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Introduction
Birth asphyxia is a serious clinical problem 

worldwide. Each year approximately 4 million babies 
are born asphyxiated, which results in 1 million deaths 
and an equal number of serious neurological sequaele, 
such as cerebral palsy, mental retardation, and epilepsy.1

Asphyxia is an insult to the fetus or newborn due to 
lack of oxygen or lack of perfusion to various organs.2

There are many reasons a baby may not be able to take 
in enough oxygen before, during or just after birth. A 
mother may have medical conditions that can lower 
her oxygen levels; there may be problem with the 
placenta that prevents enough oxygen from circulating 
to the fetus; or the baby may be unable to breath after 
delivery. In leading hospitals of Kathmandu, it is 
seen that birth asphyxia is responsible for 5 to 30% 
of neonatal mortality and morbidity.3 An unpublished 
data from TUTH has shown that the incidence of birth 
asphyxia is almost constant over the past 10 years from 

1996 to 2006.   So the study was conducted to assess the 
risk factors and outcome in the early neonatal period of 
babies who were asphyxiated at birth.

Material and Method
It was a retrospective study   conducted at Neonatal 

Unit, TUTH. The study included the newborn babies 
delivered over a period of 1 year starting form 15th

February, 2007 to 14th February, 2008. Criterion to 
diagnose birth asphyxia in the present study was having 
Apgar score < 6 at 1 minute of birth. Out of   3986 total 
deliveries, only term babies of    > 37 weeks   who had 
Apgar score of < 6 at 1 minute of birth were included. 
Apgar score of   4-6 and <3 were defi ned as moderate 
and severe asphyxia respectively. Preterm babies and 
babies with congenital anomalies were excluded from 
the study. Details of delivery, antenatal and intrapartum 
factors and the neonatal data were pooled from perinatal 
database and hospital records.
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Abstract
Objective: To assess risk factors and outcome in the early neonatal period of babies who were asphyxiated 
at birth. Methodology: This was a retrospective study conducted at Tribhuvan University Teaching 
Hospital (TUTH) over a period of one year from 15th Feb 2007 to 14th Feb 2008. All the term babies 
who had Apgar score of less than < 6 at 1 minute of birth were included. Detailed maternal risk factors 
during pregnancy and labor were analyzed. The newborn babies who required admission in neonatal unit 
were again analyzed for development of hypoxic ischemic encephalopathy (HIE) and their outcome. 
Results: During the study period, out of 3594 term babies, 327 babies (9%) were asphyxiated. Of the 
total asphyxiated babies, 85% and 15%   had moderate and severe asphyxia, respectively, at 1 minute 
of birth. Out of these asphyxiated babies, 51% and 7% had intrapartum and   maternal risk factors, 
respectively. Intrapartum risk factors like meconium stained liquor, non-vertex presentation, and fetal 
heart rate abnormalities accounted for 4 fold risk of asphyxia. Of these babies, 26% required admission in 
nursery and   29% developed hypoxic ischemic encephalopathy. Among the admitted babies 6%expired, 
2% left against medical advice and rest were discharged. Conclusion:  Early identification and close 
monitoring of high risk mothers studies with maintaining partograph during labor will help to reduce 
neonatal asphyxia.
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Results
Among 3594 live term babies, 327 babies had 

Apgar score < 6 at 1 minutes of birth. Sixty one percent 
(61%) were males and thirty nine percent (39%) were 
females. The mean birth weight was 3010+ 476 grams. 
Seventy six percent (76%), twenty percent (20%) and 
four percent (4%) of these babies were born by normal 
vaginal delivery, caesarian section and by instrumental 
delivery (vacuum or forceps) respectively. Of the 
asphyxiated babies, eighty fi ve percent (85%) had 
moderate and fi fteen percent (15%)   had severe asphyxia 
at 1 minute of birth. At 5 minutes of birth, only ninteen 
percent (19%) had moderate and one and a half percent 
(1.5%) had severe asphyxia.  Eighty fi ve babies (26%) 
required neonatal admission. Of the admitted babies, 25 
babies developed HIE out of which sixty two percent 
(62%) had stage II and thirty eight (38%) had stage I 
according to Sarnat and Sarnat classifi cation. Ninty 
two percent (92%) of these babies were discharged six 
percent (6%) died and two percent (2%) left against 
medical advice.

