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DETERMINANTS OF NEONATAL SEIZURE AMONG NEWBORNS ATTENDING A TERTIARY CARE HOSPITAL

Ara R, Uddin MN?

Abstract

Introduction: Neonatal seizure is an important
cause of childhood mortality and morbidity. The
prevalence of neonatal seizure is 2-3 /1000 live
births in term and 10-15 /1000 preterm deliveries in
our country. Proper neonatal care is crucial.
Different study results representing the risk factors
for neonatal seizure are directly and indirectly
related.

Objectives: The study was carried out to determine
the factors influencing neonatal seizure among the
patients attending a tertiary care hospital.

Methods: A cross- sectional study was carried out
to find out the factors of neonatal seizure where
face to face interview was taken to 50 purposively
selected respondents who were attending a tertiary
care hospital during spring season. All the data
were entered into a personal computer and
thoroughly checked for any possible errors and then
processed and analyzed by statistical Package for
Social Science (SPSS) version 17 and MS office
2007.

Results: Among the total respondents mostly were
of <25 years (MeanzSd, 23.16 £3.919) of age. 36%
had primary level education and 32% were illiterate.
The mean monthly family income was 11392.0
+11551.81 BDT. Respondents by pregnancy related
complications were mostly of Pre-Eclamptic
Toxemias (PET) in 22% cases and anaemia in 24%
cases. Gestational age of the respondents was
mainly >37weeks.The study also reported that
antenatal care by doctors was taken in 64% cases.
Among the delivery related factors, most of the
deliveries took place at home (64%). Among the
neonatal factors weight <2kg was found in 34%
cases and 2.1-2.4 kg in 56% cases respectively.

Study also reported that the causes of seizures
were Peri-natal Asphyxia (PNA) (12%) and LBW
(11%). Respondents by onset of seizure were
mostly within 24 hours (44%), common types of
seizure were subtle (50%) and duration of seizures
was found to be less than 5 min in (64%) cases.
The study also revealed the association between
the causes and types of seizure; the result showed
that 60% of subtle type of seizure was associated
with Infant of Diabetic Mother (IDM) followed by
focal type (40%). PNA was associated with 58% of
subtle type of seizure. Our result was found
statistically insignificant (p>0.05). Association of
onset of seizure and birth weight of the neonates
also revealed insignificant (p>0.05) result. This can
be explained by small sample size and short
duration of study. On the other hand other studies
reported significant (p<0.05) results as they had
larger sample size and longer study period.

Conclusion: Maternal factors, neonatal factors and
delivery related factors are related to neonatal
seizure. Further studies involving larger sample
size is recommended.

Key-words: Neonatal seizure, childhood mortality
& morbidity, perinatal asphyxia.

Introduction

The first month of life is one of the highest risk
periods for neonatal seizures™. Seizure is the most
common manifestation of neurological conditions in
the neonate. The prevalence of seizure is 2-3 /1000
live births in term and 10-15 /1000 in preterm
deliveries. Neonatal seizure has been shown to be
a major risk factor for in-patient deaths and
subsequent neurological instabilityl‘z.
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A seizure is defined clinically as a paroxysmal
alteration in neurological function i,e motor
behavior and/or autonomic function’. Studies on
neonatal seizures in developed nations have
shown that most vital events are secondary to
acute neurological insults such as hypoxic ischemic
encephalopathy (HIE), stroke or infection™®. Out of
125 neonatal encephalopathy cases, 28% were
diagnosed as suffering from moderate or severe
encephalopathy, whereas 36% had mild ence-
phalopathy. Risk of neonatal encephalopathy
increased with increasing or decreasing maternal
age. There may be single seizures or multiple
seizures. There were no differences in genderl.

