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ABSTRACT

Introduction

Birth defects are defined as structural and functional defects
that develop during the organogenesis periods and present
at birth or detected later in life. They are an important cause
of morbidity and mortality in infants. The known causes
of birth defects are mostly genetic effect modified by
environmental factors which may be prevented.

Objective

The main objective of the study was to determine the
association of certain risk factors with birth defects
occurring in newborn and infant seeking care in Dhulikhel
Hospital, Kavre, Nepal.

Methodology

This is a hospital based, cross sectional and comparative
study involving 219 young infant below 2 months of age
admitted in the Dhulikhel Hospital, Kathmandu University
Hospital. We enrolled infants admitted at Neonatal intensive
care unit, Neonatal ward, and neonates staying with motherin
post natal wards, from 1*January 2015 to 31*December 2017.

Results

Incidence of congenital malformations involvement of
neonatesin our hospital was 1.1% among the live births. The
most frequent was cardiovascular systems 29(26.8%)
followed by musculoskeletal system 17(15.7%) and face
15(13.8%). Less than 4 in number of Antenatal visit
(p=0.017), not using folic acid during early pregnancy
(p<0.001) and low socioeconomic conditions (p<0.001) were
significantly associated with congenital malformations.
Among all congenital anomalies complex congenital heart
disease has poor outcome.

Conclusion

The most common congenital defects involved cardiovascular
and musculoskeletal system. Lack of antenatal visit, lack of
folic acid during periconceptional age and low socioeconomic
conditions are the most common risk factors identified for
congenitalanomalies.
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INTRODUCTION

Congenital anomalies are defined as structural or functional
abnormalities including metabolic disorders present at
birth. It can be isolated abnormality or part of syndrome
that continue to be an important cause of neonatal and
infant morbidity and mortality.”” Fetal development is
influenced by various genetic and environmental factors
that leads to defective embryogenesis and intrinsic
abnormalities resulting birth defect.’ In 60% cases, the
certain causative factor are unexplained however in 40% of
the cases there are recognized causative factors." The
factors most commonly implicated are genetic conditions,
environmental pollutions, teratogens, infections, drugs and
uncontrolled medical disorders. The medical disorders are
diabetes, hypertension, and eclampsia in antenatal periods.
There are multi factorial inheritances responsible in most of
anomalies.*

The frequency and specification of congenital anomalies
differ from one country to another and from one place to
another. In United States about 2-3% birth prevalence of
congenital anomalies has been reported. The birth
prevalence of congenital anomalies in United Kingdom is
2% and in South Africa it is 1.49%."" In India it was found
that, 2.5% of newborns were identified to have congenital
anomalies at births. Congenital malformations are known
to be the third commonest cause of perinatal mortality
following infection and hypoxia.’

There has been a tremendous progress in the prenatal
diagnosis of congenital malformation because of improvements
in fetal ultrasound and prenatal genetic testing. This allows
parents for the choice of terminating the pregnancy. Some
studies have shown that prenatal folic acid and other
multivitamins supplementations significantly reduce the
birth prevalence of some congenital malformations.**Early
antenatal diagnosis of correctable defects gives the clinician
an option for early referral of the mother to a center with
pediatric surgical facilities for further plan and management
in case of need.

There is no accurate quantification of congenital anomalies
within certain populations and only few studies have been
done regarding prevalence of congenital anomalies and its
risk factors in country like Nepal. Therefore it is essential for
estimating their burden and documenting the need for
prevention and for evaluating the effects of preventive
measures and treatment services. Even though congenital
anomalies are a highly reported topic in scientific literature,
very little information is available regarding the potential
risk factors associated with these anomalies and their
perinatal outcomes.

OBIJECTIVE

To establish the prevalence and pattern of congenital
anomalies and to identify association of the risk factor for
congenitalanomalies this study has been carried out.
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METHODOLOGY

This is a hospital based, prospective, cross sectional and
comparative study involving infants below 2 months of age
admitted in the Dhulikhel Hospital, Kathmandu University
Hospital. We enrolled 219 young infants admitted at
Neonatal intensive care unit, Neonatal ward, and neonates
staying with mother in perinatal ward from 1% January 2015
to 31"December 2017.The ethical approval was obtained
from Institutional review committee of Kathmandu
University School of Medical Science.

