypoxic ischemic encephalopathy (HIE) is significantly
higher lead to heavy social and economic costs. In developed countries,
perinatal asphyxia estimated is two newborn per 1000 births, but in
developing countries as a result of limited access to maternal and neonatal

care the rate is up to 10 times of birth asphyxia (Odd et al,2017).

Therapeutic hypothermia (TH) as whole body or selective head cooling has
become a standard therapy for moderate-severe HIE in many developed

countries to reduce neurological damage.

The efficacy of TH in term infants with moderate to severe encephalopathy
recent documented by meta-analyses (Tagin, et al. 2012; Jacobs, et
al.2013), 50% from neonatal intensive Care units (NICU) in United States
were reported to provide therapeutic hypothermia (Harris, et al. 2014). Also
several countries in Europe have already implemented TH (Denis
Azzopardi, et al.2012; Groenendaal et al, 2013). In Jenin NICU (TH)

protocol has been newly implemented.

This study aims to assess the effectiveness and outcome of using (TH)
protocol in this unit (Appendix 1), to identify the problems encountered in

its implementation, and to assess the outcome of these newborns.



1.2 Problem Statement

Birth asphyxia has a significant burden for the patient’s family, and to the

society in general.

HIE is estimated to occur in between 2 newborn per 1,000 live births, and
up to 85 % risk of death and the risk of cerebral palsy and mental

retardation increase among survivors (Kurinczuk, et al.2010).

The advantage of therapeutic hypothermia has significantly reduced rates

of death, disability (Zhou, et al 2010).
1.3 Significance of the Study

This study will support the use of therapeutic hypothermia in treatment
newborns who have HIE and harvest the benefit that return to the baby,

family, hospital and society by reducing the complication of birth asphyxia.

So the study is important for several reasons. Firstly, the lack of Palestinian
studies that supports the implementation of cooling therapy. Secondly, this
research will be the first study that deal with this type of treatment in Jenin
Governmental Hospital. Thirdly, to increase the awareness of health team

in the neonatal intensive care unit to the advantage of this treatment.

Finally, it decreases the cost of HIE treatment because the cooling therapy

will offer benefit when decreases the severity of HIE complication.



1.4 Aims of the Study

e To assess the effectiveness and the outcomes of implementation

therapeutic hypothermia.

e To assess the relationship between therapeutic hypothermia and

mortality rate.
e To assess the relationship between therapeutic hypothermia and seizure.

e To assess the relationship between therapeutic hypothermia and staying

day in MV.

e To assess the relationship between therapeutic hypothermia and

neurodevelopment defect (hearing, vision).

e To assess the relationship between therapeutic hypothermia and

improvement in primitive reflexes (sucking, Moro).
1.5 Research Hypotheses

e The benefits from implementation therapeutic hypothermia in HIES

newborns in Jenin Hospital.

e The relationship between therapeutic hypothermia and reducing

mortality rate.

e The relationship between therapeutic hypothermia and reducing seizure.
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e The relationship between therapeutic hypothermia and reducing staying

day on MV.

e The relationship between therapeutic hypothermia and reduce

neurodevelopment defect (hearing, vision).

e The relationship between therapeutic hypothermia and improvement in

primitive reflexes (sucking, Moro).
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Chapter Two
Background

Therapeutic Hypothermia (TH) or cooling therapy has become a standard
care by improving survival, reducing mortality and improving neurological

recovery in moderate or severe HIE in newborn (Shankaran, et al.2005).

Current hypothermia protocol is starting treatment within golden hours in
the first 6 hrs of life, by systemic cooling maintained the head cooling
34.5 £ 0.5°C and for whole-body cooling or (surface cooling ) 33.5 + 0.5°C
and continuing to 72 hrs (Jacobs ,et al.2013).

Whole cooling demands applying a cooling blanket or mattress around the
baby or circulating cool fluid. Head cooling is circulating cool fluid inside
the cap that is wrapped around the baby head continuously monitored for

baby's core temperature during the procedure (Wachtel, et al. 2011).

The core temperature taken by rectal route is considerd the gold standered
(Blaz Cugmas,et al.2020). The axillary temperature is not recommended

during TH (Landry et al. 2013).

First phase in asphyxia: blood flows reduce and oxygen supply decrease
lead to primary energy failure characterized by decreasing Adenosine
triphosphate (ATP) production lead to impaired on sodium, potassium
pump and systemic acidosis from increased lactate , energy failure leads to

loss of integrity of the cell membrane (Fleiss B et al,2012), calcium entry


https://www.ncbi.nlm.nih.gov/pubmed/?term=Cugmas%20B%5BAuthor%5D&cauthor=true&cauthor_uid=32734121
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into the cell and in severe stage it leads to cell necrosis, this stage occurs

within first six hours on birth life.

So the resuscitation and reperfusion can limit this damage by impairment of
cerebral oxidative metabolism that can at least partially recover, before
irreversible failure of mitochondrial function (Drury, ET al.2014).
Neuroprotective interventions is effective in this phase to inhibit The
activity of harmful cell processes (Drury, et al.2014; Wassink et al.2015).
So TH is most benefit when establish in the first <6 hours in term infant
and late prematurity gestational age (GA) >36 weeks who in HIE in acute
perinatal period and baby who meet treatment criteria A, B, C according to

current evidence (Committee on Fetus and Newborn, et al.2014).

(Criteria A) when Cord pH <7.0 or base deficit >—16, OR (Criteria B) pH
7.01 to 7.15 or base deficit —10 to —15.9 on blood gas within 1 h AND
history of acute perinatal event (ex, uterine rupture) AND Apgar score <5
at first 10 minutes or at least 10 minutes of positive-pressure Ventilation.
(Criteria C) presence of seizures OR at least one sign in three or more of
the six categories, criteria for defining moderate and severe

encephalopathy:
Moderate encephalopathy:
1. Level of consciousness (Lethargy),

2. Decreased activity
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3. Posture (Distal flexion, full extension)

4. Primitive reflexes (Suck, weak), (Moro, incomplete)

5. Tone (Hypotonia)

6. Autonomic system: constricted Pupils, bradycardia, Periodic breathing.
Severe encephalopathy:

1. Level of consciousness (Stupor/coma).

2. No activity.

3. Posture Internally rotated, legs extended with feet in forced plantar

flexion)
4. Primitive reflexes (Suck And Moro are absent)
5. Tone (Flaccid)

6. Autonomic system: Pupils is Skew deviation/dilated/ Nonreactive to
light, Variable HR, Apnea. (Committee on Fetus and Newborn, et

al.2014).

Hypothermia offered for infant who meet criteria A and C or B and C,
therapeutic hypothermia Should be monitor closely for any complications
that need to stop coolind and start rewarming in a case of hypotension
despite inotropic support; coagulopathy despite treatment, persistent

pulmonary hypertension with hypoxemia despite adequate treatment,


https://www.ncbi.nlm.nih.gov/pubmed/?term=Committee%20on%20Fetus%20and%20Newborn%5BCorporate%20Author%5D
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Subcutaneous fat necrosis, with or without hypercalcemia but these
complication is rare <10% of cases and stop cooling uncommonly (Strohm,

ET al.2011).

In Jenin Governmental Hospital TH protocol has been started to be used in
2019. This protocol is a Manual for Palestinian Nurseries, NICUs and
Obstetric Wards for Residents, Pediatricians, Neonatologists and Neonatal
Nurses: Towards Better Survival and Better Neurodevelopment in 2019
Series. Baby >36 week gestational age, meet the criteria A and B and age
< 6hr are Eligible for treatment for cooling therapy (Cloherty, ET al.2011).

Criteria A one or more of:
e Apgar score of <5 at 10min after birth.

e Continued need for resuscitation included intubation or mask

ventilation at 10min after birth.
e PH < 7.0 within 60min of birth.
e Base deficit >—16within 60min of birth.
Criteria B, seizures OR moderate to severe encephalopathy consisting of:
e Alter level of consciousness reduce or absent for stimulation and
e Abnormal tone (hypotonic, flaccid).

e Abnormal Primitive reflexes ( weak or absent suck , Moro response )
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Continues rectal temp monitoring if not available take axillary temp

g15min, target temp 33-34 5 ¢ Excluded criteria form protocol:

Normal initials an EEG tracing.

e |nability to initiate cooling by 6hr of age.

e Presence of sever congenital anomalies.

e Presence of lethal chromosomal anomaly.

e Major intracranial hemorrhage.

After 27hr on therapeutic hypothermia finished, rewarming phase started
and the main goal of rewarming is to prevent the reperfusion injury that
occurs when blood flow restore to injury part if return too quickly can
worsen the damage and (AMC PSO, 2016) recommended that temp should
increase Dby 0.2-0.5 degree Celsius per hour to reach 36.5 needs to 6-12
hour to reach it (Wintermark ET, al .2011).
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Chapter Three
Literature Review

3.1 Overview

This chapter will present the studies, that discuss the effectiveness and
outcomes of implementation therapeutic hypothermia in NICU to deal with

HIE newborn.

Literature reviews using nine recent studies that showed the therapeutic
hypothermia and how this improve the survival rate and decrease the

severity of HIE by reducing the rate of disability.

Study for Sarafidiset al, 2014. “Therapeutic hypothermia in asphyxiated
neonates with Hypoxic-ischemic encephalopathy”. It is a retrospective
study for implemented whole body cooling to twelve asphyxiated neonates
with GA between 36 week -40 week, by maintaining temperature 33.5 +
0.5 C rectally for 72 hours started at the age of 5 hours after birth. During
the study period for hypoxic-Ischemic encephalopathy for 12 baby 3 was
moderate HIE and 9 newborn with sever HIE .After Implementation
therapeutic hypothermia, 7 babies survived to hospital discharge. The
neurodevelopment follow up found 1 case is normal, while 3 had mild and
1 case is moderate and 2 severe impairment. Other study was non-
randomized cohort study did in the USA and UK, by Paolo Montaldo et al,
2018. “Therapeutic Hypothermia initiated within 6 hours of birth is

associated with reduced brain injury on MR biomarkers in mild hypoxic-


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarafidis%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25694756
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ischemic encephalopathy” is aimed to examine the effect of whole-body
cooling on MR biomarkers and neurodevelopment outcomes on baby who
mild Hypoxic-ischemic encephalopathy the examination did within 6 hours

after birth they found 47 babies with mild HIE.

These studies used Whole-body cooling for 72 hours. 32 babies in
therapeutic group, Non cooling group contained 15 babies, 5 of these were
cooled for <12 hours. By using MRI and MR Spectroscopy (MRS) within
2 weeks after birth, Cooled babies had low scores in white matter injury
versus than control group .Four babies in control group developed seizures

after 6 hours of age, while no any seizures documented in therapeutic

group.

Adverse neurodevelopment outcomes assessment at 2 years later on were
seen in 2 babies in control group compared with no cases within cooling
baby, so the therapeutic hypothermia may have a neuroprotective effect in

mild HIE newborn.

Another study by Wen Jia et al, 2018. “Benefits of starting hypothermia

treatment within 6 h vs.