The changing etiology profile of neonatal seizures
over the years can be ascribed to advances in
several areas. Among these are significant
developments in obstetric and neonatal
management that have changed the spectrum of
insults to which the immature brain is exposed6’7.
In addition, more accurate aetiologic diagnosis has
been facilitated by advances in neuro-diagnostic
technology, particularly in brain imagingl‘a. Several
studies have established the causes of neonatal
seizures as well as the determinants of outcome
among survivors, specifically at early onset of
seizures’. Various global attempts were taken for
reducing the mortalities associated with neonatal
seizures, a common problem in neonatal practice.
Most of the neonatal seizures are due to
hypoxic-ischemic encephalopathy (HIE) secondary
to perinatal asphyxia which is the commonest
cause of seizure in neonates especially in
developing countries and constitutes 50-60% of all
seizures’. Majority of seizures start within 12 hrs,
remaining have an onset within 24-48 hrs.
Seizures followed by infection of secondary to
intrauterine, metabolic causes may cause
intracranial hemorrhage and developmental
defect®®. Public health interventions aimed at
ensuring safe deliveries, appropriate neonatal
resuscitation and prevention of infections in the
newborn period may help to reduce the high
incidence. Prospective studies on long-term
neurological and developmental outcome following
neonatal seizures are needed”. Neonatal seizures
continue to be a diagnostic and therapeutic
challenge to the clinician.
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Diagnostic and therapeutic interventions should
thus be established promptly, for which proper
classification and  etiologic  workup are
pre—requisitesg'lo. Multiple determinants can co-exist
in neonatal seizure and a comprehensive approach
for the management of neonatal seizures is
needed”®. The newborn care practice involving the
diagnosis of neonatal seizure is based either on
direct observation of the clinical and EEG event.
Despite of increasingly sophisticated intensive care,
clinical management of seizures remain challenged
by difficult prognostic and therapeutic questionsls.
So, proper neonatal care is crucial. Different study
results representing the risk factors for neonatal
seizures have been directly and indirectly related.
The gaps identified within the first week of life is
very important for immature brain'***. Home
delivery without any antenatal care and maternal
complications leading to neonatal death were some
identifiable factors in this study. Therefore this study
sought to identify some risk factors of neonatal
seizure in our perspective. This may help
stakeholders in policy development towards achieving

Millennium Development Goals (MDG)16'17.

Materials and Methods

The study was a descriptive cross—sectional type
and was conducted in the neonatal ward of Dhaka
Medical College Hospital, Dhaka. Study period and
duration was four months; from December 2013 to
March 2014. All the neonates aged within 28 days
with the mothers were admitted in neonatal ward
with or without seizures. Sample size was 50 for
one year study. The neonate patients attending the
hospital for seizure within the study period were
included as study population. Purposive sample
technique was adopted for collection of data from
the study population. In the study, data collection
tools were pretested by semi-structured
guestionnaires, check-list and examination
instruments were torch light, weighing scale and
stethoscope. Data was collected by face to face
interview with mother /care giver and physical
examination. Subjects were taken from the neonatal
ward of Paediatric Department of Dhaka Medical
College Hospital according to the selection criteria.
Detailed history was taken by face to face interview
and thorough physical examination was performed
for all cases.
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All the data were entered into a personal computer
and thoroughly checked for any possible errors
and then processed and analyzed by statistical
Package for Social Science (SPSS) version 17 and
MS office 2007.

Results

Table-l shows that majority of the (76.0%, n=38)
respondents belonged to <25 years age group
followed by 16%, (n=8) and 8% (n=4) of 25-29
years & = 30 years and mean age was
23.16+3.919 years.

Table-I: Distribution of the mother’s status by age (n =50).

Figure-1 shows the distribution of all respondents by
their monthly income; 74.0% had monthly income of
< 10000 Taka, 12% had Taka-10000 to19000 , 8% of
them had income of Taka-20000 to 29000 and 6% of
>30000 Taka BDT respectively.

Fig-2: Distribution of respondents by various types
of neonatal seizures (n-50).

Age of the mother Frequency | Percentage
<25 years 38 76.0 %
25-29 years 8 16.0 %

= 30 years 4 8.0%
Total 50 100

Table-Il shows the educational level of the
respondents; majority of the respondents (36%,
n=18) got primary level education followed by no
education (32%, n=16). On the other hand 14%
(n=7) had SSC, 12% (n=6) had HSC and 6% (03)
had degree and above level of education
respectively.

