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Is vaccination against viral hepatitis B safe
and immunogenic in patients
with rheumatic diseases?
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Impressive successes have been achieved in the fight against viral hepatitis B (HBYV), but victory over this infection has not yet been achieved.
According to various estimates, there are 6— 12.5 times more patients with resolved HBV who are carriers of the virus than carriers of the "Aus-
tralian” surface antigen HBsAg. The basis for the prevention of HBV is passive and active immunization of the population, but the data on the
safety and immunogenicity of this vaccine in patients with rheumatic diseases are contradictory.

This review examines the safety and immunogenicity of vaccination against hepatitis B virus (HBYV) in patients with immune-inflammatory rheu-
matic diseases. Vaccination against HBV is indicated for patients at risk of infection and should be carried out before starting antirheumatic
therapy, as immunogenicity and efficacy are significantly higher in this case. The necessity of a detailed, targeted medical history collection to
clarify the risk of HBV infection before prescribing antirheumatic therapy and clarification of the immune status (presence of HBsAg, antibodies
against HBc and HBs) before vaccination is emphasized.
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Hepeatitis B virus (HBV) is a double-stranded DNA virus that
can play a significant role as an inducer of both rheumatic
pathology and a comorbid infection that worsens the prognosis in
immunoinflammatory rheumatic diseases (IIRDs). The features
of this infection include extremely rare cases of spontaneous
recovery and a tendency to chronicity with a high risk of potentially
fatal complications, such as liver cirrhosis and hepatocellular car-
cinoma. Studies conducted on large cohorts of patients have
shown a possible association between chronic HBV infection and
the development of extrahepatic malignancies (most often gas-
trointestinal). It has been shown that HBV infection significantly
reduces the long-term survival of such patients [1]. In addition,
HBYV can stimulate the development of some I[IRDs. In particular,
the role of the virus in the development of polyarteritis nodosa (up
to 20—30% of all cases) and cryoglobulinemic vasculitis (<5% of
all cases) has been proven [2]. It is known that viral hepatitis B
(HBV) can remain asymptomatic for several years. Latent (“occult”)
course of infection is complicated by periods of spontaneous re-
activation (HBV-r), usually caused by immunosuppressive therapy
for IIRD [3]. The infectious process goes through several stages,
starting with the most active, when HBeAg is detected — a marker
of active HBV replication (the so-called infectivity antigen), anti-
bodies to which (anti-HBe) are gradually produced. Over time,
the process moves to the stage of "inactive carriage” of HBV, in
which HBeAg and anti-HBe levels become negative, but the
surface "Australian” antigen (HBsAg) and antibodies to the core
antigen (anti-HBc, or anti-HBcor) remain detectable. Subsequently,
the stage of past-infection occurs, when HBsAg may not be
detected, but a sufficient amount of antibodies to this antigen
(anti-HBs) is produced. With inadequate screening, such patients
drop out of sight of clinicians as carriers of the virus and a potential
source of infection. As the anti-HBs titer increases and anti-HBe

and anti-HBc titers decrease in the blood, the viral load (HBV
DNA) ceases to be detected, which corresponds to a resolved in-
fection and is the least dangerous condition in terms of the risk of
both infection and HBV-r [4].

The problem of HBV-r is becoming increasingly relevant due
to the widespread use of biologic disease-modifying antirheumatic
drugs (L DMARDs) and targeted synthetic disease-modifying an-
tirheumatic drugs (tsDMARDs) (i.e.janus-kinase inhibitors) in
the treatment of IIRD.

We have previously shown that the frequency of HBV-r in pa-
tients with IIRDs was 10% [5]. In a meta-analysis performed by
Lin TC et al., in patients with inflammatory arthropathies receiving
synthetic disease-modifying antirheumatic drugs SDMARDs
(methotrexale, leflunomide etc.) and bDMARDs, HBV-r was ob-
served in 14.6% and 1.6% of cases of chronic HBV infection
(HBsAg+) and past HBV infection (HBsAg-), respectively [6].

