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Abstract: Background: Guidelines recommend hepatitis B virus (HBV)
vaccination of all adults positive for human immunodeficiency
virus (HIV). Immune responses to single-antigen HBV vaccine
among HIV-positive patients are low when compared with HIVnegative adults. Sci-B-Vac™ is a recombinant third-generation
HBV that may be advantageous in this population.
Objectives: To examine the immune responses to Sci-B-Vac
among HIV-positive adults.
Methods: We conducted a prospective cohort study involving
HIV-positive adults who had negative HBV serology (HBSAg,
HBSAb, HBcoreAb). Sci-B-Vac at 10 µg/dose was administered
intramuscularly upon recruitment and after 1 and 6 months.
HBSAb levels were checked 1 month after each dose; a level
> 10 mlU/ml was considered protective. Data regarding age,
gender, CD4 level, and viral load were collected.
Results: The study group comprised 31 patients. Average CD4
count was 503 ± 281 cells/ml, and average viral load was 44
copies/ml. Median interquartile range (IQR) HBVAb titers after
the first, second and third immunizations were 0 (0, 3.5), 30
(6, 126) and 253 (81, 408) mlU/ml. Significant titer elevations
were found between the second and third immunizations
(P = 0.0003). The rate of patients considered protected was
16% after the first, 65% after the second (P < 0.0001), and
84% after the third dose (P = 0.045). No adverse events were
reported. More patients under the age of 40 years responded
to the first immunization (28% vs. 0%, P = 0.038). CD4 level
had no influence on immunization rates.
Conclusions: Sci-B-Vac might achieve better immunization
rates among HIV-positive adults compared to the singleantigen vaccine and thus deserves further evaluation in a
randomized, double-blind study in this population.
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B virus (HIV) are chronic viral infections that share similar

oth hepatitis B virus (HBV) and human immunodeficiency

modes of transmission, resulting in frequent co-infection
[1]. HIV-infected patients are more likely to develop chronic

hepatitis B from an acute infection and are at increased risk
of developing cirrhosis and hepatocellular carcinoma and of
dying prematurely [2]. Conversely, HBV might be a co-factor
for HIV disease progression [3]. Hence, hepatitis B vaccination
is universally recommended in all HIV treatment guidelines
(www.aidsinfo.nih/gov) because it can prevent HBV infection
and its sequelae [4].
The widely used recombinant single-antigen hepatitis B vaccine (Engerix B , GlaxoSmithKline, UK) has been extensively
used among HIV-infected individuals. However, the three-dose
vaccination schedule (0, 1 and 6 months) among HIV-positive
adults is not as effective as it is among HIV-negative individuals.
Whereas 90–95% of healthy adults are protected after vaccination, only 17.5%–53% of HIV-positive adults develop protective
antibody titers, defined as hepatitis B surface antibody (HBsAb)
> 10 mIU/ml [5-7], mostly depending on CD4 T cell counts,
HIV viral loads [8], and age of the patient (response declines
significantly with age) [9].
A number of strategies have been used to achieve higher
immunization rates among HIV-positive individuals, with
varying, yet modest degrees of success. These include postponing vaccination with hepatitis B vaccine until CD4 counts
exceed 200 cells/ml [3], increasing the number of doses given
[10], or using a higher dose of the vaccine [11].
Sci-B-Vac is a recombinant third-generation hepatitis B
vaccine derived from a mammalian cell line and containing
hepatitis B surface antigen as well as preS1 and preS2 antigens
(thus termed a triple-antigen vaccine). The vaccine was found
to be accompanied by a more rapid onset and pronounced
antibody response in healthy children and newborns [12-14].
Third-generation vaccines have proven to be superior among
individuals at risk for suboptimal response to vaccination [15].
This result was also shown in a study of health care workers
who had failed to respond to a previous recombinant vaccination series [16]. Thus, Sci-B-Vac may be advantageous in
HIV-positive individuals, whose response to the single-antigen
vaccine is poorer and in whom a faster immunization is desirable. The immunogenicity of Sci-B-Vac among HIV-positive
adults, however, has never been tested. The aim of the study
was therefore to examine the immune responses to Sci-B-Vac
among HIV-positive adults.
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Vaccinations, follow-up and response definitions

Sci-B-Vac was administered at a dose of 10 µg intramuscularly
(IM) upon recruitment and after 1 and 6 months. HBsAb levels
were checked for 1 month after each administered dose of SciB-Vac. Levels above 10 mIU/ml were considered protective.
Data regarding age, gender, CD4 count and viral load were also
collected, including whether patients were treated with highly
active antiretroviral therapy (HAART) at the time of vaccine
administration.

