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ORIGINAL ARTICLE

Epidemiological characteristics of hepatitis B and C in patients with
inflammatory arthritis: Implications from treasure database
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ABSTRACT

Objectives: This study aimed to evaluate the hepatitis B (HBV) and C (HCV) frequency and clinical characteristics among patients with rheumatoid
arthritis (RA) or spondyloarthritis (SpA) who receive biological treatments.

Patients and methods: The observational study was conducted with patients from the TReasure database, a web-based prospective
observational registry collecting data from 17 centers across Turkiye, between December 2017 and June 2021. From this database,
3,147 RA patients (2,502 males, 645 females; median age 56 years; range, 44 to 64 years) and 6,071 SpA patients (2,709 males, 3,362 females;
median age 43 years; range, 36 to 52 years) were analyzed in terms of viral hepatitis, patient characteristics, and treatments used.

Results: The screening rate for HBV was 97% in RA and 94.2% in SpA patients. Hepatitis B surface antigen (HBsAg) positivity rates were 2.6% and 2%,
hepatitis B surface antibody positivity rates were 32.3% and 34%, hepatitis B core antibody positivity rates were 20.3% and 12.5%, HBV DNA
(deoxyribonucleic acid) positivity rates were 3.5% and 12.5%, and antibody against HCV positivity rates were 0.8% and 0.3% in RA and SpA patients,
respectively. The HBsAg-positive patients were older and had more comorbidities, including hypertension, diabetes, and coronary artery disease. In
addition, rheumatoid factor (RF) positivity was more common in HBsAg-positive cases. The most frequently prescribed biologic disease-modifying
antirheumatic drugs were adalimumab (28.5%), etanercept (27%), tofacitinib (23.4%), and tocilizumab (21.5%) in the RA group and adalimumab
(48.1%), etanercept (31.4%), infliximab (22.6%), and certolizumab (21.1%) in the SpA group. Hepatitis B reactivation was observed in one RA patient
during treatment, who received rituximab and prophylaxis with tenofovir.

Conclusion: The epidemiological characteristics of patients with rheumatic diseases and viral hepatitis are essential for effective patient
management. This study provided the most recent epidemiological characteristics from the prospective TReasure database, one of the

comprehensive registries in rheumatology practice.

Keywords: HBV, HCV, rheumatic diseases, rheumatoid arthritis, spondyloarthritis, TReasure, viral hepatitis, viral reactivation.

Viral hepatitis is a major public health problem
causing significant mortality and morbidity
worldwide. Accordingly, one-third of individuals
in the world had been infected with hepatitis B
virus (HBV) or hepatitis C virus (HCV), and these
viruses are responsible for approximately 90%
of the 1.4 million deaths due to viral hepatitis.!
Recent epidemiological data on HBV and HCV
in Turkiye revealed that the seroprevalence
rates of hepatitis B surface antigen (HBsAg)
and antibody against HCV (anti-HCV) were
4% and 1%, respectively, and seropositivity
rates for hepatitis B surface antibody (anti-HBs)
and hepatitis B core antibody (anti-HBc) were
31.9% and 30.6%, respectively.? Additionally,
one of the biggest concerns about viral hepatitis
is the asymptomatic infections that remain
undiagnosed.

Viral hepatitis, either diagnosed or undiagnosed,
is a severe risk to patients with rheumatic diseases,
particularly taking biological drugs like anti-tumor
necrosis factor alpha (TNF-a) or disease-modifying
antirheumatic drugs. Furthermore, it is well
established that immunosuppressive treatment
is closely associated with viral reactivation in
rheumatic diseases, and professional organizations
like the European Association for the Study of the
Liver and the American Association for the Study
of Liver Diseases strongly recommend screening
these patients for viral hepatitis before the
initiation of immunosuppressive treatments.34 A
previous multicenter nationwide study conducted
in Tiirkiye reported that the HBsAg positivity was

determined in 2.3% of patients with rheumatoid
arthritis (RA) and 3% of patients with ankylosing
spondylitis (AS), and the anti-HCV positivity
was detected in 1.1% of patients in each group.®
Given these rates, viral hepatitis is still considered
a potential threat to patients with rheumatic
diseases, specifically for treatment-related viral
reactivation. Nevertheless, data on this topic is
not satisfactory in Tiirkiye. Therefore, this study
aimed to evaluate the serologic Hepatitis B and C
frequency and clinical characteristics among our
patients with inflammatory rheumatic diseases
and receive biological treatments based on this
background.