A systematic review noted that the combined prevalence of
HBsAg and anti-HBc in patients with IIRD is 3% which is similar
to that in the general population [7]. At the same time, according
to a retrospective cross-sectional study by Chinese authors, which
included 1461 patients with rheumatoid arthritis (RA), the frequency
of chronic HBV infection detected during screening reached
10.1% [8]. In the study by N. Mahroum et al. chronic HBV
infection in RA patients was significantly more common than in
controls (1.19% and 0.64%, respectively; p<0.001) [9]. In multivariate
logistic regression analysis, RA had a significant association with
chronic HBV infection (odds ratio, OR 1.89; 95% confidence in-
terval, CI 1.55—2.29; p<0.001). According to other authors, the
number of HBsAg-negative and anti-HBc-positive patients is
6—12.5 times higher than that of patients with HBsAg [10—12].

The most important element of HBV prevention is passive
and active immunization. The vaccine against HBVY was developed
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in 1987, and its widespread implementation began in the 1990s.
This vaccine is a preparation based on the surface HBV antigen
obtained by DNA recombination on a yeast culture transformed
by inclusion in their genome of the gene encoding HBsAg. In
1992, WHO recommended that HBV immunization be included
in national vaccination calendars. Currently, vaccination is carried
out in 200 countries, including the Russian Federation [13, 14].

Vaccination is required for children from the first year of life
and for adults. According to Russian recommendations on HBV
vaccination, in case of contact with HBYV, individuals from risk
groups, as well as individuals who have not been previously
vaccinated against HBV, or individuals whose vaccination is not
complete, or if the level of HBs antibodies is below the protective
level (<10 IU/1), after accidental infections as a result of contact
with infected material, are administered specific immunoglobulin.
Its use is indicated in the first 24—48 hours (up to 15 days,
although the effectiveness of prophylaxis is sharply reduced) after
contact with the infection, with simultaneous administration of
the vaccine [13].

At the turn of the 20th and 21st centuries, there was a surge of
interest in the safety of vaccination against HBV, reinforced by
media reports about its adverse effects [15]. Separate studies on
small samples demonstrated the safety of the recombinant DNA
vaccine administered in a standard course (0—1—6 months) in re-
lation to exacerbation of the disease in patients with RA as well as
its immunogenicity (antibody production was noted in 68% of
patients) [16]. Around the same time, cases of Sjogren's syndrome
[17], polyarteritis nodosa [18], systemic lupus erythematosus
(SLE) [19], adult Still's disease [20], lymphocytic vasculitis with
diffuse skin edema [21] after vaccination against HBV were
described. French rheumatologists reported 22 patients in whom
deterioration of the condition was associated with vaccination.
Inclusion criteria for this study were any rheumatic symptoms
lasting =1 week, onset of symptoms within 2 months after
vaccination against HBV, absence of previously diagnosed rheumatic
disease (RD), and absence of other causes of symptoms. In 8 of
22 cases, symptoms appeared after the first dose of vaccine, in 5 —
after the second, in 3 — after the third (1 month between
2 injections) and in 6 — after revaccination. Polyarthritis according
to the ACR (American College of Rheumatology) RA criteria of
1987 developed in 6 cases, post-vaccination arthritis in 5, exacer-
bation of SLE in 2, polyarthralgia and myalgia in 4, fatigue in 3,
vasculitis confirmed by biopsy in 1, and presumed vasculitis in
2 (biopsy was not performed to confirm it). A 43-year-old patient
developed fever (38 °C), erythema nodosum, and oligoarthritis of
the lower extremities after vaccination, which regressed within
1 month while taking nonsteroidal anti-inflammatory drugs. In
the vast majority of the cases mentioned, continuing the vaccination
course led to a deterioration in the patients' condition [22].

A number of papers have also been published on the devel-
opment of autoimmune diseases after vaccination against HBV,
but most of them rather confirmed the thesis: "After this does not
mean because of this", such as, the case report about the devel-
opment of erosive RA with rheumatoid nodules soon after vacci-
nation [23].

