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ABSTRACT

Objective: To evaluate the epidemiological characteristics of hepatitis B virus (HBV) and hepatitis C
virus (HCV) in rheumatic patients treated with biological and targeted synthetic disease modifying
anti-rheumatic drugs (DMARDs).

Methods: This cross-sectional study was carried out between September 2021 and April 2022 at
the Rheumatology Outpatient Clinic of Erciyes University Faculty of Medicine, and it included
200 patients [113 with axial spondyloarthritis (axSpA), 18 with psoriatic arthritis (PsA) and 69 with
rheumatoid arthritis (RA)]. The demographic and clinical characteristics, treatment details and viral
hepatitis serology of the patients were recorded. Those not receiving biological and/or targeted
synthetic DMARD:s (b/tsDMARDs) were excluded.

Results: The median age of the patients was 47 (39-58) years, and the median disease duration was
10 (7-15) years. Of the patients, 117 (58.5%) were female and 83 (41.5%) were male. The median
duration of tfreatment with b/tsDMARDs was 6 (2-9) years. In the viral serological examinations,
1.5% of the patients were positive for HBsAg, 64.5% for anti-HBs, 23.5% for anti-HBc IgG, and 0.5%
for anti-HCV. The anti-HBc IgG positivity rate was significantly higher in RA (34.8%) than axSpA
patients (16.8%) and was similar to PsA patients (22.2%) (p = 0.023). Yet HBsAg, anti-HBs, and anti-
HCV serologies were similar across patient subgroups (p > 0.05). A total of 44 (22%) patients were
undergoing oral antiviral prophylaxis. Three (1.5%) patients who were anti-HBc positive and HBV
DNTA nfegoﬁve were followed without antiviral freatment. There was no viral reactivation in any
patient.

Conclusion: Approximately one in four patients in our cohort showed anti-Hbc positivity, and
almost all of them were using antiviral prophylaxis. Anti-HCV prevalence was much lower. Studies
addressing viral hepatitis in rheumatic patients and/or patient subgroups, both at the national and
local level, will enable rheumatologists to be more effective in managing HBYV and HCV.
Keywords: Axial spondyloarthritis, HBV, HCV, Psoriatic arthritis, Rheumatoid arthritis.

oz

Amag: Biyolojik ve hedefe ydnelik sentetik hastalk modifiye edici antiromatizmal ilaglar (DMARD)
ile tedavi edilen romatizmal hastalarda hepatit B virdsu (HBV) ve hepatit C vir0sd (HCV)'ndn
epidemiyolojik &zelliklerini degerlendirmek. .

Gereg ve Yontem: Bu kesitsel calisma EylUl 2021 ile Nisan 2022 tarihleri arasinda Erciyes Universitesi
Tip FakUltesi Romatoloji Poliklinigi'nde gerceklestirildi ve 200 hasta [113'0 aksiyal spondiloartrit
(akSpA), 18'i psoriyatik artrit (PsA) ve 69'u romatoid artrit (RA)]) dahil edildi. Hastalann demografik
ve klinik 6zellikleri, tedavi detaylar ve viral hepatit serolojileri kaydedildi. Biyolojik ve/veya hedefe
yonelik sentefik DMARD (b/tsDMARD) almayanlar ¢alismadan dislandi.

Bulgular: Hastalarin medyan yasi 47 (39-58) yil, medyan hastalik stresi ise 10 (7-15) yidi. 117'si
(%58.,5) kadin, 83'0 (%41,5) erkekti. B/tsDMARD ile medyan tedavi siresi 6 (2-9) yildi. Viral serolojik
incelemelerde hastalarn %1,5'inde HBsAg, %64,5'inde anti-HBs, %23,5'inde anti-HBc IgG ve
%0,5'inde anti-HCV pozitifigi tespit edildi. Anti-HBc IgG pozitifigi orani RA hastalarinda (%34,8)
axSpA hastalarina (%16,8) gére anlaml derecede yUksekti ve PsA hastalarina (%22,2) benzerdi
(p = 0,023). Ancak HBsAg, anti-HBs ve anti-HCV serolojileri hasta alt gruplan arasinda benzerdi (p
> 0,05). Toplam 44 (%22) hasta oral antiviral profilaksi tedavisi altindaydi. Anti-HBc pozitif ve HBV
DNA negatif olan 3 (%1,5) hasta antiviral tedavi uygulanmadan takip edildi. Hicbir hastada viral
reaktivasyon goérbimedi.

