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ABSTRACT

Introduction: Most of the neonatal deaths are related to three preventable and treatable conditions like complications due to prematurity, asphyxia
and infections. Globally birth asphyxia is still a major clinical problem and one of the leading causes of perinatal and neonatal mortality and
morbidity especially in developing countries leading to lifelong disability. Neonatal jaundice can also cause damages like impaired vision and
hearing along with learning disabilities apart from contributing to neonatal deaths. Methods And Objective: Therefore, this retrospective
descriptive study was planned with the aim to determine the profile of those neonates who developed asphyxia, hyperbilirubinaemia and expired in
NICU of a tertiary care hospital in the Mid North Bank region of Assam. Results: During the study period, out of 622, 204 neonates had
birth/perinatal asphyxia and HIE due to asphyxia and 47 neonates died during the same period. Birth asphyxia accounted for 59.6% of death and
12.8% neonates who died with birth asphyxia also had Serum bilirubin level higher than 10mg/dL.
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INTRODUCTION:

Most of the neonatal deaths are related to three preventable and
treatable conditions like complications due to prematurity, asphyxia
and infections. ' Globally birth asphyxia is still a major clinical
problem and one of the leading causes of perinatal and neonatal
mortality and morbidity especially in developing countries with an
incidence rate upto 10 times higher than the developed countries.™ It
can lead to lifelong disability and upto 25% of those affected with it,
may have to live with permanent neurologic damage. ® Similarly
intrauterine and neonatal insults like neonatal jaundice can also cause
damages like impaired vision and hearing along with learning
disabilities apart from contributing to neonatal deaths."

Regarding neonatal deaths even in 2020, children had the highest risk
of dying in the first month of their life with an average global rate of 17
deaths per 1,000 live births.” India's National Health Policy (NHP)
2017 seta target of 16 deaths per 1000 livebirths for neonatal mortality
by 2025, the government has also fixed a target of less than ten neonatal
deaths per 1000 livebirths to be achieved by 2030 under the India
Newborn Action Plan and according to target 2 of SDG 3, India is to
achieve 12 or less newborn deaths per 1,000 live births by 2030.°™ If
the NMR trends up to 2017 were to continue, the projected NMR for
India would be 17-6 (14-7-21-4) and 14-7 (11-8-18-4) per 1000
livebirths in 2025 and 2030, respectively, both higher than the
respective NHP and SDG targets.’

Even if the target is achieved, the existing inequality between states and
districts will remain as a challenge before the country. Inequality in NMR
between the states and within the states varied widely in 2017. Inequality
increased from 2000 to 2017 for NMR in 24 states. Among the low SDI
states, the highest increases in inequality were in Assam and Odisha.’

Though the rapid scale up of SNCUs in the country has accelerated
reduction of neonatal mortality, it has also brought to light socio-
cultural barriers in care seeking.’

Therefore, this study was planned with the aim to determine the profile
of those neonates who developed asphyxia, hyperbilirubinaemia and
expired in NICU of a tertiary care hospital in the Mid North Bank
region of Assam.

Study Setting:
The present study was done in the Newborn Intensive Care Unit of
Tezpur medical College and Hospital after obtaining ethics clearance
from the concerned authority. This medical college established in
Sonitpur district in the year 2013, was the first medical college on the
North bank of Brahmaputra River in the mid region of Assam, serving
the population of nearby 3 to 4 districts also.

|

Study Methodology:

A retrospective case record analysis of all the NICU admissions
between January 2021 to March 2021 was done based on both
electronic and hard data. The neonates with complete records of
clinical presentation, relevant biochemical investigations and other
sociodemographic variables, were included in the study. Data
collection was done from secondary records of registers maintained in
the NICU and Biochemistry laboratory. Digital documents maintained
in NICU were also utilised in the study. Data abstraction sheet was
used as data collection tool. Diagnoses of the various causes of
morbidity and mortality was based on standard definition followed in
the paediatrics department. A total of 624 neonates were admitted in
NICU during the study period. Out of them 622were with complete
record. During this period 47 neonates expired and 204 neonates were
diagnosed with birth asphyxia, HIE and perinatal asphyxia. The
analysis of this study is based on these neonates.

