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Abstract

0Oz

Objective: The present study aimed to determine the significance
of maternal hepatitis B viral load and HBeAg status in neonatal
immunoprophylaxis failure.

Material and Methods: The present study was designed as a
retrospective case study (n= 52). Children who were followed up due to
immunoprophylaxis failure and the development of chronic hepatitis B
infection were included in the case group (n= 16). The control group (n=
36) included children with successful immunoprophylaxis. The viral load
(high/low) and HBeAg status (positive/negative) of the mothers of both
groups of the children were compared. Furthermore, possible factors
that could lead to immunoprophylaxis failure (gestational age, birth
weight, delivery method, premature membrane rupture, breastfeeding
length) were also analyzed in both groups.

Results: A moderate positive correlation (¢= 0.549, p< 0.001) was
determined between the viral loads and a strong positive correlation
(@=10.758, p< 0.001) was determined between HBeAg statuses. However,
gestational age, birth weight, delivery methods, history of premature
rupture of membranes, and breastfeeding duration were similar in both
groups.

Conclusion: Neonatal immunoprophylaxis failure risk was statistically
higher if the mother is HBeAg positive and/or has a high viral load
(=2000 IU/mL).
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Girig: Bu calismanin amaci yenidogan immdinoprofilaksi basarisiziigin-
da maternal hepatit B viral yiikii ve HbeAg durumunun &nemini belir-
lemektir.

Gereg ve Yontemler: Bu calisma retrospektif bir vaka calismasi olarak
tasarlanmistir (n= 52). immiinoprofilaksi basarisizligi nedeniyle takip
edilen ve kronik hepatit B enfeksiyonu gelisen cocuklar olgu grubuna
dahil edildi (n= 16). Kontrol grubunda (n= 36) basarili immunoprofilaksi
uygulanan ¢ocuklar yer almistir. Her iki gruptaki cocuklarin annelerinin
viral yuku (yuksek/dusik) ve HBeAg durumu (pozitif/negatif) karsilas-
tinlmistir. Ayrica, immunoprofilaksi basarisizligina yol acabilecek olasi
faktorler (gebelik yasi, dogum agirligi, dogum yéntemi, erken membran
ripturd, emzirme siresi) de her iki grupta analiz edilmistir.

Bulgular: Viral yikler arasinda orta diizeyde pozitif korelasyon
(= 0.549, p< 0.001) ve HBeAg durumlari arasinda guiglii pozitif korelas-
yon (= 0.758, p< 0.001) tespit edilmistir. Bununla birlikte gebelik yasi,
dogum agirhigi, dogum yéntemleri, erken membran riptiri oykisu ve
emzirme siresi her iki grupta benzerdi.

Sonug: Anne HBeAg pozitif ve/veya yliksek viral yiike (=2000 IU/mL) sa-
hip ise yenidogan immiinoprofilaksi basarisizlik riski istatistiksel olarak
daha yuksektir.

Anahtar Kelimeler: Hepatit B, yenidogan immdunoprofilaksi, HbeAg,
viral yuk
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Introduction

Hepatitis B virus (HBV) infection is a known significant cause
of chronic liver disease worldwide (1). It is known that chronic
HBV infection exhibits a benign course during childhood and
adolescence. However, 3-5% of the children with chronic HBV
infection develop cirrhosis and 0.01-0.03% of these children
develop hepatocellular carcinoma (HCC) before adulthood (2).

About two million new HBV cases have been reported
among children younger than five in various countries every
year. Chronic HBV infection is usually induced by mother-to-
child transmission (MTCT) during the perinatal period (3,4).

The World Health Organization (WHO) aims to eliminate
HBV infection by 2030. For this purpose, they aimed to
administer three or more doses of HBV vaccine to at least 90%
of infants, where the first dose would be administered within
the first 24 hours after birth (5). However, both the HBV vaccine
and hepatitis B immunoglobulin (HBIG) administered to
newborns in the first 12-24 hours were never 100% protected.

The present study aimed to investigate the significance
of maternal hepatitis B virus load and HBeAg status in ne-
onatal immunoprophylaxis failure despite active immuno-
prophylaxis with HBV vaccine and passive immunoprophy-
laxis with HBIG.

