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Abstract

AIM: Patients with chronic hepatitis C have been
recommended to receive vaccinations against hepatitis
B. Our study aimed at evaluating the hepatitis B
immunogenicity and efficacy against hepatitis B virus
infection 4 years after primary immunization series in a
group of patients with chronic hepatitis C.

METHODS: We recruited 36 out of 48 hepatitis C virus
(HCV) infected individuals who were vaccinated against
hepatitis B virus (20 g of recombinant HBsAg at 0-1-6
mo schedule) in 1998. Here we measured anti-HBs titers
and anti-HBc 4 years after delivery of the third dose of
primary immunization series.

RESULTS: After 4 years a total of 13/36 (36%) HCV
infected patients had seroprotective titers of anti-HBs
compared with 9/10 (90%) in the control group, (P<0.05).
Similarly the mean concentration of anti-HBs found in
hepatitis C patients was significantly lower than that found
in healthy subjects (18.3 and 156.0 mIU/mL respectively
(P<0.05). None of the HCV infected patients or controls
became infected with HBV during the study period as
confirmed by anti-HBc negativity.

CONCLUSION: We demonstrated that 4 years after HBV
immunizations’ more than 60% of vaccinated HCV patients
did not maintain seroprotective levels of anti-HBs, which
might put them at risk of clinically significant breakthrough
infections. Further follow-up studies are required to clarify
whether memory B and T lymphocytes can provide
protection in chronic hepatitis C patients in the absence
or inadequate titers of anti-HBs.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Patients with chronic hepatitis C have been recommended
to receive vaccinations against hepatitis B[1,2]. The rationale
behind these recommendations is based on the fact that
hepatitis C patients co-infected with hepatitis B virus have
an increased histological liver damage and a higher risk of
hepatocellular carcinoma[3]. Additionally HCV patients may
be at a higher than an average risk of acquiring hepatitis B
because of the similar routes of transmission of both viruses.
Several studies have shown that certain groups like intravenous
drug users, haemodialysis patients, haemophiliacs, and
promiscuous people frequently have markers of both
infections. In a cross-sectional study of general population in
the United States of America, more than 25% of HCV
patients had also hepatitis B markers - which was nearly six
times higher than in the HCV-negative group[4].

Previous studies demonstrated the safety of HBV
vaccine use in patients with chronic hepat itis  C.
Immunisations did not aggravate the course of  hepatitis C
and had no effect on serum HCV-RNA levels[5-7]. Our earlier
study proved that vaccinations could be safely delivered
during treatment with interferon[5].

Studies of the hepatitis B vaccine immunogenicity in
patients with hepatitis C have yielded mixed results. Most
of them (but not all) indicated a diminished response to
HBV vaccine delivered in a standard dose and schedule[5-8].
In our own experience, the HBV vaccine immunogenicity in
patients with hepatitis C was decreased. One month after the
final vaccine dose (Engerix B 20 g), the overall seroprotection
rate in 48 hepatitis C hepatitis was 72.9%, compared to
90.9% in the healthy controls (P<0.05)[5,8]. Similar results were
obtained recently by Leroy[9] in a study of HBV vaccine
immunogenicity (20 g) delivered in a 0-1-2- mo schedule.
The seroprotection rate was 63.6% in 77 HCV infected patients
and 93.9% in 231 controls. It is currently not known how long
the duration of the immunity lasts and whether patients with
hepatitis C should be tested for anti-HBs and revaccinated
if anti-HBs falls below 10 mIU/mL. The data are limited
because no long-term studies have been published.

Our study aimed at evaluating the hepat itis B
immunogenicity and efficacy against hepatitis B virus
infection 4 years after primary immunization series in a
group of patients with chronic hepatitis C.