Statistical Analysis:
Data was analysed with the help of MS Excel program.

RESULTS:

A total of 622 neonates out of 624 admitted in NICU, were included as
study population. During the study period, 204 neonates had
birth/perinatal asphyxia and HIE due to asphyxia and out of 622, 47
neonates died during the same period. In the present study analysis of
death and birth asphyxia along with hyperbilirubinaemia was done
among the neonates.

Tablel: Clinical Condition For Admission Of Neonates With Birth

Asphyxia.

Clinical conditions for admission |No of neonates (%)
Perinatal Asphyxia 133(65.2)
Meconium Aspiration 17(8.3)

Refusal to Feed 5(2.5)
Hypoglycemia <45 mg% 4(2)

Respiratory Distress (Rate>60 or 4(2)
Grunt/ Retractions)

Neonatal Jaundice 3(1.5)
Neonatal Convulsions 2(1)
Apnoea/gasping 2(1)
Others 34(16.7)
Total 204

The commonest clinical condition for which the neonates with
asphyxia admitted were perinatal asphyxia followed by meconium
aspiration and refusal to feed.
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Table2: Distribution of Expired Neonates.

Variables EXPIRED (%) Total No
Female 22(8.56) 365
Male 25(6.85) 257
Inborn 25(6.85) 416
Outborn 22(10.7) 206
Full term 36(7.5) 480
Preterm 11(9) 123
<l.5kg 5(23.8) 21
1.5-<2.5kg 11(5.2) 212
2.5-4 30(8.1) 372
>4kg 1(5.9) 17
With asphyxia 28(13.7) 204
Without asphyxia 19((4.6) 418
Total 47 622

Neonatal deaths were higher in female, outborn, preterm and in
neonates with weight less than 1.5kg and with birth asphyxia.

Table 3: Distribution Of Neonatal Deaths According To Age At
Death

Age at deaths Inborn, N=25(%) Out born, N=22(%)
Within 3 days 14(56) 13(59.1)

Between>3 - 7 days | 7(28) 8(36.4)
Between7-28 days 4(16) 1(4.5)

From this analysis it is seen that more than 50% of deaths in neonates
occurred within first 3 days (72 hrs) and 80% of inborn and 95% of
outborn died within first 7 days.

Table4: Neonatal Deaths With Birth Asphyxia And
Hyperbilirubinaemia

Neonatal Deaths,N=47 5-9.9mg/dl|10-14.9mg/dl [>15mg/dl
With Birth Asphyxia 2(4.3) 4(8.5) 2(4.3)
Without Birth Asphyxia, 3(6.4) 2(4.3) 0(0%)
Total 5(10.6)  [6(12.8%) 2(4.3)
DISCUSSION:

In the present study the total number of neonates with birth asphyxia
were 204(37.79%). The neonates with birth asphyxia were admitted
for following clinical conditions such as perinatal Asphyxia
133(65.2%) followed by Meconium aspiration 17(8.3%), refusal to
feed 5(2.5%), Hypoglycemia4(2%), respiratory distress 4(2%),
Neonatal Jaundice 3(1.5%), convulsion 2(1%). Similar findings were
observed by other researchers. Shah et al found birth asphyxia
associated with hypoxic ischemic encephalopathy, respiratory
distress, shock, congestive cardiac failure, full anterior fontanel. It is
also associated with hypoglycaemia and hyperbilirubinemia.'’