RESULTS
The cohort included 31 patients (3 females, 28 males). Study
patients had a mean age of 37 ± 11 years. All patients were
Caucasians.
The average CD4 count at first vaccination dose was 503
± 218 cells/ml and the median viral load was 44 copies/ml.
Twenty-five (80%) of the patients were on HAART at the first
vaccination dose.
Median (IQR) titers measured 1 month after the first, second and third vaccination doses were 0 (0, 3.5), 30 (6, 126) and
253 (81, 408) mIU/ml, respectively. A significant elevation of
the titers was found between the second and third vaccination
doses (P = 0.0003) but not between the first and second doses
(P = NS) [Figure 1].
The percentage of patients considered protected (i.e., HBsAb
titer > 10 mIU/ml) increased from 16% after the first vaccination dose to 65% after the second dose (P < 0.0001) and further
to 84% after the third vaccination dose (P = 0.045) [Figure 2].
More patients under the age of 40 years responded to the
first vaccination dose as compared to those 40 years or older
(28% vs. 0%, respectively, P = 0.038). Age-dependent differences after the second and third vaccination doses were not
significant. Both viral load measurements and CD4 counts were
not associated with immunogenicity rates in our cohort. Local
reactions were reported by two patients. No systemic reactions
were reported by any patient.
Figure 1. HBVsAb titers after first, second and third dose of Sci-B-Vac
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PATIENTS AND METHODS
The Kobler AIDS clinic at Tel Aviv Sourasky Medical Center
employs seven infectious disease physicians who follow
approximately 1500 HIV-infected patients. All new patients
are screened for previous exposure to HBV and for hepatitis B
immunity. Screening is then repeated on a yearly basis. Patients
who are non-immune are offered vaccination.
Between January 2012 and June 2013 all consecutive asymptomatic HIV-positive patients over 18 years who were negative
for HBsAg, HBsAb or HBcAb and who were not vaccinated
with any hepatitis B vaccination in the past were invited to join
the study. Women of childbearing age were excluded unless a
pregnancy test was negative.
Sci-B-Vac was provided by the manufacturer Scigen
(Rehovot, Israel) at no charge. Scigen personnel had no access
to study data, nor did they participate in its analysis in any way.
The study was approved by the Institutional Review Board of
Tel Aviv Sourasky Medical Center. All participants signed an
informed consent form and were instructed to observe local
signs and general symptoms associated with vaccine administration.
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The overall immunogenicity of Sci-B-Vac among HIVpositive individuals was compared to that achieved with
single-antigen recombinant vaccines in historic patient
cohorts. Immune response rates were evaluated after one, two
and three doses of Sci-B-Vac. Demographic and laboratory
parameters that might be associated with response rate were
also analyzed.
Statistical analysis

Statistical analysis was performed with SPSS software for
Windows (SPSS Inc., Chicago, IL, USA). Continuous variables
are expressed as a mean ± 1 standard deviation (SD) and as a
median [interquartile range (IQR)] when indicated. Categorical
variables are presented as percentages. Comparisons between
two groups were performed by Student’s t-test for continuous
variables and the chi-square test for comparison of categorical
values. All tests of significance were two-tailed with P value
< 0.05 considered significant.
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Figure 2. Hepatitis B immunization rates after first, second. and third
dose of Sci-B-Vac
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DISCUSSION
Immunization of HIV-positive patients with hepatitis B vaccine could protect them from HBV infection and significantly
reduce morbidity and mortality [17]. However, immunization
response to standard single-antigen hepatitis B vaccines among
HIV-infected individuals has been consistently unsatisfactory
compared to that in HIV-negative persons (17.5–53% vs.
90–95%) [6-8].
In this single-center prospective cohort study of 31 HIVpositive adults, the rate of protection against HBV obtained
using Sci-B-Vac – a third-generation, triple-antigen recombinant hepatitis B vaccine – was 84% after completion of a full
vaccination series consisting of three doses. This rate exceeded
the response rates observed in previous studies in patients with
HIV infection, using the single-antigen recombinant hepatitis
B vaccine [18]. Moreover, a series of two doses of Sci-B-Vac,
given 1 month apart, resulted in seroconversion in 64% of our
cohort. No serious adverse events were reported.
Risk factors for lack of response to the standard hepatitis B
vaccine among HIV-positive individuals identified in previous reports included low CD4 counts, high viral load measurements, female gender, and age above 40 years [7,19-21].
Similarly, age above 40 at the time of the first dose was significantly associated with diminished response in our cohort, but
with the first dose only, again reflecting an increased potency
of the triple-antigen vaccine.
CD4 counts were not associated with a diminished response
in our study, although one should bear in mind that the lowest CD4 count in our cohort was 285 cells/ml only. Thus, the
lack of an association in our study may be explained by the
relatively immunocompetent population, or it may indeed
indicate that the CD4 cell count is not the predominant factor
responsible for vaccine responsiveness. Previous studies have
shown conflicting results regarding how well CD4 counts can
predict immunization response to HBV vaccine: both a positive correlation [22,23] and no correlation between successful
response and pre-vaccination CD4 counts were observed, albeit
in an older publication [24].
Concomitant HAART was not associated with response in
our cohort either, a result that probably reflects the large proportion of patients who were treated with antiretroviral therapy
at the time of the first vaccination dose. Lack of association
between HAART use and vaccine response has been shown
before [19,25]. The lack of association between viral load measurements and the response rate is likely due to the wide range
of viral load measurements observed in our cohort.
Limitations of our study include its small sample size and its
inherent lack of control. In this respect it is a modest observational study that can serve as a proof of concept necessitating
a randomized study comparing a single-antigen vaccine group
with a triple-antigen vaccine group in a blinded and prospective

