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Abstract 

Hypoxic ischemic encephalopathy (HIE) is a worldwide problem. It is a type of brain injury that occurs when the brain 
doesn’t receive enough oxygen or blood flow occurring during pregnancy, labor and delivery or in the postnatal period. 
We aimed to investigate the characteristics of HIE among neonates admitted to Sanglah General Hospital. This 
observational retrospective study was conducted from January 2018 to December 2020 in Neonatology Ward of Sanglah 
General Hospital. This study was dominated by male subject, mild HIE (65.4%) with caesarian section (65.4%) and 
referred from other hospital (60.6%). Moreover the cases of seizure, neonatal sepsis and neonatal pneumonia 
accounted for 20.2%, 73.1%, and 34.6%, respectively. Mortality occurred in 28.8% neonates, but only 17.6% moderate 
HIE and 47.4% severe HIE got cooling therapy. Maternal characteristics were severe preeclampsia, placenta previa, 
previous abortion, hypertension, asthma and diabetes mellitus. This study demonstrated that HIE characteristics in 
neonates of Sanglah General Hospital mostly were mild stages, male gender, caesarean section as mode of delivery and 
majority was referred from other hospital.  
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1. Introduction

Neonatal encephalopathy may resulted from variety of conditions. If encephalopathy caused by diffuse hypoxic ischemic 
brain injury, it can be mentioned as hypoxic ischemic encephalopathy (HIE). Hypoxic ischemic encephalopathy is one 
of the major causes of disabilities and deaths in newborns worldwide [1]. Hypoxic ischemic encephalopathy remains as 
major concern especially in developing countries with incidence 1.5-2 per 1000 live births with severe consequences, 
such as neonatal mortality and acute neurological injury with long-term neurodevelopmental disabilities [2-5]  

Hypoxic ischemic encephalopathy is type of brain injury that occurs when the brain doesn’t receive enough oxygen or 
blood flow. It may occur during pregnancy, labor and delivery or in postnatal period [6]. Hypoxic ischemic 
encephalopathy is a syndrome with nonspecific features, characterized by disorder of neurological function occurring 
in the first days of life in term and near-term neonates. Impact of neurodevelopmental occur mostly in neonates with 
moderate to severe forms of encephalopathy compared with mild HIE [7]. A proportion of brain injury in HIE occurs as 
result of primary hypoxic ischemic; however, the majority of postasphyxial brain injury occurs during secondary phase, 
after reestablishment of cerebral circulation and oxygenation [8]. 

Sarnat developed descriptive staging based on examination to classify infants from mild to severe encephalopathy. 
Recently some studies used modified Sarnat staging to exclude the heart rate variability that occurs during HIE 
treatment [7,9]. Sarnat stages can be used as predictor for long-term prognosis and as inclusion criteria for therapeutic 
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hypothermia. In addition Thompson et al. developed a simplified scoring system based on Sarnat staging. The outcome 
of treatment depend on the stage whether its mild, moderate, or severe HIE [10].  

A study of HIE in Japan showed risk factors of poor outcome includes birth weight, low APGAR score at 5 minutes and 
epinephrine usage. Laboratory abnormalities such as serum lactate, aspartate aminotransferase and alanine 
aminotransferase as well as abnormal brain magnetic resonance imaging (MRI) findings were also associated with poor 
outcome. Moreover study in Nepal also revealed that maternal infections, low socioeconomic status and multiple births 
were important risk factors for mortality in HIE especially in low resource settings [11]. 

Hypoxic ischemic encephalopathy is a serious condition. Randomized controlled trial showed that early cooling therapy 
improved neurodevelopmental outcome of newborns with HIE. The aims of this study is to investigate the 
characteristics of HIE among neonates admitted to Sanglah General Hospital.  

2. Material and methods 

This descriptive observational study, retrospectively collected data from all neonates with HIE in Sanglah General 
Hospital during January 2018 to December 2020. Samples were collected consecutively. Data was collected from 
medical records. The accessible population were all HIE neonates admitted to neonatology ward of Sanglah General 
Hospital during study period and who fulfilled the inclusion criteria. Inclusion criteria include all neonates admitted to 
neonatology ward of Sanglah General Hospital with HIE from January 2018 to December 2020. Exclusion criteria was 
neonates with incomplete medical record. The sample size was determined by using total sampling method in the period 
of the study. The study results are shown descriptively in tables as number and percentage.  