Salayman et al also observed a high percentage, 56.9% of perinatal
asphyxia with male 60.8% and female 39.2%. The complications seen
amongst the asphyxiated neonates were hypoxic ischemic
encephalopathy 41.7%, Jaundice 6.7%, Septicemia 6.7% ,respiratory
distress syndrome 7.5% , feeding intolerance 5.8%, Transient
Tachypnoea of neonates 3.3%, hypoglycaemia 1.7% and Caput
succedaneum." Paul et al in their prospective study of hospital born
newborn found prematurarity, low birth weight, severity of asphyxia,
respiratory distress, hypoxic ischemic encephalopathy and apnoeic
spells are associated with birth asphyxia. ” In the present study
26(21.1%) preterm neonates had birth asphyxia. Babu et al, in a
crosssectional study, found the incidence of birth asphyxia 6.6% with a
male to female ratio of 1.4:1. Complication associated were hypoxic
ischemic encephalopathy 45.1%, convulsion 32.9%, Jaudice 22.5%,
apnoea 14.35, septicaemia 13.7%, respiratory distress 11.8%,
Necrotiing enterocolitis 7.7%, feeding intoralence 7.1%, cardiac arrest
3.6%. “In a prospective hospital-based study done in western Odisha,
shah et al found birth asphyxia to be associated with convulsion,
oliguria, congestive cardiac failure and hypoglycaemia. *

In the present study, death in birth asphyxiated neonates was 13.7%
and itconstituted (28/47) 59.6% of total deaths. While Paul et al found
it to be 24.7% and Babu el al found 17.8% mortality in neonates with
birth asphyxia. In this study the highest percentage of death was seen in
outborn(10.7%), in females(8.56%) , in pretem( 9%) and in birth
weight<1.5kg (23.8%%) and more than 50% death occurred within
3days of ages. Maheswari et al found 75% death occurred in preterm
and 37.3 % death occurred in < lkg birth weight.” Das et al found

18.49% of death amongst neonates admitted in NICU. Mortality was
high in intramural, in preterm and with birth weight < 1000gms."
Adikane et al found highest mortality in inborn (53.59%), in males
(57.52%), in preterm (59.48%) and in low birth weight (42.27%).
According to age the highest mortality occurred between 1-3 days of
life 45.97%." Sharma et al found highest death in extramural cases
62.82%, in birth weight 1500-249gms, 44.98%, in preterm 51.55%,
and 62.39% died between 1-3days of age."

In the study, among neonates who died due to birth asphyxia,
8/28(28.6%) had bilirubin level between > 5 mg/dl to 17.1mg/dl, and
this proportion was higher than that in those who died without
asphyxia 5/19(26.3%). Six out of 47 neonates (12.8%) who died, had
both birth asphyxia as well as higher serum bilirubin level between 10
to >15mg/dl. Islam et al found significant elevation of total serum
bilirubin depending on the severity of perinatal asphyxia.”’Asefa et al
found that birth asphyxia was a determinant for neonatal jaundice in a
hospital based case- control study.”

REFERENCES:

1. Reaching The Every Newborn National 2020 Milestones Country Progress, Plans And
Moving Forward. Every Newborn Action Plan. WHO and UNICEF. 9789241512619.
Available as eng.pdfijsessionid=A8201784106749EEB3884DA63517. Accessed on
20.05.2021

2. Gillam-Krakauer M, Gowen Jr CW. Birth Asphyxia. 2021 Aug 27. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2022 Jan—. PMID:
28613533.NCBI Resources, Book shelf. Ncbi.nlm.nih.gov/books/NBK430782/
Accessed on4.422.

3. Bahubali G, Vishnu BB, Ramachandra R, et al. Antenatal and intrapartum risk factors for
perinatal asphyxia: a case control study. Curr Pediatr Res. 2013; 17: 119-122.

4. Mwaniki Mk, Atieno M, Lawn JE, Newton CRJC. Long-term neurodevelopmental
outcomes after intrauterine and neonatal insults: a systematic review. Lancet; Vol 379
February 4,2012:445-52.

5. Unicef for every child. Unicef data: Monitoring the situation of children and women.
data.unicef.org/topic/child-survival/neonatal-mortality. Accessed on 4.4.2022.

