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ABSTRACT… Objective: To determine the frequency of delayed development in newborns with 
hypoxic ischemic encephalopathy (HIE) stage 2 presenting to Nishtar Hospital Multan. Study 
Design: Descriptive Case Series. Setting: Department of Pediatrics, The Children’s Hospital 
and The Institute of Child Health, Multan. Period: August 2019 to February 2020. Material & 
Methods: Children with birth asphyxia (HIE stage 2) admitted in NICU were registered. The 
basic demographic information including name, age, sex, address and telephone number 
was recorded in a specifically designed proforma. Children were followed up at 3 months and 
developmental milestones were recorded in the proforma. Results: Mean age of newborns 
was 17.15±15.95 hours and mean weight was 2.88±0.28 kg. There were 55 male newborns 
(67.9%) and 26 female newborn babies (32.1%). Male to female ratio was 2.1:1. Frequency 
of delayed development of the beabies in our study was 34.6% while 53 babies (65.4%) had 
normal development assessed through milestones achieved at 3 months. Milestones achieved 
at 3 months were; head control in 54 newborns (66.7%), lifts head and chest above couch in 
prone position in 50 newborns (61.7%), head above line of body on ventral suspension in 55 
newborns (67.9%), follows light through an arc of 180 degrees/defensive blink in 21 newborns 
(25.9%), turns to nearby voice in 38 newborns (46.9%), happy response to mother’s face 
when feeding in 63 newborns (77.8%). Conclusion: Frequency of delayed development of the 
newborns with stage-2 HIE in our study was high.
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INTRODUCTION
The term “birth asphyxia” has been used for 
newborns who are born flat with delayed onset 
of breathing, bradycardia, impaired muscle tone 
as well as reflexes while fetal hypoxia remains 
the most likely cause.1 Last few decadeas have 
seem major improvements in fetal and neonatal 
care, yet, perinatal asphyxia or hypoxic ischemic 
encephalopathy (HIE) is still a serious health 
issue. With prematurity and infections, HIE is 
noted to be one of the leading causes of neonatal 
mortality.2,3

HIE is described in terms of clinical as well as 
laboratory findings of acute or sub acute brain 
injury because of asphyxia that progress into 
hypoxia and acidosis. The exact underlying cause 
and timing of brain injury is not always clear. Sub-
optimal intrapartum obstetric care is labelled as 

one of the most important risk factor for HIE.4,5

In comparison to developed countries, developing 
countries report much higher figures of incidence 
of HIE whereas exact numbers are not available. 
Worldwide, HIE relted neonatal mortality varies 
from 0.7-1.2 million per year while as many 
survive with long term neurological sequelae.6 
It is estimated that 15 to 20% of newborns with 
HIE die in between neonatal period whereas 30% 
of the survivors suffer from neurodevelopmental 
abnormalities.7 In Pakistan, HIE is considered 
to be one of the most frequent reasons for 
neonatal admissions.8 Local data about HIE 
related morbidity reveals that most causes are 
preventable.9 

HIE related neural damage affecting congnitive 
development among infants impair the capacity 
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to learn, talk, read, calculate, memorize, 
conceptualise, organize, pay attention, interact 
socially and behave appropriately. Other 
problems like poor coordination, scholastic 
backwardness, certain learning disability, very 
short attention span, behavioural issue or 
hyperactivity might appear later. This study was 
planned to determine the frequency of delayed 
development in newborns with hypoxic ischemic 
encephalopathy stage 2.

MATERIAL & METHODS
This descriptive case series study was carried 
out in Department of Pediatrics, The Children’s 
Hospital and The Institute of Child Health, Multan 
from August 2019 to February 2020. 

Sample size was determined according to 
formula:
 n = z2 p(1-p)
              d2    

where; confidence level=95%, p=30%,7 and 
margin of error (d)=0.10; so the sample size is 
n=81 patients.

Non probability purposive sampling technique 
was used. 

Inclusion Criteria
1. Full-term neonates by history =/> 37 wks of 

gestation confirmed through record (clinically 
assessed by the presence of 1 crease on 
sole, nipple size more than 5mm, ear margin 
folded completely )

2. History of delayed cry for more than 5 minutes.
3. Hypoxic ischemic encephalopathy stage 2

Exclusion Criteria
1. Stage 1 & 3 encephalopathy.
2. Congenital brain malformations (e.g., 

hydrocephalus).
3. LBW (<2.5 kg) & preterm babies (<37 wks of 

gestation)
4. Baby of eclamptic mother delivered under 

general anesthesia.
5. Multiple congenital anomalies (e.g., down 

syndrome, turner syndrome, Edward 
syndrome, patau syndrome)

Birth Asphyxia was defined as delayed cry >5 
minutes at birth (by a note from duty doctor for 
delayed cry received from labour room).