MATERIALS AND METHODS
In 1998, 48 patients with chronic hepatitis C were vaccinated
against hepatitis B in a standard 0-1-6 - mo schedule (20 g
Engerix B, SmithKline Beecham Biologicals, Rixensart,
Belgium). All patients visiting the Department of Infectious
Diseases at the Medical University of Bialystok between
July 1998 and April 1999 were invited to participate in the
study. The patients and methods were described in our
previous report[5]. Here we recruited 36 out of 48 individuals
who participated in our previous vaccination trial to evaluate
the immunogenicity and safety of hepatitis B vaccine in
patients with chronic hepatitis C. At the entry to the study
the diagnosis of chronic hepatitis C was based on the
presence of  anti-HCV, HCV-RNA and elevated alanine
aminotransferase activity. Liver histopathology was available
in 35/48 cases and all histologies were consistent with chronic
hepatitis. None of the patients was cirrhotic. Patients with
clinical evidence of liver decompensation, history of
intravenous drug use, history of haemodialysis or with HIV
infection were excluded. Patients receiving antiviral treatment
during the study period were eligible to participate (interferon
alone or in combination with ribavirin). Anti-HCV antibodies
were assayed by the third-generation ELISA, (IMx MEIA,
Abbott, Chicago, USA) and serum HCV RNA testing
was performed using RT-PCR method. All patients were
anti-HBc and anti-HBs negative prior to hepatitis B
immunisations in 1998/1999. The participants were tested
for anti-HBs one month after the third vaccine dose (mo 7)
and 12 mo later (mo 18). Subjects who had an anti-HBs
titer below 10 mIU/mL at month 7 or 18 were offered a single
booster of 20 g of recombinant HBV vaccine (Figure 1).
Here we measured anti-HBs titers and anti-HBc 4 years
after delivery of the third dose of primary immunization series.
The original control group consisted of 11 healthy subjects
of whom 10 agreed to participate in the present study.

Anti-HBs titers were measured with anti-HBs total test
(EIA, BioMeri ux, Marcy-l’Etolle, France). The seroprotection
was defined as anti-HBs level ≥10 mIU/mL. The efficacy
of the vaccine was measured by the rate of infection with
HBV. For the purpose of  this study,  HBV infection was
defined as appearance of anti-HBc antibodies in a previously
negative individual. The highest anti-HBV titer assayed
was 500-mIU/mL and such maximal titers were used for
calculating geometric mean titer (GMT). Testing for
anti-HBc was performed with anti-HBc total test (EIA,
BioMerieux, Marcy-l’Etolle, France). Statistical analysis was
performed with the use of  statistical software package
Statistical PL. The differences between groups were
determined by pairwise comparisons using 2 test (with Yates’
correction when necessary) for seroprotection rates and two-
tailed Mann-Whitney U test for anti-HBs; P<0.05 was
considered statistically significant.

The study and consent procedures were approved by
the Ethical Committee at the Medical University of Bialystok.

RESULTS

All the 48 patients with chronic hepatitis C were sent
information about the follow-up tests and 36 were available
and agreed to participate in the study. The present study

analyzed the responses to HBV immunisations in those 36
individuals. Among the 12 lost hepatitis C individuals there
were 8 persons with anti-HBs ≥100 one month after the third
vaccine dose, 2 with anti-HBs 10-99 mIU/mL and  2 had
anti-HBs<10 mIU/mL. The one lost individual in the control
group was a good responder (anti-HBs ≥100 mIU/mL).

The characteristics of the study and control groups are
presented in Table 1. Figure 1 provides details of  the follow-up
with the number of patients achieving seroprotective levels
of anti-HBs at months 7, 18 and 54. Single boosters were given
to 11 non-responders at mo 7 (4 achieved seroprotection).
The eleven  participants had anti-HBs ≥10 mIU/mL at
mo 7  but were found unprotected at month 18. All those
patients were given a single booster, which led to
seroprotection in all cases one month later (Figure 1).

A total of 13/36 (36%) HCV infected patients had
seroprotective titers of anti-HBs after 4 years compared
with 9/10 (90%) in the control group (P<0.05). The only
patient without seroprotection in the control group was a
non-responder to primary vaccination series. Similarly the
mean concentration of anti-HBs found in hepatitis C patients
was significantly lower than that found in healthy subjects
(18.3 and 156.0 mIU/mL respectively, P<0.05).

The seroprotection after 4 years in HCV infected patients
was related to their response to primary series. Only 3/20
patients (15%) with anti-HBs at mo 7 less than 100 mIU/mL
had seroprotective titers 4 years later despite the fact
that 19/20 subjects were given boosters because of anti-
HBs<10 mIU/mL either at month 7 or 18.  Of the remaining
16 persons with anti-HBs ≥100 mIU/mL at mo 7 (good
responders), 10 (62.5%) were seroprotected 4 years later
(P<0.05).

None of the HCV infected patients or controls became
infected with HBV during the study period as reflected by
anti-HBc negativity.