6-12h in newborns with moderate neonatal hypoxic-ischemic
encephalopathy’’, aimed to see the effectiveness of TH treatment within
12 h after birth. It compared moderate HIE and sever HIE who were
treated by hypothermia in the first 6h with others who were treated between

6-12h, so the HIE in moderate degree showed curative effects for the


javascript:;
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newborn who treated by hypothermia in first 6h versus 6-12hr by used
aEEG .But in severe HIE only the newborns who were treated by

hypothermia in first 6h showed curative result.

Study by Rahul Sinha et al, 2018. “The effect of whole body cooling in
asphyxiated neonates with resource limitation: Challenges and experience”
was a prospective interventional study to examine the effect of whole body
cooling in neurological outcome. During this period number of deliveries
were 1565 and 65 neonates with perinatal asphyxia divided into two group
30 under go to whole body cooling therapy and other 30 received usual
intensive care. Five babies were excluded of the group study as they had
mild HIE. Inclusion criteria: Neonates >36 weeks, more than 2000 g from
birth  WT, anyone of risk factor (cord prolapse, intrapartum fetal
distress).ABG (Umbilical cord or a postnatal in the 1* h of life) ,pH is <7.0
or base deficit of > or equal -16 with any two of finding: (1) Apgar score of
less than 5 at 5 min; (2) positive pressure ventilation (PPV) continued for at
least 10 min. Exclusion criteria: any newborn <36 weeks and HIE
diagnostic after 6 h of birth were. The research result that the neurological
examination was better in whole-body cooling newborn than in the control

group at age 18months.

The percentage of normal neurological outcome 70% compared of 43% in
control group and the cognitive delay at 18 months of age in control group

is more than whole body cooling group.


http://www.jcnonweb.com/searchresult.asp?search=&author=Rahul+Sinha&journal=Y&but_search=Search&entries=10&pg=1&s=0
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The whole-body cooling for 72 hrs can be improved the outcome in

asphyxiated neonate.

Other study by Wen-hao Zhou et al, 2010. “Selective Head Cooling with
Mild Systemic hypothermia after Neonatal Hypoxic-lIschemic
Encephalopathy: A Multicenter Randomized controlled Trial in China” .To
investigate the efficacy and safety of head cooling in newborn Infants with
mild HIE. By observe the percentage rate of mortality and severe disability
in group of head cooling and control group. The study contain 194 infants
were available for analysis (94 babies in control group and 100 in cooling
group ). In head cooling group the hypothermia therapy was initiated in
the first 6 hours of the birth and observed rectal temp and maintain temp
between 34.5° to 35.0°C for 72 hours. In control group the rectal
temperature was maintained at 36.0° to 37.5°C. The study result as the
mortality rate in head cooling was 20% and 29% in control group and the
rate of severe disability in cooling group was 14% and 28% in control
group. The researcher conclusions that the head cooling for 72 Hours may

significantly decrease the severe disability and death compare with control

group.

Suman Ghosh et al, 2016. “Therapeutic hypothermia for neonatal hypoxic
ischemic Encephalopathy is associated with short-term reduction of
seizures after discharge from the Neonatal intensive care unit. “A
retrospective cohort study Was used selective brain cooling for 16 baby

HIE and 12 baby is control group developed clinical the seizures while
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inpatient. Observed all baby in both group up to 6 months, four patients in
therapeutic group had continued seizures while eight patients who is in the

control group.

Simbruner et al, 2010. “Systemic hypothermia after neonatal
encephalopathy”. In this study 111 infants with HIE included and divided
to two group were 53 in the TH group, with maintained the rectal
temperature between 33-34°C for 72 hours and 58 baby in the control
group with a rectal temp between 36.5-37.5°C. All babies at 18 to 21
months evaluated for sever disability and the mortality rate .In the TH
group the mortality rate and severe disability were 51% and 83% in the
control group. TH also had a significant protective effect and fewer clinical

seizures in the group with severe HIE.

Jacobs SE, 2011. “Whole-body hypothermia for term and near-term
newborns with hypoxic-lschemic encephalopathy: a randomized controlled
trial”. Multicenter, international to examine the effectiveness of whole-
body hypothermia in HIE newborn with and without complicated
hypothermia equipment. The study contained two groups with GA 35
weeks' and more suffer from moderate to severe clinical encephalopathy.
First group was hypothermia group, included 110 newborn, received
Whole-body hypothermia by making the radiant warmer turning off and
using refrigerated gel packs to maintain rectal temp 33°C - 34°C for 72
hours, other group was standard care group, normothermia group contained

111 newborn, rectal temp was 37°C. Both group evaluated for the


https://www.ncbi.nlm.nih.gov/pubmed/?term=Simbruner%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20855387
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mortality rate or major sensorineural disability at age of 2 years.
Therapeutic hypothermia reduced the risk of death or major sensorineural
disability at 2 years of age: (51.4%) in the hypothermia group 55 of 107
died or disability percentage (51.4%) and in the control group 67 of 101
infants (66.3%) died or had a major sensorineural disability at 2 years.
Conclusion of the study found that the whole-body hypothermia is effective
because the rate of mortality decreased, and increased in the survival rate

with no sensorineural disability in TH.

Mariam Hakobyan, et al.2019 “Outcome of Infants with Therapeutic
Hypothermia after Perinatal asphyxia and Early-Onset Sepsis it a
retrospective cohort study of 1,084 newborn reported by a good outcome
for newborn who have early-onset sepsis and TH should not be withheld

from them.


https://pubmed.ncbi.nlm.nih.gov/?term=Hakobyan+M&cauthor_id=30419568
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Chapter Four
Methodology

4.1 Overview

This section presents research design, hypothesis, setting of the study,
period of the study, population and sampling .It presented the sampling

techniques, exclusion and inclusion criteria.

This part is very important by giving understanding of the methodology

used.
4.2 Design

The study adopted the Quazi experimental design. The study included
prospective study, experimental group baby who received therapeutic
hypothermia and historical study as control group who didn’t eceived TH
.Survey conducted at Neonatal Intensive Care Unit in Governmental
Hospital in Jenin. The period is one year from February 2020 to 30
September 2020. Quazi experimental studies have become an increasingly
important source of evidence because it lets the researcher to do historical
studies and protect patient from experimental issues and advances in
statistical analysis. It also generates results faster with low cost than
experimental studies, and play an important role in investigating treatment

outcomes (Bé&rnighausen, et al.2017).
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4.3 Site and Setting

This study was conducted in NICU department in Governmental Hospital

in Jenin.

4.4 Study Period

Data collection will start from February 2020 to September 2020.

4.5 Sample Size Calculation

The researcher targeted all the newborns who HIE admitted to intensive

care unit at Jenin

Hospital, the size of the sample was 27 babies in each group according to

statistic’s calculation.

Pocock's sample size formula was used. This equation assumes that the
comparison is to be made across two equally sized groups. However,
comparisons in observational studies are mainly made across two unequally
sized groups. In this case, the sample size should be adjusted according to
the actual ratio of the two groups (control and experimental) in order to
reflect the inequality (Pocock, 1983). The error (a) is set to 0.05, which is
the risk of making type | errors, and (b) Power (1-type Il error) is set to
0.85. Minimum standard error = 1. According to efficacy analysis, 27
newborns in each group are recommended. The sample taken 27 babies in
control group and 33 newborns in experimental group to cover any drop

out from the study. 5 bablES meet HIE criteria but not taken in this study
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because transfer to other hospital and other one miss diagnosis, three babies
died before TH implemented. The control group taken historical from
2018, 2019,2020 collected 27 bablES just. Overall, we will recruit 60

babies in the current study.

q = [P1 (1-P1) + P, (1-P))] (Zan+Zp)?
(P1-Py)?

Where:

n: required sample size

P,: Estimated proportion of study outcome in the control sample

(P, = 0.37).

P,: Estimated proportion of study outcome in the experimental sample

(P, =0.75).
a: level of statistical significance

Z,». Represents the desired level of statistical significance (typically 1.96

for a = 0.05)
Z 3. Represents the desired power (typically 1.04 for 85% power)

n for each group *2= total sample (i.e. for the 2 groups)

n = [0:37(1-0.37) + 0.75 (1-0.75)] (1 g6+ 1,04
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(0.37-0.75)°

n = 0.421*(8.978) 2

(0.1444)°
n=26.15176
n = 27 patients

According to the analysis of power, 27 patients were recommended for

experimental group.
4.6 Data collection methods and instruments

The data gathering by check list (appendix 2) and observing data sheet that
was filled by researcher (appendix3) that consists several parts, included
socio-demographic characteristic about the mother and the baby, baby
status during and after birth, and question about therapeutic Hypothermia
criteria and baby status during implementation criteria and finding that will

be seen, other investigation.

After obtaining a formal approval from IRP and the ministry of health
(MOH), secondary data was collected started through using neonatal
register book and the baby file to observe the result of lab test and some

radiology studies (February 2020 - September 2020).
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4.7 Inclusion criteria

e All baby who have HIE.(based on hypothermia protocol and check list
used in Jenin NICU (appendix 1,2)

e Singleton and twins.

e Baby with gestetional age above 36week.
e Baby wt > 1800

e Primigravida or multigravida .

e HIE newborn from normal delivery, cesarean delivery, instrument

delivery.
4.8 Exclusion criteria
e All baby admitted to NICU not HIE .
e Baby (<36 weeks).
e Baby WT<1800.
e HIE baby admitted after 6hr.

e Lethal congenital and chromosomal anomalies.
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4.9 Statistical Analysis

After data collection, data was analyzed using frequencies and percentages,
statistical package for social science (SPSS), descriptive statistics to

describe the study sample via mean, median, and range.
4.10 Reliability and validity

Reliability is the consistency of the measurement, or the degree to which an
instrument measures the same way each time it is used under the same
subjects with the same condition. Validity refers to whether the

questionnaire or survey measures what it intends to measure.

The study protocol was developed by the researcher was based on the
information in the files used in the neonate intensive care unit. It was
reviewed by the supervisor, and experts, who suggested changes in some
items like added check list to select which baby need to TH as soon as
possible and added some items in observing data sheet about the mode of
delivery that increases the incidence of HIE to take on consideration on

future.
4.11 Ethical considerations

As the research is involving human participation, it is necessary to follow

strict ethical principles.
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The participants are asked to give their consent, and they are assured that
participation or information provided would not be used against them. They

are also assured of their right of confidentiality.

Confidentiality will be taken into consideration regarding data obtained
from clinical files. And the cases will be kept anonymous without names

and just with codes for data analysis.

All participants will be informed(parent), Agreement must also be taken
from the MOH and medical director for the NICU and Obstetrics and

Gynecology department director, also the nursing.
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Chapter Five
Results

5.1 Overview

This chapter presents the study results containing the features of the
respondents and the average percentages of the responses for each of the

survey’s items.
5.2 Characteristics of the Study Population

In this study, we were able to recruit 60 HIE newborns (33 for the
experimental group and 27 Newborn as a control group) Quzi experimental
design prospectively between February 2020 to 30 September 2020). This
table (5.1) showed the sample with the percentage.

Table 5.1: Frequencies and Percentages of the Experimental and the
Control groups of the study.