In the context of the safety of vaccination against HBV, the
so-called ASIA syndrome (Autoimmune/inflammatory syndrome
induced by adjuvants) was actively discussed — an autoimmune
(autoinflammatory) syndrome induced by adjuvants [24]. In 2008,
A.L. Nancy and Y. Shoenfeld [25] reported chronic fatigue
syndrome in a 56-year-old woman, which was accompanied by

fibromyalgia, a demyelinating process and the appearance of au-
toantibodies. The disease began after the second dose of the HBV
vaccine and worsened after the third dose. In 2011, Y. Shoenfeld
and N. Agmon-Levin [26] described a condition that included
autoimmune phenomena that arose after exposure to adjuvants,
i.e. substances that enhance both the innate and adaptive immune
response. This phenomenon of hyperactivation of the immune
system can lead to autoimmune reactions or chronic inflammation.
The main criteria of post-vaccination ASIA syndrome are: exposure
to external irritants (vaccine, adjuvant) before the onset of clinical
symptoms, as well as typical clinical manifestations in the form of
myalgia, myositis or muscle weakness, arthralgia and/or arthritis,
chronic fatigue syndrome, poor sleep or sleep disorders, neurological
disorders, cognitive impairments, memory loss, pyrexia, dry mouth.
The minor criteria are: the appearance of autoantibodies or
antibodies directed to the putative adjuvant (in post-vaccination
ASIA syndrome, it is not precisely established), other clinical
manifestations (for example, irritable bowel syndrome), a specific
set of genes of the HLA system (HLA-DRB1, HLA-DQB1), the
development of an autoimmune disease [26]. In some cases,
fibromyalgia may also occur with ASIA syndrome.

Risk factors for ASIA syndrome manifestation include the
occurrence of adverse events (AE) during the immunization
course, the presence of an autoimmune predisposition and higher
titers of autoantibodies [27].

According to the Global Vaccine Safety Plan issued by WHO
in 2021, an Adverse Event Following Immunization (AEFI) is
any health disorder that follows immunization but does not nec-
essarily have a causal relationship with it. When assessing causality,
it is important to consider all possible circumstances for the oc-
currence of AEFI and the likelihood of each before attributing the
event to the vaccine product [28]. Accordingly, the incidence of
new cases of autoimmune inflammatory diseases (as well as their
exacerbations) that develop after any vaccination must be compared
with that in the population of a particular region during the same
period of time. This is confirmed by data from a retrospective
review of medical records of almost 1 million people aged 15—59
years included in the HBV vaccination registry in Northern Cali-
fornia: no significant association was found between the adminis-
tration of this vaccine and the occurrence of RA [29].

According to the updated 2019 EULAR (European Alliance
of Associations for Rheumatology) recommendations on vaccination
of adult patients with autoimmune inflammatory diseases, vacci-
nation against HBV is carried out only in patients with IIRDs
from risk groups, which include HBV-seronegative patients traveling
or living in endemic countries, as well as patients with an increased
risk of HBV infection (e.g., healthcare personnel, household mem-
bers, sexual partners of people with chronic HBV infection, intra-
venous drug users, men who have sex with men). This approach is
effective and safe during any therapy, including glucocorticoids
(GC), (sDMARDs) and bDMARDs [30]. Note that seronegativity
should be understood as an anti-HBs <10 IU/L [31]. The true
clinical efficacy of the vaccine under consideration is to reduce
the incidence of HBV and mortality from HBYV infection in patients
with IIRDs, both in general and depending on the therapy with
sDMARDs and bDMARD:s. It can only be assessed in the course
of a long-term prospective, probably multicenter, conducted
(which is important!) according to a single protocol study, including
thousands of patients. This condition can be fulfilled only with
the involvement of large human and material resources. Therefore,
to date, such a "surrogate marker" as the ability to initiate and
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maintain protective levels of specific antibodies, i.e. immunogenicity,
has been proposed as a measure of vaccine efficacy.

