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Abstract
Hepatitis B virus (HBV) reactivation is a common complication of immunosuppressive treatment in high prevalence countries.
Biological disease-modifying antirheumatic drugs (bDMARDs) cause this adverse event more often than conventional immu-
nosuppressants. The incidence of HBV reactivation during treatment for rheumatic diseases in Germany is unclear. Furthermore,
it remains open how to treat and monitor patients at risk during immunosuppressive therapy with bDMARDs.We examined 2054
patients from a German tertiary rheumatology center in order to analyze the prevalence of HBc-antibody-positivity and the
incidence of HBVreactivation in German rheumatology patients treated with immunosuppressants. Of 1317 patients treated with
bDMARDs and 737 conventional synthetic DMARD (csDMARDs) patients between 2008 and 2017, 86 had a history of HBV
infection (anti-HBc positive). Only two patients were suffering from chronic infection (HBsAg positive). Three patients were
treated pre-emptively with entecavir, and eight patients after HBV DNA reappearance. No liver failure occurred due to HBV
reactivation. Compared to anti-HBc-positive patients without reactivation, the reactivation group includedmore patients exposed
to three or more classes of bDMARDs (p = 0.017). The median HBs antibody titer was significantly lower in the reactivation
group (15.0 IU/l vs. 293.5 IU/l; p = 0.001). This study shows that bDMARDs and csDMARDs can safely be administered to
patients with a history of HBV, provided they are closely monitored. Low titers of anti-HBs antibodies and a history of ≥ 3 classes
of immunosuppressants increase the risk of HBVreactivation. These data highlight major differences to high prevalence regions.
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Introduction

Hepatitis B virus (HBV) infection represents a major public
health issue with more than 400 million people chronically
infected worldwide [1]. Roughly 30% of the world’s popula-
tion show serological evidence of current (HBsAG positivity)
or past (anti-HBc positivity) HBV infection [2, 3].

The risk of HBV reactivation is high in HBsAg-positive
patients receiving chemotherapy or immunosuppressive
therapy including biological disease-modifying antirheumatic
drugs (bDMARDs), particularly if rituximab is given alone or
in combination with glucocorticoids [4, 5]. In the majority of
patients, hepatitis flares are asymptomatic, but icteric flares,
hepatic decompensation, and death have been observed [6].

Two consensus statements, Smolen et al. [7] as well as
Buch et al. [8], recommend mandatory HBV screening for
all patients before starting rituximab therapy. Whilst both
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screening for prior or chronic HBV infection and close
monitoring of affected patients is mandatory, prophylactic
antiviral treatment remains controversial for HBs-antigen-
negative patients. A main difference from oncologic diseases
is that rheumatic diseases are almost always chronic in nature,
resulting in lifelong antiviral therapy once the indication is
confirmed. Many authors propose different intensities of
immunosuppressive regimes and recommend prophylactic
antiviral treatment only for intensive regimes (high-risk
situation). Rituximab is usually regarded as a high-risk
t r e a tmen t , e s p e c i a l l y i f c omb i n ed w i t h o t h e r
immunosuppressants. Tang et al. report a reactivation rate of
9% for hematologic patients treated with chemotherapy
including rituximab [9].

The risk posed by tumor necrosis factor α(TNFα)
inhibition is less clear, especially since TNFα-inhibitors are
usually combined with MTX and low-dose corticosteroids or
other conventional synthetic DMARDs (csDMARDs) for the
treatment of rheumatoid arthritis [10]. In a meta-analysis in-
cluding 89 HBs-antigen carriers and 168 anti-HBc-positive
patients treated with TNFα-inhibitors, 39% of HBs-antigen
carriers and 5% of anti-HBc-positive patients experienced
HBV reactivation, leading to six cases of liver failure with
fatal outcomes in five of these cases [11]. In contrast, a large,
prospective study with 179 HBs-antigen-negative and anti-
HBc-positive Caucasian patients with rheumatic diseases
from Italy detected no virologic seroreversions during
bDMARD therapy (including 14 rituximab patients) [12].
None of the Italian patients were prophylactically treated with
antivirals.