3. Results  

The total neonates included in this study were 104 neonates with HIE and fulfilled inclusion criteria in the study. We 
performed retrospective study of all neonates with HIE admitted at our centre, started from January 2018 until 
December 2020.  

Characteristics of neonates with HIE were showed in table 1. The number of cases for mild, moderate and severe stages 
were 65.4%, 16.3% and 18.3%, respectively. Seventy-four neonates (71.2%) were male and 30 neonates (28.8%) were 
female with ratio male-to-female 2.4:1. This study found HIE mostly occured in term neonates (69.3%). Twenty-two 
neonates (21.2%) had birth weight below 2500 grams and 82 neonates (78.8%) had normal birth weight (≥2500 
grams). The incidence of HIE was higher in newborns delivered by caesarean section (65.4%). Most neonates were born 
in other hospital (60.6%). There were 11.5% of multiple birth, 27.9% with fetal distress and 25.9% with PROM 
(Premature Rupture Of Membranes) >12-24 hours.  

Table 1 Characteristics of neonates with HIE  

Variables Cases (n = 104) (%) 

HIE stage 

 Mild (1-10) 68 (65.4) 

 Moderate (11-14) 17 (16.3) 

 Severe (≥15) 19 (18.3) 

Gender 

 Male 74 (71.2) 

 Female 30 (28.8) 

Gestational age 

 < 37 weeks 30 (28.8) 

 37-42 weeks 72 (69.3) 

 >42 weeks 2 (1.9) 

Birth weight 

 <2500 grams 22 (21.2) 

 ≥2500 grams 82 (78.8) 
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Mode of delivery 

 Spontaneous 36 (34.6) 

 Caesarean section 68 (65.4) 

Referrral 

 Yes 63 (60.6) 

 No 41 (39.4) 

Multiple birth 

 Yes 12 (11.5) 

 No 92 (88.5) 

Fetal distress 

 Yes 29 (27.9) 

 No 75 (72.1) 

PROM (premature rupture of membrane) 

 None 72 (69.3) 

 > 12 – 24 hours 27 (25.9) 

 > 24 hours 5 (4.8) 

 

Table 2 Maternal Characteristics of neonates with HIE 

Variables Cases (n = 104) (%) 

Gravida 

 1 64 (61.6) 

 2 28 (26.9) 

 3 10 (9.6) 

 >3 2 (1.9) 

Severe Preeclampsia 

 Yes 32 (30.7) 

 No 72 (69.3) 

Placenta previa 

 Yes 7 (6.7) 

 No 97 (93.3) 

Previous abortion 

 Yes 9 (8.6) 

 No 95 (91.4) 

Gestational Hypertension 

 Yes 22 (21.2) 

 No 82 (78.8) 

Asthma 

 Yes 4 (3.8) 

 No  100 (96.2) 

Diabetes Mellitus 

 Yes 2 (1.9) 

 No 102 (98.1) 

 
Table 2 showed the maternal characteristics of neonates with HIE. Majority of neonates (61.6%) were born from 
primigravida mothers. Thirty-two mothers (30.7%) with severe preeclampsia. The number of cases with history of 
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placenta previa, previous abortion, hypertension, asthma and diabetes mellitus were 6.7%, 8.6%, 21.2%, 3.8%, 1.9%, 
respectively.  

The comorbidities of neonates with HIE were showed in table 3. Seizure was found in 20.2% cases, neonatal sepsis in 
73.1% cases and 34.6% neonates with neonatal pneumonia. Death occurred in 28.8% neonates. 

Table 3 Comorbidities and outcomes of neonates with HIE 

Variables Cases (n = 104) (%) 

Seizure 

Yes 21 (20.2) 

No 83 (79.8) 

Neonatal sepsis 

Yes 76 (73.1) 

No 28 (26.9) 

Neonatal pneumonia 

Yes 36 (34.6) 

No 68 (65.4) 

Mortality 

Yes 30 (28.8) 

No 74 (71.2) 

 

Table 4 showed cooling therapy in moderate and severe HIE. It found 17.6% moderate HIE cases and 47.4% severe HIE 
cases got cooling therapy.  