Sonug: Kohortumuzdaki yaklasik doért hastadan biri anti-Hbc pozitifiigi gdsterdi ve neredeyse tamami
antiviral profilaksi kullaniyordu. Anti-HCV prevalansi cok daha dUsuktt. Romatizmal hastalarda ve/
veya hasta alf gruplarnda viral hepatitleri ele alan hem ulusal hem de yerel dizeydeki calismalar,
romatologlarin HBV ve HCV'yi ydnetmede daha etkin olmalarnni saglayacaktir.

Anahtar kelimeler: Aksiyal spondiloartrit, HBV, HCV, psériyatik artrit, romatoid artrit.
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Introduction

Conventional  synthetic  disease-modifying  anfi-
rheumatic drugs (csDMARDs) have been used for
many yearsin the treatment of inlammatory rheumatic
diseases (1). Over the past two decades, millions of
rheumatic patients have been treated with anfi-tumor
necrosis factor inhibitors (anti-TNFs). These were the
first of the biologic DMARDs (bDMARD:s) targeting pro-
inflammatory cytokines [interleukin (IL)-1, IL-6, tumor
necrosis factor (TNF), IL-17, etc.] in the inflammatory
pathway and were intfroduced in the 2000s (2, 3).
More recently, other biological agents and targeted
synthetic DMARDs (1sDMARDs) that act by mechanisms
different from anti-TNFs have been developed (4).
Today, both bDMARDs and tsDMARDs are widely
used to treat various immune-mediated inflammatory
diseases, particularly the major rheumatological
diseases such as axial spondyloarthritis (axSpA),
psoriatic arthritis (PsA), and rheumatoid arthritis (RA),
which are commonly seen in clinical practice (5-8).

In terms of inflammatory diseases, infections are
important in ftwo ways. First, some infections can be the
cause of musculoskeletal symptoms and/or systemic
inflammatory conditions. Second, infections may
worsen or reactivate as a result of immunosuppression
in the freatment of inflammatory rheumatic diseases
(?). Viral hepatitis is one of the most important
infections to consider in terms of risk of reactivation
during immunosuppressive therapy. For this reason, it
is essential to evaluate the serologies of the hepatitis B
virus (HBV) and the hepatitis C virus (HCV) in patients
when planning the treatment with DMARDs and
to apply the principles of protection according to
test results (10, 11). HBV and HCV are estimated to
affect more than 300 milion people worldwide (12).
In Turkiye, at least one third of the adult population
encounters HBV; the overall prevalence of hepatitis B
surface anfigen (HBsAQ) positivity is 4%, and anti-HCV
positivity is 1% (13). The rate of HBV reactivation in the
rheumatic populatfion receiving immunosuppressive
therapy ranges from 0.3% to 9%, depending on the
underlying disease and treatment used (12).

Previously, various studies have examined HBV and
HCV, both in the general population and in various
rheumatic diseases (10, 12-16). However, the regional
differences in the results obtained have also been
highlighted (13). In this study, we aimed to evaluate the
seroprevalence and prophylaxis rate of viral hepatitis
(HBV and HCV) in the three most common rheumatic
diseases (oxSpA, PsA, and RA) encountered the
rheumatology outpatient clinic of a tertiary hospital in
Cenftral Anatolia.

Material and Methods

This cross-sectional study was performed between
September 2021 and April 2022 in Rheumatology
outpatient clinic of  Erciyes University Faculty of
Medicine. Local ethics committee approval was
obtained (Date: 22 September 2021, Approval
Number:2021/612). We followed the principles of the
Declaration of Helsinki and obtained written informed
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consent from all patients. Patients were included if
they were over the age of 18, were undergoing b/
tsDMARDs treatment, and met one of the following
classification schemes: Assessment of SpondyloArthritis
International Society (for axSpA) (17), ClASsification
Criteria for Psoriatic Arthritis (for PsA) (18), and the
American  College of Rheumatology/European
Alliance of Associations for Rheumatology (for RA) (19).
Demographic and clinical characteristics as well as
tfreatment-related data of the patients were recorded
(i.,e., name of last b/tsDMARDs used, total duratfion
of b/tsDMARDs used, concomitant csDMARDs, and
anfivirals for viral hepatitis prophylaxis, if available).
Disease activity was assessed, as previously described,
with BASDAI (20) in axSpA, DAPSA (21) in PsA, and
DAS28CRP (22) in RA. The exclusion criteria were the
following: age < 18 and rheumatic diseases except
axSpA, PsA, and RA.