Group Frequency | Percentage
Control 27 45.0%
Experimental | 33 55.0%
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5.3 Indicators and Variables about mother and mother delivery.

Table 5.2: Frequencies and Percentages of differences between the
Experimental and the Control groups in some Indicators and
Variables about mother and mother delivery.

Indicator or Group
Variable Category Control Experimental P-value
N(%) N(%)
Spontaneous 15(53.8%) 18 (54.5%)
Onset of labor Induction 12(46.2%) | 15 (455%) | O°°7
Nulliparous 6(22.2%) 9 (27.3%)
Distribution of | Paral 4(14.8%) 6 (18.2%) 0.882
parity Para 2 11(40.7%) 13 (39.4%) '
Para 3+ 6(22.2%) 5 (15.2%)
Variable / late
heart rate | 6(22.2%) 9 (27.3%)
decelerations
Prolapsed /
Occurrence of an | yyntyred  /  tight | 5(18.5%) | 4 (12.1%)
acute perinatal | ,,chal cord 0.374
event Maternal
hemorrhage /| 5(18.5%) 2 (6.1%)
placental abruption
Other 11(40.7%) 18 (54.5%)
Spontaneous 0 0
Vaginal Cephalic 3(11.1%) 4 (12.1%)
Vaginal Breech 0(0%) 0 (0%)
Mode of delivery | caesarean section | 14(51.9%) | 16 (48.5%) 0.701
Ventouse 9(33.3%) 13 (39.4%)
Forceps 1(3.7%) 0(0%)
. Clear 15(55.6%) 22 (66.7%)
Color of Liquor : 0.379
Meconium 12(44.4%) 11(33.3%)

The results in the table above show that there are no significant differences
at 0.05 Level between the Control group and the Experimental group in all
the indicators and variables studies in the table (all the P-values are higher

than 0.05).
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5.4 Indicators and Variables about baby and TH.

Table 5.3: Frequencies and Percentages of differences between the
Experimental and the Control groups in some Indicators and
Variables about baby and TH.

Group
Indicator or Variable | Category Control Experimental P-value
N (%) N (%)
Male 15(57.7%) 17(56.7%)
Infant Gender 0.938
Female 12(42.3%) 15(43.3%)
Spontaneous breath
0(0% 0(0%
Resuscitation ~ for | faken (%) (%)
infants who ReSU_SC":atlon 0(0%) 12(364%)
underwent required 0.000
therapeutic Intubation required | 10(37%) 14(42.4%)
hypothermia Chest compression
0, 0,
required 17(63%) 7(21.2%)
. Head cooling 0(0%) 0(0%)
ngg‘}'gfm methods =g\ tace cooling 13 (48.1%) | 33(100%) 0.000
Not done 14(51.9%) 0(0%)
Is cooling preformed | Yes 5(18.5%) 33(100%) 0.000
before 6hr? No 22(81.4%) | 0(0%) '
Durat ; i For 72 hours 5(18.5%) 33(100%)
(h‘g"“on OF COONING || essthan72hrs | 8(29.6%) | 0(0%) 0.000
Not done 14(51.9%) 0(0%)

The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in:
Resuscitation for infants who underwent therapeutic hypothermia, inducing
methods used for TH, whether cooling preformed before 6hr, duration of

cooling (hrs) (the P-values are less than 0.05).

Regarding Resuscitation for infants who underwent therapeutic
hypothermia, the results show that Resuscitation required in the
experimental group 12(36.4%) was significantly higher than that in the

control group 0(0.0%), while Chest compression  required in the
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experimental group 7(21.2%) was significantly lower than that in the
Control group 17(63%).

Regarding inducing methods used for TH, the results show that surface
cooling in the experimental group 33(100%) is significantly higher than
that in the control Group 14(51.9%).

Regarding whether cooling preformed before 6hr, the results show that the
Experimental group 33(100%) is significantly higher than that in the
control group 5 (18.5%).

The results show that the duration of cooling was for 72 hours in all cases
of the Experimental group 33(100%) which is significantly higher than that
in the control Group 5(18.5%).

On the other hand, the results in the table above show that there are no
significant differences at 0.05 levels between the Control group and the

Experimental group in Infant Gender (the P-value is higher than 0.05).

Table 5.4: Means, Standard Deviations and the results of Mann-
Whitney Test for differences between the Experimental and the
Control groups in some Indicators and Variables. (Mother age,
APGAR score, PH level, GA, WT, Base Deficit.

Group
Indicator or Variable Control Experimental P-value
Mean + S.D Mean + S.D
Age of mother 31.83+£5.92 29.34 £7.02 0.168
Apgar Score 1 Min 3.11+1.05 3.85+0.8 0.005
Apgar Score 5 Min 411+1.19 5.24+0.9 0.000
Apgar Score 10 Min 515+1.2 6.39 + 0.86 0.000
Initial pH level 6.94+1.17 7.01+0.15 0.000
>36  Completed  weeks | 1o1 154 74390 | 37.7+1.36 0.106
gestational age
Weight >=1800 gm 3383.7 £ 463.8 3080 + 569.02 0.042
Base Deficit >16.0 mmol/L
in any blood sample, within | -22.75 + 3.16 -17.33 £ 6.19 0.000
60 minutes of birth
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The results in the table above show that there are significant differences at
0.05 level between Experimental group and Control group in Apgar Score
at 1 Min, Apgar Score at 5 Min, Apgar Score at 10 Min, Initial pH level,
Weight >=1800, and in Base Deficit >16.0 in any blood sample within 60

minutes of birth (the P-values less than 0.05).

Regarding Apgar score at 1 Min, 5 Min, and at 10 Min, the results exhibit
that the mean values of Apgar score in the Experimental group (3.85, 5.24,
and 6.39) respectively, are significantly higher than the mean values of

Apgar score in the control group (3.11, 4.11, and 5.15).

Regarding Initial pH level, the results exhibit that the mean in the
Experimental group (7.01) is significantly higher than the mean in the

control group (6.94).

Regarding Weight >=1800, the results exhibit that the mean in the

Experimental group (3, 80 gm) is significantly lower than the mean in the

control group (3,383.7 gm).

Regarding Base Deficit >16.0 in any blood sample within 60 minutes of
birth, the results exhibit that the mean in the Experimental group (-17.33) is

significantly lower than the mean in the control group (-22.75).

on the other hand, the results in the table above show that there are no

significant differences at 0.05 level between Experimental group and
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Control group in Age of mothers, and in >36 Completed weeks gestational

age (P-values are higher than 0.05).

5.5 Indicators and Variables about Drugs or fluid treatment for
infants underwent for TH.

Table 5.5: Frequencies and Percentages differences between the
Experimental and the Control groups in some Indicators and
Variables about Drugs and fluid treatment for infants underwent TH.

Group
Indicator or Variable | Category Control Experimental P-value
N (%) N (%)
Q 11 1: Drugs or | Adrenaline 20(74.1%) 7(21.2%) 0.000
fluid treatment | Dextrose 27(100%) 33(100%) | .........
administered at birth | Saline 27(100%) 33(100%) 0.020
for infants who
underwent Sodium
therapeutic Bicarbonate 2(7.4%) 0(0%) 0.112
hypothermia:
Apgar score <=5 at | <=9 27(100%) | 30(90.9%)
10 minutes >5 0(0%) 3(9.1%) 0.108
Continued need for | Intubation 27(100%) 23(69.7%)
PPV or Intubation at 0.002
10 mints PPV 0(0%) 10(30.3%)

The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in
Adrenaline and Saline as Drugs or fluid treatment administered at birth for
infants who underwent Therapeutic hypothermia (the P-values are less than
0.05), the percentage of infants given Adrenaline in the experimental group

7(21.2%) was significantly lower than that in the control group 20 (74.1%).

The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in

continued need for PPV or Intubation at 10 mints (the P-value is less than
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0.05), the percentage of infants needed PPV in the experimental group was
10(30.3%) which is significantly higher than that in the control group O
(0%), while the percentage of infants needed intubation in the experimental
group was 23(69.7%) which is significantly lower than that in the control

group 27(100%).

On the other hand, the results in the table above show that there are no
significant Differences at 0.05 levels between the Control group and the
Experimental group in Dextrose and Saline, Sodium Bicarbonate as Drugs
or fluid treatment administered For infants who underwent therapeutic
hypothermia, and in Apgar score <=5 at 10 minutes (the P-values are

higher than 0.05).

5.6 Indicator or Variable sedation, antibiotic, anticonvulsant,
Inotropes, blood product administered for infants who underwent
therapeutic hypothermia TH.

Table 5.6: Frequencies and Percentages and the results of Chi-square
test of differences between the Experimental and the Control groups in
some Indicators and Variables about sedation, antibiotic,
anticonvulsant, Inotropes, blood product administered for infants
underwent therapeutic hypothermia TH.

Group

Indicator or Variable Control Experimental G- P-value
square

N (%) N (%)
Total _sedation 24(88.9%) 21(63.6%) 5.051 0.025
Total _Antibiotics 26(96.3%) 33(100%) 1.243 0.265
Total _anticonvulsant 25(92.6%) 17(51.5%) 11.932 0.001
Total _Inotropes 10(37%) 1(3%) 11.470 0.001
Total _Blood products 9(33.3%) 1(3%) 9.818 0.002
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The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in
Sedation, Blood Products, Inotropes, and Ant convulsion (the P-values are

less than 0.05).

Regarding Sedation in the first day, the percentage in the experimental
group 20(60.6%) was significantly lower than that in the control group
24(88.9%). In the second day, the percentage in the experimental group
8(24.2%) was significantly lower than that in the control group 17(63%). In
the third day, the percentage in the Experimental group 3(9.1%) was
significantly lower than that in the control group 14(51.9%). Regarding
total Sedation in the three days, the percentage in the Experimental group
21(63.6%) was significantly lower than that in the control group

24(88.9%).

Regarding Anticonvulsion in second day, the percentage in the
experimental group 16(48.5%) was significantly lower than that in the
control group 23(85.2%). In the third day, the percentage in the
experimental group 13(39.4%) was significantly lower than that in the
control group 22(81.5%). Regarding total Anticonv in the three days, the
percentage in the experimental group 17(51.5%) was significantly lower

than that in the control group 25(92.6%).

Regarding Inotropes in the first day, the percentage in the experimental

group 1(3%) was significantly lower than that in the control group
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6(22.2%). In the second day, the percentage in the experimental group
1(3%) was significantly lower than that in the control group 8(29.6%). In
the third day, the percentage in the Experimental group 0(0%) was
significantly lower than that in the control group 8(29.6%). Regarding total
Inotropes in the three days, the percentage in the Experimental group

1(3%) was significantly lower than that in the control group 10(37%).

Regarding Blood products in the first day, the percentage in the
experimental group 0(0%) was significantly lower than that in the control
group 3(11.1%). In the second day, the percentage in the experimental
group 1(3%) was significantly lower than that in the control group
5(18.5%). In the third day, the percentage in the Experimental group 1(3%)
was significantly lower than that in the control group 8(29.6%). Regarding
Total Blood products in the three days, the percentage in the Experimental
group 1(3%) was significantly lower than that in the control group

9(33.3%).

