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THE INTRAUTERINE INFECTION OF HEPATITIS B VIRUS

Kuei-Hsia Liu, MSN, RN.

To understand the intrauterine hepatitis B
virus infection among pregnant women, and to
determine the need of establishing programs for
prevention of maternal transmission.

Venous blood samples of 273 pregnant
women were collected and screened for HBsAg,
HBeAg, Anti-HBs, Anti-HBe and Anti-HBc using
ELISA method. All infants born to mothers who
were positive for HBsAg alone or positive for both
HBsAg and HBeAg were screened for HBsAg
using the radioimmunoassay method at birth, |
month and 6 months afier birth.

Twenty-seven apparently healthy pregnant
women (9.89%) were HBsAg-positive. Among
Those, 9(3.3%) were HBsAg-positive along and
18(6.59%) were positive for HBsAg and HBeAg.
Two of the women were Anti-HBs-positive

{0.73%), 13 (4.76%) were Anti-HBe-positive, and
14 (5.13%) were Anti-HBc-positive. Nine infants
born to mothers positive for HBsAg alone showed
negative of HBsAg within six months after births.
Among 18 infants born to women positive for both
HBsAg and HBeAg, 3(16.67%) were HBsAg
seropositive six months after their births. An
overall rate of HBsAg carrier was estimated as
1.19% (3/273) in infants bom to all pregnant women
studied. '

Couples are recommended to receive HBV
test before marriage and pregnancy, as well as at
their early pregnancies. Immunization of infants
born to HBsAg/HBeAg-positive mothers with
hepatitis B immunoglobulin within 24 hours after
delivery and with hepatitis B vaccine later were
suggested.
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Introduction

Perinatal transmission is one of the most
common modes of hepétitis B virus infection and
often leads to long-term health consequences.
Infants born to women positive for hepatitis B
surface antigen (HBsAg) and hepatitis B e antigen
(HBeAg) have a 70-90 percent chance of
becoming infected in south Asia. Eighty to ninety
of those infected infants will become chronic
carriers (1).

Petermann and Ernest (2} believed that, in
pregnancy, the hepatitis B virus is transmitted
primarily at the time of delivery. Vertical
transmission is an effective rouie for neonatal
infection, and approximately 10% to 83% of
infants born to hepatitis B surface antigen
(HBsAg)-positive mothers will be infected,
depending on the hepatitis B e antigen (HBeAg)
status of the mother.

Roingeard et al. (3). indicated that postnatal
transmission has been decumented in infants from
HBsAg-positive mothers. There are three potential
modes for HBV transmission trom mothers to their
infants; in uiero, during delivery, and postnatally.

Prenatal transmission of HBV io neonates
born to HBsAg-positive carrier mothers has been
reported by a number of investigators (1-4).
Transmission during delivery may occur via
contamination of maternal bloed into the infant’s
circulation during the tearing of the placenta at
birth, or by contact with blood or vaginal secretion
while passing through the vaginal canal. Therefore,
One way to eliminate HBV propagation of the
disease is the prevention of intrauterine infection.

Intrauterine hepatitis B viral infection is one
of the major factors that lead to HBsAg chronic
carrier and fatlure of the HBV vaccine after birth
(3). Humans are the only natural host of hepatitis B
virus (6). The majority of infected newborns or
children are asymptomatic, however they may
become carriers with life-long and may have the

complications of chronic hepatitis, liver cirrhosis
and hepatocellular carcinoma (7-12). In order io
learn more about the intrauterine hepatitis B
infection, pregnantA women from Wu Han area
were selected for the present study. Hopefully, the
study will shed more light on the issue concerning
the prevention of maternal transmission from
carrier mother to the fetus or newborn during
perinatal period. .

Materials and Methods

From December, 1992 o June, 1994, a total
of 273 pregnant women from Jin Men First Public
Hospital in Wu Han region in Hu Peh province,
China were included in our screening program.
Fasting venous blood from pregnant women were
collected and sera were screened for hepatitis B
virus surface antigen (HBsAg), hepatitis Be
antigen (HBeAg), Anti-HBs, Anti-HBe and Anti-
HBc using ELISA (Enzyme Linked
Immunosorbent Assay) Kits (Abbott, North
Chicago, IL.). Those seropositive in the screening
underwent further screening of their infants using
similar radioimmuno-assay.