manner. This type of study, however, would not have been feasible due to our relatively small population of HIV patients who
had not been already vaccinated against HBV upon presentation.
In conclusion, Sci-B-Vac, a third-generation triple-antigen
hepatitis B vaccine, might be associated with better immunization rates among HIV-positive adults and therefore deserves
further study in this patient population.
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Capsule
A non-toxic pain killer designed by modeling of pathological receptor conformations
Indiscriminate activation of opioid receptors provides pain
relief but also has severe central and intestinal side effects.
Spahn and colleagues hypothesized that exploiting pathological (rather than physiological) conformation dynamics
of opioid receptor-ligand interactions might yield ligands
without adverse actions. By computer simulations at low pH,
a hallmark of injured tissue, the authors designed an agonist
that, because of its low acid dissociation constant, selectively
activates peripheral μ-opioid receptors at the source of pain
generation. Unlike the conventional opioid fentanyl, this

agonist showed pH-sensitive binding, heterotrimeric guanine
nucleotide binding protein (G protein) subunit dissociation
by fluorescence resonance energy transfer, and adenosine
3',5'-monophosphate inhibition in vitro. It produced injuryrestricted analgesia in rats with different types of inflammatory
pain without exhibiting respiratory depression, sedation, constipation, or addiction potential.
Science 2017; 355: 966
Eitan Israeli

Capsule
Romania: Anti-vaxxer movement results in huge measles surge in 2016
Romania saw 15 measles cases in 2015. Since 2016, this
number has exploded to 2165, including 13 fatalities. This is
largely due to bogus claims from anti-vaccination campaigns
in the country, according to a report in La Vanguardia .
President of the Romanian Society of Microbiology, Alexandru
Rafila, directly points a finger at the anti-vaxx movement:
“Incorrect information, often tendentious, not based on
scientific methods or real data should end so that they do
not affect the health of our children.” Among the arguments
forwarded by the anti-vaccination movement are: vaccines
contain mercury, introduce foreign elements, and cause
asthma. This misinformation has resulted in vaccination
rates of the measles-mumps-rubella (MMR) vaccine falling

from 95% of children in 2013 to 80% in 2016, and the rates
continue to drop. Campaigns led by the Christian Orthodox
Pro Vita Federation; Christei Todea-Gross, author of the
2012 book Vaccines: Prevention or Illness; and the Coalition
for the Family have spread the anti-vaccination message
through a number of outlets. The Ministry of Health has
been denouncing “the irresponsible campaigns against the
vaccination of children” for months; however, there are many
parents who do not vaccinate their children because they lack
confidence in the authorities.
http://outbreaknewstoday.com/romania-anti-vaxxer-movement-resultshuge-measles-surge-2016/
Eitan Israeli

“Justice will not be served until those who are unaffected are as outraged as those who are”
Benjamin Franklin (1706-1790), one of the Founding Fathers of the United States. Franklin was a renowned polymath and a leading author, printer, political theorist, politician, scientist, inventor, civic activist, statesman, and diplomat. As a scientist, he was a
major figure in the American Enlightenment and the history of physics for his discoveries and theories regarding electricity.
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