Regarding risk factors, antenatal factors were 
identifi ed in seven percent (7%) of the asphyxiated 
babies and pregnancy induced hypertension was  found 
to be most common factor (Figure 1) Intrapartum risk 
factors were seen in fi fty one percent (51%) and the 
major risk was due to meconium stained liquor which 
was found in two third of the asphyxiated babies.

Table 1: Intrapartum Risk Factors .

                  Risk factors No. Percentage 
%

Meconium stained liquor 109 65
Fetal heart abnormality 29 17
Non – vertex presentation 16 10
Prolong rupture of 
membrane(>18hours) 14 8

When comparing asphyxiated and non-asphyxiated 
babies, it was seen that intrapartum risk factors like 
meconium stained liquor, non vertex presentation, 
and fetal heart rate abnormality accounted for four 
fold risk for asphyxia. Maternal disease conditions 
like heart diseases, asthma increased the risk by two 
folds. However pregnancy related complications 
like pregnancy induced hypertension, pre-eclamptic 
toxemia, and gestational diabetes mellitus showed 
somewhat protective role against asphyxia. (Table: 2)

Discussion
Several studies have attempted to evaluate the 

incidence of asphyxia and its risk factors. The reported 
incidence of asphyxia amongst live born neonates varied 
from 1-10%.4,5,6,7,8,9In the present study using an Apgar 
score of < 6 at 1 minute of birth in an infant with or more 
than 37 week of gestation and the incidence was found to 
be nine percent (9%). The variation  observed due to the 
different defi nition of asphyxia that have been adopted 
by different authors; like Apgar score at 1 or 5 minute , 
duration of resuscitation , breathing effort at 1 minute. 
Although the Apgar score has been criticized because 
it does not accurately identify or predict subsequent 
neurodevelopmental outcome of newborn infants, it is 
still the most feasible and practical to perform in the 
delivery system. Therefore, until more useful index for 
assessing neonates is developed, the 5 minute Apgar 
score, is still valid and a rapid index for assessing the 
effectiveness of resuscitative efforts and the vitality of 
the infant.10 Here, in the present study, 1 minute Apgar 
was considered so as to focus on the condition of the 
newborn immediately after birth and its associated risk 
factors.

In the present study, seven percent (7%) of the 
pregnancies were high risk which is comparable with 
several studies that have shown ten to twenty percent 
(10-20%) pregnancies are considered high risk that 
include severe cardiac, pulmonary , circulatory problem 
and diabetes mellitus.11,12,13,14

Regarding intrapartum risk factors, meconium 
stained liquor was the most frequently associated with 
asphyxia accounting for sixty fi ve percent (65%) of the 
asphyxiated babies. Similar study by David R Hall et 
al has also found that among the asphyxiated babies, 
forty seven percent (47%) had meconium stained liquor 
during labour.15

Table 2: Comparison between Asphyxiated and Non-Asphyxiated babies.

Asphyxiated
(n-327)

Non-Asphyxiated
(n-3267) Odds ratio

Maternal diseases 6 39 2.08
Pregnancy related complications 15 192 0.7
Intrapartum Risks 168 662 4.0
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Fig. 1: Pregnancy Related Maternal Risk Factors.
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In the present study, the risk of asphyxia was found 
to be four times with intrapartum risk factors like non-
vertex presentation, meconium stained liquor, fetal 
heart rate abnormality, prolong rupture of membrane. 
Earlier studies have reported a 5 to 12 times risk of 
asphyxia with toxemia of pregnancy.8,9 However, 
in the current study there seems no difference with 
asphyxiated and non-asphyxiated babies whose mothers 
had pregnancy related complications like pregnancy 
induced hypertension and gestational diabetes mellitus. 
This might be due to regular follow up of these mothers 
and early interventions. Of these babies seventy percent 
(70%) of the babies were born by cesarean section.

Of the admitted babies twenty nine percent (29%) 
developed HIE which is comparable with other studies 
in which they have also found the incidence of HIE to 
be around 30% in babies born with low Apgar score.16,17

Although Apgar score alone is weak marker of asphyxia, 
study by Sitthivuddhi F et al17 has shown that Apgar 
score of 3 or less at 5 minute is highly indicative of 
severe asphyxia and predictive of HIE and Neonatal 
mortality.

In summary, early identifi cation and close 
monitoring of high risk mothers, maintaining partograph 
during labor and augmentation and early intervention, if 
required, will help to reduce mortality and morbidity 
associated with asphyxia.
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