Hypoxic ischemic Encephalopathy Stage 2 was 
defined as when 2 or more of the following are 
present: 1.Hypotonia ----sluggish passive limb 
movements assessed by the clinician. 2.Seizures-
---tonic (increased resistance on examination)/ 
clonic (jerky) body movements. 3.Miosis----
pupil size less than 3mm. 4.Absent Moro reflex: 
Absence of any one or more component will be 
labeled as absent moro reflex. a. Spreading out 
of arm b. Unspreading the arm c. crying, along 
with history of delayed cry > 5 min.

Delayed development was defined if milestones 
(3 or more out of 6) were not achieved at 3 months 
of age. Developmental Milestones appropriate for 
3 months of age are: 1. Head control 2. Lifts head 
and chest above couch in prone position 3. Head 
well above the line of body on ventral suspension 
4. Follows light through an arc of 180 degrees/ 
defensive blink 5. Turns to nearby voice 6. Happy 
response to mother’s face when feeding

Permission from ethical review committee was 
taken. Informed consent was taken from the 
parents for inclusion in the study. The basic 
demographic information including name, 
age, sex, address and telephone number was 
recorded in a specifically designed proforma. 
Children were followed up at 3 months and 
developmental milestones were recorded in 
the proforma. Assessment was done under the 
supervision of consultant (5 years post graduate 
experience). The child was labeled as having 
delayed development if 3 or more out of 6 were 
absent at 3 months of age. This information was 
noted on the specially designed proforma.

Data were entered in the computer and analyzed 
by using statistical software SPSS-20. Mean 
and standard deviation was calculated for age 
and weight. Frequencies and percentages were 
calculated for gender and developmental delay. 
Stratification was done with regard to age, weight 
and gender of child to see the effects on outcome. 
Chi-square test was applied to see the difference. 
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P-value ≤ 0.05 was taken as significant.

RESUTLS
Present study was conducted on 81 newborns 
presenting with hypoxic ischemic encephalopathy 
stage 2 within first two days of life. Mean age of 
newborns was 17.15±15.95 hours and mean 
weight was 2.88±0.28 kg. 

When age was rounded off to nearest hour, there 
were 60 newborns (74.1%) between 1–24 hours 
and 21 newborns (25.9%) between 25–48 hours. 
There were 55 male newborns (67.9%) and 26 
female newborn babies (32.1%) as shown in 
Table-VIII. Male to female ratio was 2.1:1. 

Milestones achieved at 3 months were; head 
control in 54 newborns (66.7%), lifts head and 
chest above couch in prone position in 50 
newborns (61.7%), head above line of body on 
ventral suspension in 55 newborns (67.9%), 
follows light through an arc of 180 degrees/
defensive blink in 21 newborns (25.9%), turns 
to nearby voice in 38 newborns (46.9%), happy 
response to mother’s face when feeding in 63 
newborns (77.8%) as shown in Table-I.

Frequency of delayed development of the babies 
in our study was 34.6% while 53 babies (65.4%) 

had normal development assessed through 
milestones achieved at 3 months.

Table-II shows that out of the total 60 newborns 
of 1–24 hours, 25 newborns had delayed 
development while 35 had not. Out of 21 
newborns of 25–48 hours, 3 newborns had 
delayed development while 18 had not. Age 
at presentation had no significant effect on 
occurance of delayed development (p=0.712). 

Table-II shows that out of the total 55 male 
newborns, 20 newborns had delayed development 
while 35 had not. Out of total 26 female newborn 
babies 8 had delayed development while 18 had 
not. There was no significant difference between 
male and female newborns regarding delayed 
development (p=0.621).

Table-II shows that out of the total 55 newborns 
having weight 2.5–2.9 kg, 18 had delayed 
development while 37 had not. Out of the total 
20 newborns having weight 3.0–3.4 kg, 9 had 
delayed development while 11 had not, and out 
of total 6 newborns having weight 3.5–3.9 kg, 1 
had delayed development and 5 had not. There 
was no significant difference among different 
weight groups regarding delayed development 
(p=0.722).

Milestone Achieved No. of Newborns Percentage (%)
Head control 54 66.7
Lifts head and chest above couch in prone position 50 61.7
Head above line of body on ventral suspension 55 67.9
Follows light through an arc of 180 degrees/defensive blink 21 25.9
Turns to nearby voice 38 46.9
Happy response to mother’s face when feeding 63 77.8

Table-I. Milestone achieved at three months in newborns with hypoxic ischemic encephalopathy (n=81)
Note: Milestones are overlapping because most of newborns achived > 1 milestone.