From the other hand, the results in the table above show that there are no
significant differences at 0.05 levels between the Control group and the
Experimental group in Antibiotics, and in Anticonvulsion Dayl (the

P-values are higher than 0.05).
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5.7 How body temperature measured.

Table 5.7: Frequencies and Percentages and the results of Chi-square
test of differences between the Experimental and the Control groups in
how body temperature measured.

Group
Indicator or Variable | Category Control Experimental | p-value
N (%) N (%)
Rectal probe 17(65.4%) 33(100%)
How body
temperature Axillary 1(3.8%) 0(0%) 0.001
measured
Surface 8(30.8%) 0(0%)

The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in how

body temperature measured (the P-value is less than 0.05).

The percentage of Rectal probe in the experimental group 33(100%) was
significantly higher than that in the control group 17(65.4%), while the
percentage of Surface in the experimental group 0(0%) was significantly

lower than that in the control group 8(30.8%).

5.8 Criteria for defining moderate and severe encephalopathy:

Table 5.8: Frequencies and Percentages and the results of Chi-square
test of differences between the Experimental and the Control groups in
level for defining moderate and severe encephalopathy.

Group
Indicator or Variable | Category Control Experimental | P-value
N (%) N (%)
Hyper alert 1(3.7%) 0(0%)
level of | LEthargie o 13481%) | 2987.9%) | o o0
consciousness 1st day 2(12.1%)
Stupor or Coma 13(48.1%) '
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Hyper alert 1(3.7%) 6(18.2%)
Lethargic or
level of obtundged 7(25.9%) 23(69.7%)
consciousness  2nd | Stupor or Coma 17(63%) 3(9.1%) 0.000
day Normal 0(0%) 1(3%)
Undocumented 1(3.7%) 0(0%)
Died 1(3.7%) 0(0%)
Hyper alert 2(7.4%) 13(39.4%)
Lethargic or
level of obtundged 5(18.5%) 9(27.3%)
consciousness 3rd | Stupor or Coma 17(63%) 0(0%) 0.000
day Normal 0(0%) 11(33.3%)
Undocumented 2(7.4%) 0(0%)
Died 1(3.7%) 0(0%)
. Decreased 15(55.6%) 29(87.9%)
Activity 1st day Absent 12(44.4%) | 4(12.1%) 0.005
Normal 0(0%) 6(18.2%)
Decreased 8(29.6%) 25(75.8%)
Activity 2nd day Absent 17(63%) 2(6.1%) 0.000
Undocumented 1(3.7%) 0(0%)
Died 1(3.7%) 0(0%)
Normal 0(0%) 22(66.7%)
Decreased 6(22.2%) 11(33.3%)
Activity 3rd day Absent 18(66.7%) 0(0%) 0.000
Undocumented 2(7.4%) 0(0%)
Died 1(3.7%) 0(0%)
Normal 1(3.7%) 0(0%)
Muscle tone 1st day Mild hypotonia 15(55.6%) 29(87.9%) 0.017
Flaccid 11(40.7%) 4(12.1%)
Normal 0(0%) 9(27.3%)
Mild hypotonia 9(33.3%) 23(69.7%)
Muscle tone 2nd day | Flaccid 16(59.3%) 1(3%) 0.000
Undocumented 1(3.7%) 0(0%)
Died 1(3.7%) 0(0%)
Normal 0(0%) 21(63.6%)
Mild hypotonia 5(18.5%) 11(33.3%)
Muscle tone 3rd day | Flaccid 19(70.4%) 0(0%) 0.000
Undocumented 2(7.4%) 1(3%)
Died 1(3.7%) 0(0%)
Mild distal flexion 2(7.4%) 1(3%)
Strong distal flexion | 14(51.9%) 28(84.8%)
Posture 1st day Intermittent 10(37%) 3(9.1%) 0.036
Decerebration 0(0%) 1(3%)
Normal 1(3.7%) 0(0%)
Mild distal flexion 0(0%) 12(36.4%)
Strong distal flexion | 8(29.6%) 15(45.5%)
Intermittent 16(59.3%) 2(6.1%)
Posture 2nd day Decerebration 0(0%) 4(12.1%) 0.000
Normal 2(7.4%) 0(0%)
Died 1(3.7%) 0(0%)
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Mild distal flexion | 0(0%) 15(45.5%)
orond distal | 41a806) | 5(15.2%)
Posture 3rd day Intermittent 19(70.4%) 0(0%) 0.000
Decerebration 0(0%) 13(39.4%)
Normal 3(11.1%) 0(0%)
Died 1(3.7%) 0(0%)
i 0, 0,
Stretch reflexes 1st 8:2::;;2:; or 2(7.4%) 6(18.2%) 0.222
day absent 25(92.6%) 27(81.8%)
Overactive 1(3.7%) 9(27.3%)
Decreased or
Stretch reflexes 2nd | absent 24(88.9%) 21(63.6%) 0025
day Normal 0(0%) 3(9.1%) '
Undocumented 1(3.7%) 0(0%)
Died 1(3.7%) 0(0%)
Overactive 1(3.7%) 7(21.2%)
Decreased or absent | 23(85.2%) 10(30.3%)
Stretch reflexes 3rd | Normal 0(0%) 15(45.5%) 0.000
day Undocumented 2(7.4%) 1(3%) '
Died 1(3.7%) 0(0%)
Absent 19(70.4%) 18(54.5%)
Weak 8(29.6%) 15(45.5%)
Suck 1st day Absent 19(70.4%) | 18(54.5%) 0.210
Weak 7(25.9%) 25(75.8%)
Absent 18(66.7%) 7(21.2%)
Suck 2nd day Normal 0(0%) 1(3%) 0.002
Undocumented 1(3.7%) 0(0%)
Died 1(3.7%) 0(0%)
Weak 6(22.2%) 19(57.6%)
Absent 18(66.7%) 1(3%)
Suck 3rd day Normal 0(0%) 13(39.4%) 0.000
Undocumented 2(7.4%) 0(0%)
Died 1(3.7%) 0(0%)
Strong 0(0%) 0(0%)
Weak 15(55.6%) 29(87.9%)
Absent 11(40.7%) 4(12.1%)
Moro 1st day Normal 0(0%) 0(0%) 0.017
Undocumented 1(3.7%) 0(0%)
Died 0(0%) 0(0%)
Strong 0(0%) 0(0%)
Weak 11(40.7%) 25(75.8%)
Absent 13(48.1%) 2(6.1%)
Moro 2nd day Normal 0(0%) 6(18.2%) 0.000
Undocumented 2(7.4%) 0(0%)
Died 1(3.7%) 0(0%)
Strong 0(0%) 2(6.1%)
Weak 5(18.5%) 10(30.3%)
Absent 17(63%) 0(0%)
Moro 3rd day Normal 1(3.7%) 21(63.6%) 0.000
Undocumented 3(11.1%) 0(0%)
Died 1(3.7%) 0(0%)
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Slight 4(14.8%) 4(12.1%)
. Strong 11(40.7%) 23(69.7%)
Tonic Neck 1st day Absent 12(44.4%) 4(12.1%) 0.021
Normal 0(0%) 2(6.1%)
Slight 0(0%) 12(36.4%)
Strong 10(37%) 11(33.3%)
. Absent 15(55.6%) 1(3%)
Tonic Neck 2nd day Normal 0(0%) 0(27.3%) 0.000
Undocumented 1(3.7%) 0(0%)
Died 1(3.7%) 0(0%)
Slight 0(0%) 12(36.4%)
Strong 6(22.2%) 4(12.1%)
. Absent 18(66.7%) 0(0%)
Tonic Neck 3rd day Normal 0(0%) 17(51.5%) 0.000
Undocumented 2(7.4%) 0(0%)
Died 1(3.7%) 0(0%)
Mydriasis 2(7.4%) 1(3%)
Miosis 6(22.2%) 12(36.4%)
Pupils 1st day L’ﬁ;‘ﬂf often | 933306) | 0(0%) 0.001
Fixed 2(7.4%) 0(0%)
Normal 8(29.6%) 20(60.6%)
Miosis 4(14.8%) 8(24.2%)
Variable; often
unequal 12(44.4%) 0(0%)
: Fixed 2(7.4%) 0(0%)
Pupils 2nd day Dilated 137%) 0(0%) 0.000
Normal 5(18.5%) 25(75.8%)
Undocumented 2(7.4%) 0(0%)
Died 1(3.7%) 0(0%)
Mydriasis 0(0%) 2(6.1%)
Miosis 3(11.1%) 2(6.1%)
Variable; often 9(33.3%) 0(0%)
unequal
Pupils 3rd day Fixed 2(7.4%) 0(0%) 0.000
Dilated 3(11.1%) 0(0%)
Normal 5(18.5%) 29(87.9%)
Undocumented 4(14.8%) 0(0%)
Died 1(3.7%) 0(0%)
. None 14(51.9%) | 22(66.7%)
Seizures 1st day Present 13(48.1%) | 11(33.3%) 0.244
None 8(29.6%) 27(81.8%)
. Present 17(63%) 6(18.2%)
Seizures 2nd day Undocumented 1(3.7%) 0(0%) 0.001
Died 1(3.7%) 0(0%)
None 7(25.9%) 28(84.8%)
. Present 17(63%) 5(15.2%)
Seizures 3rd day Undocumented 2(7.4%) 0(0%) 0.000
Died 1(3.7%) 0(0%)
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The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in level

of consciousness in the three days (the P-values are less than 0.05).

Regarding level of consciousness at the first day, the percentage of
Lethargic or obtunded in the experimental group 29(87.9%) was
significantly higher than that in the control group 13 (48.1%), while the
percentage of Stupor or Coma in the experimental group 4 (12.1%) was

significantly lower than that in the control group 13 (48.1%).

Regarding level of consciousness at the second day, the percentage of
Hyper alert in The experimental group 6(18.2%) was significantly higher
than that in the control group 1(3.7%), and the percentage of Lethargic or
obtunded in the experimental group 23(69.7%) was significantly higher
than that in the control group 7(25.9%), while the percentage of Stupor or
Coma in the experimental group 3(9.1%) was significantly lower than that

in the control group 17 (63%).

Regarding level of consciousness on the third day, the percentage of hyper
alert in the experimental group 13 (39.4%) was significantly higher than
that in the control 2 (7.4%), and the percentage of Lethargic or obtunded in
the experimental group 9(27.3%) was significantly higher than that in the
control group 5 (18.5%), while the percentage of Stupor or Coma in the
experimental group 0 (0%) was significantly lower than that in the control

group 17(63%).



38
The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in
activity and in muscle tone in the three days (the P-values are less than

0.05).

Regarding activity on the first day, the percentage of decreased activity in
the Experimental group 29(87.9%) was significantly higher than that in the
control group 15(55.6%), while the percentage of absent activity in the
experimental group 4(12.1%) was significantly lower than that in the

control group 12(44.4%).

Regarding activity on the second day, the percentage of decreased activity
in the Experimental group 25(75.8%) was significantly higher than that in
the control group 8(29.6%), while the percentage of absent activity in the
experimental group 2(6.1%) was significantly lower than that in the control

group 17(63%).