The problem of the HBV-vaccine immunogenicity in different
diagnosis and therapy remains open. It was shown in small cohorts
with only one vaccination cycle, that vaccination of patients with
IIRD against HBV leads to the production of antibodies in 66—68%
of them [32, 33]. S. Intongkam et al. [33] studied the vaccine
response in 46 RA patients, 33 of whom received sSDMARDs, and
13 received both SDMARDs and bDMARDs. Achieving a protective
level of antibodies (seroprotection) in RA patients was observed
less often than in patients in the control group (64% and 100%,
respectively; p=0.045). Patients using bDMARDs and sDMARDs
also achieved seroprotection less often than the control group
(50% and 100%, respectively; p = 0.02; 69.7 and 100%; p = 0.09).
Patients with RA who responded to vaccine were younger compared
to those who did not respond to vaccine and less often received
rituximab (RTM). The frequency of RA exacerbations did not in-
crease after hepatitis B vaccination. It is possible that the results
of the study may be distorted by the small size of the control group
(n=9). Astudy that included 13 patients showed that vaccination
against HBV did not lead to changes in disease activity in patients
with RA and Behcet's disease, and immunogenicity was comparable
in the main and control groups [34]. A. Haykir Solay and F. Eser
[35] found that in 106 patients with IIRD who were prescribed
TNFoa inhibitors (TNFai), the response rate to the vaccine was
53.2%, and in the infliximab (INF) group the response was
minimal — 16.7%, and in the etanercept (ETC) group it was sig-
nificantly higher — 88.9%. Moreover, the use of a double dose of
the vaccine did not increase the level of the immune response.
Perhaps, the obtained results are due to the fact that the anti-HBs
titer was measured only once — 1 month after the last dose of the
vaccine. P. Richi et al. [36] studied the immunogenicity of the
HBV vaccine in 187 patients with RA receiving bDMARD: TNFau,
RTM, tocilizumab (TCZ), abatacept or anakinra. It is noteworthy
that more than 60% of patients included in this study had not pre-
viously been vaccinated against HBV. Over 80% of patients
responded to the vaccine, but additional revaccinations and a
second series of vaccines were required. Patients who achieved se-
roconversion (anti-HBs >10 mIU/ml) were younger than those
who did not seroconvert (47.10+12.99 and 53.18+10.54 years, re-
spectively; p=0.012). Seroconversion was detected in 93.75% of
patients taking sSDMARDs and in 97.96% of healthy individuals
in the control group. The seroconversion rate in the bDMARDs
group was significantly lower than in the SDMARD group (p=0.043)
and tended to be lower than that in healthy individuals (p=0.056),
while treatment with sSDMARDs and/or GCs did not affect the
vaccine response. The highest response rate to the vaccine was
observed in patients receiving ETC (91.38%) and golimumab
(100%). Patients who were prescribed ETC were more likely to
respond to the vaccine than those who used other bDMARDs
(OR 3.074; 95% CI 1.124—8.405; p=0.023). At the same time,
the majority of patients who received RTM did not respond to the
vaccine (OR 0.064; 95% CI10.019—0.222; p<0.001). In this group,
patients were older than those who did not use RTM (mean
56.0 9.6 and 47.6 * 12.8 years, respectively; p = 0.017), but the
association between RTM and a worse response persisted after
adjusting for age (OR 0.077; 95% CI 0.019—0.222; p < 0.001). In
this study, INF did not reduce the immune response. This result
differs from the data obtained previously by P.K. Jr. Pratt et al.
[37], who studied the immunological response to HBV vaccine in
patients with inflammatory bowel diseases. These authors found

