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ABSTRACT

Introduction: The neonatal period is the most vulnerable phase and the neonatal morbidity along with the mortality 
being the major health issues in the developing countries like Nepal. The objective of this study was to determine the pat-
tern of diseases and their outcome in neonatal intensive care unit (NICU) as the common causes of mortality and morbid-
ity in our region are preventable. Methods: This retrospective study was carried out in 1041 newborns admitted from 
1st August 2019 to 30th July 2020 in Gandaki Medical College Teaching Hospital in Western Nepal. Age, sex, gestational 
age, diagnosis at admission, outcome of admitted newborns were the main variables under study. Data was entered and 
analyzed using SPSS version 20. Results: Among 1041 newborns, 599 (57.54%) were male and 442 (42.46%) were 
female, 1028 (98.75%) were born in hospital while eight (0.77%) were born at home and 5 (0.48%) in ambulance. The 
majority 610 newborns (58.59%) were admitted during the first 24 hours of life. Infection and hyperbilirubinemia were 
the main reasons for admission (44.96% and 23.15% respectively), followed by prematurity (9.51%) and birth asphyxia 
(9.13%). A total of 831 (79.83%) admitted newborns improved and discharged, 79 (7.59%) were discharged on request, 
61 (7.59%) left against medical advice, 34 (3.26%) were referred and 36 (3.46%) expired. The major causes for neonatal 
mortality were prematurity (44.45%), sepsis (27.78%), and birth asphyxia (13.89%). Among the expired neonates, 24 
(66.67%) were outborns and 12 (33.33%) were inborns and majority 27 (75%) expired at the age between 24 to 48 
hours of life. Conclusions: Infection was the leading cause of morbidity and prematurity the leading cause of mortality 
in the NICU. This is preventable with antenatal care, training of manpower and procurement of necessary equipment.
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INTRODUCTION

Of the 130 million neonates born every year, about four million die 
in the first weeks of life globally.1 Most of the neonatal deaths (99%) 
occur in the lower to middle income countries. The risk of newborn 
dying is 24 per 1000 live birth in first week of life, three per 1000 
per week during the next first month and 0.12 per 1000 per week 
after the first year of life.2,3 The neonatal disease pattern is a sensi-
tive indicator of availability, utilization and effectiveness of mother 
and child health services in the community.4 The efficient health care 
services of a country are categorized from neonatal morbidity and 
mortality.5,6 Neonatal period (0 to 28 days of life) is the most  vul-
nerable time in which the newborn has to adapt to a totally new en-
vironment and is susceptible to many problems, which may even be 
life threatening. In spite of advances in perinatal and neonatal care, 
still the mortality rate of neonate is high, especially in developing 
country.7 

The Nepal Demographic and Health Survey of 2016 found under 
five mortality rate of 39/1000 live births, infant mortality rate of 
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ABSTRACT      

Background: Otitis media with effusion (OME) is a common disorder in children and lacks international 
consensus for its treatment. Out of various treatment options, few studies have show promising benefits 
of steroids for this condition. The objective of this study was to find the efficacy of steroid in treatment of 
OME and compare effectiveness of various modalities of treatment for OME. Also, we conducted their cost-
effectiveness analysis. Methods: In this experimental study, 160 children between one and 12 years of age 
having OME between September 2018 and January 2020 were randomized into four parallel groups and 
were managed with antibiotics-antihistamines-decongestant combination, nasal steroid spray, oral steroid, 
and watchful observation respectively. They were re-evaluated in one-month period for improvement in 
OME and appearance of any adverse effects. Improvement was compared with Chi-square test. Results: 
A total of 160 participants were randomly divided into four groups by block randomization. The group 
treated with nasal steroid spray showed statistically significant improvement. The group treated with oral 
steroid showed improvement but was not statistically significant. Improvement was significantly lower in 
observation group. Cost of treatment was in the decreasing order in antibiotics-combination, nasal steroid 
spray, oral steroid and observation groups respectively. Conclusions: Topical nasal steroid was the only 
efficacious treatment among the four modalities for OME. Furthermore, steroids were safe and cheaper than 
antibiotics combination.
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 INTRODUCTION