6. INAP: India Newborn Action Plan. New Delhi. 2014. Ministry of Health and Family
Welfare, Government of India. nhm.gov.in/images/pdf/programmes/inap-final.pdf.
Accessedon 18.11.21

7. National Health Policy 2017.New Delhi. 2017. Ministry of Health and Family Welfare,
Government of India. https://mohfw.gov.in/ sites/ default/ files/
9147562941489753121.pdf Accessed on 20.11.21

8. UN. Department of Economics and Social Welfare. Sustainable Development Goal 3:
Targets and Indicators and Progress and Info 2021.https://sdgs.un.org/goals/goal3.
Accessedon20.11.21.

9. Dandona L, Dandona R, Kumar GA, Henry NJ,Joshua V, Ramji S, Gupta SS etal.
Subnational mapping of under-5 and neonatal mortality trends in India: The Global
Burden of Disease Study 2000-2017. India State-Level Disease Burden Initiative Child
Mortality Collaborators.Lancet2020;395:1604-58. http://doi.org/10.1016

10.  Shah GS, Agrawal J, Mishra OP, Chalise S. Clinico- biochemical profile of neonates
with birth asphyxia in eastern Nepal. J.NepalPaediatr.Soc.2012 Sep-Dec,32(3):206-
209.

11.  Solayman M, Hoque S, Akber T, Islam MI, Islam MA Prevalaence of perinatal asphyxia
with evaluation of associated risk factors in a rural tertiary level hospital. KYAMC
Journal.2017, July; 8(1): 42-48.

12. Paul VK, Singh M, Sundaram KR, Deorari AK. Correlates of mortality among hospital
born neonates with birth asphyxia. The national medical journal of India,1997;10 (2):54
-57.

13. BabuBVA, Devi SS, Kumar BK, Birth asphyxia — Incidence and immediate outcome in
relation to risk factors and complication. International journal of Research in health
Sciences. 2014 0ct31;2 (4): 1064-71.

14.  Shah S, Kumari P, Goel AK, Clinico biochemical profile of birth asphyxia in neonates of
western Odisha. Indian J Child Health, 2014;1(3): 114-8.

15.  Maheswari K, Sharma N. Morbidity and mortality in neonatal ICU in a tertiary care
teaching hospital of Puducherry, South India. pediatric Rev Int J Pediatr Res.
2020;7(3):122-128.

16. Das S, Chakrabarti SK, Ghosh T, Debbarma SK. Study of neonatal morbidity and
mortality profile in neonatal care unit at a tertiary health care institute in Agartala, North
east India, Tripura, India. J. Evid.Based Med.Healthc, 2020;7(18):922-926.

17.  Adikane H, Zurmure S. Morbidity & mortality profile of neonates admitted in neonatal
Intensive care unit of district hospital in Gadchiroli, Maharashtra: A prospective
observational study, [IISR.2018;7(6):567-571.

18.  SharmaAK, Gaur A, Profile of neonatal mortality in special newborn care unit of tertiary
care hospital. Int. J.Contemp Pediatr. 2019; 6:231-25.

19.  Islam MT,Hoque SA,Nair F,Bhuiyan MMR,IslamMN.Status of serum bilirubin, serum
protienand prothrombin time in babies with perinatal asphyxia, J. Dhaka national Med.
Coll. Hos.2012; 18 (02): 43-46.

20.  Asefa GG, Gebrewahid TG, Nuguse H, et al. Determinants of neonatal Jaundice among
Neonates admitted to Neonatal Intensive Care Unit in Public General Hospitals of
Central zone, Tigray, Northern Ethopia,2019: a case control-study. Hinwai BioMed
Research International. 2020, Article ID 4743974,8 pages. https://doi.org/10.1155/
2020/4743974. Accessed on 02.05.2022.

I International Journal of Scientific Research |—| 7 |