It has been recommended that HBsAg-negative, anti-HBc-
positive patients with undetectable serum HBV DNA, regard-
less of anti-HBs status, who receive chemotherapy and/or
immunosuppressive therapy should be monitored carefully
and treated with nucleos(t)ide analogues (NUC) (pre-
emptive therapy) upon confirmation of detectable HBV
DNA or HBsAg seroreversion [9]. HBsAg-negative, anti-
HBc-positive subjects should receive antiviral prophylaxis if
they are at high risk of HBV reactivation. In subjects with
moderate or low risk of HBV reactivation, pre-emptive thera-
py is recommended. Upon HBsAg reappearance
(seroreversion), hepatitis flares are inevitable, whereas HBV
DNA detection leads to seroreversion and hepatitis in only
50% of cases [13]. Many centers recommend prophylaxis
with NUCs in HBsAg-negative, anti-HBc-positive patients
who are anti-HBs negative (Banti-HBc-only^ status) and
receive rituximab and/or combined regimens for hematologi-
cal malignancies.

Though the prevalence of active hepatitis B in most west-
ern countries such as Germany is low, screening for HBV
infection is regarded as mandatory before starting immuno-
suppressive therapies using bDMARDs [9, 10]. Reactivation
of HBV infections has been reported during treatment with

TNFα-inhibitors and B cell depleting therapies in patients
with rheumatic diseases [14–16]. However, HBV reactivation
risk in combined or sequential immunosuppressive regimes in
a rheumatologic setting has not been systematically analyzed.
We performed a large-scale study in a German academic rheu-
matology clinic examining the HBV screening rate, the rate of
prophylactic therapy, the prevalence of antibody positivity,
and the incidence of HBV reactivation in patients treated with
immunosuppression including bDMARDs, targeted synthetic
DMARDs (tsDMARDs), and csDMARDs including low-
dose methotrexate (MTX).

Patients and methods

Data collection

Using an electronic database (EMIL©; version 4.9.7.76; itc-
ms.de), we searched our rheumatological out-patient unit for
patients treated between April 2008 and April 2017. A total of
2054 patients with information on age, gender, clinical chem-
istry results, and rheumatologic diagnosis and therapy were
included into the analysis. Since the rate of HBV screening in
the collective was among the parameters analyzed, we also
included patients without known HBV status (see Table 1
for screening rates in the collective). Patients on immunosup-
pressive therapy were evaluated for HBV screening results at
any time during their treatment course. HBs antigen, anti-
HBc, and anti-HBs were not regularly available in all patients
treated before 2012 but were routinely determined in all pa-
tients thereafter. All current and historic screening results
since 2008 have been reviewed in the analysis.

Because of the non-interventional nature of the retrospec-
tive database investigation, which was primarily based on
quality assurance algorithms, ethics approval was dispensable
according to German law. This was confirmed by the local
ethics committee (file number 20180207/01).

All five EU-approved TNFα-inhibitors (adalimumab,
certolizumab, etanercept, golimumab, and infliximab), one
IL1-receptor antagonist (anakinra), one IL6-receptor-
antagonist (tocilizumab), one T cell co-stimulation modulator
(abatacept), an anti-CD20-antibody (rituximab), low-dose
methotrexate (5 mg - 25 mg weekly), other conventional syn-
thetic disease-modifying antirheumatic drugs (leflunomide,
cyclophosphamide, cyclosporine A, azathioprine, mycophe-
nolate, sulfasalazine), and corticosteroids were included in
the analysis. We also included the Janus kinase inhibitors
(Jak-inhibitor) baricitinib and tofacitinib. We refer to the
Jak-inhibitors as targeted synthetic disease-modifying anti-
rheumatic drugs (tsDMARDs). Jak-inhibitor patients and pa-
tients treated with bDMARDs were combined into one group
to avoid very small sample sizes resulting from the low num-
ber o f Jak - inh ib i to r pa t i en t s . Pa t i en t s wi thou t
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immunosuppressive therapy were excluded from the study.
csDMARD patients were only included, if the immunosup-
pressive therapy included MTX during at least one visit in
order to exclude patients with very low-risk regimes.We eval-
uated patients’ age, gender, liver enzymes, migratory status,
screening results regarding latent tuberculosis, rheumatologic
diagnosis, and immunoglobulin G levels at baseline and at
each follow-up visit.

Hepatitis B screening

All 2054 patient files were electronically searched for HBV
screening results. Patients were then differentiated by immuno-
suppressive therapy and by serological HBV status. Records of
HBc-antibody-positive patients were searched manually for
treatment with polyvalent immunoglobulins to avoid false pos-
itive anti-HBc titers. These patients were excluded from the
HBV group. All files of patients with a documented exposure
to Hepatitis B (HBc-antibody positive) were searchedmanually
for antiviral therapies and signs of HBV reactivation including
increase of liver enzymes or HBV DNA positivity.

