International Journal of Contemporary Pediatrics
Hosain A et al. Int J Contemp Pediatr. 2023 Jul;10(7):983-987
http://www.ijpediatrics.com pISSN 2349-3283 | elSSN 2349-3291

.. ; DOI: https://dx.doi.org/10.18203/2349-3291.ijcp20231835
Original Research Article

Demographic and clinical status of the neonates admitted to an
intensive care unit in Bangladesh

Ahmed Hosain'*, M. Monir Hossain?, Mohammad Abdullah Al Mamun?3, Mohammad Mohsin?,
Nusrat Shams®, Salina Haque®

1Department of Pediatric Neurology, National Institute of Neurosciences and Hospital, Dhaka, Bangladesh
2Department of Neonatal Medicine & NICU, Bangladesh Shishu Hospital & Institute, Dhaka, Bangladesh
3Department of Pediatric Cardiology, Bangladesh Shishu Hospital & Institute, Dhaka, Bangladesh
“Department of Pediatrics, Kuwait Bangladesh Friendship Government Hospital, Dhaka, Bangladesh
SDepartment of Pediatrics, National Institute of Neurosciences and Hospital, Dhaka, Bangladesh
Department of Hematology, National Institute of Cancer Research & Hospital, Dhaka, Bangladesh

Received: 08 May 2023
Accepted: 05 June 2023

*Correspondence:
Dr. Ahmed Hosain,
E-mail: ahmedhosain@gmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: The neonatal intensive care unit is a fundamental sector for the survival of high-risk newborns. Such a
unit involves high-complexity assistance with teams trained in newborn care, reconciling technological advances with
proper approaches to humanized care practices. Usually, the outcomes of neonatal intensive care unit patients depend
upon the demographic and clinical status of the patients. In Bangladesh, we have very limited research-based
information regarding this issue. This study aimed to assess the demographic and clinical status of neonates admitted
to an intensive care unit in Bangladesh.

Methods: This was an observational cohort study that was conducted in the Neonatal Intensive Care Unit (1.C.U.) of
Dhaka Shishu Hospital, Dhaka, Bangladesh during the period from October 2009 to September 2010. In total 230
neonates admitted to the Neonatal Intensive Care Unit, after fulfilling the inclusion criteria were enrolled in this study
as study subjects. Properly written consent was taken in favour of all the participants before data collection. All data
were processed, analysed and disseminated by using MS Excel and SPSS version 15.0 program as per necessity.
Results: Among the total of 230 participants, the male-female ratio was 1.7:1 and gestational age was found as >37
weeks in 60% of neonates. The age of the majority of the neonates (53%) was <7 days. The diaphragmatic hernia was
present in the highest number (n=17) of cases as a single congenital anomaly. As the disease pattern, perinatal
asphyxia with complications, preterm low birth weight with sepsis and congenital anomalies were found in 24.8%,
20.4% and 23% of cases respectively. Among the total of our patients, in 55% of cases, acid-base derangements were
present.

Conclusions: The higher frequency of ICU admission of male neonates is alarming for the neonatal care system. The
first week of neonatal ICU may be considered the most critical period, especially for preterm babies. Neonates with
perinatal asphyxia, preterm low birth weight with sepsis and congenital anomalies are some common features among
neonatal ICU care patients.
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INTRODUCTION

In the area of child health, major changes are taking place
all over the world to achieve the goals set out in the
international declarations.® Several reports showed that
globally almost 40% of deaths of children under the age
of 5 take place during the neonatal period.? Every year
over 4 million babies die in the 1st 4 weeks of life; 3
million of these deaths occur in the early neonatal
period.® Neonatal outcome especially that of low-birth-
weight infants reflects the standard of perinatal care in a
country.* Across the globe, there are significant variations
in infant mortality rate (IMR) by nation. In developing
countries, the majority of infant deaths result from
infectious diseases, even in the neonatal period 24% of
the deaths are caused by severe infections, 29% from
PNA, 7% from tetanus, and 24% from complications of
prematurity.> Bangladesh has made noteworthy progress
in child survival over the last few decades with under 5
mortalities declining to 53/1000 live births in 2011 from
133 deaths per 1000 live births in 1991, while infant
deaths reduced from 87 to 43 per 1000 live births and
neonatal deaths declined from 52 to 32 deaths per 1000
live births.®