PATIENTS AND METHODS

Study population

This observatinal study was conducted as
a secondary analysis of the TReasure registry
database. TReasure database is a web-based
prospective observational registry collecting data
from 17 centers in various geographical regions
of Tirkive and includes patients with RA and
spondyloarthritis (SpA). Details of the TReasure
database were previously published.®

The data collection was started on December
2017 and ended on June 2021. At the time of the
analysis, the registry database included 3,147 RA
patients (2,502 males, 645 females; median age
56 years; range, 44 to 64 years) and 6,071 SpA
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patients (2,709 males, 3,362 females; median
age 43 years; range, 36 to 52 years). The 1987
American Colleague of Rheumatology (ACR)
and 2010 European Alliance of Associations
for Rheumatology (EULAR)/ACR classification
criteria® for the diagnosis of SpA, modified New
York criteria,” the 2009 EULAR classification
criteria for axial SpA® and peripheral SpA,!
Assessment of SpondyloArthritis International
Society classification criteria for nonradiological
axial SpA,”? and CASPAR (Classification of
Psoriatic Arthritis) criteria!® were utilized in the
TReasure registry. Additionally, peripheral joint
involvement or axial involvement for the diagnosis
of enteropathic arthritis and Crohn's disease or
ulcerative colitis was included in the TReasure
registry.

Demographic and clinical features of
inflammatory arthritis

In this study, demographic and clinical data
of RA and SpA patients were evaluated and
compared between the diagnostic subgroups
according to the seropositivity of HBV and HCV.
Demographic data included sex, current age, age
at diagnosis, body mass index (BMI), and presence
of comorbidities, including hypertension, diabetes
mellitus, obesity, hyperlipidemia, coronary
arterial disease (CAD), chronic obstructive
pulmonary disease (COPD), and asthma.
Clinical data included the disease and symptom
durations, RF (Immage 800; Beckman-Coulter,
Brea, CA, USA), anti-cyclic citrullinated peptide,
and human leukocyte antigen-B27 positivity,
serum erythrocyte sedimentation rate (ESR), and
C-reactive protein (CRP) levels, Visual Analog
Scale assessments of pain, Health Assessment
Questionnaire scores, number of swollen and
tender joints, composite disease activity measures
with Disease Activity Score 28 (DAS28)-ESR
and DAS28-CRP, Simplified Disease Activity
Index, Clinical Disease Activity Index, Bath
Ankylosing Spondylitis Activity Index (BASDAI),
Bath Ankylosing Spondylitis Functional Index
(BASFI), Ankylosing Spondylitis Disease
Activity Score (ASDAS)-ESR, ASDAS-CRP, and
the last prescribed biologic disease-modifying
antirheumatic drug (bDMARD) at the last visit.

Hepatitis B virus and hepatitis C virus

Considering the recommendations of the
Turkish Rheumatology Association guideline for
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viral hepatitis screening before biologic agent use
in patients with rheumatic diseases, the serological
tests were performed before bDMARD treatment.!
HBsAg, anti-HBc, and anti-HBs tests were
evaluated for HBV. HBV DNA (deoxyribonucleic
acid) was studied in HBsAg positive patients.
Anti-HCV antibody has been studied for HCV.
If HBsAg or anti-HBc was positive, the patient
was referred to the gastroenterology or infectious
diseases department to start antiviral prophylaxis.
Entecavir or tenofovir was started for HBV
prophylaxis. The clinical and serological HBV
reactivation in the follow-up of the patients was
evaluated by looking at the HBV DNA viral loads.

Statistical analyses

Data were analyzed using IBM SPSS
version 21.0 software (IBM Inc., Armonk, NY,
USA). Descriptive statistics were presented
using frequency and percentage for categorical
variables and median and interquartile range
for continuous variables. Categorical and
continuous variables were compared between
independent groups using the chi-square test,
where Fisher exact test was used if the expected
value was <5 and Pearson’s chi-square test was
used if the expected value was >5, and the
Mann-Whitney U test, respectively. A type-1
error level of 5% was considered the statistical
significance threshold (p<0.05).

