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CLINICAL STUDY

CLINICAL TRIALS

Non Inferiority Study to Prevent
Hepatitis B Vertical Infection, Non

Randomized Clinical Trial
Khaled Ali Abu Ali*

Department of Medical Sciences, University College of Science and Technology, Gaza Strip, Palestine

ABSTRACT

Background: Hepatitis B is a vaccine-preventable liver infection caused by the Hepatitis B Virus
(HBV). Hepatitis B (HB) is spread when blood, semen, or other body fluids from a person infected with
the virus enters the body of someone who is not infected.

Aim of the study: To identify the efficacy of hepatitis Bimmunoglobulin with hepatitis B vaccine
versus hepatitis B vaccine alone to prevent the HB vertical infection.

Method: An quasi-experimental clinical trial was used, 114 new born were included in the control
group and 114 newborn were included in the intervention group, both groups were given HB vaccine
but the control group HB vaccine combined with hepatitis B immunoglobulin, all of the subjects were
born to mother positive HBV and negative HBeAg indicating inactive HBV cases.

Results: Revealed that the used regimens were effective to interrupt mother to child transmission
of HBV, the geometric mean titration was higher (207.64 1U/L) among the infants were included in
the control group versus (180.87 1U/L) to the infants were included in the intervention group, non-
protective rate was 6.6%, relative risk 2.63.

Conclusion: Hepatitis B vaccine alone is not inferior to HB vaccine combined with HBIG to
prevent the infection and both regimens were effective.

BACKGROUND

Hepatitis B belongs to the hepadnaviridae class of viruses, it has a circular DNA
genome with partially double stranded and is 42 nm in diameter. It is transmitted
by direct percutaneous or per mucosal exposure to infected blood. The hepatitis B
infection occurs in children, adolescents and adults and can lead to acute hepatitis,
subclinical infection, or the development of chronic infection [1,2]. HBV is present in
blood, saliva, semen, vaginal secretions, and menstrual blood of infected individuals.
Because HBV is resistant to breakdown outside the body, it is easily transmitted
through contact with infected bodily fluids. Perinatal vertical transmission is the
most common mode of transmission worldwide [1,2]. Chronic Hepatitis B Virus
(HBV) infection affects over 350 million people worldwide and over 1 million die
annually of HBV-related chronic liver disease [3]. HBV is comprised of a number
of clinically important viral proteins, including the envelope protein (HBsAg),
Hepatitis B Core Antigen (HBcAg), and a soluble nucleocapsid protein [4-7]. An
estimated 257 million people are living with HBV infection. In 2015, HB resulted
in 887,000 deaths, mostly from HB complications “HCC and cirrhosis” [8,9]. In
Palestine, the incidence rate of HBV infection among blood donors was 1.48% [10].
In Palestine, there are two adopted policies; in the first one both HB vaccine and
HBIG is given to all newborns born to known reactive HBV infected mothers within
72 hours after delivery, but the inactive mothers only HB vaccine is given to their
newborn. This policy is adopted by the Epidemiology departments in the GS. The
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other policy is adopted in the hospitals in which both HB
vaccine combined with HBIG is given to all newborns of HBV
infected mothers even active or inactive HBV infection.

AIM OF THE STUDY

The study aimed to identify the efficacy of hepatitis B
immunoglobulin with hepatitis B vaccine versus hepatitis B
vaccine alone to prevent HB vertical infection.

METHODS

An quasi-experimental clinical trial (non-inferiority
study) was used, 114 new born were included in the
control group and 114 newborn were included in the
intervention group, both groups were given HB vaccine
but the control group HB vaccine combined with hepatitis
B immunoglobulin, all of the subjects were born to mother
positive HBV and negative HBeAg indicating inactive HBV
cases, mother mean age 29 years. The study was conducted
in the five Epidemiology departments and the delivery rooms
in three governmental hospitals in GazaStripin Palestine.
The study sample composed of 228 subjects with control-
intervention ratio 1:1.

Participants were subjected to the following activities
(Figure 1):

1. Using predesigned interviewing questionnaire
The questionnaire included questions related to:

Questions related to the mothers which included:
demographic variables, birth history variables,
risk factors related variables and laboratory related
variables.

Questions related to the newborn which included:
birth related variables, breast feeding variables,
immune-prophylaxis variables and laboratory
related variables.

2. Testing for HBsAg, HBeAg and liver function tests
from the mothers prior or during delivery.

- The results indicated inactive mothers’ HBV
infection included in the study "HBsAg positive and
HBeAg negative.

3. HB vaccine "0.5 ml by intramuscular injection" were
given to all newborns "228" and 114 newborns
were given 100 IU hepatitis B immunoglobulin
by intramuscular injection combined to HB vaccine
"intervention group"".