Table 4 Cooling therapy in moderate and severe HIE 

 Moderate HIE 

(n = 17) (%) 

Severe HIE 

(n = 19) (%) 

Cooling therapy 

 Yes 3 (17.6) 9 (47.4) 

 No 14 (82.4) 10 (52.6) 

4. Discussion 

Hypoxic ischemic encephalopathy is a serious condition that affects newborns. Asphyxia is one of the leading causes of 
mortality and significant neuromotor disability among survivors. Asphyxia can predispose newborn developing a large 
number disorders affecting every system of body in neonate. When asphyxia is followed by complex symptoms, a 
syndrome has been described known as HIE [12]. Hypoxic ischemic encephalopathy remains as serious problem due to 
adverse neurodevelopmental outcomes with lifelong consequences.  

In this study, most neonates had mild HIE (65.4%). Hafza reported similar results with predominance of mild HIE [14]. 
This is similar to a study of 237 newborn in Ireland which showed 68,2% had mild stage of HIE. In addition, another 
study conducted in South India found the proportion of newborns with mild HIE was 56% [12,14] different with study 
from Pakistan which was dominated by moderate HIE [13]  

This study found that 71.2% neonates with HIE were males. Although other studies also show male predominance but 
the number of males in our study were much more as compared to other studies [15,16], with ratio male to female was 
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2.4:1. This finding is similar with several studies which found male gender was conclusively found as risk factor for HIE 
[17, 18].  

In this study, 28.8% of neonates with HIE were preterm babies. Azam stated prematurity increases HIE [19]. Niaz found 
31% of HIE cases were preterm babies. However mortality is higher in term babies as compared to preterm babies with 
HIE (65% vs 35%). Prematurity is one of the major risk factor adversely affecting the outcomes of asphyxia babies. The 
brains of premature neonates are more fragile and susceptible to injury [20]. In this study, only 1.9% of neonates with 
HIE were postterm baby. In postterm condition, fibrosis of placenta can decrease blood flow from placenta to fetus and 
increase the risk of asphyxia [21] 

Our study found that most deliveries were caesarean section (65.4%). Delivery by caesarian section is risky to asphyxia 
that lead to HIE. Some previous studies showed similar results [25]. Zulfiqar et al. in his study also described 66% of 
babies delivered by caesarian section had birth asphyxia as compared to 34% cases born by spontaneous delivery [26] 
Its similar with Liliana et al. found that most of HIE cases were caesarean section deliveries [27]. In our study, mostly 
caesarean section was performed because there were problems with mother, baby or both before delivery. Several 
studies reported that incidence of birth asphyxia was significantly higher in emergency caesarean section than elective 
caesarean section mostly because of the indications for emergency caesarean section as fetal distress, failure progress 
of normal labor, and cephalopelvic disproportion which endanger the neonates[28-30]. 

In this study, we found 11.5% of neonates were multiple birth, includes twin or triplet. Martinez et al. found that twin 
gestation was significantly associated with higher risk of HIE [36] however Nafisa et al. found that twin was not a 
significant risk factor for HIE, keeping with Curry et al [37,38]. Multiple birth are risky for HIE which occurs when there 
is insufficiency of oxygenated blood travelling to the baby’s brain during or near the time of birth [36,38]. 

Fetal distress during maternal admission, indicates fetal impairment with unknown duration, might be a consequence 
from major preceding hypoxic ischemic events and is associated with neurological harm. The fetal distress on maternal 
is probably a sign of long lasting distressed fetus [39]. In our study, we found 27.9% neonates born from mother with 
fetal distress on admission.  

In this study, the frequency of HIE in neonates who suffered premature rupture of membranes (PROM) >12 hours -24 
hours and from PROM >24 hours were 25.9% and 4.8%, respectively. The same result was reported by Majeed et al. 
which showed that 24% babies whose mother had PROM developed HIE [40]. Premature rupture of membranes is not 
only association with increased incidence of emergency caesarian section but also with birth asphyxia and HIE [41]. 
Hafza et al. found that the frequency of HIE in PROM compared to other studies (24.9% vs 10%) [14]. 