Table-Il: Distribution of the mother’s status by education (n = 50).

Education Frequency (n) | Percentage
llliterate 16 32.0
Primary 18 36.0
SSC 7 14.0
HSC 6 12.0
Degree/above 3 6.0
Total 50 100.0

Fig-1: Distribution of respondents by monthly family income (n-50).

N <10000BDT
H10000-19000B8DT
= 20000-29000BDT
B >30000BDT

JAFMC Bangladesh. Vol 10, No 1 (June) 2014

Figure-2 shows that subtle type was noticed in
twenty (40%, n=20) cases, focal type in twelve
(24%, n=12) and mixed subtle and focal were found
in eighteen (36%, n=18) cases. Generalized
tonic-clonic and myoclonic types were not found but
blinking of eye, eye deviation, cyclical movement of
limbs were considered as manifestation of subtle
seizure activity.

Fig-3: Distribution of respondents by age of onset of
neonatal seizures (n=50).

Neonatal Seizure

Day1 Day 2 Day 3 >Day 4

Figure-3 shows majority of seizures occured in day
one or within 24 hours (46 % n=22) followed by day
2 or 48 hours (22%, n=11), day 3 (18 %, n=8) and
lastly day 4 (14 %, n=9) respectively.

©




Fig-4: Distribution of the respondents by pregnancy
related complications (n-50).

Pregnancy Related Complications
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Figure-6 shows the gestational age of respondents
as < 37 weeks (12%,n=6), 38-40 weeks
(72%,n=36) and > 40weeks (8%,n=16) respectively.

Table-1ll Shows place of delivery as home delivery
(64%,n=32), tertiary care hospital delivery (20%,n=10)
and delivery in clinic (16%,n=8) respectively. Mode of
delivery was vaginal (normal) in 58% (n=29) cases
and by LUCS in 42%(n=21) cases.

Table-1lI: Distribution of respondents by mode and
place of delivery (n-50).

Figure-4 shows maternal complications during
pregnancy as PET (pre-eclamptic toxaemia (22%,
n=11), hypertension (14%, n=7), anaemia in pregnancy
(24%, n=12), GDM (Gestational Diabetes mellitus)
(10% ,n=5), jaundice (8%, n=4), vaginal bleeding in
pregnancy (6%, n=3) and normal or no complication
was found in 16% cases (n=8) respectively.

Delivery Frequency [ Percent (%) | Total
Home 32 64.0
Place of
delivery Hospital 10 20.0 100.0
Clinic 8 16.0
Modeof | /2dnd 29 580 | 1000
delivery |- (Noma) :
LUCS 21 420

0 | t T

Antenatal visit Antenatalvisit No antenatal
by doctor by Dai, HW visit

Figure-5 shows antenatal visit of the respondents;
majority (64%,n=32) went for antenatal visit to
qualified doctors where as 24% (n=12) visited to
unqualified health workers (Dai,FHV) and 12% (n=6)
had no antenatal visit.

Fig-6: Distribution of respondents by gestational age (n-50).
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Fig-7: Distribution of neonates by sex (n-50).

Figure-7, Pie diagram shows that the studied
neonates were 62%(n=31) male and 38%(n=31)
were female.

Fig-8: Weight distribution of the studied neonates (n-50).
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N
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m2.1-3.0Kg
1>3.0Kg
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Figure-8 shows weight of the studied neonates were
2.1-3 kg (56%, n=28), < 2kg (34%, n=17) and lastly
> 3 kg was (10%, n=5) respectively.

Fig-9: Distribution of causes of neonatal seizures (n=50).

Table-VI shows the distribution of causes and type
of seizure, the results found that majority of subtle
type of seizure were common in PNA, IDM, NS
and neonatal jaundice whereas focal type of
seizure was commonly associated with LBW (45%)
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and IDM (40%).