The mortality rate of Dhaka Shishu Hospital, Bangladesh
is 237/1000 admissions.” Intensive care of these infants
carries the potential for significant reduction of both
mortality and morbidity.® There are many reports on
mortality rates of NICU from different developed and
developing countries since the 1970s starting with Daga
who found 23.6%, Kapil and Bagga found 25.7%, while
mortality of critically ill neonates in 1.C.U. of Dhaka
Shishu Hospital was 491/1000 admission from July 1995
to June 1996; 530/1000 admission during 1997 to 1999
and 452/1000 from July 2003 to December 2003.%3

Over the past 3 decades, neonatal mortality has fallen
steadily. This improvement has been attributed in large
part to the development of the NICU.}* Another study
was conducted in the NICU at Orotta National Referral
Hospital in Eritrea, where the neonatal mortality was
8.2% and the overall neonatal mortality in Eritrea was 18
per 1000 live birth in 2019.% The main objective of this
study was to assess the demographic and clinical status of
neonates admitted to an intensive care unit in
Bangladesh.

METHODS

This was an observational cohort study that was
conducted in the Neonatal Intensive Care Unit (1.C.U.) of
Dhaka Shishu Hospital, Dhaka, Bangladesh during the
period from October 2009 to September 2010. In total
230 neonates admitted to the Neonatal Intensive Care
Unit, after fulfilling the inclusion criteria were enrolled in
this study as study subjects. The study was approved by
the ethical committee of the mentioned hospital. Properly
written consent was taken from all the participants before
data collection. As per the inclusion criteria of this study,

ICU-admitted preterm, term and post-term neonates of
both sexes either case of medical and surgical cases
having congenital anomalies were included. On the other
hand, according to the exclusion criteria of this study,
those neonates who discontinued the treatment and
neonates whose parents were unwilling to participate
were excluded. All the demographic and clinical data of
the participants were recorded. Maternal history
included-maternal illness (pyrexia), and duration of
membrane rupture. Whether  foul-smelling P.V.
discharge, N.V.D. or C/S, condition of the baby at birth,
whether any resuscitation was needed or not. Gestational
age was determined from maternal records. The
admission weight of the baby was recorded by the
electronic weighing machine, history of crying or
breathing immediately after birth, apnoea/ cyanosis,
convulsion, respiratory distress, reluctance to feed, and
bleeding manifestations were also recorded. The presence
of Perinatal asphyxia was clinically diagnosed by - a
history of delayed crying or breathing and the presence of
cyanosis immediately after birth. Perinatal asphyxia with
complications- was considered as with convulsions &/or
with septicemia. A predesigned questionnaire was used in
data collection. Analysis was done by employing SPSS
Version 15 & Epi Info 7 software packages.

RESULTS

In this study, in total 230 neonates admitted to the
Neonatal Intensive Care Unit, after fulfilling the inclusion
criteria were enrolled as study subjects. Among the total
of 230 participants, 63% were male whereas the rest 37%
were female. So male participants were dominating in
number and the male-female ratio was 1.7:1. Gestational
age was found <37 weeks in 40% of cases and >37 weeks
was found in 60% of cases.

Table 1: Distribution of neonates by gestational age,
age and weight (N=230)

Variables n %
Gestational age (week) :2; 228 ggzjz
Age <7 days 122 53%
>7 days 108  47%
Weight <2500gm 87  37.8%

>2500gm 143 62.2%

The age of the majority of the neonates (53%) was <7
days and the weight of the majority of the neonates was
>2500 gm. As per the distribution of neonates by
congenital anomalies, we observed that diaphragmatic
hernia was present in the highest number (n=17) of cases
as a single congenital anomaly followed by congenital
heart diseases (n=16) and tracheoesophageal fistula
(n=14). As the disease pattern, perinatal asphyxia with
complications was found in 24.8%, preterm low birth
weight with sepsis was found in 20.4% and congenital
anomalies were found in 23% of cases which were
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noticeable at the time of admission. Among the total of
our patients, in 55% of cases, acid-base derangements
were present.