The results of laboratory tests [Hemogram, biochemistry,
erythrocyte sedimentation rate (ESR), C-reactive
protein (CRP), viral hepatitis serology, efc.] requested
during the routine outpatient clinic applications of
the patients were noted. In our department, HbsAg,
anti-HBs, hepatitis B core antibody (Anfi-HBc) tests
for HBV serology and anti-HCV for HCV serology
were requested in accordance with the guideline
recommendations before starting bDMARDs and
tsDMARDs. If HbsAg and/or anfi-HBc positivity was
detected, HBV DNA test was ordered, and if anfi-
HCV positivity is detected, HCV RNA was asked, and
the relevant patient was consulted with hepatology
(11). Definitions of reactivation for HBV and HCV were
made according to the HBV DNA and HCV RNA levels
at follow-ups (11, 23).

Statistical analyses

The normality of the distribution of the data was
analyzes using the Shapiro-Wilk test. Descriptive
statistics for continuous data are expressed as mean +
standard deviation (SD) or median (interquartile range
[IQR]). while those for categorical data are expressed
as number (%). For numerical variables, more than
two group comparisons were made with the one-
way analysis of variance test (post hoc test: Tukey's
honestly significant difference) or with the Kruskal-
Wallis test (post hoc test: Dunn) according fo the
normality. Pearson’s chi-square test or Fisher's exact
test was used to compare the categorical variables.
Bonferroni's correction was applied to adjust for
multiple comparisons. The TURCOSA program (Turcosa
Analytics Ltd Co, Turkiye, www.turcosa.com.ir) was
used for graphics. IBM SPSS Stafistics for Windows,
Version 22.0 (IBM Corp., Armonk, NY, USA) was used
for all other stafistical analysis. All p < 0.05 results were
considered statistically significant.

Results

A total of 200 patients (113 axSpA, 18 PsA, and 69 RA)
who met the inclusion criteria were enrolled in the
study (Figure 1). The median age of the patients was
47 (39-58) years, the mean body mass index (BMI) was
29.6 £ 5,4 kg/m2, and the median disease duration
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was 10 (7-15) years. Among the patients, 117 (58.5%)
were female and 83 (41.5) were male.

Age, female sex, and disease duration were
significantly higherin RA patients thanin axSpA and PsA
patients (for all, p < 0.001). Smoking was significantly
higher in axSpA patients compared with PsA and RA
patients (p = 0.003). In the laboratory evaluation, ESR
was higher in RA than axSpA patients but did not differ
from PsA patients significantly(p = 0.002). We found
that human leukocyte antigen B27 (HLAB27) positivity
was higher in the axSpA group compared fo the PsA
group (p < 0.001). While the use of methotrexate
and corticosteroids was higher in RA patients than
in axSpA and PsA patients (p < 0.001 and p < 0.001,
respectively), the rate of those using sulphasalazine
was higher in RA patients than axSpA patients and
was similar to PsA patients (p = 0.023). We did noft find
any difference between the patient groups in ferms
of other demographic and clinical characteristics,
laboratory data, and treatment-related variables (p >
0.05) (Table 1).