Blood samples from those infants were
screened for HBsAg at birth, and one month and
six months after their births (triple tests). Infants
who demonstrated HBsAg-positive in the tripie
tests were classified as having hepatitis B viral
infections.

Results

A total of 273 épparemly healthy pregnant
women underwent the present study. Among
those » 27 (9.89%) were HBsAg-positive. In this
group, 9 were positive for HBsAg alone and 18
were positive for both HBsAg and HBeAg {double
positive). Two of the women in this study (0.73%)
were found to be Anti-HBs-positive. Thirteen
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(4.76%) women were Anti-HBe-positive and 14
(5.13%) were Anti-HBc-positive.

Results of the screening for these HBV
serological markers among 273 pregnant women
are shown in Table 1.

Nine infants born to HBsAg-positive and
HBeAg-negative mothers, were also found to be
HBsAg-Positive, However, those infants showed
no sign of HBsAg positive within six months after
their births. Eighteen infants born to women
positive for both HBsAg and HBeAg (double
positive), also tested positive for HBsAg.

Three (16.67%) of those infants remained
HBsAg seropositive six months after their births.
Thus an overall rate of HBsAg carrier was
estimated as 1.1% (3/273) in infants born to all
pregnant women studied. The results of the

- screening for HBsAg serological markers in infants
at birth, 1 months and 6 months after birth for
HBsAg-positive or HBsAg/HBeAg double positive
mothers are shown in Table 2.

Discussion

In this study, about 10% pregnant women
from a sample obtained Wu Han region in Hu Peh
province were found to be positive for HB surface
antigen (Table 1}. This rate of HBsAg-positive was
higher than that reported in Stockholm (8) and in
Ankara (9). Present study showed that pregnant
women positive for both HBsAg and HBeAg were
6.59% (18/273) (Table1), which were also higher
than that found in Senegal (3). Those women were
considered as a high-risk group possibly carried
highly infective hepatitis B virus that encouraged
intrauterine infection. Among infants born to 18
HBsAg/HBeAg-positive mothers, three were
HBsAg-positive at 6 months of age. Thus the
HBsAg carrier rate of those infants were 16.67%
(Table 2). The over all HBsAg-positive rate were
1.10% among 273 infants studied, which fitted
well with the 0.53%-2.47% reported by Shu (13)

and did not exceed the 3% reported by Wu &
Chang (14). These three infected infants were
likely the victims of intrauterine infection and thus
the prevalence of intrauterine infection was’
16.67% (3/18) among infants born to
HBsAg/HBeAg-positive mothers. However, all
infants born to HBsAg single positive mothers
demonstrated HBsAg-negative at 6 months of age.
(Table 2).

The ultimate way to control and prevent the
propagation of hepatitis B virus is vaccination.
Although vaccination had good response in post-
exposure prophylaxis, it failed in some cases
mainly due to intrauterine infection. Interestingly,
the three cases as mentioned above were actually
those who failed in hepatitis B vaccination.
Therefore, what preventive procedure should be
taken in this high-risk group and block the
intrauterine hepatitis B infection is an important
issue. Rosenthal et al. (7) indicated that 90% of
infected infants and 30 to 60% of infected children
between 1 and 5 years old develop chronic
infection. g

Comparing our results to those studies done
by Obi et al. (15) and other investigators _(3,8,9). as
showed in Table 3, it is found that the HBeAg
seropositives or HBsAg/HBeAg-positive rate was
higher in present study than those in other studies.

However, the Anti-HBc-positive among pregnant

women from Wu Han region were much lower
than those reported by Roingeard et al. {3) from
Senegal West Africa. This results shows that
pregnant wormen in our study had elevated level of
antigens but poor titer of antibodies. This indicated
that pregnant women from Wu Han region were
more susceptible to hepatitis B.

In this study, 66.67%(18/27) of pregnant
women tested positive for HBsAg were also found
to be positive for HBsAg/HBeAg, which was much
higher than 20%(8/40) reported by Chien et al.
(16). The rate of 16.67%(3/18) of HBsAg carrier
infants born 10 HBsAg/HBeAg (Double positive)
mothers 6 months after they birth was higher than
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those studies of Chien et al. (16) and Shu. (13)
with a HBsAg carrier rate of 5.88% and 0.53%-
2.47% respectively. Base on this finding, the
prevalence of intrauterine hepatitis B infection
appeared 1o be high in Wu Han region. Thus it is
necessary to look for the possible causes and
preventive actions.