All 108 infants less than 2 months with congenital anomalies
and 111 infants less than 2 months without congenital
anomalies were recruited in this study. Young infants with
congenital anomalies were recorded serially for 3 years. In
this hospital based study, the number of cases is relatively
small and slightly larger number of comparative group was
maintained with 111 infants less than 2 months without
congenital anomalies and by same birth years and APGAR
score at 5 minutes more than 7 to ensure the necessary
statistical power for detection of important risk factors.
Diagnosis of congenital anomalies was based on clinical
examination and relevant investigations. All infants had a
thorough physical examination performed by the
pediatrician. Appropriate investigations like X- ray imaging
(plain X-ray of chest and/or abdomen, barium meal enema),
cranial and abdominal ultrasound, echocardiography and
hematological and biochemical tests were done. X-ray films
were interpreted by two independent radiologists.
Ultrasonography was performed by the senior radiologist.
Echocardiography was executed by a pediatrician who has
done fellowship on pediatrics echocardiography. Due to lack
of relevant equipment and qualified staffs, genetic and
newborn metabolic assessments could not be performed.

After diagnosing congenital anomalies, informed consent
was taken from parents and structured Proforma was filled.
The patterns of congenital anomalies along with their
system wise distribution were documented. The demographic
patterns, risk factors associated with malformations and
their outcomes were also documented. Christensen et al.
defined multiple organ system involvement as live births
with congenital anomalies that involved two or more organ
systems.’If they correspond with any identified syndrome,
were categorized into the specific syndrome. Remaining
unidentified anomalies were classified as others.

The parents were interviewed regarding detailed maternal
and antenatal history including maternal and paternal age,
periods of gestation, gravida, residential area, ethnicity,
religion, socioeconomic status and number of antenatal
care visit. Maternal age and paternal age were divided into
three categories that are less than 19 years old, 19 to 35
years old and over 35 years depending upon the risk group.
Gravida was divided into two categories that is primi being
first time pregnant and multi being pregnant for two or
more times. Religion was divided into four main categories
that is Hinduism, Baddish, Islamic and Christian. Ethnicity
were divided into 6 categories, Brahmin, Chetry, Newar,
Tamang, Dalit and if none of above then into others.
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Socioeconomic conditions were divided into high class,
average and low class depending on their residential area,
educational and occupational status. The number of
Antenatal visits was also divided into 2 categories according
to World Health Organization (WHO), less than 4 visits and
more than 4 visits.

History pertaining to risk factors for congenital anomalies
like environmental factors alcohol consumption, smoking
during pregnancy, exposure to radiation and drug use
during pregnancy were recorded. The drug used during
pregnancy for medical condition like epilepsy, diabetes and
hypertension were considered in maternal medication.
Clinical information such as history of Diabetes, Anemia,
Hypothyroidism, TORCH (Toxoplasma, Rubella, CytoMegalo
Virus and Herpes Simplex Virus) infection and any other
infection during pregnancy were also noted. The peri-
conceptional risk factors, family history of mother and
father, first degree relatives and previous child with congenital
anomalies were also recorded into the study.A marriage has
been considered consanguineous when that is found to
have occurred between a male and a female who are blood-
related, e.g. between brother and sister, between first
cousins. Detailed antenatal history was recorded including
peri- conceptional use of folic acid and use of iron and
calcium after first trimester. Pregnancy complications like
preeclampsia, eclampsia, polyhydramnious, oligohydramnious,
abruptio placenta and placenta previa were also recorded.

Data analysis

Data were entered and analyzed using SPSS, version 23. The
prevalence of congenital anomalies was expressed per 1000
live births. The association between congenital anomalies
and socio-demographics were assessed applying binomial
logistic regression analysis for the study and reference group
and chisquare test was done between the study and reference

group.

RESULTS

Within the study periods of 36 months 108 babies with
congenital anomalies were identified. The age range was
between first days of life up to 60 days of life with a median
age of 3 days. Among 108 babies with congenital anomalies
98(90.7%) babies were in born and 10 (9.25%) babies were
out born. In born babies were those who born within our
hospital and out born babies were those who born outside
our hospital including other hospital, health center, home
delivery and ambulance delivery. The birth prevalence of
congenitalanomalies was 11.4 per 1000 live births.

Ninety one (84.2%) babies had a single malformation while
17(15.7%) babies had multiple malformations. The most
frequent site of malformations involved cardiovascular
systems 29(26.8%) followed by musculoskeletal system
17(15.7%) and face 15 (13.8%). Distribution of congenital
anomalies in the study group is shown in Figure 1. The
specific congenital anomalies, found within different
systemin the present studyisshownin table 1.

Among the socio demographic studies there was no
significant difference in maternal age, paternal age,

residence, week of gestation, religion and ethnicity. Number
of Antenatal care visit was significantly associated with
congenital anomalies (OR=2.6; 95% Cl=1.8-5.8;p=0.017)
(Table 2).

Maternal TORCHinfections, smoking during pregnancy and
alcohol intake during pregnancy were more common in the
study group but these differences were not significant.
Failure in use of folic acid during early phase of pregnancy
has a strong association with congenital anomalies with p
value of 0.000 (Table 3).