Study Variables
Delayed Development

P-Value
Yes (n=28) No (n=53)

Age (in hours)
1 –– 24 25 (89.3%) 35 (66.0%)

0.712
25 –– 48 3 (10.7%) 18 (34.0%)

Gender
Male 20 (71.4%) 35 (66.0%)

0.621
Female 8 (28.6%) 18 (34.0%)

Weight (in kg)
2.5 –– 2.9 18 (64.3%) 37 (69.8%)

0.7223.0 –– 3.4 9 (32.1%) 11 (20.8%)
3.5 –– 3.9 1 (3.4%) 5 (9.4%)

Table-II. Age distribution of newborns with hypoxic ischemic encephalopathy stage-2 in relation to outcome (n=81)
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DISCUSSION
Outcomes of the survivors of mild or severe 
HIE are predictable, yet, outcome of moderate 
(stage-2) HIE is uncertain but these children are 
more prone to have neurological disabilities as 
well as academic failure.10,11 Development delay 
is a condition where infant or children is unable to 
attain developmental milestones with reference to 
1 or more major streams like motor, perceptual, 
speech, cognition and behavior.12

In the present study, 34.6% of the study 
participants having stage-2 HIE were found to 
have developmental delays. A local study from 
Lahore by Malik TS followed up and assessed 
150 children of birth asphyxia till 6 months of age 
for neurodeveloptal status.13 The researchers 
concluded that stages of HIE are strongly linked 
with outcomes in the axphyxiated neonates. 
Behera A et al from India14 noted 100% of the infants 
with stage-3 HIE to have neurodevelopmental 
abnormalities while very similar to the present 
study, 34.4% of the neonates with stage-2 HIE 
were having nerodevelopmental abnormalities. 
Another recent study from India evaluating 
neurodevelopmental outcomes in preterm infants 
with HIE, noted 100% of the study participants 
to have morbidity with moderate disability 
while all stage-3 HIE infants had neurological 
abnormalities.15 Three to 5 months of age seems 
like an ideal time to start intervention aiming 
improved long term outcomes. 

Memon S et al evaluated early neurological 
outcomes (72 hours) among newborns with 
clinical signs of HIE.16 They noted 53.3% of 
the neonates to be normal while 31.6% had 
neurological abnormalities and 15% died. 
Qureshi AM et al17 noted 55.1% of the neonates 
with stage-2 HIE to have fits, again depicting 
major chunk of the children with stage-2 HIE 
to have nurological abnormalities. Samatha S 
from India found 37.8% of the neonates to have 
neurodevelopmental delay at 1 year period.18

Allan WC19 found 26% of the infants with moderate 
HIE to have worst or severe adverse outcomes. 
Bohr L et al20 in their literature review spanning 
30 years, found neurodevelopmental outcomes 

to be closely related to severity of HIE in the 
newborns.

Birth asphyxia is termed preventable considering 
its impact on morbidity and mortality in the 
newborns. Period of labour and delivery along with 
prenatal and intranatal factors plays vital roles in 
the development of birth asphyxia. Improvement 
in antenatal screening and delivery by trained 
professional can certainly prevent large number 
of newborns developing birth asphyxia.21,22

Our study had few limitations as well. As it was 
a hospital based study, sample size was small. 
The results of this study cannot be generalized as 
follow up was comparatively shorter (3 months) 
which is quite early to detect neurodevelopmental 
delays. 

CONCLUSION 
Frequency of delayed development of the beabies 
in our study with stage-2 HIE was high. There 
was no association of age, gender and weight of 
newborns with regards to delayed development).

ACKNOWLEDGEMENT
The authors would like to thank Muhammad 
Aamir (Bahawalpur, Pakistan) for his volunteer 
assistance in statistical analysis of this research.
Copyright© 21 Aug, 2020.

REFERENCES
1. Gebregziabher GT, Hadgu FB, Abebe HT. Prevalence 

and associated factors of perinatal asphyxia 
in neonates admitted to ayder comprehensive 
specialized Hospital, Northern Ethiopia: A Cross-
Sectional Study. Int J Pediatr. 2020; 2020:4367248.

2. Odd D, Heep A, Luyt K, Draycott T. Hypoxic-ischemic 
brain injury: Planned delivery before intrapartum 
events. Journal of Neonatal-Perinatal Medicine. 2017; 
10(4):347–353.