Maternal comorbidities like severe preeclampsia, placenta previa, previous abortion, hypertension, asthma and 
diabetes mellitus were predisposing risk factors for HIE. This study found 30.7% neonates were born from mother with 
severe preeclampsia. Mother with preeclampsia can increase the risk of HIE. Several studies found similar results that 
preeclampsia can be the risk factor of HIE [13,43,44]. In preeclampsia mother, abnormal tophoblastic invade both 
maternal decidual arteries, leads to reduction of placental perfusion and relative placental ischemia [45]. In this study, 
we also found 6.7% with history of placenta previa. Placenta previa may cause severe bleeding. The placenta 
prematurely tears away from uterus, directly and acutely result in fetal hypoxia and risky for HIE [43,45] 

In this study, we found 1.9% neonates born from mother with diabetes mellitus. Diabetes mellitus may increase the risk 
of HIE by increasing risk of macrosomia, hypoglycemia, hypocalcemia, respiratory distress syndrome, polycythemia, 
hyperbilirubinemia, and cardiomyopathy. Maternal hypertension were also associated with the increased risk for HIE 
[42].  

Seizures were found as common clinical feature in neonates with HIE, similar with other study which abnormal neonatal 
reflex and seizures, were the most frequent clinical features in neonates with HIE. Lee and Qureshi also reported similar 
results. This study found seizure in 20.2% of the babies with HIE [16,29,40].  

There are several risk factors for the development of HIE and one of the most important is perinatal infection. Infection 
associated with perinatal hypoxia is not only as risk factor, but also causal factor in some cases and factor for poor 
prognosis of brain damage. Inflammatory response that is produced by infection causes brain damage [46]. In this study, 
we found other problems including neonatal sepsis and pneumonia neonatal in 73.1% and 34.6%, respectively. 

Consequences of HIE ranging from cognitive, behavioural and memory problems to seizure and cerebral palsy of varying 
degrees and death. This consequences were rare in mild HIE but high in severe HIE. Morris et al. found that the outcome 
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of severe HIE is poor, with high portion of severe HIE dying or survive only for palliative care [47] Shankaran et al. found 
that neonates with moderate encephalopathy have 10 percent risk of death, meanwhile the survival group have 30 
percent risk of disabilities. Sixty percent with severe encephalopathy die [48]. In severe HIE, the mortality rate is 
reported 25-50%. Multi organ failure is the etiology of most deaths which occur in the first week of life. Hypoxic ischemic 
encephalopathy with severe neurologic disabilities mostly die secondary to aspiration pneumonia or systemic 
infections [49]. In this study, the mortality rate was 28.8%. 

Current evidence and guidelines suggest that newborn who are term or near term with evolving moderate to severe 
HIE should be treated with therapeutic hypothermia (cooling therapy) [50]. Neonates with moderate to severe HIE are 
risky for adverse events, such as cerebral palsy, neurodevelopmental disorders, or death. There is evidence from large 
randomized controlled trial that stated hypothermia is beneficial for neonates with HIE [50,51]. Multicenter studies also 
indicated that hypothermia treatment can significantly improve the prognosis of newborns with severe HIE, as well as 
window period of treatment <6 hours after birth [52]. Therapeutic hypothermia improves the survival and decreases 
the rate of disability of neonates with HIE [51]. Therapeutic hypothermia has multiple neuroprotective effects, including 
reduction of cerebral metabolism, prevention of seizures, stabilization of the blood brain barrier, inhibition of 
glutamate, selective reduction of apoptosis, and suppresion of microglia activation. In this study, we found as many as 
17.6% moderate HIE and 47.4% of severe HIE received cooling therapy. 

5. Conclusion 

In conclusion, this study demonstrated the characteristics of HIE in neonates at Sanglah General Hospital mostly were 
mild stage, male gender, caesarean section as mode of delivery and majority was referred from other hospital.  

Compliance with ethical standards 

Acknowledgments 

This research was self-sponsored by authors. Hereby the authors acknowledged Sanglah Central General Hospital for 
providing assess for the collection of information. 

Disclosure of conflict of interest 

No of interest statement.  

Statement of informed consent 

Informed consent was obtained from all individual participants included in the study. 