Male babies (p=0.002) and Low socioeconomic condition
(p=0.000) were also significantly associated with congenital
anomalies (Table 4).
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Figure 1: Distribution of congenital anomalies

Table 1: Specific congenital anomalies in different system
Number (%)

Specific anomalies

CNS anomalies 13 (100)
Hydrocephalus 5(38.4)
Hydrocephalus with Dandy Walker cyst 2(15.3)
Meningomyelocele with hydrocephalus 2(15.3)
Arnold Chiari malformation 1(7.6)
Hydrocephalus with Aqueductal stenosis

with Spinabifida 1(7.6)
Vein of Galen Malformation 1(7.6)
Hydrocephalus with Spina bifida with VSD 1(7.6)
Musculo skeletal system anomalies 17 (100)
Club foot 5(29.4)
Polydactyly 5(29.4)
Hernias (Inguinal and Umbilical) 3(17.64)
Syndactyly 2(11.76)
Choanal atresia 1(5.9)
Ankyloglossia 1(5.9)
Gastrointestinal system 13(100)
Imperforated anus 3(23)
Pyloric stenosis 2(15.3)
Diaphragmatic hernia 3(23)
Hirschsprungdisease 1(7.6)
Biliary atresia 1(7.6)
Illeal atresia 2(15.3)
Gastroschisis 1(7.6)
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Cardiovascular system 29(100)
ASD 2(6.8)
VSD 9(31)
VSD with ASD 2(6.8)
ASD with PDA 1(3.4)
ASD with pulmonary hypertension 1(3.4)
Aortic stenosis 2(6.8)
Transposition of great arteries (TGA) 1(3.4)
Complex congenital heart disea 11 (37.9)
Urogenital system 4(100)
Hypospadias 2 (50)
Polycystic kidney disease 1(25)
Multidysplastic kidney 1(25)
Facial 15(100)
Cleft lip and palate
Multiple congenital anomalies& syndromes 13 (100)
VSD with hernia 2 (15.38)
VSD with rectal atresia 1(7.69)
Situsinversus with TGA withSpina bifida 1(7.69)
Phimosis with microcornea with corneal

opacity with CHD 1(7.69)
Polycystic kidney disease with

ventriculomegaly with polydactyly 1(7.69)
Omphalocele with ASD 1(7.69)
Meningomyelocele with midline cleft palate 1 (7.69)
Holoprosencephaly with ASD with cleft

palate with club foot 1(7.69)
Hydrocephalus with VSD 2 (15.38)
Cleft lip and palate with polydactyly with
Ambiguous genitalia 2 (15.38)
Syndromes 4(100)
Down Syndrome 2(50)
Edward Syndrome 1(25)
Pierre Robin Syndrome 1(25)

Table 2: Logistic regression analysis of sociodemographic
between study and reference group.

Study Reference OR (95%Cl) P value
group group
Maternal age

Variables

<19vyears 13 13 = 0.92
19-35years 82 96 =
>35 years 13 2 =

No. of ANC visit
<4 65 38
>4 43 73

2.64 (1.88-5.86) 0.017
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Table 3: Logistic regression analysis of risk factor between
study and reference group.

Study Reference OR (95%Cl) P value
group group

Variables

TORCH positive 7 0 0.00(0.00-0.00) 0.99
Maternal Smoking 25 2 1.35(0.04-1.11) 0.78
Maternal alcohol 36 6 0.21(0.04-1.11)  0.06

Folic acid intake 11 89 31.91(13.67-74.45) <0.001

Table 4: Chi-sauare test analysis of sociodemographics
between study and reference group

Variables Study Reference P value
group group

Sex

Male 71 48 0.002

Female 37 63

Socioeconomic Condition

High class 4 4

Average class 57 94 <0.001

Low class 47 13

DISCUSSION

The joint World Health Organization (WHO) and March of
Dimes (MOD) meeting reported that 7% of all neonatal
mortality and 3.3 million under five death were due to
congenital anomalies.” Several studies have been done to
determine its prevalence. However, since most of the
studies done were limited to a single institute or region and
not nation-wide, birth defect prevalence varied widely from
0.5% to 6.8%.”" In our study incidence of congenital
malformations in neonates was 1.1% among the live births
which was significantly higher than previous two studies
done in maternity hospital (0.36%) and Western regional
hospital (0.42%) in Nepal. ** In England and United State,
the prevalence is 2% and 2-3% respectively. *** The
prevalence of congenital malformation in our study is also
comparable to another study done in United Arab Emirates
(1%)and china (1.1%).