Otitis Media with Effusion (OME) is defined as “presence of 
fluid in the middle ear without signs or symptoms of acute ear 
infection”.1 It is a common ear problem in children. Almost all 
children (90%) develop this condition before age of five years. 
Then, they develop it multiple times a year.2 As the symptoms 
are subtle, most of the cases do not seek medical attention 
until late. Screening of asymptomatic school going children in 
western part of Nepal revealed the prevalence of OME in 5.6%.3 
In the study, 17.3% of the children had ear wax and hence their 
status of tympanic membrane could not be evaluated. There is a 
lack of international consensus in treatment of OME. 

Several medical and surgical options are in clinical practice. 
Medical treatment includes antibiotics, decongestants, anti-
histaminics, mucolytics, nasal or oral steroids etc. Meta-analysis 
of most of these modalities showed they lack long-time benefit.4 
However, some studies have shown promising benefit of steroid, 
oral and/or nasal, as an option for treatment of OME.5,6 Studies 
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32/1000 live births and neonatal mortality rate of 21/1000 
live births.8 In the developed countries, the main cause of 
morbidity and mortality in the neonatal period are con-
genital abnormalities which are mostly non-preventable, 
but in the developing countries the common causes such 
as infections, jaundice, birth asphyxia and pneumonia pre-
dominate.9 Most of the causes of morbidity and mortality 
in the neonatal period are preventable by proper antena-
tal care, early detection and treatment.10 These treatable 
causes vary from place to place and even from time to time 
in a particular point.11,12

After reduction in neonatal mortality rate (NMR), the goal 
is to reduce the morbidity of neonates by disease specific 
intervention. So, identifying the pattern of medical illness 
and the outcome in NICU will help the health care provid-
ers to plan service priorities.

METHODS

This was a retrospective cross-sectional study conducted 
in NICU at the Department of Pediatrics, in Gandaki Med-
ical College (GMC), Nepal. The data details from August 
2019 to July 2020 were retrieved from medical record 
section of hospital from October 2020. A total of 1041 ne-
onates (both inborn and out-born), aged 0-28 days of life 
with all the required documents and admitted during this 
period were included in the study. 

Neonatal Intensive Care Unit of GMC includes the facilities 
of mechanical ventilators, peripherally inserted cannula, 
bubble continuous positive airway pressure (CPAP), arte-
rial blood gas monitoring, central oxygen and suction facil-
ities, multichannel patient monitor, exchange transfusion 
and phototherapy. Data of all babies admitted were taken 
and analyzed. Variables were age at admission, gestational 
age, birth weight, gender, presenting complaints, compli-
cations, final diagnosis, outcome whether the newborn 
was improved and discharged after completion of treat-
ment, discharged on request, left against medical advice, 
referred or expired. Data were entered and analyzed in 
SPSS version 20.

Ethical clearance: Ethical clearance was obtained from In-
stitutional Review Committee of Gandaki Medical College.

RESULTS 

The total number of neonates admitted during the study 
period was 1041. Male babies outnumbered their female 
counterpart with a ratio of 1.3:1. Both inborn and outborn 
neonates were admitted. Of the total admission, 1028 

(98.75%) were born in the hospital while 8 (0.77%) were 
born at home and 5 (0.48%) were born in ambulance. 
Regarding the maturity and birth weight of these babies, 
99 (9.51%) babies were premature with low birth weight 
(less than 2500 grams), 16 (1.54%) newborns as macro-
somia, 9 (0.86%) newborns as intra-uterine growth retar-
dation (IUGR) and 917 (88.08%) had normal birth weight 
(Table 1). The majority of the newborns, 550 (52.83%), 
were admitted during the first 24 hours of life (Table 2).  