HBV reactivation

HBVreactivation is defined as an increase in serumHBVDNA
levels accompanied by an increase in serum transaminases
[17]. For patients with negative baseline HBV DNA, any sub-
sequent positive HBVDNA level was considered as significant

in the particular context of immunosuppressive therapy.
According to our standard operating procedures, patients with
a history of HBV infection and immunosuppressive therapy are
screened for elevated HBV DNA levels every 3 to 12 months.
In HBV DNA-negative patients, any de novo detection of se-
rum HBV DNA is regarded as a possible sign of early reacti-
vation. Using serological parameters, a formal differentiation of
reactivation and de novo infection is not possible. However, all
but one of the reactivation patients had negative HBV DNA
before the reactivation. The affected patients are closely mon-
itored, and preemptive antiviral therapy with a nucleot(s)ide
analogue is initiated upon HBV DNA reappearance.

Statistics

IBM® SPSS® Statistics Version 24 and Microsoft® Excel®
2010 were used for the statistical analysis. Missing values
were excluded from the analysis. Fisher’s exact test was used
to compare patients with and without reactivation for binary
variables. After using the Kolmogorov-Smirnov test to check
for a normal distribution, and Levene’s test to compare the
variances, Student’s t test was employed to compare the age
of patients with and without reactivation, respectively. HBs
antibody levels were interpreted as ordinally scaled, as values
> 1000 IU/ml were not differentiated. Kendall’s Tau test was
used to compare patients with and without reactivation regard-
ing this variable. For all tests, the two-tailed significance level
α was set 0.05.

Table 1 Clinical data of the
patients involved in the analysis Immunosuppression MTX (no biologics) Biologics

Number of patients 737 1317

Age (median) 63 59

Female 502 (68%) 830 (63%)

Rheumatologic diagnosis Rheumatoid arthritis 319
(43%)

Psoriatic arthritis 57 (8%)

Spondyloarthritis 30 (4%)

MCTD/Myositis 118 (16%)

Vasculitis 92 (12%)

Other 121 (17%)

Rheumatoid arthritis 706 (54%)

Psoriatic arthritis 130 (10%)

Spondyloarthritis 213 (16%)

MCTD/Myositis 94 (7%)

Vasculitis 91 (7%)

Other 83 (6%)

Documented screening 482 (65%) 1175 (89%)

TNFα-inhibitor patientsa 0 992

TNFα-inhibitor with documented
screening

NA 881 (89% of anti-TNF patients))

Rituximab patientsa 0 487

Rituximab with documented screening NA 434 (89% of Rituximab
patients))

HBc antibody+ 26 (5%) 60 (5%)

HBs antigen+ 0 2 (< 1%)

MCTD mixed connective tissue disease, HBc hepatitis B core, HBs hepatitis B surface, MTX methotrexate, TNF
tumor necrosis factor
a Patients are included in this category if they have ever received the indicated therapy

Clin Rheumatol (2018) 37:2963–2970 2965



Results

Overall patient characteristics

Of 2054 patients included in our study, 737 (36%) received
only csDMARDs including MTX. A total of 1317 (64%)
patients were treated with bDMARDs, 487 (37%) of which
received rituximab at least once (Table 1). The median obser-
vational period of csDMARD patients was 5.98 years (range
0.05–12.22 years) and 7.83 years (range 0.13–14.09 years)
among bDMARD patients. About half of the patients in our
study suffered from rheumatoid arthritis, and the remaining
patients suffered from various other inflammatory rheumatic
diseases including psoriatic arthritis, spondyloarthritis, vascu-
litis, and connective tissue diseases. HBV screening rate was
89% among patients receiving bDMARDs/tsDMARDs and
65% among patients treated only with csDMARDs, resulting
in an overall screening rate of 81%. Among tested patients, 86
patients (5%) had serologic evidence of former HBV infection
(anti-HBc positive), two of which were HBs-antigen-positive
and thus chronically active. Only three patients, including the
two HBs-antigen-positive patients mentioned above, received
prophylactic antiviral treatment during immunosuppressive
therapy. There were no HCV coinfections. We did not specif-
ically look for vaccination titers, but according to our data, the
estimated HBV vaccination rate in the cohort is about 2%.