Table 1  Characteristics of the study groups

      Hepatitis C       Control group

Number of patients         n = 36         n = 10

Mean age in yr (range)         46.0 (22-78)         40.4  (22-65)

Gender ratio (F/M)         12/36   33.3/66.7%         4/10  40%/60%

BMI (SEM)         25.4         23.5

Figure 1  Subjects with seroprotective levels of anti-HBs (SP+) and
without (SP-) at mo 7, 18 and 54 in 36 patients with hepatitis C
vaccinated against HBV.
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DISCUSSION
This is the first long-term study evaluating the immunogenicity
and efficacy of HBV vaccine in patients with chronic
hepatitis C. We demonstrated that majority of  the patients
with hepatitis C were not seroprotected against HBV
infection four years after primary immunization series. At
the same time however, none of our vaccinees became
infected with HBV. In immunocompetent hosts, maintaining
anti-HBs levels ≥10 mIU/mL were not essential for
protection against clinically significant breakthrough
HBV infection (with HBsAg seropositivity and clinical
manifestations of the disease)[10]. Primary exposure to
HBsAg could lead to clonal proliferation of memory B
lymphocytes. Memory B and T cells could retain the
capacity to induce the production of antibodies upon
re-exposure to HBsAg. Thus the pool of memory
lymphocytes could confer long-term protection even
when antibodies were absent[11]. The anti-HBs level of
≥10 mIU/mL after the primary vaccination series has
been adopted as an indicator of immunological priming
of B lymphocytes. Current recommendations require no
boosters for those immunocompetent vaccines who were
immunologically primed after the primary series[10]. In our
study 7/36 (19.4%) patients were not primed despite a
booster dose delivered at mo 7. Only 4 of the 11 (36,4%)
nonresponders to primary series achieved seroprotection
after the fourth dose of vaccination at mo 7. Most reports
in medical literature indicate a more favourable (40-100%)
response to a single hepatitis B vaccine booster in healthy
nonresponders[12,13].

Regular testing for anti-HBs and administering boosters
if anti-HBs falls below 10 mIU/mL is advisable for
immunocompromised patients like those on haemodialysis[14].
Priming the immunological response could not guarantee a
long term immunity in this group. Clinically significant
infections have been documented in dialysis subjects who
subsequently lost protective levels of antibodies after having
a previously established immune response to HBV
vaccinations[15]. Our study suggested that immunologic
memory was present in those individuals with HCV infection
who responded to the primary vaccination series. This was
reflected by the fact that all the 11 individuals who lost
seroprotective titers of anti-HBs between months 7 and 18
responded to a booster. However the responses were rather
low and short-lived, only 2/11 subjects maintained the
anti-HBs level ≥10 mIU/mL 3 years later.

It seems that HCV infected patients fall to the
immunocompromised category of individuals. In our study
this was reflected by the significantly lower anti-HBs levels
in hepatitis C group when compared with immunocompetent
individuals from the control group (483.6 mIU/mL in HCV
patients vs 145.7 mIU/mL in healthy subjects at mo 7 and
156 mIU/mL vs 18.3 mIU/mL at mo 54 in both groups
respectively). An impairment in both humoral and cellular
responses could explain the low responses to HBV
immunisations in HCV patients[16].

We observed no HBV infection in HCV infected patients
irrespectively of anti-HBs levels. This, however, could not
prove immunity. The small population size and the short
duration of  observation could not determine the efficacy.

Probably only one patient was exposed to HBsAg which
resulted in anamnestic response and increase in anti-HBs
titers. In the remaining 35 HCV infected patients the
levels of  antibodies decreased, confirming the lack of
HBsAg challenges.

In conclusion, we demonstrated that 4 years after HBV
immunisations more than 60% of vaccinated HCV infected
patients could not maintain seroprotective levels of anti-
HBs, which might put them at risk of clinically significant
breakthrough infections. Even if we considered that the 8
lost individuals who were good responders at mo 7 were
seroprotected at mo 54, 52.3% (23/44) would still not be
protected.

Further follow-up studies are required to clarify whether
memory B and T lymphocytes can provide protection in
chronic hepatitis C patients in the absence or inadequate
titers of anti-HBs and if not an annual monitoring of anti-
HBs should be offered and boosters to those with anti-
HBs titer less than 10 mIU/mL. Before the results of larger
studies with a longer follow up are available, it would be
interesting to measure immunologic memory by means of
observing anti-HBs responses after booster administration
as well as assessing in vitro responses of T cells to HbsAg
and B cells to stimulation  by a B-cell spot ELISA[17].
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