Materials and Methods
Study Design and Ethical Concerns

The current retrospective case study was conducted
between January 2013 and 2019. It was approved by the local
ethics committee (approval no: 2019/21, date: 06.03.2019).
The study was conducted in accordance with the Declaration
of Helsinki principles.

Clinical Data

File records of the children followed up by the pediatric
gastroenterology department were reviewed (n=19). Among
the patients with chronic HBV infection, children without
birth, maternal clinical, or laboratory data were excluded
from the study (n= 3). Since one of the 65 children born in
the obstetrics department was previously diagnosed with
chronic HBV infection, she was already under follow-up of the
pediatric gastroenterology department.

The hospital electronic database was scanned to
determine the infants who were born between January
2013 and January 2019 in the obstetrics department of the
university hospital from HBsAg positive mothers (n= 64). The
children whose parents did not volunteer to participate in the
study were excluded (n= 21). Children whose contact data
were not available or current in hospital records were also
excluded from the study (n= 7). Children without birth data
or incomplete maternal clinical and laboratory data were also
excluded from the study (n= 3) (Figure 1).

The population of the study is shown in Figure 1.

The present retrospective case-control study was
conducted with 52 children whose mothers had chronic HBV
infection, were born between January 2013 and January
2019, and received HBV vaccine and HBIG within 12-24 hours
after birth:

1. The case group included 16 pediatric patients who
were followed up by the pediatric gastroenterology
outpatient clinic due to HBV infection MTCT.

2. The control group included 36 children without HBV
infection MTCT.

The children whose mothers were HBsAg positive
(n=83)

v

v

The patient records with chronic HBV infection and who were
followed by pediatric gastroenterology were scanned (n= 19)

Obstetrics department birth registration data were scanned

v

(n=64)
v

Excluded
Children without birth data or incomplete maternal clinical
and laboratory data
(n=3)

Excluded
No post immunization testing (n= 28)
1. Those whose parents did not allow post-immunization
testing (n=21)
2. Those who could not be contacted (n=7)

v

v

Case group (HBsAg positive) (n= 16)

‘ ’ Control group (HBsAg negative) (n=36)

e

Total study group
n=>52

Figure 1. Algorithm of enrollment in retrospective case-control study.
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An a priori power analysis was conducted with the
“pwr” software in R 3.6.0 (The R Foundation for Statistical
Computing, Vienna, Austria; https://www.r-project.org) to test
the difference between the two independent groups with
the two-tailed test. We determined that when there were 52
participants, 16 in the case group and 36 in the control group,
the power was 0.95 based on the effect size (d= 0.50), and the
alpha coefficient was 0.05.

Data Sources, Measurement, and Variables

1.The gestational age (GA), weight of the children at birth,
and breastfeeding duration were recorded based on the data
provided by their mothers.

2. The delivery method, premature rupture of membranes
(PROM) history, HBeAg, and HBV DNA level data were also
provided by the mothers.

Participant Grouping Method and Definitions

The gestational age, birth weight, and breastfeeding
duration of the children were determined. A history of rupture
of the gestational membrane before the onset of labor was
accepted as PROM (6).

Those who were born before 37 complete weeks of
gestation (i.e., GA <37 weeks) were accepted as premature (7).

The children were analyzed based on prematurity, pres-
ence of PROM, and duration of breastfeeding history. They
were also categorized into two groups based on the birth
method: Vaginal birth (VB) and cesarean section (CS).

All mothers were categorized into two groups based on
HbeAg positivity at birth.

The mothers were also categorized into two groups based
on viral load: Low viral load and high viral load. The HBY DNA
level of the mothers at birth was categorized as low viral load
when it was undetectable or <2000 IU/mL, and high viral load
when it was >2000 [U/mL (8).