that with IFN treatment, the probability of achieving seroconversion
was significantly lower. It was also noted that patients receiving
bDMARDs required revaccination (34.22 and 12.5%, respectively;
p=0.003) and a repeat series of vaccinations (23.53 and 8.33%,
respectively; p=0.02) significantly more often than patients using
sDMARDs. Thus, patients on bDMARDs therapy can achieve
high rates of immune response to the HBV vaccine if they follow
the full vaccination schedule. However, to achieve such a high
level of seroconversion, revaccination and a second series of
vaccinations are more often required. In this regard, the authors
supported the proposal to vaccinate patients with IIRD against
HBYV immediately after diagnosis, rather than when the possibility
of using bDMARD:s is being considered [36]. In a prospective
study by V.C. Romao et al. [38] 62 patients with IIRDs of
varying activity (from remission to very high), receiving
bDMARD:s, not previously vaccinated and not in contact with
HBYV, were vaccinated against HBV. The level of anti-HBs was
re-evaluated 1 month or more after the last dose. Follow-up in-
cluded examination and blood testing every 3 months, up to a
maximum of 3 months after the third dose. Response was defined
as achieving an anti-HBs level 210 IU/L. The control group
consisted of healthy volunteers who had also undergone a course
of vaccination. A positive response to vaccination was recorded
in 32.3% of patients and 94.7% of age-matched controls (p<0.001).
The mean anti-HBs titer after vaccination was significantly lower
in patients who responded to vaccination than in controls
(569+772 and 1370+827 U/L, respectively; p<0.001). The
response rate to vaccination was 25.8% in RA and 38.7% in
spondyloarthritis. Post-vaccination response was observed in
37.3% of patients receiving TN Foi and in 9.1% of patients using
other inhibitors (p=0.07). None of the 4 patients using RTM re-
sponded to vaccination. It is noteworthy that only 16.7% of
patients prescribed TCZ responded to vaccination, while in a
previously published study the proportion of such patients reached
78% [36]. Against the background of TNFai treatment, the fre-
quency of post-vaccination response varied from 18% (for INF)
to 57% (for ETC). The authors suggest that this may be due to
the different pharmacokinetics of these drugs and the timing of
vaccination in relation to the date of INF infusion. The response
was independent of the dose of GC used. Four patients missed
at least one bDMARDs administration for reasons unrelated to
vaccination, but none of them responded to vaccination. Disease
exacerbations were observed in 16 patients (25%): in 9 they were
mild and did not require a change in therapy, 5 patients required
minimal treatment/dose correction, and 2 developed secondary
treatment failure that led to a change in therapy. In terms of vac-
cination safety, no clinically significant adverse events were iden-
tified. The authors also support the recommendation to vaccinate
against HBV before starting bDMARDs, possibly immediately
after diagnosis. In patients already receiving bDMARDs, alternative
strategies for HBV vaccination should be explored, such as in-
creasing the vaccine dose, using different adjuvants, or even
temporarily stopping antirheumatic therapy [38]. It is also im-
portant, that the status of a patient who has not responded to
vaccination must be officially registered due to the possibility of
using post-HBV intervention measures in case of contact with
HBYV [39]. Unfortunately, vaccination coverage of patients with
IIRDs remains suboptimal. The main reason for this is considered
to be low patient awareness [40]. M. Feuchtenberger et al. [41]
conducted a survey and analyzed titers of post-vaccination anti-
bodies to various infections (HBV, rubella, mumps, measles,
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diphtheria, tetanus) in 301 patients with RA. It was shown that
patients who received bDMARDs were better informed about
the increased risk of infections.

An obvious discrepancy was found between vaccination aware-
ness and actual vaccination rates for all cohorts of patients,
according to medical records. In a cross-sectional prospective
study, U. Kiltz et al. [42] studied the vaccination status and
screening status for infections before starting sSDMARDs/bDMARDs
in 975 patients with IIRD. Almost all patients receiving bDMARDs
(n=499) were tested for HBV (94%). The combined HBsAg-
positivity and anti- HBc-positivity in patients with I[IRD was the
same as in the general population, 3% and 15%, respectively.
Sixteen patients with chronic HBV used lamivudine (3.4%), less
than 30% were vaccinated against HBV. None of the patients
complied with the German national vaccination recommendations,
which require complete documentation of vaccination records.

The authors emphasize that although patients with IIRD and
general practitioners regularly receive information on the need
for vaccination against the most common infections, the level of
immunization varied from low to moderate. To improve the results,
it is necessary to plan interdisciplinary quality projects.
Conclusion. Thus, vaccination against HBV is indicated for
patients with IIRD from risk groups for HBV infection, which re-
quires a detailed, targeted survey before prescribing treatment.
According to most authors, HBV vaccination should be carried
out before prescribing antirheumatic therapy, in which case its
immunogenicity significantly increases. It is necessary to clarify
the immunological status with respect to HBV (HBsAg, anti-
HBc, anti-HBs) before vaccination. Existing vaccines against
HBV have a good safety profile, at least in patients with RA.
Further clinical studies are required to clarify issues related to the
immunogenicity and safety of these vaccines in other IIRDs.
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