Anti-HBc-positive patients

After exclusion of two patients with chronic HBV infection
(HBs-antigen positive), 84 patients with HBc-antibodies were
analyzed in further detail (Table 2). Of those 89% who were
HBs antibody positive with a median titer of 293.5 IU/l, the
remaining patients were HBs antibody negative and thus
Banti-HBc only.^ Only one out of 84 patients received pro-
phylactic antiviral therapy, no patient developed liver failure
for any reason including HBV reactivation. In accordance
with other studies of patients with rheumatic diseases, 73%
were female. Thirty-one percent had migrated to Germany
from a country with a high prevalence of HBV, mainly from
the former Soviet Union. About 80% were ever treated with
MTX, corticosteroids, and/or other csDMARDs, respectively.
Half of the patients ever received TNFα-inhibitors, whereas
one fourth received rituximab at least once. Eight percent were
treated with multiple immunosuppressive drugs, including
three or more different types of bDMARDs sequentially. All
patients were monitored by polymerase chain reaction for re-
appearance of HBV DNA. Eight patients (9.5% of HBs-
antigen-negative and anti-HBc-positive patients) showed vi-
rological signs of HBV DNA seroreversion during the obser-
vational period. Three of these patients also had a concomitant
increase in serum transaminases. No cases of HBs-antigen
seroreversion occurred.

HBV reactivation

Seven patients developed DNA seroreversion with a de novo
detection of HBV DNA during immunosuppressive therapy,
all of which received antiviral therapy with entecavir resulting
in subsequently negative DNA (Table 3). One patient (patient
4) first presented at our university clinic with a discretely
positive HBV DNA titer, which increased under immunosup-
pressive therapy with MTX. He was then treated with
entecavir, upon which hepatitis B DNAwas no longer detect-
able. All eight patients were HBs-antigen-negative throughout
the whole observation period and had low or negative anti-
HBs antibody titers (ranging from negative to 65 IU/ml).
Three patients showed elevated ALT levels, while no increase
in bilirubin levels or signs of liver failure was observed. Two
patients were treated with infliximab, while one patient re-
ceived adalimumab, one patient received rituximab, one pa-
tient tocilizumab, and one patient tofacitinib, while two pa-
tients were treated with csDMARDs only. Patient 1 (Table 3)
was treated with tofacitinib, leflunomide, and a low dose of
prednisone when HBV DNA reappeared. Tofacitinib was
discontinued, while the patient remained on leflunomide.
This patient remained HBV DNA-positive until entecavir
was started 17 months later, before adalimumab was given
for active rheumatoid arthritis. In all other patients, the immu-
nosuppressive therapy was continued without interruptions.
The lag time between initiation of a given immunosuppressive
therapy and the first sign of HBV reactivation differs widely
from 4 to 372 months.

We compared patients with and without HBV DNA rever-
sion to establish risk factors for HBV reactivation under im-
munosuppression (Table 2). Both groups have a similar age
and sex distribution. Migration from a country with high HBV
prevalence was slightly more common in the reactivation
group without reaching statistical significance (p = 0.111).
Both groups had a roughly equal exposure to csDMARDs
and bDMARDs, including rituximab. However, the reactiva-
tion group included significantly more patients exposed to
three or more classes of bDMARDs (p = 0.017). The median
HBs antibody titer was significantly lower in the reactivation
group than in anti-HBc-positive patients without reactivation
(15.0 IU/l vs. 293.5 IU/l; p = 0.001) (Fig. 1). All other HBV
seroparameters did not differ significantly. Remarkably, the
proportion of anti-HBc-only patients (absence of anti-HBs
and HBsAg) was 11% in both groups.