Regarding activity on the third day, the percentage of Normal activity in
the Experimental group 22(66.7%) was significantly higher than that in the
control group 0(0%), and the percentage of decreased activity in the
experimental group 11(33.3%) was significantly higher than that in the
control group 6(22.2%), while the percentage of absent activity in the
experimental group 0(0%) was significantly lower than that in the control

group 18(66.7%).
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Regarding muscle tone on the first day, the percentage of mild hypotonia in
the Experimental group 29(87.9%) was significantly higher than that in the
control group 15(55.6%), while the percentage of flaccid in the
experimental group 4(12.1%) was significantly lower than that in the

control group 11(40.7%).

Regarding Muscle tone on the second day, the percentage of normal muscle
tone in the experimental group 9(27.3%) was significantly higher than that
in the control group 0(0%), and the percentage of mild hypotonia in the
experimental group 23(69.7%) was significantly higher than that in the
control group 9(33.3%), while the percentage of flaccid in the experimental
group 1(3%) was significantly lower than that in the control group

16(59.3%).

Regarding muscle tone on the third day, the percentage of normal muscle
tone in the Experimental group 21(63.6%) was significantly higher than
that in the control group 0(0%), and the percentage of mild hypotonia in the
experimental group 11(33.3%) was significantly higher than that in the
control group 5(18.5%), while the percentage of flaccid in the experimental
group 0(0%) was significantly lower than that in the control group 19

(70.4%).

The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in

Posture in the three days (the P-values are less than 0.05).
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Regarding posture on the first day, the percentage of Strong distal flexion
in the Experimental group 28(84.8%) was significantly higher than that in
the control group 14(51.9%), while the percentage of Intermittent in the
experimental group 3(9.1%) was significantly lower than that in the control

group 10(37%).

Regarding posture on the second day, the percentage of mild distal flexion
in the experimental group 12(36.4%) was significantly higher than that in
the control group 0(0%), and the percentage of strong distal flexion in the
experimental group 15(45.5%) was significantly higher than that in the
control group 8(29.6%), while the percentage of intermittent in the
experimental group 2(6.1%) was significantly lower than that in the control

group 16(59.3%).

Regarding posture on the third day, the percentage of mild distal flexion in
the experimental group 15(45.5%) was significantly higher than that in the
control group 0(0%), and the percentage of deceleration in the experimental
group 13(39.4%) was significantly higher than that in the control group
0(0%), while the percentage of intermittent in the experimental group

0(0%) was significantly lower than that in the control group 19(70.4%).

The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in stretch
reflexes and suck in the second and third days (the P-values are less than

0.05).
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Regarding stretch reflexes on the second day, the percentage of overactive
in the Experimental group 9(27.3%) was significantly higher than that in
the control group 1(3.7%), while the percentage of Decreased or absent in
the experimental group 21(63.6%) was significantly lower than that in the

control group 24(88.9%).

Regarding Stretch reflexes at the third day, the percentage of Overactive in
the Experimental group 7(21.2%) was significantly higher than that in the
control group 1(3.7%), and the percentage of Normal in the experimental
group 15(45.5%) was significantly higher than that in the control group
0(0%), while the percentage of decreased or absent in the experimental
group 10(30.3%) was significantly lower than that in the control group

23(85.2%).

Regarding suck on the second day, the percentage of weak suck in the
experimental Group 25(75.8%) was significantly higher than that in the
control group 7(25.9%),

while the percentage of absent suck in the experimental group 7(21.2%)

was significantly lower than that in the control group 18(66.7%).

Regarding suck on the third day, the percentage of weak suck in the
experimental group 19(57.6%) was significantly higher than that in the
control group 6(22.2%), and the percentage of normal in the experimental

group 13(39.4%) was significantly higher than that in the control group
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0(0%), while the percentage of absent suck in the experimental group

1(3%) was significantly lower than that in the control group 18(66.7%).

From the other hand, the results in the table above show that there are no
significant differences at 0.05 levels between the Control group and the
Experimental group in stretch reflexes and suck in the first day (the P-

values are higher than 0.05).

The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in moro

in the three days (the P-values are less than 0.05).

Regarding moro on the first day, the percentage of weak moro in the
experimental group 29(87.9%) was significantly higher than that in the
control group 15(55.6%), While the percentage of absent moro in the
experimental group 4(12.1%) was significantly lower than that in the

control group 11(40.7%).

Regarding moro on the second day, the percentage of weak moro in the
Experimental group 25(75.8%) was significantly higher than that in the
control group 11(40.7%), and the percentage of Normal Moro in the
experimental group 6(18.2%) was significantly higher than that in the
control group 0(0%), while the Percentage of Absent Moro in the
experimental group 2(6.1%) was significantly Lower than that in the

control group 13(48.1%).
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Regarding moro on the third day, the percentage of weak moro in the
experimental group 10(30.3%) was significantly higher than that in the
control group 5(18.5%), and the percentage of normal moro in the
experimental group 21(63.6%) was significantly higher than that in the
control group 1(3.7%), while the percentage of absent moro in the
experimental group 0(0%) was significantly lower than that in the control

group 17(63%).

The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in tonic

neck on the three days (the P-values are less than 0.05).

Regarding tonic neck on the first day, the percentage of Strong tonic neck
in the Experimental group 23(69.7%) was significantly higher than that in
the control group 11(40.7%), while the percentage of Absent Tonic Neck in
the experimental group 4(12.1%) was significantly lower than that in the

control group 12(44.4%).

Regarding tonic neck on the second day, the percentage of normal tonic
neck in The experimental group 9(27.3%) was significantly higher than that
in the control group 0(0%), while the percentage of absent tonic neck in the
experimental group 1(3%) was significantly lower than that in the control

group 15(55.6%).

Regarding tonic neck at the third day, the percentage of slight tonic neck in

the Experimental group 12(36.4%) was significantly higher than that in the
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control group 0(0%), and the percentage of normal tonic neck in the

experimental group

17(51.5%) was significantly higher than that in the control group 0(0%),
while the percentage of absent tonic neck in the experimental group 0(0%)
was significantly lower than that in the control group 18(66.7%), and the
percentage of strong tonic neck in the experimental group 4(12.1%) was

significantly lower than that in the Control group 6(22.2%).

The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in Pupils

on the three days (the P-values are less than 0.05).

Regarding Pupils on the first day, the percentage of miosis pupils in the
experimental group 12(36.4%) was significantly higher than that in the
control group 6(22.2%), and the percentage of normal pupils in the
experimental group 20(60.6%) was significantly higher than that in the
control group 8(29.6%), while the percentage of Variable; often unequal
pupils in the experimental group 0(0%) was significantly lower than that in

the control group 9(33.3%).

Regarding pupils on the second day, the percentage of miosis pupils in the
experimental group 8(24.2%) was significantly higher than that in the
control group 4(14.8%), and the percentage of normal pupils in the
experimental group 25(75.8%) was significantly higher than that in the

control group 5(18.5%), while the percentage of variable; often unequal
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pupils in the experimental group 0(0%) was significantly lower than that in

the control group 12(44.4%).

Regarding pupils at the third day, the percentage of normal pupils in the
experimental group 29(87.9%) was significantly higher than that in the
control group 5(18.5%), while the percentage of miosis pupils in the
experimental group 2(6.1%) was significantly lower than that in the control
group 3(11.1%), and the percentage of variable; often unequal, fixed, and
dilated pupils in the experimental group also were significantly lower than

that in the control group.

The results in the table above show that there are significant differences at
0.05 level between the Control group and the Experimental group in heart
rate in the three days and in seizures in the second and third days (the P-

values are less than 0.05).

Regarding heart rate on the first, second and thirds day, the percentage of
normal heart rate in the experimental group 33(100%) was significantly
higher than that in the control group, while the percentage of tachycardia,
bradycardia, and variable heart rate in the experimental group 0(0%) was

significantly lower than that in the control group.

Regarding seizures on the second and third day, the percentages of non
seizures are 27(81.8%) and 28(84.8%) which significantly higher than that

in the control group 8(29.6%) and 7(25.9%), while the percentage of
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present seizures in the experimental group are 6(18.2%) and 5(15.2%)

which significantly lower than that in the control group 17(63%).

On the other hand, the results in the table above show that there are no
significant differences at 0.05 level between the Control group and the
Experimental group in Seizures in the first day (the P-value is less than

0.05).

5.9 Grade of Encephalopathy on Treatment.

Table 5.9: Frequencies and Percentages and the results of Chi-square
test of differences between the Experimental and the Control groups in
grade of HIE.

Grade of HIE Group P-value
Control Experimental
N(%) N(%)
First day * Control Experimental P value
Mild HIE 2(7.4%) 0(0%) 0.112
Moderate HIE 13(48.1%) 30(90.9%) 0.000
Severe HIE 12(44.5%) 3(9.1%) 0.002
Second day **
Mild HIE 0(0.0%) 7(21.2%) 0.524
Moderate HIE 3(27.3%) 24(72.7%) 0.000
Severe HIE 24(72.7%) 2(6.1%) 0.000
Third day ***
Mild HIE 0(0.0%) 24(72.7%) 0.000
Moderate HIE 3(27.3%) 9(27.3%) 0.425
Severe HIE 24(72.7%) 0(0%) 0.000
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5.10 differences between the Experimental and the Control groups in
VIS & some lab test.

Table 5.10: Means, Standard Deviations and the results of Mann-
Whitney Test for differences between the Experimental and the

Control groups in V/S & some lab test.

Group

Indicator or Variable Control Experimental
P-value

Mean + S.D Mean + S.D
Total_SBP 67.54 £ 9.96 72.07 £ 3.64 0.047*
Total_DBP 37.72 +7.38 41.66 + 2.42 0.013
Total_HR 133.2 £16.94 137.22 + 10.67 0.632
Total TEMP 35.97 £0.95 34.43+0.45 0.000
Total_hemoglobin 18.03 + 8.67 1578+ 2.1 0.484
TOotal_platelet 262.22 + 100.45 323.53+84.38 0.043
Total ALT 257.61 + 277.74 54.13 £ 55.07 0.000
Total_AST 641.91 + 563.42 101.49 + 119.94 0.000
Total_PT 19.31+£9.65 1521 +7.04 0.003
Total PTT 46.05 + 22.02 36.53 + 11.05 0.000
Total PH 7.1+£0.14 7.21+£0.07 0.003

The results in the table above show that there are significant differences at
0.05 level between Experimental group and Control group in: SBP At
Admission, SBP After 6 hr from admission, Total SBP, DBP After 6 hr
from admission, Total DBP, TEMP At Admission, TEMP After 6 hr from
admission, TEMP 2nd day, TEMP 3rd day, and Total TEMP (the P-values
less than 0.05).

Regarding SBP At Admission, After 6 hr from admission, and Total SBP,
the results exhibit that the mean values of SBP in the Experimental group
(69.4, 72.28, 72.07) respectively, are significantly higher than the mean
values of SBP in the control group (60.64, 65.15, 67.54).
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Regarding DBP After 6 hr from admission and Total DBP, the results
exhibit that the mean values of DBP in the Experimental group (42.66,
41.66) respectively, are significantly higher than the mean values of DBP
in the control group (35.7, 37.72).