Table 1. Participant demographics and clinical data

Statistical Analysis

Statistical analyses were conducted with the R Statistical
Language (version 4.1.2; www.r-project.org). The normal
distribution of the data was determined with the Shapiro-
Wilk’s test and Q-Q plots were employed. The homogeneity
of the variances was determined with the Levane test. Welch’s
t-test and Mann-Whitney U test were conducted to determine
the statistically significant differences between the ages,
gestational ages, birth weight, and breastfeeding duration of
the children across the study groups. Furthermore, the chi-
square test with Yates continuity correction and Fisher’s exact
test were conducted to determine the statistically significant
correlations between gender, delivery method, EMR history,
HBeAg, and HBV DNA across the study groups. The phi ()
coefficient was also calculated to determine the correlations
between the two qualitative variables. A two-tailed p-value
lower than 0.05 was accepted as statistically significant.

Results

In our study, 52 children with 35 HBsAg-positive mothers
were analyzed. Sixteen children (30.8%) were in the case
group, and 36 children (69.2%) were in the control group.
Among these children, 20 were males (38%), 32 were females
(62%), and 4 males (25%) and 12 females (75%) children
were in the case group, and 16 males (44.4%) and 20 females
(55.6%) children were in the control group.

Participant demographics and clinical data are presented in
Table 1. Mean age of the children was significantly higher in the
case group when compared to the control group (11.56 + 4.91
vs. 4.97 + 2.47, p< 0.001). There were no significant differences
between the groups based on sex (4/12 vs. 16/20, p= 0.307),
gestational age [38 weeks (range= 31-39) vs. 38.5 (range= 32-
43), p=0.206], birth weight [3000 g (range= 1000-3500) vs. 3100
g (range=2200-4200), p=0.190], and breastfeeding duration [16
months, (range= 6-24) vs. 14 months (range= 1-25), p= 0.216].

Case Group Control Group
(n= 16, 30.7%) (n= 36, 69.3%) P

Age (years), mean £ SD 11.56 +4.91 497 +247 <0.001"
Sex (male/female), n (%) 4(25)/12 (75) 16 (44.4)/20 (55.6) 0.307?
Gestational age (weeks), median (range) 38 (31-39) 38.5(32-43) 0.206°
Prematurity history (presence), n (%) 1(6.2) 6(16.7) 0415*
Birth weight (g), median (range) 3000 (1000-3500) 3100 (2200-4200) 0.190°
Delivery method (VB/CS), n (%) 13(81.3)/3(18.8) 28(77.8)/8(22.2) >0.999*
PROM history (presence), n (%) 0(0) 3(83) 0.544*
Breastfeeding duration (months), median (range) 16 (6-24) 14 (1-25) 0.216°
Anti-Hbs status (mIU/mL) 1(0-3) 76 (24.25-185.25) <0.01°
HBeAg status (positive/negative) 15(75)/1 (3.1) 5(25)/31(96.9) <0.001%
Viral load (high/low) 11(68.8)/5 (13.9) 5(31.3)/31 (86.1) <0.001*
'Welch's t-test, 2Chi-square test with Yates continuity correction, *Mann-Whitney U test, “Fisher’s exact test, °Phi (¢) coefficient.
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Furthermore, there were no significant differences between
the groups based on PROM history (0% vs. 8.3%, p=0.544) and
delivery method (13/3 vs. 28/8, p> 0.999). Comparison of the
post-immunoprophylaxis serology results revealed that the
anti-Hbs level was significantly higher in the control group
[76 mIU/mL (range= 24.25-184.25) vs. 1 mlU/mL (range= 0-3),
p< 0.01] (Table 1).

When the mothers were HBeAg-positive (75% vs. 25%,
OR=93,95% Cl: 9.96-868.16, p< 0.001), and/or with high viral
load (=2000 IU/mL) (68.8% vs. 31.3%, OR= 13.64, 95% CI: 3.31-
56.29, p< 0.001), the MTCT risk was statistically higher in their
children. Phi (¢) coefficient was calculated to determine these
correlations, and a moderate positive correlation (¢= 0.549,
p< 0.001) was determined based on viral load, and a strong
positive correlation (¢= 0.758, p< 0.001) was determined in
the HBeAg status.

Discussion

WHO aims to eliminate HBV infection public health threats
by 2030 (9). In Turkiye, HBV vaccine was added to the routine
childhood vaccination schedule in 1998 (10).