Discussion

International guidelines describe indications for antiviral pro-
phylaxis for HBs-antigen-positive patients [9], but there is no
uniform consensus regarding the management of HBs-
antigen-negative and anti-HBc-positive patients under
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immunosuppressive therapies. These patients are treated ac-
cording to an estimation of their individual risk: immediate
(prophylactic) treatment for high risk, pre-emptive therapy,
not prophylaxis, for moderate to low risk [9]. In contrast to
most publications focusing on oncology patients, we here
present retrospective data regarding HBV screening rates, ap-
plication of prophylactic antiviral therapy, and HBV reactiva-
tion from a large German cohort of patients treated with var-
ious DMARDs for inflammatory rheumatic diseases.
Oncology patients—especially in hematology–are subject to
more aggressive immunosuppressive therapies than rheuma-
tology patients. Their reactivation risk is thus much higher.
The present study is representing the clinical situation in a
country with universal health care and low HBV prevalence.
Our cohort has a prevalence of previous HBVinfection of 5%,
which corresponds to data from Feuchtenberger et al. who
report a prevalence of 5.9% [18]. A large analysis of electronic
health records of rituximab patients from California shows
screening rates between 61 and 90% [19]. Other studies report
lower screening rates [20, 21]. Our own cohort of 2054
patients has an overall screening rate of 81%, which rises to
89% if only bDMARD patients are taken into account. In the
setting of a developed country, HBV screening should
nowadays be regarded as mandatory before initiating

immunosuppressive therapy. To increase our own screening
rates to 100%, we have implemented checklists in our
electronic patient files as one consequence of this quality
control measure.

Our data indicates a virologic reactivation rate of 9.5%
among HBc-antibody-positive patients with no cases of liver
failure or death due to HBV reactivation. Our patients were
screened for HBV DNA on a regular basis, and entecavir
therapy was initiated once HBV DNA could be detected. In
our analysis, rituximab and TNFα-inhibitors did not differ
significantly in their potential for HBV reactivation.
However, our data show an increased risk of HBVreactivation
in patients having received more than three different classes of
bDMARDs. This finding is supported by Loras et al., who
report treatment with more than two different immunosup-
pressants as an independent risk factor for HBV reactivation
in inflammatory bowel disease patients [22]. It is unclear
whether all TNFα inhibiting agents carry the same risk of
HBV reactivation. In a review, Carroll and Forgione [23] sug-
gest that infliximab might pose a more severe risk than other
TNFα-inhibitors, but this data is not comprehensive. Of 992
patients receiving TNFα-inhibitors in our analysis, three pa-
tients showed signs of HBV reactivation: one with
adalimumab and two with infliximab.

Table 2 Patients with anti-HBc-
positivity (without chronically
active HBV), n = 84

Reactivation Without reactivation With reactivation P value

Number of patients 76 8 NA

Age (median) 68 62 0.389

Female 53 (70%) 5 (63%) 0.698

From high risk countryb 21 (30%) 5 (63%) 0.111

Immunosuppression MTX 83% MTX 75% 0.629

Other csDMARDs 79% Other csDMARDs 88% 1.000

TNFα-inhibitor 54% TNFα-inhibitor 63% 0.724

Rituximab 25% Rituximab 38% 0.426

≥ 3 biologicsa 5% ≥ 3 biologicsa 38% 0.017

Corticosteroids 82% Corticosteroids 75% 0.644

Serum-IgG ≤ 700 mg/dlc 17 (28%) 2 (25%) 1.000

HBc antibody positive 76 (100%) 8 (100%) NA

HBs antigen positive 0 (0%) 0 (0%) NA

HBs antibody positive 69 (91%) 6 (89%) 0.203

HBs antibody (median)d,e 338 IU/l 15.0 IU/l 0.001

Prophylactic HBV therapy 1 (1%) 0 (0%) NA

csDMARDs conventional synthetic disease-modifying antirheumatic drugs,HBc hepatitis B core,HBs hepatitis B
surface, HBV hepatitis B virus, IgG immunoglobulin G, MTX methotrexate, NA not applicable, TNF tumor
necrosis factor
a Patients included in this group received three or more different types of biologic DMARDs (e.g., TNFα-
inhibitor, CD20 antibody, and IL6R antagonist)
b Number of complete datasets 77/84
c Number of complete datasets 66/84
dNumber of complete datasets 80/84
e Upper limit of quantification > 1000 IU/l
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As the most striking finding from our study, low anti-HBs
titers were a strong risk factor for HBV reactivation in our
cohort. Among patients with anti-HBs below 100 IU/l in our
study, the risk of virological reactivation was 27%. The pro-
tective role of anti-HBs in HBsAg-antigen-negative patients is
being debated [24], though Koo et al. report an anti-HBc only
status as a risk factor for HBV reactivation during poly-

chemotherapy containing rituximab in lymphoma patients
[25]. Very recent data from Asia in patients with hematologi-
cal malignancy confirms our finding: Of 1676 patients with
negative HBs antigen, 41 (2.4%) experienced HBV reactiva-
tion, and a multivariate analysis revealed that low anti-HBs
titers (p = 0.016) were an independent risk factor of HBsAg
seroconversion [26]. As proposed by our data, there seems to