Regarding TEMP At Admission, After 6 hr from admission, TEMP at 2nd
day, TEMP at 3rd day, and Total TEMP, the results exhibit that the mean
values of TEMP in the Experimental group (36.28, 33.97, 33.73, 33.74,
34.43,) respectively, are significantly lower than the mean values of TEMP

in the control group (36.58, 36.33, 35.61, 35.56, 35.97).

On the other hand, the results in the table above show that there are no
significant differences at 0.05 level between Experimental group and
Control group in: SBP 2nd day, SBP 3rd day, DBP At Admission, DBP
2nd day, DBP 3rd day, and all HR values (P-values are higher than
0.05)The results in the table above show that there are significant
differences at 0.05 level between Experimental group and Control group in:
Platelet At Admission, Platelet After 6 hr from admission, Total platelet,
and all values of ALT and AST (the P-values less than 0.05).

Regarding Platelet At Admission, After 6 hr from admission, and Total
platelet, the results exhibit that the mean values of Platelet in the
Experimental group (320.45, 314.38, 323.53) respectively, are significantly
higher than the mean values of Platelet in the control group (242.82,

235.13, 262.22).
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Regarding ALT At Admission, After 6 hr from admission, on 2nd day, on
3rd day, and Total ALT, the results exhibit that the mean values of ALT in
the Experimental group (74.23, 61.39, 58.15, 32.13, 54.13) respectively,
are significantly lower than the mean values of ALT in the control group

(229.95, 262.63, 295.28, 304.92, 257.61).

Regarding AST At Admission, After 6 hr from admission, on 2nd day, and
3rd day, and Total AST, the results exhibit that the mean values of AST in
the Experimental group (146.09, 127.72, 94.06, 73.95, 101.49)
respectively, are significantly lower than the mean values of AST in the

control group (440.14, 533.15, 849.76, 763.78, 641.91).

On the other hand, the results in the table above show that there are no
significant differences at 0.05 level between Experimental group and
Control group in: all Hemoglobin values and in Platelet at 2nd and 3rd day

(the P-values are higher than 0.05).

The results in the table above show that there are significant differences at
0.05 level between Experimental group and Control group in all PT and

PTT values (the P-values less than 0.05).

Regarding PT At Admission, After 6 hr from admission, on 2nd day, and
on 3rd day, and total PT, the results exhibit that the mean values of PT in
the Experimental group (18.46, 15.9, 12.96, 11.62, 15.21) respectively, are
significantly lower than the mean values of PT in the control group (23.35,

19.77, 18.98, 16.28, 19.31).
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Regarding PTT At Admission, After 6 hr from admission, at 2nd day, at
3rd day, and Total PTT, the results exhibit that the mean values of PTT in
the Experimental group (45.36, 37.67, 31.16, 27.91, 36.53) respectively,
are significantly lower than the mean values of PTT in the control group

(55.64, 48.4, 41.76, 37.68, 46.05).

The results in the table above show that there are significant differences at
0.05 level between Experimental group and Control group in all PH values

(the P-values less than 0.05).

Regarding PH At Admission, After 6 hr from admission, on 2nd day, and
3rd day, and Total PH, the results exhibit that the mean values of PH in the
Experimental group (7.02, 7.28, 7.39, 7.38, 7.21) respectively, are
significantly higher than the mean values of PH in the control group (6.76,

7.17,7.29,7.28, 7.1).

5.11 Age that infants who underwent therapeutic hypothermia had
feed introduced

Table 5.11: Frequencies and percentage of differences between the
Experimental and the Control in which day they start feeding.

Start feeding Control Experimental | P value
Up to Day 3 0(0%) 3(9.1%) 0.108
Day 4 0(0%) 5(15.2%) 0.035
Day 5 0(0%) 15(45.5%) 0.000
Day 6 0(0%) 6(18.2%) 0.020
Day 7+ 15(55.6%) | 4(12.1%) 0.000
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5.12 follow up assessment finding between the Experimental and the
Control groups.

Table 5.12: Follow up assessment finding between the Experimental

and the Control groups.

Group
Result Control Experimental
Count Count
Normal 6 21
intracranial hemorrhage | 3 0
subcutaneous hematoma | 1 0
CT brain edema 12 12
subglual hematoma 1 0
Not done baby death 4 0
Normal 12 33
bulging fontanel 1 0
TFU Brain edema 4 2
not done baby death 7 0
not documented 0
Normal 14 33
Echo not done baby death 7 0
not documented 6 0
Normal 10 33
Vision loss 1 0
Vision test not done 2 0
not done baby death 7 0
not documented 7 0
Normal 10 33
hearing loss 1 0
Hearing test not done 2 0
not done baby death 7 0
not documented 7 0
Normal 5 30
EEG changes on wave 8 0
not done baby death 7 0
Not documented 7 3
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Chapter Six
Discussion

6.1 Introduction

In this current study, all patients were divided into two groups, 27newborn
in control and 33 experimental. Discussion it was built on answering

hypothesis which were presented earlier in this thesis.

The result of this study showed the presence of relationship between
therapeutic hypothermia and reducing mortality rate and a relationship
between therapeutic hypothermia and reducing seizure also with reducing
staying a day in MV and reducing neurodevelopment defect ( hearing,
vision ), improving in primitive reflexes ( sucking, Moro ) and these benefit

were harvested when TH implemented in NICU in Jenin hospital.
6.1.1 The first hypothesis:

The first hypothesis: The relationship between therapeutic

hypothermia and reduce mortality rate.

The percentage of mortality for infants HIE in the control group 4(14.8%)
was significantly higher than that in the experimental group 1(3%), while
the percentage late neonatal death 0(0%) in the experimental group was
significantly lower than that in the control group 7(25.9%) with P value

0.002. The previous study results consistent with current study that the risk
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for death or disability estimated nearly half of newborn who have moderate

to severe HIE (Jacobs et al.2013).

Infants treated with cooling experienced significantly decreased mortality
and improved neurodevelopmental outcomes (Azzopardi et al, 2009) A
randomized clinical trial was done by (Abbot. Laptook et al,2017) in April
2008 to June 2016 among infants with moderate or severe hypoxic-
ischemic encephalopathy divided to experimental group and control group.
Showed that the percentage of death or disability in was experimental

group at least 1-3% less than non-cooled infants at age 18-22 month.

6.1.2 The second hypothesis: The relationship between therapeutic

hypothermia and reduce seizure.

Regarding Seizures at the second and third day, the percentages of Non
Seizures are 27(81.8%) and 28(84.8%) which significantly higher than that
in the control group 8(29.6%) and 7(25.9%), while the percentage of
Present Seizures in the experimental group are 6(18.2%) and 5(15.2%)

which significantly lower than that in the control group 17(63%).

On the other hand, the results show that there are no significant differences
at 0.05 level between the Control group and the Experimental group in

Seizures 1in the first day (the P-value is less than 0.05).


https://www.ncbi.nlm.nih.gov/pubmed/?term=Laptook%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=29067428
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Study by Dawn Gano et, al 2015 Among 224 newborns, divided to two
group experimental group, control group showed the newborn in  moderate
encephalopathy were less likely to have seizures compared with control
group (experimental : 26% vs. control : 61%, P<0.001), but in severe HIE

there no difference in the risk of seizures both group.

6.1.3 The third hypothesis: The relationship between therapeutic

hypothermia and reduce staying day on MV.

Regarding MV after 6 hr from admission, the percentage in the
experimental groupl7 (53.1%) was significantly higher than that in the
control group 7(25.9%). In the second day, the percentage in the
experimental group 7(21.9%) was significantly higher than that in the
control group 3(11.1%). And in the third day, the percentage in the
experimental group 6(18.8%) was significantly higher than that in the
control group 17(63%).

And this approval by (Lopez Laporte MA et al,2019 )in his study
Approximately 50-70% of HIE infants need to mechanical ventilation

during cooling therapy.
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6.1.4 The fourth hypothesis: The relationship between therapeutic

hypothermia and reduce neurodevelopment defect (hearing, vision).

Many problem in visual and hearing occurs in infant who suffer from
moderate and sever HIE 25% and 18% respectively.( Lindstrom K et

al.2006).

In my study good outcome found, hearing and vision are normal in all
experimental group, but with one baby loss of vision and hearing as a case

of sever HIE.

6.1.5 The Fifth hypothesis: The relationship between therapeutic

hypothermia and improve in primitive reflexes (sucking, Moro).

Sucking: Regarding Suck at the second day, the percentage of Weak Suck
in the experimental group 25(75.8%) was significantly higher than that in
the control group 7(25.9%), while the percentage of Absent Suck in the
experimental group 7(21.2%) was significantly lower than that in the

control group 18(66.7%).

Regarding Suck at the third day, the percentage of Weak Suck in the
experimental group 19(57.6%) was significantly higher than that in the
control group 6(22.2%), and the percentage of Normal in the experimental
group 13(39.4%) was significantly higher than that in the control group
0(0%), while the percentage of Absent Suck in the experimental group

1(3%) was significantly lower than that in the control group 18(66.7%).
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From the other hand, the results in the table above show that there are no
significant differences at 0.05 level between the Control group and the
Experimental group in Suck in the first day (the P-values are higher than

0.05).

Moro: there are significant differences at 0.05 level between the Control
group and the Experimental group in Moro on the three days (the P-values

are less than 0.05).

Regarding Moro on the first day, the percentage of Weak Moro in the
experimental group 29(87.9%) was significantly higher than that in the
control group 15(55.6%), while the percentage of Absent Moro in the
experimental group 4(12.1%) was significantly lower than that in the

control group 11(40.7%).

Regarding Moro on the second day, the percentage of Weak Moro in the
experimental group 25(75.8%) was significantly higher than that in the
control group 11(40.7%), and the percentage of Normal Moro in the
experimental group 6(18.2%) was significantly higher than that in the
control group 0(0%), while the percentage of Absent Moro in the
experimental group 2(6.1%) was significantly lower than that in the control

group 13(48.1%).

Regarding Moro on the third day, the percentage of Weak Moro in the
experimental group 10(30.3%) was significantly higher than that in the

control group 5(18.5%), and the percentage of Normal Moro in the
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experimental group 21(63.6%) was significantly higher than that in the

control group 1(3.7%), while the percentage of Absent Moro in the

experimental group 0(0%) was significantly lower than that in the control

group 17(63%).

6.1.6 The sixth hypothesis

The benefit from implementation therapeutic hypothermia in HIE newborn

in Jenin Hospital?

added to all benefit mentioned previously in this study also in:

Feeding: HIE babies in experimental group started feeding too early
than control group who started at and above day 7 of finished cooling,
but other started at day 3 of finished cooling in 9.1% , 4 day 15.2% ,5
day 45.5%, 6 day 18.2%, 7+ day 12.1%.

The improvement on baby health status on HIE grade when compared
the first HIE degree before cooling and when cooling finished in the
first day 30 baby in experimental group found in moderate HIE at day
3 the number decreased to 9 baby , but the babies who found in
control group 13 in moderate and 12 in sever grade the health status
became more worst and without cooling increased to 24 babies in sever

stage oh HIE

Mortality: the mortality rate in cooling therapy is lower than the control

group.
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Also the follow up assessment results showed in vision test there is no
any vision loss on all babies who underwent cooling therapy compared
with one vision loss on control group, the same matter in hearing test

one hearing loss on control group with no losing in experimental group.