84, 37%
= Male

= Female

146, 63%

Figure 1: Distribution of participants by gender
(N=230).
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Figure 2: Distribution of neonates by congenital
anomalies (N=230).
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Figure 3: Distribution of neonates by disease pattern
and death (N=230).

As for the types of acidosis, mixed acidosis accounted for
the highest number (55%) among total cases. In this
study, 99 (43%) neonates had BE (Base excess/deficit)

within the range of +5 to -5 while 47 (20.4%) neonates
had > -12.

127, 55%

103, 45%

®m Present m Absent

Figure 4: Presence and absence of acid-base
derangements in studied neonates (N=230).
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Figure 5: Distribution of neonates by different types
of acidosis on admission (N=230).

Table 2: Distribution of neonates by the level of BE

(N=230).
| BE groups n %
+5to0 -5 99 43.0%
-6 to -12 84 36.5%
-12 to -16 24 10.4%
>-20 23 10.0%

DISCUSSION

This study aimed to assess the demographic and clinical
status of neonates admitted to an intensive care unit in
Bangladesh. In this study, the gestational age of the
neonates was found <37 weeks in 40% of cases, and >37
weeks was found in 60% of cases. The age of the
majority of the neonates (53%) was <7 days and the
weight of the majority of the neonates was >2500 gm.
The mortality of critically ill neonates in NICU over the
years has remained most same in Bangladesh.
Nosocomial infection contributes a lot in this arena.
Although the overall standard of neonatal service has
improved in Bangladesh since the early nineteen eighties
onwards, the survival of LBW infants was not yet
changed and the limitations are mainly in terms of
technology and nursing support to ensure the continuity
of care.’® The goal of critical care for newborns and
children is to provide optimal surveillance and support to
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the developing organ systems of patients with life-
threatening conditions.!” As per the sex distribution of
our study population, male neonates were 63.5% and
female neonates were 36.5 %. The male predominance so
far in admission agrees with other studies like Kapil and
Bagga (73%).*® The main reasons for NICU admission
were perinatal asphyxia with complications (24.8%),
problems related to preterm low birth weight (20.4 %)
and major congenital anomalies (23%) in this study. It
was observed that 55.2% of the critically ill newborns
treated in the NICU had acid-base derangements and had
higher mortality than those without acid-base imbalances.
A highly significant correlation was found between
mortality outcome acidosis. The odds ratio for mortality
outcome in comparison to blood gas abnormalities was
statistically significant in all modalities of acidosis.
Hossain et al found 70% of neonates suffer from acid-
base imbalances.®

In this study, 30 neonates died among the forty-one
neonates having metabolic acidosis. Hossain et al also
found a highly significant correlation regarding this. Low
et al showed a progression of the severity of newborn
complications with increasing metabolic acidosis (base
deficit > -12).2%20 Significant mortality was found in both
respiratory and mixed acidosis (combined metabolic and
respiratory acidosis) in this study. Acidemia associated
with asphyxia inhibits surfactant production and increases
pulmonary vascular resistance.?»??> An EEG-documented
abnormal cerebral function has been shown in preterm
infants < 32 weeks gestation concerning episodes of
acidosis.?®

Limitation

This was a hospital-based single-centered study with
small-sized samples. Moreover, the study was conducted
over a very short period. So, the findings of this study
may not reflect the exact scenario of the whole country.

CONCLUSION

The higher frequency of ICU admission of male neonates
is alarming for the neonatal care system. The first week
of neonatal ICU may be considered the most critical
period, especially for preterm babies. Neonates with
perinatal asphyxia, preterm low birth weight with sepsis
and congenital anomalies are some common features
among neonatal ICU care patients.

Recommendations

Acid-base derangements are also very common problems
in such cases. To get mere specific results, we would like
to recommend similar studies in several places with
larger-sized samples.
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