Table 1. Demographic, clinical, laboratory, and treatment data of the
patients

axSpA PsA RA
(n=113) (n=18) (n=69) p
Age, years 45 (37.5-52)° g;'g)?“'g' 57 (47-63)>  <0.001
Female, n (%) 40 (42.5)° 10 (55.6)° 59 (85.5)° <0.001
BMI, kg/m? 29.1+£5.1 29.8+5.5 30.5+5.7 0.261
Disease durafion, 14 4 19)a 7(3133)*  13(9.520)°  <0.001
years
Smoking, n (%) 37 (32.7)° 2 ({1 9 (13)° 0.003
Comorbidities, n (%)
Hypertension 20 (17.7) 2 (11.1) 20 (9) 0.108
Diabetes mellitus 12 (10.6) 4(22.2) 8(11.¢4) 0.429
Thyroid disorders 3(2.7) 1(5.6) 4 (5.8) 0.545
Pulmonary disease 8 (7.1) 1(5.6) 12 (17.4) 0.078
Soreprovaseular 1 (o) 0(0) 1(1.4) 0.778
isease
Cardiac disease 4(3.5) 1(5.6) 5(7.2) 0.543
Renal disease 5(4.4) 0 (0) 1(1.4) 0.288
HiSieRy @ melie: @ g 0(0) 1(1.4) 0.343
nancy
BASDAI 2.7 (1.8-4.2)
DAPSA - 16.5 (6.3-23.3)
DAS28-CRP = 3.2(2.7-3.9)
ESR, mm/h 8 (5-21)° 10053229 45453050 0.002
CRP, mg/L 28(1.47.1)  27(1.2-61)  45(1.298)  0.693
RLAB27 posifivity, 57 50 4)e 1 (5.6)° <0.001
n (%)
RF positivity, n (%) 55 (79.7)
Anti-CCP positivity,
n (%) 52 (75.4)
Methotrexate, n (%) 3 (2.7)° 2(11.1)° 37 (53.6)° <0.001
Sulphasalazine, n (%) 4 (3.5)° 1(5.6)%p 10 (14.5) 0.023
Leflunomide, n (%) 1(5.6) 8(11.6) 0.678
Hydroxychloroquine,
n (%) 7 (10.1)
Corticosteroid, n (%) 1 (0.9)° 1(5.6)° 25 (36.2)° <0.001

Continuous variables are presented as mean * standard deviation or
median (interquartile range) according to normality tests.

A statistically significant difference between groups is indicated by
different lower-case letters in one row.

axSpA, axial spondyloarthritis; BASDAI, bath ankylosing spondylitis
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disease activity index; BMI, body mass index; CCP, cyclic citrullinated
peptide; CRP, C-reactive protein; DAPSA, disease activity index
for psoriatic arthritis; DAS, disease activity score; ESR, erythrocyte
sedimentation rate; HLA, human leukocyte antigen; PsA, psoriatic
arthritis; RA, rheumatoid arthritis; RF, rheumatoid factor.

Table 2. Evaluation of data on viral serology and antiviral treatments

axSpA PsA RA
(n=113) (n=18) (n=69) P
HBsAg positivity 1(0.9) 0 (0) 2(2.9) 0.449
Anti-HBs positivity 75 (66.4) 12 (66.7) 42 (60.9) 0.740
Anti-HBc IgM positivity 0 (0) 0 (0) 0 (0)
Anti-HBc IgG positivity 19 (16.8)° 4 (22.2)e® 24 (34.8)° 0.023
Anti-HCV positivity 0 (0) 0 (0) 1(1.4) 0.343
HBV DNA positivity
before DMARD(s) 0 (0) 0 (0) 1(1.4) 0.343
freatment
HCV RNA positivity 0(0) 0(0) 0(0)
Viral reactivation 0 (0) 0 (0) 0 (0)
i;opp;ﬁyt'g’“s Gl Wil 19(168)  3(167) 2(319) 0055
Entecavir 11(9.7) 1(5.6) 15 (21.7)
Tenofovir 8(7.1) 2(11.1) 7 (10.1)

Data are presented as n (%).

A statistically significant difference between groups is indicated by
different lower-case letters in one row.

Anti-HBc, hepatitis B core anfibody; Anfi-HBs, hepatitis B surface
antibody; Anti-HCV, antibody against hepatitis C virus; axSpA, axial
spondyloarthritis; HBsAg, hepatitis B surface antigen; HBV DNA,
hepatitis B virus DNA; PsA, psoriatic arthritis; RA, rheumatoid arthritis.

Detailed information about the b/tsDMARD freatments
used by patients is shown in Figure 2 and the most
used drug was etanercept (23%). On the other hand,
MTX (21%) was the most common csDMARD used
concomitantly with b/tsDMARDs in our patient cohort
(Table 1). In addition, the median durafion of b/
tSDMARDs treatment was 6 (2-9) years. The median
duratfion of b/tsDMARDs freatment use in AxSpA,
PsA, and RA patients was 6 (3-9), 4 (1-7.3), and é (1.3-
9) years respectively, and there was no statistically
significant difference between the groups (p = 0.125).