Table 1: Demographic data of newborns admitted.

Variables Frequency Percent

Sex

Male 599 57.54

Female 442 42.46

Total 1041 100

Mode of Delivery

Hospital 1028 98.75

Home 8 0.77

Ambulance 5 0.48

Birth weight and maturity

 Preterm LBW (low birth weight) 83 7.97

Preterm VLBW (very low birth weight) 11 1.06

Preterm ELBW (extremely low birth weight) 5 0.48

IUGR(intra-uterine growth retardation) 9 0.86

Macrosomia 16 1.54

Normal weight 917 88.08

Table 2: Age at admission

Age at admission Frequency Percent

0-24 hours of life 550 52.83

2-7 days 288 27.66

8-14 days 75 7.2

>14 days 128 12.81

The most common cause of admission was neonatal in-
fection or the Sepsis (44.96%). Next to sepsis, neonatal 
hyperbilirubinemia (23.15%), prematurity (9.51%) and 
perinatal asphyxia (9.13%) were the common causes of 
admission to the neonatal unit (Table 3). Among neonatal 
sepsis, 293 newborns (28.15%) were early onset sepsis 
and 175 (16.81%) were late onset sepsis. A neonate hav-
ing more than one morbidity is counted in each category. 
Hence the sum may be more than the total neonates in the 
study.
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Table 3: Causes of morbidity

Diagnosis Frequency Percent

Sepsis 468 44.96

EONNS(early onset neonatal sepsis) 293 28.15

LONNS(late onset neonatal sepsis) 175 16.81

NHB(neonatal hyperbilirubinemia) 241 23.15

Prematurity 99 9.51

LBW(low birth weight) 83 7.97

VLBW(very low birth weight) 11 1.06

ELBW(extremely low birth weight) 5 0.48

Birth asphyxia 95 9.13

HIE-1 (hypoxic ischemic encephalopathy) 72 6.92

HIE-2 19 1.83

HIE-3 4 0.38

MAS(meconium aspiration syndrome) 75 7.2

Anomalies 27 2.59

IUGR(intra-uterine growth retardation) 9 0.86

Macrosomia 16 1.54

TTN(transient tachypnea of newborn) 18 1.72

Others 18 1.72

Analysis of outcome showed that out of 1041 neonates, 
831 cases (79.83%) were improved and discharged to 
home, 79 (7.59%) were discharged on request, 61 (5.86%) 
left against medical advice, 34 (3.26) were referred and 36 
(3.46%) expired as shown in Table 4. The main reason for 
referral was congenital anomalies and the surgical inter-
ventions required. The leading causes of death were pre-
maturity 16 (44.45%), followed by sepsis 10 (27.78%), 
Perinatal asphyxia 5 (13.89%) and meconium aspiration 
syndrome 2(5.55%) [Table 5]. Among the expired neo-
nates, 24 (66.67%) were outborns and 12 (33.33%) were 
inborns and majority 27 (75%) expired at the age between 
24 to 48 hours of life as shown in Table 4.

Table 4: Outcome of admitted newborn

OUTCOME Frequency Percent

Improved 831 79.83

Discharge on request (DOR) 79 7.59

Leave Against Medical Advise (LAMA) 61 5.86

Referred 34 3.26

Expired 36 3.46

Total 1041 100

Age at death Frequency Percent

1-3 days 27 75

4-7 days 4 11.11

8-28 days 5 13.89

Inborn/outborn death Frequency Percent

Inborn 12 33.33

Outborn 24 66.67

Table 5: Causes of mortality

Cause of mortality Frequency Percent

Prematurity 16 44.45

Sepsis 10 27.78

Asphyxia 5 13.89

Congenital anomalies 2 5.55

MAS (meconium aspiration syndrome) 2 5.55

HDN (hemorrhagic disease of newborn) 1 2.78

DISCUSSION 

This is the first clinical audit of admissions into the neona-
tal unit of this hospital since it was established in 2010. To-
tal 1041 newborns were admitted in neonatology division 
during study period. Males were predominant in our study, 
which was similar to other studies3,9,13 suggesting that the 
male gender is more susceptible to illness during the neo-
natal period and male babies seek health attention with 
early detection of neonatal problems.