Table-VI: Distribution of respondents by causes &

8 type of seizure (n=50).
6 Type of seizure
4 Causes Subtle Focal Mixed Total
2 Perinatal Asphyxia 7(58.3%) | 4(33.3%) | 1(8.3%) | 12(100.0%)
0 ' ' ' ' ' low birth weight 2(182%) | 5(455%) | 4(36.4%) | 11 (100.0%)
& I Mixed 7(70.0%) | 1(10.0%) | 2(20.0%) | 10(100.0%)
e_x‘?" Neonatal sepsis 4(50.0%) | 2(25.0%) | 2(25.0%) | 8(100.0%)
Infant of diabetic mother 3(60.0%) 2 (40.0%) 0(.0%) 5 (100.0%)
Figure-9, Bar diagram shows the causes of seizures Neonatal Jaudice 2 (50.0%) 1(250%) | 1(250%) | 4(100.0%)
Total 25(50.0%) | 15(30.0%) | 10(20.0%) | 50 (100.0%)

in studied cases. Majority were PNS (Perinatal
Asphyxia) (24%, n=12) and low birth weight (22%,
n= 11) followed by mixed (20%, n-10), neonatal
sepsis (16 %, n= 8), IDM (Infant of diabetic mother)
(10%, n=5) and lastly neonatal jaundice (8%,n=4)
respectively.

Table-IV shows duration of seizures. Thirty two
(64%, n=32) babies had convulsion of less than 5
minute duration followed by eighteen (36%, n=18) of
more than 5 minutes.

Table-1V: Duration of neonatal seizure (n- 50).

Duration (min) | Frequency | percentage
<5 32 64%
5-30 18 36 %

Table-V shows the distribution of gestational age of
the respondents and neonatal seizures. The result
found that 57% of neonates who were less than 37
weeks i, e preterm developed seizure in 1day (within
24 hours). On the other hand 27% developed seizure
after 48 hours or second day onwards.

Table-V: Distribution of respondents by gestational
age & neonatal seizure.

. Seizure
Gestational Age TRECTRETREST Total
<3 veeks 86700 | L(.0%) | 302L4%) | 2(143%) | 14(1000%)
>3weeks | 14(89%) | 10(278%) | 5(139%) | 7(194%) | 36(000%)
Totd 2 (40%) | 1L(220%) | 8(16.0%) | 9(180%) | 50 (1000%)

JAFMC Bangladesh. Vol 10, No 1 (June) 2014

Discussion

This cross-sectional type of descriptive study was
carried out to determine the factors influencing
neonatal seizure among the patients attending a
tertiary care hospital. The significance lies in the
magnitude of associated morbidities and mortalities.
The developing brain has an increased susceptibility
to seizure activity because of its immaturity.
Therefore neonatal seizure may adversely affect
brain function and may cause more damage among
neonates than older children*?. In socio-demographic
factors-majority of the respondents age were less
than 25 years; teenage pregnancy as well as elderly
prime have some impact on neonatal seizure
specially in developing countries™”. Similar finding
was reported in India and Nepal3'4 By education of
the respondents, about more than fifty percent
completed their primary education where as only
10%-15% completed their secondary and higher
secondary education. Maternal education has direct
relation with neonatal seizures™".

In present study, majority of the respondents monthly
family income was less than 10,000 BDT and more
than 10% respondents family income was average.
As sample size was very small, so no significant
association exists between monthly family income
and prevalence of neonatal seizure. But other study
findings had some relation with socio-demographic
factors and neonatal seizures’™. In this study
respondent by sex distribution showed that more
than half were male and one fourth were female. In
our study male sex preponderance was found which
was consistent with other studies. Sanjeev et al and
Udani so reported similar results™ %,
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In Indian subcontinent, it is often seen that male
babies are usually cared better by their parents and
are brought to the hospital with even minor
complaints but female babies are usually neglected
and are managed at home even if they are very
sick " Regarding weight distribution of the
respondents in this study, more than 50% were
within 2.1-3 kg group and 34% were of less than 2
kg which was also described as low hirth weight
(LBW). Literature review reported the LBW had
some relation with neonatal seizures™ >