The prevalence by type of anomaly showed known global
trends, with congenital heart defects being the most
prevalent type of birth defect. The prevalence of congenital
heart defect was 3.3 per 1000 live birth that is nearly three-
fold lower than the estimated prevalence of 9.3 per 1000 live
births for Asia.” Another multiethnic birth cohort study done
in Brandford UK, also reported congenital heart disease as
the most common anomaly in newborn in UK.” In contrast to
our study, other studies done in developing countries like in
India” and Pakistan” demonstrated highest frequency of
CNS anomalies and lowest frequency of congenital heart
disease. The variation in the frequencies could be due to
genetic background, geographical area, socioeconomic and
nutritional status along with folic acid intake. This may be
due to routine performance of echocardiography in all
babies admitted in NICU and all suspected congenital heart
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disease admitted in our center which leads to the increased
detection of CHD in our study. During the study periods
there was a predominance in infants with cardiovascular
system, followed by musculoskeletal system and facial
malformation, resembling those found in other national
studies and in first World countries like the United States
and Europe.”” Another study done in Nepal has also shown
musculoskeletal system as second most common system
involved in congenital malformation.” The predominance of
musculoskeletal and facial malformation could be related to
easiness for diagnosis and its visibility during routine
physical head to toe examination. The prevalence of CNS
malformation is less in comparison to previous studies.”** It
may be due to early detection and termination during
anomaly scanin early pregnancy.

Multiple logistic regression analysis to determine the
variables with the greatest association with congenital
malformation showed results that have been recognized in
the scientific literature. The current sample did not show
any association between congenital anomalies with
maternal age and paternal age. Similar result was also
shown in the studies done in Chile by Pardoetal® and in
Brazil by Costa Cetal ™

Antenatal visits are an important aspect of prenatal care.
These visits aim to ensuring a normal pregnancy with the
delivery of a healthy baby from a healthy mother.
Inadequate ANC visits (<4) have previously been associated

with the occurrence of congenital anomalies. **

A significant association between congenital anomalies and
the lack of periconceptional use of folicacid (p =<0.001) was
found in this study. Folic acid is necessary for the growth and
smooth functioning of human cells, as it is crucial for the
biosynthesis and methylation of deoxyribonucleic acid
(DNA) and ribonucleic acid (RNA).” This is important for cell
division, differentiation and regulation of gene expression,
especially at the time of rapid cell division that is during
embryogenesis.” The association between a low usage of
folic acid during pregnancy and the occurrence of congenital
anomalies has also been reported in other studies. ****

Maternal cigarettes smoking and alcohol consumption have
previously been reported as risk factors for the occurrence
of congenital anomalies including orofacial clefts and
congenital heart disease.”” The current study did not show
a significant difference in smoking or alcohol consumption
during pregnancy when comparing mothers of newborns
with or without a diagnosis of congenital malformation. This
may be due to awareness programs and cultural norms.
Similar to our study, other studies done in Brazil and Tanzania
also showed insignificant association between maternal
cigarette smoking and alcohol consumption for the
occurrence of congenital anomalies."***

Male babies were significantly high with congenital
anomalies than females in the present study. This finding is
consistent with that of Shaw et al, which observed an
increased risk for congenital anomalies in male babies of
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various system including urogenital, cardiovascular and
gastrointestinal system.” Male preponderance was similar
in other studies as well. "

Socioeconomic status for most was low class. This could be
one of the reasons for a high percentage of affected patients
in our setting as socioeconomic status in an important risk
factor for birth defect.”* Some hypothesis can be raised,
including the possibility that mother may having inadequate
nutrition, less ANC visit and lack of awareness about folic
acid andrisk of congenitalanomalies.

Among all congenital anomalies mortality was high among
those with complex congenital heart disease due to
unavailability of advance neonatal cardiac surgical facility in
our country.

Congenital malformation has gained increasing importance
due to both its morbidity and mortality. There are no well
accepted preventive measures for it. Increasing awareness
about maternal care during pregnancy, education programs
on risk factor for congenital malformation and pre-
conception use of folic acid needs to be highlighted to
decrease the incidence of congenital anomalies and their co
morbidities.

LIMITATIONS

There are several limitations in our study. As this is a
hospital-based study, its result is unlikely to represent
nationally. Chromosomal abnormalities and metabolic
disease could not be diagnosed and confirmed because of
lack of availability of Karyotyping and metabolic screening
test. Since our study was conducted in just one tertiary care
center, many cases could not be included. This has led to a
low percentage of this relatively common birth defect in our
sample.

CONCLUSION

The prevalence of congenital malformation in this study was
11.4 per 1000 total lives births. Less than 4 antenatal visits,
lack of intake of folic acid and low socioeconomic condition
were three most common risk factors as determined from
our study. Regular antenatal visits to emphasize the intake of
folic acid in early pregnancy and prenatal diagnosis are
recommended for prevention, early intervention and even
planned termination when needed.
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