Both the vaccine and HBIG are administered to newborns
of HBsAg-positive mothers within 12-24 hours of birth.
However, it is known that the immunogenicity of the HBV
vaccine is affected in preterm or low birth weight infants (11-
15).

Infants with a birth weight above 2000 grams receive
three doses of the HBV vaccine: One at birth, the second in
the first month, and the third in the sixth month. Infants with
a birth weight below 2000 grams receive four doses: The first
at birth, the second in the first month, the third in the second
month, and the fourth in the sixth month (16). In our study,
the gestational age (weeks) and birth weight (grams) of the
case group and control group children were statistically
similar. Prematurity history data were also similar across both
groups. In both groups, the infants were vaccinated based on
the recommended vaccination schedule.

Since HBV infection is transmitted via bodily fluids, it
could be suggested that the delivery method could affect
the transmission risk. However, the reports of the studies
that investigated the superiority of delivery methods in
the reduction of MTCT risk were not consistent. Certain
studies reported that CS was not superior to VB, while others
reported that CS was superior (17-23). The present study
findings demonstrated that similar CS and VB rates in the
case and control groups suggested that CS could not reduce
the HBV MTCT risk when compared to VB. However, due to
the limitations of the current study such as the small sample
group, these findings could not elucidate the claim that the
delivery method could reduce MTCT risk due to low statistical
power.

Duration of membrane rupture and labor were not
reported to affect the vertical HBV transmission risk in infants
after standard HBV vaccination and HBIG administration (24).
In the present study, the PROM history frequency was similar
in both groups, similar to the reports in the literature.

It was also reported that breastfeeding did not signifi-
cantly contribute to HBV transmission from infected mothers
to infants with active or passive immunoprophylaxis (25,26).
Thus, breastfeeding is encouraged for properly vaccinated in-
fants if their mothers’ nipples are not cracked or bleeding (2).
In our study, breastfeeding duration was similar in the case
and control groups.

It was reported that infants born to HBeAg-positive
and negative mothers were 90% and 98% protected (2).
Breakthrough HBV infection rates were previously reported
to be directly associated with maternal viral load in the
literature (27-29). The present study findings were consistent
with previous reports, where the MTCT risk was significantly
higher in infants whose mothers were HBeAg positive and/or
with high HBV DNA (=2000 IU/mL).

Post-vaccination serological tests should be conducted
to determine the success of HBV vaccination in infants with
HBsAg-positive mothers (30). However, it was advised that
the infants should not be tested before they are nine months
old to prevent anti-HB detection due to HBIG administered
at birth (31). It was reported that detection of late HBV
infection should also be maximized if post-vaccination
testing was conducted in the first nine months or later (32).
It was recommended that post-immunization tests should
be conducted on infants with HBsAg-positive mothers
when they are 9-15 months old (33). In our study, the case
group included HBsAg-positive children who were referred
to us by health professionals they consulted for some
reason. Similarly, when the parents of the infants born in the
obstetrics department of the hospital were called for post-
vaccination tests, the parents of 21 out of 65 infants (32.3%)
refused the offer. The main reason was the disbelief of the
parents in the possibility of the failure of HBV vaccination.
Our study demonstrated the importance of informing
HBsAg-positive mothers about the possibility of the failure
of HBV vaccination and postvaccination testing. Naturally,
primary healthcare professionals should routinely follow up
the infants for postvaccination testing when they are 9-15
months old to prevent the failure of HBY immunization.

Study Limitations

The limitations of our study include the small sample size
and its retrospective nature.

Conclusion

WHO targeted the elimination of viral hepatitis by 2030
as a public health threat. However, despite active and passive
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immunization within the initial 12-24 hours of birth, MTCT
risk is still prevalent in infants. This risk is especially higher
in the infants of HBeAg-positive mothers or with an HBV
DNA level of =2000 IU/mL. The parents of all infants who
receive active or passive immunization should be informed
about the possibility of failure of the HBV vaccination, and
postvaccination serological tests should be administered
when the infants are 9-15 months old.
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