References 

[1] Cerio FG, Celador IL, Alvares A, Hilario E. Neuroprotective Therapies After Perinatal Hypoxic-Ischemic Brain 
Injury. Brain Sci. 2013; 3: 191-214. 

[2] Kurinczuk JJ, White-Koning M, Badawi N. Epidemiology of Neonatal Encephalopathy and Hypoxic-Ischemic 
Encephalopathy. Early Hum. Dev. 2010; 86: 329-38. 

[3] Juul SE, Ferriero DM. Pharmacologic Neuroprotective Strategies in Neonatal Brain Injury. Clin Perinatol. 2014; 
41: 119-31. 

[4] Martinello K, Hart AR, Yap S, Mitra S, Robertson NJ. Management and Investigation of Neonatal Encephalopathy. 
Arch. Dis. Child Fetal Neonatal Ed. 2017; 102: 346-58. 

[5] Black RE, Cousens S, Johnson HL, Lawn JE, Rudan I, Bassani DG. For the Child Health Epidemiology Reference 
Group of WHO and UNICEF. Global, Regional, and National Causes of Child Mortality in 2008: A Systematic 
Analysis. Lancet. 2010; 375: 1969-87. 

[6] Bano S, Chaudhary V, Garga U. Neonatal hypoxic-ischemic encephalopathy: A radiological review. J Pediatr 
Neurosci. 2017; 12(1): 1745-1817. 

[7] Wachtel EV, Verma S, Mally PV. Update on the Current Management of Newborns with Neonatal Encephalopathy. 
Curr Probl Pediatr Adolesc Health Care. 2019; 49: 100636. 



GSC Advanced Research and Reviews, 2022, 10(01), 070–077 

76 

[8] Wassink G, Gunn ER, Drury PP, Bennet L, Gunn AJ. The Mechanisms and Treatment of Asphyxial Encephalopathy. 
Front Neurosci. 2014; 8: 40. 

[9] Sarnat HB, Sarnat MS. Neonatal Encephalopathy Following Fetal Distress: A Clinical and Electroencephalographic 
Study. Arch Neurol. 1976; 33: 696-705. 

[10] Thompson CM, Puterman AS, Linley LL, Hann M, van der Elst CW, Molten CD, et al. The Value of a Scoring System 
for Hypoxic Ischaemic Encephalopathy in Predicting Neurodevelopmental Outcome. Acta Paediatr.1997; 86: 757-
61.  

[11] Lee AC, Mullany LC, Tielsch JM, Katz J, Khatry SK, LeClerq SC, et al. Risk Factors for Neonatal Mortality Due to 
Birth Asphyxia in Southern Nepal: A Prospective, Community-Based Cohort Study. Pediatrics. 2008; 121(5): 
1381-90. 

[12] Bax MC, Flodmark O, Tydeman C. Definition and Classification of Cerebral Palsy. From syndrome toward disease. 
Dev Med Child Neurol Suppl. 2007; 109: 39-41. 

[13] Azam M, Malik FA, Khan PA. Birth Asphyxia: Risk Factors. The professional. 2004; 11: 1-8. 

[14] Niaz H, Jalil J, Khan QU, Basheer F, Akhtar S, Hamid N. Clinical Profile and Short Term Outcome of Hypoxic 
Ischemic Encephalopathy among Birth Asphyxiated Babies in a Tertiary Care Hospital. Pak armed forces ed J. 
2021; 71(1): 24-8. 

[15] Amritanshu K, Smriti S, Kumar V, Pathak A, Banerjee DP. Clinical Profile and Short-Term Outcome of Hypoxic 
Ischemic Encephalopathy among Birth Asphyxiated Babies in Katihar Medical College Hospital. J Clin Neonatol. 
2014; 3(4): 195-99. 

[16] Ibrahim NA, Muhye A, Abdulie S. Prevalence of Birth Asphyxia and Associated Factors among Neonates Delivered 
in Dilchora Referral Hospital. Dire Dawa, East Ethiop Clin Mother Child Heal. 2017; 14(279): 2-9. 

[17] Lee AC, Mullany LC, Tielsch JM, Katz J, Khatry SK, LeClerq SC, et al. Risk factors for Neonatal Mortality due Birth 
Asphyxia in Southern Nepal: A Prospective, Community-Based Cohort Study. Pediatrics. 2008; 121(5): 1381-90. 

