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Abstract
Anti-HBs response of oncological patients vaccinated after exposure during
an outbreak in a general hospital was evaluated. Only nine patients could be
traced back. In all nine samples only two were found with protective anti-HBs
level. Our experience demonstrates the importance of vaccination prior to
potential exposure.
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Abbreviations

response among individuals [6].

HBV: Hepatitis B virus; Anti-HBsAg: Antibodies to Hepatitis B
surface Antigens; HBsAg: Hepatitis B surface Antigens

The aim of this study was to investigate if anti-HBs antibodies
were produced in vaccinated oncological patients. They were
vaccinated after exposure during the outbreak with 4 doses of vaccine
contained 40 μg/ml of hepatitis B surface antigen.

Introduction
Hepatitis B Virus (HBV) is a major global health issue due to its
high prevalence and related mortality. It is estimated that 2 billion
people, approximately 30% of the global population, show serological
evidence of current or past HBV infection, and 240 million people
worldwide are chronically infected with HBV [1]. Antibodies to
hepatitis B surface antigens (anti-HBs) are important markers of
immunity against Hepatitis B. The detection of this antibody titer
is essential in evaluating the vaccine response. Antibody titer of >10
mIU/mL after one to two months of completing primary vaccination
schedule is considered seroprotective [2]. Over time and age the
antibody titers are known to decrease. It has also been observed that
individuals with some detectable antibody levels are likely to respond
better to booster dose. The immune response to vaccination is a
complex process involving both the innate and the adaptive immune
system and requiring multiple steps and cell interactions: antigen
uptake and processing by dendritic cells, migration to lymphoid
tissue, antigen presentation to T cells, T cell-B cell interaction, and
finally plasma cell maturation, proliferation and antibody production.
The perfect function of all these involved cells is a prerequisite to
achieve a protective antibody level after vaccination [3]. Vaccination
is most effective in preventing HBV infection and complications.
The complete vaccine series induce protective antibody levels in
more than 95% of infants, children, and young adults. Protection
has been estimated to last at least 20 years and is possibly lifelong
[4]. HBV vaccination is the mainstay of HBV prevention. However,
vaccine failure occurs in 5–10% of recipients: individuals who cannot
produce a protective level of antibodies against the hepatitis B surface
antigen (anti-HBs) after a standard vaccine course [5]. Although the
mechanisms that determine the different vaccine responses are not
fully understood, the complex interplay between Hepatitis B surface
Antigen (HBsAg) and host factors influences the different immune
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Material and Methods
We analyzed samples of sera obtained from 9 exposed patients
for anti-HBs antibodies. They were patients exposed to viral hepatitis
B and C during an outbreak; they were vaccinated immediately after
exposure six years before sampling. Only these nine patients can be
traced back. Fasting plasma serum from the all nine patients were
analyzed in National reference center for viral hepatitis. Detection of
anti-HBs antibody was tested in samples of patient´s plasma using
ELISA tests (BIO RAD).

Results
In this study, we analyzed samples of patients´ sera. Based on
regular medical examination after exposure we can conclude that
hepatitis B virus infected any of these nine patients. After six-yearperiod, in all nine patient´s samples we found only two with protective
anti-HBs level. Rest of samples were anti-HBs negative.

Discussion
The vaccination is the most effective measure in preventing HBV
infection and complications. The complete vaccine series induce
protective antibody levels in more than 95% of infants, children and
young adults. Protection has been estimated to last at least 20 years
and is possibly lifelong [7,4]. Sahana and co-authors in their work
investigated decrease of anti-HBs antibodies level among medical
students and health care workers. The proportion of subjects who
were unprotected after 5 to 10 years were 20% only [8-10]. We can
generally assume this group healthy and not immunocompromised.
Comparing to our group of immunocompromised patients their
response to vaccination was very poor. In our group six years after
vaccination only 2 of 9 patients (22.2%) developed protective anti-
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HBs antibody level. 7 patients (77.8%) were unprotected despite of
vaccination in specific strengthened scheme (40μg for each dose).
Although a rapid and effective, strategy for HBV immunization of
patients with hematological malignancies is highly desirable, to date
there is not an approved schedule for these patients. Conducting HBV
vaccination trials in adult patients with hematological malignancies is
troublesome [9].
Heterogeneity of both the underlying hematological conditions
and chemotherapy regimens, maintenance therapies, relapse of the
disease, and salvage regimens including high-dose chemotherapy
with stem cell support make the situation more complex. Therefore,
recruiting a sufficient number of patients for randomized trials and
multivariate analysis requires the active collaboration of centers,
especially in developing countries. Because of these difficulties, the
number of HBV vaccination trials in patients with hematological
malignancies is very limited and mostly confined to pediatric patients
with acute leukemia [8].
The data supporting HBV vaccination almost completely
come from general vaccination strategies and no evidence-based
recommendations for the dose, frequency, and timing of HBV
vaccination in adult hematological patients are available [9]. Özkurt
et al mentioned in their paper that there is a risk of HBV transmission
just after the diagnosis or during the chemotherapy of patients, is
high due to frequent transfusions and interventions. Immediate
vaccination is highly desirable; however, disease and chemotherapy
may compromise antibody response. If the vaccination is postponed
until after the chemotherapy, disease and chemotherapy-related
immunosuppression are lessened and probability of response
increases, but active protection from HBV during the high-risk
period is missed.

Conclusion
Our work shows that in this small group of immunocompromised
patients vaccinated against viral hepatitis B after exposure level
of anti-HBs was tested. This parameter was detected in samples
of 2 exposed patients only (22.2%), 7 patients (77.8%) remain
unprotected. Comparing to health population the response of these
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patients to vaccination is very poor. Our experience demonstrates the
importance of vaccination prior to potential exposure, similarly as it
is usual in hemodialysis patients.
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