4. Blood sampling for serological testing to assess the
infection and protection rates '"HBSAg to assess
infection state" and Anti-HBs titer to assess the

protection rate" after 9 months of age.
RESULTS

Detection of the difference of immunity among the

infants at 9 months of age.
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Results revealed that the used regimens were effective
to interrupt mother to child transmission of HBV and the
adopted regimens gave the infants the complete immune
level (100 IU/L and more). The geometric mean titration
was higher (207.64 IU/L) among the infants were included
in the intervention group versus (180.87 IU/L) to the infants
were included in the control group, this means that HB
vaccine alone is not inferior to HB vaccine combined with
HBIG to prevent HBV infection among the infants born to
non-reactive HBV infected mothers, (Figure 2). The non-
protective rate was 6.6% and 93.4% achieved a protective
level against HBV infection by getting of HB antibodies more
than 10 IU/L. Determination of the infection rate among
infants at 9 months of age.

The immunization regimens succeeded to prevent HB
infections, the study didn't report any HBV infected cases.
All the infants (228/228) 100 % were responsive to the
immunization regimen, while 6.6 % didn't get the protection
level of Anti-HBs higher than 10 IU/L, figure 3. Incidence of
non-protection rate was 6.6 % and it was 7.89 % among the
intervention group "those infants given HB vaccine alone"
while it was (5.26 %) among the infants were included in the
control group "vaccinated with HB vaccine combined with
HB immunoglobulin ", RR 2.63, (Table 1). The necessity to
administer HB vaccine booster dose. The results revealed
that no need for booster dose to 93.4 % infants because they
got the protection level higher than 10 IU/L Anti-HBs titer,
and revaccination to 6.6 % of non-protected infants was
recommended and intervened. Anti-HBs titer may decrease
over time after vaccination, after five years a booster dose
could be needed, so further research may be needed to
decide whether HB vaccine booster dose is needed or not.
HBV infection and breastfeeding. In this study there is no
evidence that breastfeeding increases the risk of Mother to
Child Transmission (MTCT), so the researcher demonstrated
that breastfeeding is not contraindicated to infants born
to mothers who are HBsAg positive according to the study
results. The results showed that 99.6 % of the mother’s
breast fed their babies and no one case of HB infection
was reported. So the researcher encourage HBV-infected
mothers to breastfeed their infants.

CONCLUSION

The used regimens were effective to interrupt mother to
child transmission of HBV and the adopted regimens gave
the infants the complete immune level. The used regimens
succeeded to prevent HBV vertical infection.

No need for booster dose of HB vaccine at least for five
years for the infants their Anti-HBs was not less than 10
IU/L. Breast feeding is not prohibited if the babies of the
HBV infected mothers immunized directly after delivery.
The immunization regimen which was used with the
intervention group was more cost effective than the regimen
used with the control group. The geometric mean titration
was higher (207.64 IU/L) among the infants were included
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228 Hepatitis B infected mothers
Positive for HBsAg

Negative for HBeAg

)|

114 Newborn
Vaccinated with HB vaccine &
HBIG in the hospitals

¢

114 Newborn

Directly post -

delivery

Vaccinated with HB vaccine in

the epidemiology departments

After 9 months of age

4

All 228 infants were tested for HBsAg and Anti -Hbs titer
All infants HBsAg results were negative
All infants HBsAb results were positive

No HBeAgand LFT tests

were done to the infants

because no one were
HBsAg positive

Figure 1 Flow chart of the study.
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Figure 2 Normal distribution of the children according to the Anti-HBs titer.
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9/114 cases,

Incidence of noAmmune

6/114 cases,

526%

HB vaccine + HBIG

HB vaccine alone

Figure 3 Incidence of non-immune.

Table 1: Incidence rate of non-protection among infants.

0-9 IU/L

Incidence of non-protection

HB vaccine alone 6 5.26
HB vaccine+ HBIG 9 7.89
Total 15 6.57
“Relative Risk (RR)

“Attributable Risk Reduction (ARR).

in the intervention group versus (180.87 IU/L) to the control
group.

RECOMMENDATIONS

+ HB vaccine is effective to prevent HB vertical
infection.

- Assessing the protection rate to detect non-
respondent rate, 2-3 months after the last dose of
the vaccine.

- Vaccination of the infants must be given hastily
post-delivery.

- Mass immunization of sall risky groups in order to
control the infection.

- The researcher recommends that there is no need
to delay breastfeeding until the infant is fully
immunized.

- During pregnancy all pregnant women should be
tested for HBsAg.

- All HB infected women should be tested for HBeAg
and liver function tests in the last trimester of
pregnancy in order to decide which prophylaxis
regimen to be adopted.

- Ongoing monitoring and investigation of the Anti-
HBs titer level in children and other ages to ensure
protective level of immunity.

2.64 333 % -3.491 2.158

- Health education and public awareness programs
that include information regarding the rationale
for and importance of newborn HB vaccination and
prevention strategies.
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