In HBV-related serological examinations, three (1.5%)
of the patients were positive for HBsAg, 129 (64.5%)
for anti-HBs, and 47 (23.5%) for anti-HBc IgG (Figure
3). Forty-four patients (22%) had HBsAg negative/anti-
HBc IgG positive serology. While the rate of anti-HBc
IgG positivity was significantly higher in RA patients
than axSpA patients, it was similar to PsA patients (p
= 0.023). Moreover, one (0.5%) patient was anfi-HCV
positive serology, but their HCV RNA was negative.
Yet HBsAg, anti-HBs, and anti-HCV were similar across
patient subgroups (p > 0.05). A total of 44 (22%)
patients were undergoing oral antiviral prophylaxis. A
total of three (1.5%) patients, including two RA patients
and one PsA patient, who were anti-HBc positive and
HBV DNA negative were followed without antfiviral
freatment. The antiviral freatment distribution was
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27 (61.4%) entecavir and 17 (38.6%) tenofovir. There
was no difference in the rate of antiviral treatment
between patients with AxSpA, PsA, and RA (p =
0.055). In addition, viral hepatitis reactivation was not
observed in any patient. Detailed laboratory analyzes
of HBV and HCV are shown in Table 2.

Figure 1. The flowchart diagram for the participants.

Figure 2. Distribution of bDMARDs and tsDMARDs used by patients.

Figure 3. Distribution of HBsAg, Anfi-HBs, and Anti-HBc IgG serologies
among all patients.

Discussion

Our study examining the serology of viral hepatitis in
three different majorrheumatological diseases showed
that HBsAg positivity was 1.5%, anti-HBs positivity 64.5%,
antfi-HBc  positivity  23.5%, and anti-HCV  positivity
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was 0.5% in patients (AXSpA, PsA, and RA) using b/
tsDMARDs. In addition, the rate of those receiving
viral hepatitis prophylaxis was 22%, and the rate of
prophylaxis use was 93.6% of patients who needed
to be assessed for prophylaxis according to their viral
serology. No patients developed viral reactivation for
a median of 6 years on b/tsDMARDs.

Biologic therapies treating AxSpA, PsA, and/or RA can
be broadly divided into anti-TNF biologics and non-TNF
biologics (4). The anti-TNF group includes the following:
a fusion protein formed by the fusion of the human
TNF receptor 2 with the Fc portion of human IgG1
(etanercept); three monoclonal antibodies (infliximab,
adalimumab, and golimumab), and a monoclonal
antibody fragment (certolizumab) (4, 24). Non-TNF
biologics include such drugs as T cell costimulatory
inhibitors (abatacept), IL-6 inhibitors (tocilizumab), IL-
17 inhibitors (secukinumab and ixekizumab), and B-cell
depleters (rituximab) (25). Janus kinase (JAK) inhibitors
(tofacitinib and baricitinib) are classified under the
heading of tsDMARDs and are recommended to be
used as an equivalent or alternative o bDMARD:s in
phase Il of RA and axSpA and at varying stages for
PsA, according to different disease domains (4, 6-8).