RESULTS

Study population

More than half of the patients with SpA
were diagnosed with AS (57.4%), followed by
PsA (12.3%), peripheral SpA (9.8%), axial
nonradiographic SpA (8.2%), and enteropathic
SpA (2.8%), and 9.6% of the cases were
nonclassified. The demographic and clinical
characteristics of patients with RA and SpA are
presented in Table 1. Accordingly, there was a
female predominance in the RA group (p<0.001).
Patients with RA were older (p<0.001), had
more prolonged disease (p<0.001) and symptom
(p<0.001) durations, had more comorbidities
(p<0.001), pain scores (p<0.001), number of
swollen (p<0.001) and tender (p<0.001) joints,
and higher ESR (p<0.001) and CRP (p<0.001)
levels.
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Table 1. Basal demographic and clinical characteristics of patients with RA and SpA
RA (n=3,147) SpA (n=6,071)
n % Median IQR n % Median IQR

Age (year) 56 44-64 43 36-52
Sex

Female 2,502 79.5 2,709 44.6
Age at diagnosis (year) 43 32-52 33 26-42
Disease duration (month) 134 79-207 102 55-159
Symptom duration (month) 152 98-247 152 91-232
BMI (kg/m?) 27.51 24.03-31.64 26.78 23.71-30.11
Comorbidities

Hypertension 960 31.2 920 15.6

Diabetes mellitus 383 12.5 453 7.7

Obesity 1,045 34.6 1,502 26

Hyperlipidemia 504 17.6 682 12.8

CAD 169 58 123 2.6

COPD 60 2.1 36 0.6

Asthma 229 7.9 234 4.1

Malignity 55 1.8 52 0.9
RF positivity 1,892 66.9 = =
Anti-CCP positivity 1,397 59.2 - -
HLA-B27 - - 1889 51.7
ESR (mm/h) 33 18-53 22 10-39
CRP (mg/L) 14 5.57-34 11 3.995-24.7
VAS global 70 50-80 70 50-80
VAS pain 75 60-85 70 50-80
VAS fatigue 70 50-80 70 50-80
HAQ 0.8 0.5-1.25 0.6 0.35-0.85
Number of swollen joints 4 1-6 0 0-0
Number of tender joints 6 3-10 0 0-2
DAS28-ESR 4.88 3.67-5.86 - =
DAS28-CRP 4.34 3.14-54 - -
CDAI 23.5 16-31 - -
SDAI 40 26.83-63 - -
BASDAI - - 6 4.4-7
BASFI - 4.3 2.7-6
ASDAS-ESR - 3.16 2.51-3.82
ASDAS-CRP - - 3.5635 2.855-4.19
RA: Rheumatoid arthritis; SpA: Spondyloarthritis; IQR: Interquartile range; BMI: Body mass index; CAD: Coronary arterial disease; COPD: Chronic
obstructive pulmonary disease; RF: Rheumatoid factor; Anti-CCP: Anti-cyclic citrullinated peptide; HLA-B27: Human leukocyte antigen-B27; ESR: Erythrocyte
sedimentation rate; CRP: C-reactive protein; VAS: Visual Analog Scale; HAQ: Health Assessment Questionnaire; DAS: Disease Activity Score; CDAI: Clinical
Disease Activity Index; BASDAI: Bath Ankylosing Spondylitis Activity Index; BASFI: Bath Ankylosing Spondylitis Functional Index; ASDAS: Ankylosing
Spondylitis Disease Activity Scores.

Prevalence of HBV and HCV serology

Table 2 summarizes the serological analyses
in the study group. Accordingly, 97% (n=2,809)
of the patients in the RA group and 94.2%
(n=5130) in the SpA group had HBV testing.
HBsAg positivity rates were 2.6% (n=71) and
2% (p=99), anti-HBs positivity rates were 32.3%

(n=876) and 34% (n=1,663, p=0.147), anti-HBc
positivity rates were 20.3% (n=480) and 12.5%
(n=524, p<0.001), HBV DNA positivity rates
were 3.5% (n=16) and 12.5% (n=35, p<0.001),
and anti-HCV positivity rates were 0.8% (n=22)
and 0.3% (n=16, p=0.005) in the RA and SpA
groups, respectively.
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Table 2. Serological analyses in the study groups
RA group SpA group

n n % n n %
Hepatitis testing 2,896 2,809 97.0 5,444 5,130 94.2
HBsAg positivity 2,750 71 2.6 5,017 99 2
Anti-HBs positivity 2,708 876 32.3 4,893 1,663 34
Anti-HBc positivity 2,362 480 20.3 4,194 524 12.5
HBV DNA positivity 454 16 3.5 637 35 5.5
Anti-HCV positivity 2,602 22 0.8 4,627 16 0.3
RA: Rheumatoid arthritis; SpA: Spondyloarthritis; HBsAg; Hepatitis B surface antigen; Anti-HBs; Hepatitis B surface
antibody; Anti-HBc: Hepatitis B core antibody; HBV DNA; Anti-HCV, antibody against hepatitis C virus.