Table 3 All patients with HBV reactivation (n = 8)

HBs antibody
baseline

Rheumatic disease HBV DNA
baseline

HBV DNA
peak value

Peak
ALT
level

Immunosuppression at the time of HBV reactivationa

Patient
1

29 IU/ml Rheumatoid arthritis Negative Positive
(< 6 IU/m-
l)

28 U/l Tofacitinib (62 months), leflunomide (21 months),
prednisone (5 mg/day) (174 months)

Patient
2

60 IU/ml Rheumatoid arthritis Negative 20 IU/ml 54 U/l Rituximab (17 months), leflunomide (39 months)

Patient
3

Negative Ankylosing
spondylitis

Negative 65 IU/ml 21 U/l Infliximab (149 months)

Patient
4

Negative Systemic lupus
erythematosus

Positive
(< 6 IU/-
ml)

30 IU/ml 11 U/l Methotrexate (17 months), prednisolon (up to 30 mg/day)
(17 months)

Patient
5

9 IU/ml Rheumatoid arthritis Negative Positive
(< 6 IU/m-
l)

28 U/l Tocilizumab (80 months), methotrexate (372 months),
prednisone (5 mg/day) (372)

Patient
6

7 IU/ml Rheumatoid arthritis Negative Positive
(< 6 IU/m-
l)

158 U/l Methotrexate (8 months)

Patient
7

21 IU/ml Behçet’s disease Negative Positive
(< 6 IU/m-
l)

20 U/l Infliximab (22 months)

Patient
8

65 IU/ml Granulo-matosis
with polyangiitis

Negative Positive
(< 6 IU/m-
l)

143 U/l Cyclophosphamide (8 months), leflunomide (4 months),
prednisone (up to 10 mg/day) (8 months)

All eight patients were HBs-antigen-negative and anti-HBc-positive. No patient was treated prophylactically with antivirals. All patients eventually
received entecavir after detection of HBV DNA leading to a remission of the HBV reactivation. No patient developed elevated bilirubin levels or liver
failure

HBc hepatitis B core, HBs hepatitis B surface, HBV hepatitis B virus
a Lag time until first detection of HBV DNA in brackets

Fig. 1 Anti-HBs titers of patients
with and without HBV
reactivation
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be a cut-off for anti-HBs titers. Out of 77 lymphoma patients
with history of HBV infection, ten patients developed HBV
reactivation during and following chemotherapy [27]. In this
study, univariate and multivariate logistic regression analyses
demonstrated that anti-HBc and anti-HBs titers at baseline
were significant predictors of HBV reactivat ion.
Furthermore, patients with low anti-HBs titers were signifi-
cantly more likely to experience HBV reactivation than those
with high anti-HBs titers (> 28 mIU/ml). As an important
conclusion from this and from our report, patients with an
anti-HBs titer below a certain cut-off need to be viewed as
high risk with regard to HBV reactivation under immunosup-
pression. Prophylactic antiviral therapy might be considered
in these anti-HBc-positive patients with low anti-HBs titers
under intensive immunosuppressive regimes. As another im-
portant issue to consider, several authors found decreasing
anti-HBs antibody titers in patients treated with TNFα-
inhibitors [28] or rituximab [24]. Since we did not longitudi-
nallymeasure anti-HBs titers in every patient, we are unable to
confirm this result. As another consequence from our findings,
a serious consideration might be to vaccinate patients with
incomplete seroconversion (anti-HBc positive and low or neg-
ative anti-HBs titer) in order to decrease the risk of HBV
reactivation. This would have to be done before treatment
with rituximab, which is known to severely decrease vaccina-
tion responses [29].

Our study is limited by the retrospective nature of the data
collection. Only 65% of cDMARD patients and 89% of
bDMARD patients were screened for HBV infection or vac-
cination, which further limits the results. Our retrospective
findings thus need to be confirmed in future prospective clin-
ical trials before being implemented in clinical guidelines and
treatment decisions.

Based on our own and recently published data from Asian
hematologic patients, prophylactic antiviral therapy may not
be particularly beneficial to anti-HBc-positive patients with
negative HBs antigen in a rheumatologic setting. Future clin-
ical decision making may not only be based on the intensity of
immunosuppression but also on the level of anti-HBs titers.
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