When HBV enters the body, it multiplies in hepatocytes,
and in the following periods, it can result in the
following forms: 1) HBsAg positivity with or without
anti-HBc positivity (chronic HBV infection); 2) HBsAg
negativity and anti-HBc positivity (past HBV infection);
3) HBsAg negativity and anti-HBc positivity together
with normal ALT and undetectable serum HBV-DNA
(resolved HBV infection); and 4) HBsAg negativity and
anti-HBc positivity with detectable but usually low
levels of serum HBV-DNA (occult HBV infection). The
HBsAg-negative/anti-HBc-positive form(s) is clinically
insignificant if there is no immunosuppression. However,
such factors as the type and dosage of drugs used in
patients undergoing immunosuppressive treatment,
the underlying disease, the viral load, and the use of
antiviral prophylaxis affect the rate of HBV reactivation,
which varies between 0.3% and 9% depending on
these conditions (12, 26). For example, Su et al. (27)
have reported that rituximab-based freatments and
anfi-HBs negativity constitute the most important
risk factors for HBV reactivation in patients using
chemotherapy and immunosuppressives (including
bDMARDs). Lin et al. (28) emphasized that HBV
reactivation rates in rheumatic patients undergoing
DMARD:s treatment were lower in resolved HBV than
in chronic HBV infection and in those using antiviral
therapy compared to those not using it. However, in a
multicenterretrospective studyin which 4060rheumatic
patients undergoing b/tsDMARDs treatment were
analyzed in our country, Capkin et al. (12) found no
relationship between reactivation rates and disease
subtypes. They also reported that all the reactivations
consisted of those who should be followed up in terms
of antiviral treatment according to viral hepatitis
serologies but who did not use antiviral. In another
study evaluating 3147 RA and 6071 SpA biological
users, one RA patfient undergoing rituximab therapy
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developed reactivation despite antiviral prophylaxis
(14). In the current study, there were no patients with
HBV reactivation, and also HCV reactivation, which
is clinical entity less frequently expected than HBV
reactivation (26). This result may be due to the fact
that the rates of antiviral use among patients requiring
follow-up for prophylaxis in viral serology were higher
in our study compared to the study of Capkin et al.
(12) (93.6% vs. 49%). In addition, there was no patientin
our cohort using rituximab, a bDMARD that is thought
to be more related to reactivation (29). Moreover, we
think that to prevent reactivation in these patients,
compliance with antiviral therapy is important, and
there is a need for objective tests to monitor antiviral
therapy.

In addition to the studies on viral hepatitis serology in
the general population, this topic has been discussed
in ferms of the different aspects of different rheumatic
diseases (10, 13, 16). Dagh et al. (10) found 4.5%
HBsAg positivity, 22.4% anti-HBs positivity, 1.5% anti-
HCV positivity, and 23.8% anti-HBc positivity in patients
with ankylosing spondylitis. Yilmaz et al. (30) reported
that the prevalence of HBsAg was 2.3%, and the
prevalence of anti-HCV was 1.1% in RA patients, and
these two viral serological tests were 3% and 1.1%,
respectively, in patients with ankylosing spondylifis. In
a multicenter study examining the epidemiological
features of HBV and HCV in biologic therapy users,
it was determined that HBsAg positivity was 2% and
2.6%, anti-HBs positivity was 34% and 32.3%, anti-HBc
positivity 12.5% and 20.3%, anti-HCV positivity 0.3% and
0.8%, and HBV DNA positivity was 12.5% and 3.5% in
SpA and RA patients, respectively (14). In our study,
1.5% of the patients were positive for HBsAg, 35.5% for
anti-HBs, 23.5% for anti-HBc, and 0.5% for anti-HCV.
Our results showed partial similarity with the results of
a large cohort study (12) conducted in Turkiye, which
includes freatments and patient subgroups similar to
our study in some aspects, such as the rate of HBsAg
positivity, the rate of anti-HCV positivity, and anti-
HBc positivity being higher in RA patients than axSPA
patients. Yet, the different viral hepatitis serology results
we obtained in patient subgroups may be attributed
to regional differences highlighted in previous studies
(13) and/or the smaller sample size of our study.

The strength of our study is that such studies from
different centers make an additional contribution
to the literature due to the regional variation in viral
hepatitis serology (13). However, this study had some
limitations. First, it does not include healthy controls
that would enable the viral hepatitis serology to be
comparable to the general population. Second, it has
a relatively small sample size. Lastly, our results cannot
be generalized to the whole population as the study
include data obtained from only one center.

Conclusion

Our results showed that approximately one in four
rheumatic patients using b/tsDMARDs had anti-Hbc
positivity, and almost all of them were using antiviral
prophylaxis. In addition, HBsAg positivity was 1.5%, anti-
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HBs positivity 64.5%, and anti-HCV positivity was 0.5%
in these patient cohorts. The fact that viral hepatitis
seropositivity ratesin rheumatic patients and/or patient
subgroups vary between studies suggests the need for
more comprehensive national and local evaluations.
Knowledge of actual HBV and HCV seroprevalence
in patients undergoing b/tsDMARDs treatment in
their local area would allow rheumatologists to
manage patients more effectively and to reduce viral
reactivation.
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