The comparison of clinical features with
regard to HBV and HCV serologies

The comparisons of patient characteristics
between RA patients with and without HBsAg
positivity revealed that HBsAg-positive patients
were older (median 61 vs. 56 years, p=0.001) and
had a more advanced age at diagnosis (median
49 vs. 43 years, p<0.001, Table 3). RF positivity
was more frequent in HBsAg-positive cases
(80% vs. 66.9%, p=0.026) regarding rheumatism
biomarkers. When the demographic and clinical
characteristics were compared between anti-HBc
positivity subgroups, the proportion of females
was higher in the anti-HBc-negative group, but the
comorbidities including hypertension (p<0.001),
hyperlipidemia (p=0.022), CAD (p=0.003),
COPD (p=0.003), and asthma (p=0.033) were
more frequent in the anti-HBc-positive patients.
There was no difference in disease activity index
according to HBsAg and anti-HBc positivity.

Table 4 presents the comparisons of
demographic and clinical data between
seropositive and seronegative subgroups

among SpA patients. Accordingly, the ages
at diagnosis (p=0.043) and the symptom
durations (p=0.003) were significantly higher
in the HBsAg-positive group. The comparisons
according to the anti-HBc positivity revealed
that the proportion of females (p=0.039), age
(p<0.001), age at diagnosis (p<0.001), disease
(p<0.001) and symptom (p<0.001) durations,
BMI (p<0.001), the presence of hypertension
(p<0.001), diabetes mellitus (p<0.001), obesity
(p=0.003), hyperlipidemia (p<0.001), CAD

(p<0.001), COPD (p<0.001), asthma (p=0.002),
and malignities (p<0.001), and the BASDAI
scores (p=0.012) were all significantly higher in
the anti-HBc-positive group.

The most frequently prescribed bDMARDs
were adalimumab (28.5%), etanercept (27%),
tofacitinib (23.4%), and tocilizumab (21.5%) in
the RA group, whereas adalimumab (48.1%),
etanercept (31.4%), infliximab (22.6%), and
certolizumab (21.1%) were the most frequently
used in the SpA group (Figure 1). Comparison of
the last prescribed medication in patients with RA
showed that tocilizumab (p=0.01) and leflunomide
was more recommended to HBsAg-negative
patients, steroids were more prescribed to
anti-HBs-positive patients, and etanercept
(p=0.003) and certolizumab (p=0.001) were more
prescribed to anti-HBc-negative cases (Table 3).
Comparisons among SpA patients revealed that
rituximab (p=0.001) and sulfasalazine (p=0.011)
were more prevalent in the anti-HBs-positive
group, and adalimumab (p=0.016), secukinumab
(p=0.039), and leflunomide (p=0.007) were
more commonly prescribed to anti-HBc-positive
cases (Table 4).

Hepatitis B virus reactivation during
biological DMARDs

Hepatitis B virus reactivation was observed
in one patient with RA during treatment. The
patient (71-year-old male) was HBsAg negative
and anti-HBs positive before treatment. Tenofovir
prophylaxis was started for the patient for whom
rituximab treatment was planned. In the seventh
year of treatment, HBV activation developed.
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‘ Treasure registry database 15 centers ‘

Y

‘ All patients in registry (n=9,218) ‘

RA (n=3,147) [ >| SpA (n=6,071)

Figure 1. Study flow chart.
RA: Heumatoid arthritis; SpA: Spondyloarthritis.