In this study representing the causes of neonatal
seizures, perinatal asphyxia was found to be the
major cause leading to hypoxic ischemic
encephalopathy which was the most dominant factor
towards neonatal seizures followed by low birth
weight (LBW) and early onset neonatal sepsis
(EONS) respectively. Our findings are in consistence
with  other study results”>* Regarding the
gestational age, less than 37 weeks or preterm
contributed for neonatal seizures. Our clinical
findings were also comparable with other studies’"?®
Majority of the respondents received antenatal care
and the deliveries were conducted by qualified
doctors. On the other hand, nearly 25% had no
antenatal visit and delivery was conducted by dai /
health workers at home. Home delivery with
prolonged labour has direct relation with neonatal
seizure. Some of the studies in developing countries
has similar findingslo'lﬁ’w. Rehena Majeed et al in her
study showed ante-natal care was received by only
12% of study population. Mode of delivery in the
respondents was mostly normal vaginal and LUCS
was done in 42% cases. These findings are similar
with other studies™. Complications among the
respondents found were mainly PET and anaemia
which remained as significant risk factors followed by
hypertension and subsequently gestational diabetes,
vaginal bleeding and jaundice. All these factors
contributed to neonatal seizure. These findings are
consistent with other study reportsS'ze. Gestational
age of less than 37 wks which was considered as
preterm also had significant contribution to neonatal
seizure, these findings are also relevant with other
study results”**. In the present study, it is seen that
early onset of seizure was within 24 hours i.e. in the
first day of life, this was most probably due to
perinatal asphyxia and seizures also occured in day
3 to 4 respectively. This observation was similar with
other studies. After 4th day, seizure was due to

septicemia which was one of the important
contributing risk factors for seizure®*. The high
incidence of early onset of seizures in our and other
studies can be explained by the fact that birth
asphyxia was the most dominant factor contributing
towards neonatal seizure. In our study, types of
seizures were described clinicallyze; predominant
type was subtle (50%) followed by focal (30%) and
mixed type (20%) whereas a study by Taksande AM
et al reported that generalized, tonic , clonic
myoclonic were the main types found in their study.
Duration of seizure was less than 5 second in 64%
cases whereas more than 5 seconds in 26% cases

which was also comparable with other studies™**.

Regarding association between causes of seizure
and types of seizure, the study result found that
subtle type of seizure was associated with IDM
followed by focal type, PNA was also associated
with subtle type of seizure. On the other hand, in
other respondents seizure was associated with
mixed cases and also with LBW and neonatal
sepsis. Our study results were found to be
statistically insignificant as because sample size
was very small and it was also the limitation of the
study. Whereas in other large sample size studies
associated seizure with PNA and LBW was
statistically significant (p<0.05)6’19'25.

Regarding association of onset of seizure with birth
weight of the neonates; the study group of less than
2 kg weight termed as LBW and more than 3 kg
wiight (IDM cases) also developed seizure within 24
hours of birth. The results were statistically
insignificant (p<0.05); this can be explained by the
small sample size .On the other hand, other study
findings showed statistically significant association
between birth weight and onset of seizure™”’. Our
study also represented that there was association
between delivery place and complications during
pregnancy; in home delivery complication occured in
87% cases whereas in facility delivery places
complications were present only in 16% cases.
There was no statistically significant result in our
study as our sample size was small and study
period was limited but other large scale similar
studies reported significant association (p< 0.05)28'32.
The study shows that maternal factors, neonatal
factors and some delivery related factors are directly
and indirectly contributing for neonatal seizures.
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Conclusion

From the study it is revealed that most of the
seizures occured within 24 hours of birth and
common types of seizures are of subtle type
followed by focal and mixed. The neonatal factors
were prenatal asphyxia followed by low birth weight
and neonatal sepsis, prolonged neonatal jaundice
and infant of diabetic mother. Maternal factors were
PET, hypertension, anaemia; improper gestational
age followed by Gestational Diabetes Mellitus
(GDM) which were important contributing factors for
neonatal seizure. Deliveres conducted at home and
lack of antenatal care were also seen to be
important contribuing factors for neonatal seizures.
Identifying the risk factors as sought in this study
may play a crucial role in policy development for
better management of these patients of neonatal
seizure.
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