3. Gillam-Krakauer M, Gowen Jr CW. Birth asphyxia. 
[Updated 2020 Apr 23]. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2020 Jan-
. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK430782/

4. Gaffney G, Sellers S, Flavell V, Squier M, Johnson A. 
Case control study of intrapartum care, cerebral 
palsy, and perinatal death. BMJ. 1994; 308:743-50. 



Hypoxic ischemic encephalopathy stage-2

Professional Med J 2021;28(3):333-337. www.theprofesional.com 337

5

5. Hakobyan M, Dijkman KP, Laroche S, Naulaers G, Rijken 
M, Steiner K, et al. Outcome of infants with therapeutic 
hypothermia after perinatal asphyxia and early-onset 
sepsis. Neonatology. 2019; 115(2):127-133. 

6. Lawn J, Shibuya K, Stein C. No cry at birth: Global 
estimates of intrapartum stillbirths and intrapartum-
related neonatal deaths. Bull World Health Organ. 
2005; 83:409-17.

7. Eghbalian F. Frequency of hypoxic-ischemic 
encephalopathy among hospitalized neonates in 
West Iran. Iran J Pediatr. 2010; 20(2):244-245.

8. Parkash J, Das N. Pattern of admissions to neonatal 
unit. J Coll Physicians Surg Pak. 2005; 15:341-4.

9. Bhutta ZA. Priorities in newborn care and development 
of clinical neonatology in Pakistan: Where to now? J 
Coll Physicians Surg Pak. 1997; 7:231-4.

10. Robertson CM, Finer NN. Long-term follow-up of term 
neonates with perinatal asphyxia. Clin Perinatol. 1993; 
20(2):483-500.

11. Imai K, de Vries LS, Alderliesten T, Wagenaar N, van der 
Aa NE, Lequin MH, et al. MRI changes in the thalamus 
and basal ganglia of full-term neonates with perinatal 
asphyxia. Neonatology. 2018; 114(3):253-260.

12. Petersen MC, Kube DA, Palmer FB. Classification of 
developmental delays. Semin Pediatr Neurol 1998; 
5:2-14.

13. Malik TS, Chishti AL, Ahmed TM. Short term 
neurodevelopmental outcome of asphyxiated 
newborns at tertiary care unit. Pak Paed J.2007; 
31(2):58-61.

14. Behera A, CharanMurmu M, Sahoo R. Study of 
neuro developmental outcome of hypoxic ischemic 

encephalopathy of less than one-year infant in a 
tertiary care institute. Int J Pediatr Res. 2018; 5(2):93-
9.

15. Ramya HS, Rajendra PT, Nisar AR, Muragesh A, George 
M. Neuro developmental outcome of preterm babies 
with hypoxic ischemic encephalopathy. Int J Contemp 
Pediatr. 2019; 6(3):1315-20.

16. Memon S, Shaikh S, Bibi S. To compare the outcome 
(early) of neonates with birth asphyxia in-relation to 
place of delivery and age at time of admission. J Pak 
Med Assoc. 2012; 62:1277-81.

17. Qureshi AM, Anees ur Rehman, Siddiqi TS. Hypoxic 
ischemic encephalopathy in neonates. J Ayub Med 
Coll Abbottabad. 2010; 22(4):190-3.

18. Samatha S, Maiya PP. Predicting neuro-
developmental outcome at 3 months of age in babies 
with hypoxic ischemic encephalopathy by Vojta’s 
neurokinesiological examination. Indian Pediatr. 
1999; 36: 171-3.

19. Allan WC. The clinical spectrum and prediction 
of outcome in hypoxic-ischemic encephalopathy. 
NeoReviews. 2002; 3:108-15.

20. Bohr L, Greisen G.  Prognosis after perinatal asphyxia 
in full-term infants. A literature review. Ugeskr Laeger. 
1998; 160(19):2845-50.

21. Kaye D. Antenatal and intrapartum risk factors for 
birth asphyxia among emergency obstetric referrals 
in Mulego Hospital. East African Med J. 2003; 
80(3):140-3.

22. Senthilkumar K. Neurodevelopmental outcome of 
babies with hypoxic ischemic encephalopathy. Int J 
Res Med Sci. 2017; 5(7):3197.

AUTHORSHIP AND CONTRIBUTION DECLARATION

Sr. # Author(s) Full Name Contribution to the paper Author(s) Signature

1

2

3

Amna Wajdan

Maria Saleem

Asim Khurshid

Data collection, Data analysis, 
Drafting.
Methodology, Literature review.

Study concept, Supervision, 
Proof reading.