Reece (17) pointed out that to eliminate
hepatitis B virus, the first prierity is to screen all
pregnant women and follow-up vaccination of all
infants. The second is the immunization of at-risk
adolescents and adults. Additional education
program concerned with hepatitis B virus infection
should be enhanced and promoted. Tkeda et al. (1}
arid Rosenthal et al. (7) indicated that perinatal
transmission of hepatitis B is largely preventable.
Through perinatal screening of HBsAg-positive
mothers, and treating their infants with hepatitis B
immune globulin{lHBIg) and hepatitis B vaccine, a
regimen that is 85-95 percent effective in
preventing the carrier state. Petermann et al. (2)
and Grosheide et al. (18) also thought that 90% of
infections can be prevented if HBsAg-positive
mothers are identified early and their offsprings are
treated promptly after delivery with hepatitis B
immune globulin and the HBV vaccine. Greenberg
et al. {(19) recommended universal inmunizations
to infants born to HBV non-carrier mothers with
three doses of hepatitis B vaccing, at ages birth to 2
months, 1 to 4 months and 6 to 18 months (with =
1 month interval between the first and second
doses) to increase their immunities towards
infections.Lin et al. (20} suggested that the control
of HBV infection can be achieved in two ways:
first, by prevention of HBV perinatal transmission;
and second, by reducing horizontal infection, such
as reduction of HBeAg-positive carriers, screening
of blood donors, and education. Those authors also
suggested that the best way to prevent HBV
infection is vaccination (21). it was recommended
that infants born to HBsAg/HBeAg-positive
mothers should receive HBlg within 24 hours after

delivery and also hepatitis B vaccine should be
given later. Healthy infants should also receive
inoculation of three doses of hepatitis B vaccine at
ages 3 to 5 days, 1 month and 6 months,
respectively to block HBYV infection (22). Sangfelt
et al. (8) reported that hepatitis B
immunoprophylaxis of newborns is highly
effective in preventing a chronic carrier state.
Hepatitis B vaccine in combination with HBig
gave good protection to infants born 1o HBeAg-

_positive mothers. In the study of Chan et al. (23),
"two hundred and seventy-seven infants born to

(HBsAg)-negative non-carrier mothers had
received hepatitis B vaccine inoculation and were
followed up annually to the age of six. No infants
in their study became HBsAg-positive. In other
words, HBV infection could be blocked and
prevented by conducting HBV screening among
mothers and newborns as well as via treatment of
hepatitis B immune globulin (HBIg) and
inoculation of hepatitis B vaccine.

In conclusion, we recommend couples to
take HBV test before marriage and at early
pregnancy. Proper treatment will be recommended
for those with positive result for HBsAg or
HBeAg and their newborn infants to limit the
spreading of hepatitis B virus.
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Table 1. Primarily screening for HBY markers among 273 pregnant women.
Item HBsAg HBsAg
Anti-HBs Anti-HBe Anti-E
HBeAg
Number of 93.3%) 18(6.59%)
Seropositive 27(9.89%) 2 13 14
(%) (0.73%) (4.76%) {5.13¢
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Table 2. Carrier rate of HBsAg in all studied infants at birth, at 1 month and 6 months

Mothers Infants
HBsAg(+) At 6 months HBsAg | At 6 months HBsAg
Number of
Carrier rate (%) | carrier among 273
infants Atbirth | 1 month | 6 months ' '
Pregnant (%)
Double positive
S
HBsAg {(+) 18 2 2 3 3/18=16.67 3/273=1.10
HBeAg (+}
Single positive
HBsAg {+) 9 1 1 0 0 0

Table 3. Distribution of HBV serclogical markers among pregnant women

Region Total Number of sero-positive (%)

numberof | HBsAg* | Anti-HBs | HBeAg** | Anti-HBe | Anti-HBc | HBsAg

samples HBeAg

Wu Han 273 27 2 18 13 14 18

(9.89%) (0.73%} (6.59%) (4.76%) (3.13%) (6.59%)

Stockholm 10519 416 58 331
(3.96%) (0.55%) (3.15%)

Ankara 1224 53 4 28
(4.33%) C(033%) | (2.29%)

Senegal 152 21 ) 120 p)
{13.8%) (1.32%) (719%) (1;32%)

* Total women tested positive for HBsAg which includes those tested positive for HBsAg alone and those
tested positive for HBsAg and HBeAg, '
** Women tested positive for HBeAg and HBsAg.
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