[18] Futrakul S, Praisuwanna P, Thaitumyanon P. Risk Factors for Hypoxic Ischemic Encephalopathy in Asphyxiated 
Newborn Infants. J Med Assoc Thai. 2006; 89: 322-28. 

[19] Lee A, Mullany LC, Tiwlsch JM, Katz J. Risk factors for Neonatal Mortality due to Birth Asphyxia in Southern Nepal: 
a prospective, community-based cohort study. Pediatrics. 2008; 121(5): 1381-90. 

[20] Lundgren C, Brudin L, Wanby AS, Blomberg M. Ante and Intrapartum Risk Factors for Neonatal Hypoxic Ischemic 
Encephalopathy. J Matern Neonatal Med. 2018; 31(12): 1595-601. 

[21] Adcock L, Papille L. Perinatal asphyxia. In Cloherty J, Eichenwald Ec, Stark Ar (Ed.) Manual of Neonatal Care. 
Philadephia: Lippincott Williams & Wilkins. 2008; 518-28. 

[22] Ringer S. Care of the Extremely Low Birth Weight Infant. In Cloherty J, Eichenwald EC, Stark AR (Ed.) Manual of 
neonatal care 6th ed. Philadelphia: Lippincott Williams Wilkins. 2009; 78. 

[23] Pitsawong C, Panichkul P. Risk Factors Associated with Birth Asphyxia in Phramongkutklao Hospital. Thai J 
Obstet Gynaecol. 2012; 19(4): 165-71. 

[24] Hafiz A, Shafaq S, Rafia A, Umair I, Sehrish M, Waqas A, et al. Risk Factors of Birth Asphyxia. Ital J Pediatr.2014; 
40: 94. 

[25] Onyearugha C, Ugboma H. Severe Birth Asphyxia: Risk Factors as Seen in a Tertiary Institution in the Niger Delta 
Area of Nigeria. Continent J trop Med. 2010: 11-19.  

[26] Zulfiqar R, Naeemullah S. Severity of Hypoxic Ischemic Encephalopathy in Neonates with Birth Asphyxia. J Rawal 
Med Coll. 2007; 11(1): 18-22. 

[27] Liliana, et al. Perinatal Hypoxic Ischemic Encephalopathy: Severity Determinants and Outcomes. Journal of 
Pediatric and Neonatal Individualized Medicine. 2014; 3(2): e030204. 

[28] Daniel S, Viswanathan M, Simi BN, Nazeema A. Comparison of Fetal Outcomes of Emergency and Elective 
Caesarean Sections in a Teaching Hospital in Kerala. Acad Med J India. 2014; 2(1): 32-6. 

[29] Elvedi G, Klepac P, Peter B. Maternal and Fetal Outcome in Elective Versus Emergency CS. Anthropology. 2006; 
1(30): 113-8. 



GSC Advanced Research and Reviews, 2022, 10(01), 070–077 

77 

[30] Milson I, Ladfors L, Thiringer K, Niklasson A, Odeback A, Thornberg E. Influence of Maternal, Obstetric and Fetal 
Risk Factors on the Prevalence of Birth Asphyxia at Term in a Swedish Urban Population. Acta Obstet Gynecol 
Scand. 2002; 81(10): 909-17. 

[31] Watterberg KL, Aucott S, Benitz WE, Cummings JJ, Eichenwald EC, Goldsmith J, et al. The APGAR Score. Pediatrics. 
2015; 136: 819-22. 

[32] Consolatrice ISM, James H, Diane KP, Pascal N, Philomene N, Daniel N. Factors Associated with Preventable 
Hypoxic Ischemic Encephalopathy in Term Neonates at Kacyiru Hospital Rwanda-A Retrospective Study. Rw 
Public Health Bul. 2019; 1(1): 15-19. 

[33] Aliyu I, Lawal T, Onakpa B. Hypoxic ischemic encephalopathy and the Apgar scoring system: the experience in a 
resource-limited setting. Journal of Clinical Science. 2018; 18-21. 

[34] Hermansen MC, Hermansen MG. Perinatal infections and cerebral palsy. Clin Perinatol. 2006; 33(2): 315-33. 