6.2 Study limitation

Transfer the baby to another hospital (five babies )
Miss diagnosis (one baby).

Baby died (three babies).

Baby who has congenital problem.

Baby who has chromosomal anomalies.

6.3 Strength point of the study

. This study is the first study in NICU in Jenin hospital.

. Therapeutic hypothermia protocol implemented newly in Jenin hospital

so the research result will give the encouragement.

Used the Quiz experimental design which gives the strength of the
research.

Taken the ethical part in consideration by using historical information

in control group.
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6.4 Conclusion

HIE is one of the most serious birth complications affecting full term
infants with few preventive treatment modalities available. The hypoxic-
ischemic event can be caused by multiple events, but ultimately brain
injury occurs because of impaired cerebral blood flow and oxygen delivery
to the brain. TH is a standard care for newborn 36 week GA who are
depressed at birth should be assessed to determine whether they meet the
criteria for cooling. TH may be achieved by either total body or selective
head cooling. while closely monitoring infants temperature to maintain

core temp 33-34 ¢ for 72 hours, followed by rewarming of 6 to 12 hours.

This potential neuroprotective intervention to treat neonatal HIE. In this
study therapeutic hypothermia was associated with a highly reproducible
reduction in the risk in neurodevelopmental disability in vision and hearing
and reducing the risk of seizure. also Infant with HIE who were treated
with TH shortly after birth were significantly more likely to survive with
zero % in mortality among TH group compared with who not underwent
TH. TH shown by significant improvement in sucking by started feeding

early that control group.


https://www.sciencedirect.com/topics/medicine-and-dentistry/neuroprotective-agent
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6.5 Recommendation

. Therapeutic hypothermia should be excluded for the following baby:
Baby (<36 weeks), Baby WT <1800, HIE baby admitted after 6hr ,

Lethal congenital and chromosomal anomalies.

« Current hypothermia protocol is starting treatment within golden
hours in the first 6 hrs of life, by systemic cooling to 34.5 + 0.5°C for
head cooling, for ( surface cooling ) or whole-body cooling(33.5 £

0.5°C) and continuing for 72 hrs.

« Rewarming phase recommended that temp should increase 0.2-0.5

degree Celsius per hour to reach 36.5 need to 6-12 hour to reach it .
. More researches needed on passive cooling and active cooling .

« More researches needed included HIE babies who pass the first six

gold hour and do TH in also first 12 hours.

« More researches needed on HIE babies who underwent TH but in wide
sample size and observed the developmental defect later on like, school

age.
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Appendix

Appendix 1

Hypothermia protocol

Therapeutic hypothermia protocol in NICU in Jenin Hospital

Eligibility criteria for therapeutic hypothermia (Refer to Cooling
guidelines):

The following criteria will be used as a guide when choosing to provide
neonatal hypothermia.

Inclusion Criteria: A. Infants > 35 completed weeks gestation admitted to
the NICU with at least one of the following:

(1) Apgar score of <5 at 10 minutes after birth

(2) Continued need for resuscitation, including endotracheal or mask
ventilation, at 10 minutes after birth

(3) Acidosis within 60 minutes of birth (defined as any occurrence of
umbilical cord, arterial or capillary pH < 7.00)

(4) Base Deficit > 16 mmol/L in umbilical cord or any blood sample
(arterial, venous or capillary) within 60 minutes of birth.

(5) Infants that meet criteria A will be assessed for whether they meet the
neurological abnormality entry criteria

B. Moderate to severe encephalopathy (Seizure, hypotonia, coma)

C. Timing: Initiation of this therapy should begin within 3-6 hours of birth.

New data suggest that cooling before 12 hours of age may have benefits.
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Identification and selection of patients for cooling flowchart

Do you need to COOL?
Is the infant less NO - Contact consultant at Regional NICU e
than 6 hours old? if unsure of suitability
b YES Discussed with (name)
y
Is the infant >36 a5 Cooling Centre
completed weeks > Outcome (piessecicie) | FOR cooling / NOT FOR cooling |
gestation ? T
sign/date/time
YES \. /
4' A
4 : . ™
Does the infant have AT LEAST ONE of the following? v
APGAR score of <5 at 10 minutes after birth
Continued need for RESUSCITATION at 10 minutes NO NO
ACIDOSIS pH <7.00 within 60 minutes of birth (cord, arte-
rial venous or capillary)
BASE DEFICIT >16 mmol/L within 60 minutes of birth
&ord, arterial, venous or capillary) J
YES
v /" Does the infant have ALL THREE of the following, -
Has the infant NO af denoting moderate to severe encephalopathy? v
had seizures? "] CONSCIOUSNESS: altered state with reduced / absent
response to stimulation
AND
REFLEXES: abnormal reflexes (weak / absent suck or
Moro response, abnormal pupils)
YES AND
TONE : focal or general hypotonia, or flaccid
\ g yp )
YES
v v
f v Sign/date/time
Commence COOLING
v Sign/date/time
Refer to Setreferral guidelines
For advice discuss with Regional NICU
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Appendix 2

Therapeutic hypothermia Check list
If baby has a perinatal event and/or acidosis and meets the criteria below,

therapeutic hypothermia may be indicated.

A-Meet criteria

e Gestational age > 36week

e Wt>1800:

B-Physiological Criteria (Ethier of two):

e Cord pH <7.0 or base deficit >—16
e pH7.01 to 7.15 or base deficit =10 to —15.9 on cord gas or blood gas within 1 h

AND

e history of acute perinatal event (ex ,uterine rupture)

e Apgar score <5 at first 10 minutes or at least 10 minutes of positive-pressure

ventilation

C-Neurological Criteria ( Ethier of two)

e presence of seizures I:I

e OR at least on sign in three or more of the six categories
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Criteria for defining moderate and sever encephalopathy

Moderate encephalopathy

Severe encephalopathy

1.

Level of

consciousness Lethargy! Stupor/coma
2. Activity Decreased o
3. Posture (Distal flexion, full internally rotated, legs

extension )

extended with feet in forced

plantar flexion
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Appendix 3

Observed data sheet

Effectiveness and outcome of implementation therapeutic hypothermia
in asphyxiated neonate at Governmental hospital in West bank

Section one : demographic data

1. Study number
2. Date

3. Mother name
4. Baby name

5. Age of mother
6. City

7. Educational level

8. Telephone number

Section two : about mother and mother delivery

Q1: In complicated deliveries , the staff present in the delivery room included:

Pediatrician
Pediatrician specialized in neonatology
A nurse midwife

A WD e

A nurse from neonatal

Q 2: Onset of labour for mothers whose infants underwent therapeutic hypothermia

1. Spontaneous
2. Induction
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Q 3: what is the Distribution of parity, Parity TH ?

Nulliparous
Para l

Para 2

Para 3+

A

Q 4: Did an acute perinatal event occur?

Variable / late foetal heart rate decelerations
Prolapsed / ruptured / tight nuchal cord
Uterine Rupture

Maternal haemorrhage / placental abruption
Maternal trauma

Other

o g s W

Q 5: what is the Mode of delivery for mothers whose infants underwent therapeutic
hypothermia ?

Spontaneous Vaginal Cephalic
Vaginal Breech

Caesarean section

Ventouse

Forceps

o wnNE

Q 6 : what is the color of Liquor ?

1. Clear
2. Meconium

Section Three : about baby and TH

Q 1: Is TH standard of care in your institute?

1. Yes
2. No

Q 2: Do you have a written protocol for TH?

1. Yes
2. No
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Q 3: What scale do you use to grade the severity of HIE ?

Sarnat
Garcia —alix
Other

None

A w e

Q 4: How many times do you perform TH in a month?

(i per month ).

Q 5: what is the gender of infants who underwent therapeutic hypothermia ?

1. Male
2. Female

Q 6 : what is the Apgar Scores at 1, 5 and 10 minutes for infants who underwent
therapeutic hypothermia ?

Score 1 minute 5 minutes 10 minutes

0-3

4-7

8-10

Q7: Resuscitation for infants who underwent therapeutic hypothermia?

Spontaneous breath taken
Resuscitation required
Intubation required

Chest compression required

R A

Q 8: What inducing methods do you use for TH?

1. Head cooling
2. Surface cooling

Q 9: Is cooling preformed before 6hr ?

1. Yes
2. No
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Q 10: What is the duration of cooling (hr)?

1. For 72 hours
2. Less than
3. More than

Q 11: Drugs or fluid treatment administered at birth for infants who underwent

therapeutic hypothermia ?

Adrenaline
Dextrose

Saline

O neg blood
Sodium Bicarbonate

IAEEIE S

Q 12: what is the pH level from cord and initial infant blood gases for infants who
underwent therapeutic hypothermia?

pH level

Cord blood Gas

Initial Arterial Blood Gas

6.6-6.7

6.71-6.8

6.81-6.9

6.91-7.0

7.01-7.1

7.21-7.3

7.31-7.4
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Q 13: Assessment for therapeutic hypothermia TH

>36 completed weeks gestational age

Apgar score < 5 at 10 minutes

Weight > 1800 grams

Continued need for PPV or Intubation at 10
mins

Acidosis present in any blood sample
within 60 minutes of birth

Base Deficit >16.0 mmol/L in any blood
sample, within 60 minutes of birth

Q 14: Drugs and Volume Replacement Day 1,2 & 3

Day 1 Day 2 Day 3

Sedation

Antibiotics

Anticonvulsants

Inotropes

Blood products

Volume replacement

Other
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Baby who received
cooling therapy

At admission

After 6hr from
admission

Sull gl

CIE L

VIS:

e BP

e HR

e TEMP
Lab test:

¢ Hemoglobi

n
e Platelet
e BUN

e Creatinine

o ALT

o AST

e Sodium
e Calcium

e Potassium

e RBS
e CRP
Coagulation

profile




o PTT
ABG
e PH
e PCO2
e PO2
e HCO3

MV parameters

e FIO2

e Respirato
ry rate

e Pressure
support

e Pressure
limit

e PEEP

Seizure

a cranial ultrasound

magnetic resonance
imaging (MRI)

Cardiac echo
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Q 15: How do you measure body temperature?