The majorities 90.49% were term gestation and 9.51% 
were preterm.  This finding was different from other cen-
ters where the percentages of premature babies were high-
er 10,13 and similar to the study done by Banstola R. Et al.3 
Financial factor remains a reason   that preterm babies are 
hardly brought to the hospital on time and admitted for the 
further management in the developing countries. Preven-
tive measures, appropriate timing and place for referral 
and governmental funding should be looked into as the 
preterm requires prolonged hospital stay.

Our studies showed the maximum admission is in first 
24 hours of life (52.83%) which is similar to other stud-
ies where the first 24 hours of life admission ranged from 
33.61% to 44.47%.1,14 The reason for high admission with-
in the first 24 hours of life is due to the fact that this period 
is the most vulnerable period of life.

The leading cause of admission in the neonatal care unit 
at our center was infection (44.96%), which was similar to 
study done by Kanodia et al12 but higher than the reports 
from other centres in Nepal (21.4% to 32.6%).13 However, 
lower incidences (6.4 to 10.5%) were reported by other au-
thors in their studies.3,15  We have included  all the suspect-
ed and culture proven pneumonia, meningitis, intrauterine 
infections and local skin infection as neonatal sepsis and it 
may be the factor for the higher incidence.

Neonatal hyperbilirubinemia is the second common cause 
of admissions in NICU and it accounts for 23.15% of admis-
sions. Much higher incidences (36.2 to 54%) have been re-
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ported in other studies16,17 and lower incidence in Banstola 
et al3 and Shrestha et al.18 However, these could have been 
curtailed by early detection, bilirubin monitoring and ef-
fective phototherapy and two of them underwent exchange 
blood transfusion.

Overall mortality observed was 3.46% and in particular, 
mortality was observed higher among preterm neonates 
followed by sepsis and birth asphyxia and more during the 
first 48 hours of life in our study. Mortality is low in our 
setup but in contrast, rate of LAMA (leave against medical 
advice) is high. Other studies have reported higher mortal-
ity rates (25.8-34%) but Jan et al17 found lower mortality in 
their audit report.19 Yasmeen and coworkers also revealed 
similar figures of neonatal mortality which showed pre-
maturity was the leading cause of death among preterm 
neonates, followed by asphyxia, and sepsis in their study.20 
Studies conducted by Al-Turkistani and coworkers,21 Qud-
dusi and associates22 and Kotwal  and coauthors23 have 
revealed minimum proportion of LAMA cases at 0.2% and 
maximum proportion at 25.4%. This proportion of LAMA 
cases may depend upon the availability of healthcare re-
sources, services and socioeconomic circumstances. The 
mortality depends upon the stage of the disease and fa-
cilities available in a particular NICU. Moreover, attempt 
should be made to keep it as low as possible.  Findings of 
this study have the limitation that certain important vari-
ables like socio-economic circumstances, data of ventilator 
support finding were not included. Lastly, no follow-up re-
cords could be retrieved as it was a retrospective study.

CONCLUSION 

In our study sepsis, hyperbilirubinemia and prematurity 
were the leading causes of morbidity. Neonatal sepsis can 
be prevented by enforcing strict hand hygiene and asep-
tic protocols. Low birth weight and prematurity were the 
significant contributors to mortality. Hence antenatal pro-
grams to prevent prematurity and low birth weight babies 
should be strengthened. The higher incidence of birth as-
phyxia and the mortality associated with it in the outborn 
admissions in the present study warrants strategies to be 
implemented to prevent birth asphyxia in the referring 
centers.
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