[35] Shrestha M, Shrestha L, Shrestha PS. Profile of Asphyxiated Babies at Tribhuvan University Teaching Hospital. J 
Nepal Pediatr Soc. 2009; 29: 1-5. 

[36] Martinez MB, Diez JS, Wusthoff Cj, Mercuri E, Cowan FM. Antepartum and Intrapartum Factors Preceding 
Neonatal Hypoxic Ischemic Encephalopathy. Pediatrics. 2013; 132(4): 952-59. 

[37] Nafisa H, Abdel A, Hanan G, Eman M, Monazea. Impact of Thrombophilia on the Risk of Hypoxic Ischemic 
Encephalopathy in Term Neonates. Clinical and applied thrombosis/hemostasis. 2017; 23(3): 266-73. 

[38] Curry C, Bhullar S, Holmes J. Risk Factors for Perinatal Arterial Stroke: A Study of 60 Mother-Child Pairs. Pediatr 
Neurol. 2007; 37(2): 99-107. 

[39] Novak C, Eke A, Ozen M. Risk Factors for Neonatal Hypoxic Ischemic Encephalopathy in the Absence of Sentinel 
Events. Am J Perinatol. 2019; 36: 27-33. 

[40] Majeed R, Memon Y, Majeed F, Shaikh N, Rajar U. Risk Factors of Birth Asphyxia. J Ayub Med Coll Abbottabad. 
2007; 19(3): 67-71. 

[41] Rajan R, Menon V. Preterm Premature Rupture of Membranes: Correlates and Pregnancy Outcome in a Tertiary 
Care Setting. Int J Res Med Sci. 2016; 4(8): 3310-16. 

[42] Edward S, Ogata. Problems of the Infant Of The Diabetic Mother. Neo Reviews. 2010; 11(11): 627-31. 

[43] Suwannachat B. Risk Factors for Birth Asphyxia in Kalasin Hospital. Srinagarind Medical Journal. 2004; 19: 40-5. 

[44] Khreisat W, Habahbeh Z. Risk Factors of Birth Asphyxia. J Med Sci. 2005; 21(1): 30-4. 

[45] Mc Elrath T. Preeclampsia and Relates Conditions. In Cloherty J, Eichenwald E, Stark A (Ed.) Manual of Neonatal 
Care. 6th ed. Philadelphia:Lippincott Williams & Wilkins. 2008; 28-33. 

[46] Zhao J, Chen Y, Pi G. Effect of Intrauterine Infection on Brain Development and Injury. Int J Devi Neuroscience. 
2013; 31(7): 543-49. 

[47] Morris I, Reddy-Hande A, Banerjee S, Adappe R. Incidence and Outcome of Severe Hypoxic Ischemic 
Encephalopathy in Wales Final Report. WPSU Annual Report. 2012. 

[48] Shankaran S, Laptook AR, Ehrenkranz RA, Tyson JE, McDonald SA, Donovan EF, et al. Whole Body Hypothermia 
for Neonates with Hypoxic Ischemic Encephalopathy. The New England Journal of Medicine. 2005; 353(15): 
1574-84.  

[49] Qureshi A, Rehman A, Siddiqi T. Hypoxic Ischemic Encephalopathy in Neonates. Journal of Ayub Medical College, 
Abbottabad: JAMC. 2010; 22(4): 190-3. 

[50] Jacobs SE, Berg M, Hunt R, Tarnow-Mordi WO, Inder TE, Davis PG. Cooling for Newborns with Hypoxic Ischemic 
Encephalopathy. Cochrane Database Syst Rev. 2013;(1): CD003311. 

[51] Tagin MA, Woolcott CG, Vincer MJ, Whyte RK, Stinson DA. Hypothermia for Neonatal Hypoxic Ischemic 
Encephalopathy: an Updated Systematic Review and Meta-Analysis. Arch Pediatr Adolesc Med. 2012; 166: 558-
66. 

[52] Merchant N, Azzopardi D. Early Predictors of Outcome in Infants Treated with Hypothermia for Hypoxic-Ischemic 
Encephalopathy. Dev Med Child Neurol. 2015; 57(3): 8-16.  