1. Rectal probe
2. Axillary
3. Surface

Q 16: SARNAT Scoring on Treatment

Day 1 Day 2 Day 3

level of 1. Hyper alert
consciousness Lethargic or
obtunded
Stupor or Coma
Normal
Undocumented

no

Normal
Decreased
Absent
Undocumented

Activity

AN

Normal
Mild hypotonia
Flaccid
Undocumented

Muscle tone

AN E

=

Mild distal flexion
Strong distal
flexion

3. Intermittent
decerebration
Normal
Undocumented

Posture

n

Overactive
Decreased or
absent

3. Normal

4. Undocumented

I

Stretch reflexes

Weak

Absent

Normal
Undocumented

Suck

Eal el

Strong

Weak

Absent

Normal
Undocumented

Moro

Tonic Neck Strong
Absent
Normal

Undocumented

1
2
3
4
5,
1. Slight
2
3
4
5
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1. Muydriasis
Pupils 2. Miosis

3. Variable; often

unequal

4. fixed

5. dilated

6. Normal

7. Undocumented

1. Tachycardia
Heart rate 2. Bradycardia

3.Variable

4.Normal

5.Undocumented

1. None
Seizures 2. Present

3. Undocumented

Q 17: Grade of Encephalopathy on Treatment

Grade Day 1 Day 2 Day 3

Moderate HIE

Severe HIE

Q 18: Age that infants who underwent therapeutic hypothermia had feed introduced

Up to Day 3

Day 4

Day 5

Day 6

Day 7+

Q 19: infant mortality for infants who underwent therapeutic hypothermia

Early neonatal death

Late neonatal death

Q 20: Grade of encephalopathy on discharge

Mild-Moderate HIE

Moderate HIE

Moderate to Severe HIE

Severe HIE

HIE not documented




Q21: finding after discharge ?
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Result

TFU

Echo

Vision test

Hearing test

EEG

Assessment after 6 weeks




AN-NAJAH UNIVERS

PROTOCOL FOR HUMAN SUBJECTS
RESEARCH

NEW PROJECTS ONLY

Investigator’s Assurance

By submitting this protocol, I attest that I am aware of the
applicable principles, policies, regulations, and laws governing
the protection of human subjects in research and that I will be
guided by them in the conduct of this research.

To apply for human subjects IRB review:

1. Download this New Projects IRB Protocol and save it on a floppy disk
or on your hard drive. You may then open it, type in all requested
information, save the file (please use your last name and New Project
Protocol as the title: e.g., Musmar New Project Protocol), and send the
file as an e-mail attachment, along with your informed consent letter(s),
to the Institutional Review Board at

“irb@najah.edu’.

It is essential that you answer all questions on this form since this is the
primary source of information used by Board members to make their
decisions. Also, only include information necessary to answer the
questions. Please keep your responses as free of jargon as possible.
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2. Please also send, by campus mail, all supporting materials that cannot

be e-mailed (e.g., measures, permission letters from off-campus sites)

to the IRB at An-Najah University, Nablus, Palestine. If your research
requires review by the full Board, you will be so notified and asked to

provide an additional 12 copies of the supporting materials.

PLEASE DO NOT INCLUDE THIS PAGE WITH YOUR SUBMISSION

REV 9/08

Office of the Institutional Review Board
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PLEASE BE SURE TO COMPLETE ALL SECTIONS

Current Date of Submission: _7/7/2020

IRB office use only: Date received in IRB office (stamp)

If this is a revision in response to an 1RB Report of Action (ROA)-approval
pending, indicate the date of the ROA:

Title of Research: _ Effectiveness and outcome of implementation
therapeutic hypothermia in asphyxiated neonate at Governmental
hospital in West bank

Principal Investigator: Elham Mahmoud Fayad
Department/School Lial) <l )
Room # where mail can be sent
Phone 0568573458 E-mail
turkam.elham2020@gmail.com
Other Investigator: _
Department/School_
Room # where mail can be sent
Phone E-mail _
**Faculty Sponsor (for Student Research): Dr Eman Alshawish

Jayyose

Department/School: _faculty of Medicine and Health
Sciences

Room # where mail can be sent

Phone _0595778058 _E-mail _alshawish@ najah.edu

%dent Street Address Alzababdah , Jenin
City Jenin State Palestine Zip 00970
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Type of Research (please check):

Dissertation (PLEASE NOTE: IRB review of
dissertation
research requires prior

successful proposal defense.)
PhD Defense Date:

Master’s Thesis _*

Class project _____

all other projects____
** |f the primary investigator is a student, check here to indicate that your
faculty sponsor has read the entire
application, including cover letters, informed consents, and data collection
instruments, and asserts that this application is accurate and complete.

Dates Human Subjects Portion of Research Scheduled: from: July to
December 2020.

Site(s) of Human Subject Data Collection: _in Jenin Govermental
Hospital

(NOTE: If sites are administratively separate from the University, please
submit approval letters, or indicate when they will be forthcoming.)
Funding Agency (if applicable): NO

I. NATURE OF THE RESEARCH
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In the judgment of the Principal Investigator, this research qualifies for which of

the following types of review:

Review Type: exempt (category*___expedited (category) _full Board"

II. PURPOSE OF RESEARCH

Briefly describe the objective(s) of the research (please keep description jargon free
and use 100 words or less; the IRB will file this information in our descriptions of
approved projects).

e To assess the effectiveness and outcome of implementation therapeutic
hypothermia .

e To assess the relationship between therapeutic hypothermia and mortality rate.

e To assess relationship between therapeutic hypothermia and seizure .

e To assess relationship between therapeutic hypothermia and staying day in NICU.

e To assess relationship between therapeutic hypothermia and neurodevelopment
defect( hearing, vision).

e To assess relationship between therapeutic hypothermia and improve in primitive

reflexes ( sucking, Moro ).

1 All research that is either externally funded or greater than minimal risk must be reviewed by the full
Board
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1. METHODS

Approximate number of subjects: _30 in each group, to tal
60

Subjects will be (check only if applicable):
* _minors (under 18)
___involuntarily institutionalized

___mentally handicapped

Describe in detail how the subjects will be selected and recruited:

The study will use Quzi experimental design. The study conclude prospective study

experimental group baby who received therapeutic hypothermia and historical study
as control

group who not received therapeutic hypothermia . Survey will be carried out at
Neonatal

Intensive Care Unit in Governmental Hospital in Jenin

* Study Population and sampling : The researcher will target all the newborn who
HIE

admitted to intensive care unit at Jenin hospital .

* Data collection methods and instrument :the data gathering by check list and

Questionnaire(appendix3) that consists several parts , included socio-demographic
characteristic
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about the mother and the baby, baby status during and after birth, and question about

therapeutic

hypothermia criteria, and baby status during implementation criteria and finding that
will be seen

,other investigation.

After obtaining a formal approval from IRP and the ministry of health (MOH) ,
secondary data

will be collected started through using neonatal register book and the baby file to
observe the

result of lab test and some radiology studies (February 2019-June 2020).

* inclusion criteria

All baby who have HIE.

Singleton and twins.

e Baby with gestetional age above 36week.
e Babywt > 1800

e Primigravida or multigravida .

e HIE newborn from normal delivery, cesarean delivery, instrument delivery.

* Exclusion criteria

All baby admitted to NICU not HIE .
e Baby (<36 weeks)

e Babywt <1800

e HIE baby admitted after 6hr .

e Lethal congenital and chromosomal anomalies.
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Describe exactly what will be done to subjects once they have agreed to participate

in the project:

The data gathering by check list and Questionnaire(appendix3) that consists several
parts , included socio-demographic characteristic about the mother and the baby, baby
status during and after birth, and question about therapeutic hypothermia criteria, and
baby status during implementation criteria and finding that will be seen ,other
investigation.

After obtaining a formal approval from IRP and the ministry of health (MOH) ,
secondary data

will be collected started through using neonatal register book and the baby file to
observe the

result of lab test and some radiology studies (July 2020- december 2020)
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What incentives will be offered, if any? Nothing

IV. RISKS/BENEFITS TO PARTICIPANTS

Identify possible risks to subjects:
(NOTE: These may be of a physical, psychological, social or legal nature. If subjects are

vulnerable populations, or if risks are more than minimal, please describe what additional
safeguards will be taken.) no risk

What are the benefits and how will they be optimized?

This study will support the use of therapeutic hypothermia in treatment newborn who
have HIE

and harvesting the benefit that return the baby and family and to hospital and society by
reduce

the complication of birth asphyxia .

So the Study is important for several reasons. First, a lack of Palestinian studies that can
support

the implementation of cooling therapy .Second ,this research will be the first study that
deal

with this type of treatment in Jenin Governmental Hospital .Third, to increase the

awareness of health team in the neonatal intensive care unit to the advantage of this
treatment .

Fourth , decrease the cost of HIE treatment because the cooling therapy will be offer
benefit

when decrease the severity of HIE complication.

Do benefits outweigh risks in your opinion? Yes i

Are there potential legal risks to the Principal Investigator or University? Yes-----
No -V
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V. INFORMED CONSENT

Describe how participants will be informed about the research before they give their
consent. Be sure to submit with this protocol a copy of the informed consent/assent
letter(s) you will use. Please prepare your informed consent letter at the 8" grade
reading level or lower as dictated by the needs of the subjects. (See IRB website for
required elements of an informed consent.)

Dear Parents:
To participate in a research project being conducted in the department; your

participation is entirely voluntary. It is up to you to decide whether or not to take part in
this study.

Before you decide, it is important for you to understand what the research involves.
This consent form will tell you about the study, why the research is being done and the
possible benefits, risks and discomforts.

If you wish to participate, you will be asked to sign this form. If you decide to take
part in

this study, you are still free to withdraw at any time and without giving any reasons for
your decision.

If you do not wish to participate, you do not have to provide any reason for your
decision. You will not lose the benefit of any medical care to which you are entitled or
are presently receiving.

Please read this form carefully and feel free to discuss it with your family, friends and
doctor before you decide.

And the data gathering by check list and Questionnaire

Benefits:

This study will support the use of therapeutic hypothermia in treatment newborn who
have HIE

and harvesting the benefit that return the baby and family and to hospital and society by
reduce

the complication of birth asphyxia .
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Risks and discomforts:

There are no physical risks associated with this study.

Costs and reimbursements:

There is no cost to you for participating in this study. You will not be paid for your
participation.

Who to contact for questions about this study:

If you have any questions about this study, you can contact The Principal Investigators,

Elham Mahmoud Fayad (0568573458)

Consent:

I, , have read and

Understand the above information and agree to participate in the study entitled:

Effectiveness and outcome of implementation therapeutic hypothermia
in asphyxiated neonate at Governmental hospital in West bank .

I understand that my participation is voluntary and that all the information collected will
be kept confidential and used only for scientific objectives.

I am not waiving any of my legal rights by signing this consent form. | freely consent to

Participate in this study.

Signature of parent
Date
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V. INFORMED CONSENT

Describe how participants will be informed about the research before they give their
consent. Be sure to submit with this protocol a copy of the informed consent/assent
letter(s) you will use. Please prepare your informed consent letter at the 8" grade
reading level or lower as dictated by the needs of the subjects. (See IRB website for
required elements of an informed consent.)
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VI. PRIVACY/CONFIDENTIALITY

Please describe whether the research would involve observation or intrusion in situations where subjects have a
reasonable expectation of privacy. If existing records are to be examined, has appropriate permission been
sought; i.e. from institutions, subjects, physicians? What specific provisions have been made to protect the
confidentiality of sensitive information about individuals?

Every participant in the study will receive an explanation about the purpose, confidentiality of the study.
Participation in the study will be voluntary and based on the ability to give an informed consent, all data and
information’s gathered is strictly confidential and is not to be accessed by any other without prior permission
from the participants, moreover, the participant had the right to withdraw at any time if they can’t complete the

guestionnaire.

Data confidentiality: Participants will be informed that data will be treated with absolute confidentiality,
and that data will be used exclusively for the objectives of the study.
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