DISCUSSION

Hepatitis B virus infections are commonly
seen in patients with rheumatic diseases and
are an important risk factor, mainly if the
patient receives biological drugs.'* However,
epidemiological data on HBV infections,
particularly the reactivation during biological
treatment, is not satisfactory despite its
importance. This study evaluated the general
characteristics of RA and SpA patients
receiving biological medications, identified the
essential differences in demographic and clinical
characteristics between serologically positive
and negative patients, and retrospectively
analyzed an extensive series of registry records
for the viral infection reactivation in rheumatic
disorders. Based on our findings, the HBV
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testing rates were satisfactory in both disease
groups, but the 97% testing rate in the RA
group was significantly higher than the 94.2%
in the SpA group. Data for hepatitis screening
in rheumatic disseases are scare, it was reported
to be approximately 69% in a study.'® Thus, the
results of our study were considered adequate for
determining the epidemiological characteristics.

The HBV seroprevalence was reported about
3% globally, but the rate of chronic HBV
infections was slightly higher in Tiirkiye, which
was reported by a previous multicenter study as
4% for HBsAg positivity and 30.6% for anti-HBc
positivity.?2 On the contrary, the HCV prevalence
is lower than the world data, with about 3% in
the world but 0.3-1.7% in Tiirkiye.!® The data
on the HBV and HCV infections in rheumatic
diseases are also limited. Ayar et al.'’ reported
in their study on RA patients that the prevalence
of naturally immune patients, anti-HBc IgG
positivity only, and chronic HBV infection
was 25.7%, 4.4%, and 3.5%, respectively.
In another study, Dagli and Aksoy'® reported
that the prevalence of anti-HBs was 22.4%,
anti-HCV was 1.5%, and isolated anti-HBc
IgG was 23.8% in patients with AS. In a more
extensive multicenter study including 1,517 RA
and 886 AS patients in our country by Yilmaz
et al.,> the HBsAg prevalence was reported as
2.3% in RA and 3% in AS patients, and the
anti-HCV prevalence was 1.1% in both groups.
In our study, the HBsAg positivity was similar to
those reported by previous studies, particularly
with the nationally representative multicenter
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Figure 2. Prescription proportions of mediations in the rheumatoid arthritis (RA) and spondyloarthritis (SpA)

groups.
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large-scale studies. Still, the anti-HCV positivity
rates were slightly lower. This difference may
be associated with our study population, which
was confined to only those receiving biological
treatment.

The comparisons of demographic and
clinical characteristics of patients between
serologically positive and negative groups
revealed that the patients with HBsAg and
anti-HBc positivity were older than the negative
patients. This difference was also stated in
Yilmaz et al’s® study, in which HBsAg and
anti-HCV-positive patients were older than the
negative patients. Furthermore, although not
conducted in rheumatic diseases, studies by
Kose et al.’® and Guclu et al.?° also reported
that seropositive patients were older in our
country. Other than age, the comorbidities
tended to be more frequent in serologically
positive patients. Several population-based
studies revealed increased rates for nonhepatic
comorbid conditions among patients with
chronic HBV infections, such as diabetes, CAD,
atherosclerotic diseases, and kidney disorders,
and our results were in conjunction with this
evidence.?!

In our study, the treatment choice in RA
and SpA and the proportions of bDMARDs in
each disease were significantly different, except
for anakinra and canakinumab prescribed to
patients at similar rates. Biological drugs,
such as TNF inhibitors, B-cell/T-cell/IL-6
blockers, or JAK (Janus kinase) inhibitors used
in rheumatic diseases, are safe and effective
medications.?? However, the treatment choice
is based on various factors, including guideline
recommendations, patient characteristics,
previous medications, and availability and access
to treatment. The drug choice differences in our
study between RA and SpA should be cautiously
interpreted as the results were only limited to
the last prescribed treatment and did not
include any data about the previous therapies.
A switch between two bDMARD:s is frequently
seen, particularly once an ineffectiveness,
adverse event, and patient or physician choice
occurs.??223 A study by Kalyoncu et al.,?* also
conducted on the TReasure database, evaluated
the switches in the bDMARDs in RA and SpA
patients and revealed that the main reasons
for switching were ineffectiveness and adverse
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or side effects, as anticipated. Although the
changes in treatment choice were not assessed
in this study, the most frequently prescribed
drugs were generally similar to the TReasure
database's previous assessments.

Retrospective screening of the database
found only one patient with HBV reactivation
in the study population. The most feared
and known risk drug for HBV reactivation is
rituximab. Interestingly, there was no difference
in rituximab use preferences in RA patients
according to HBsAg or anti-HBc positivity.
The fact that only one patient had reactivation
in the results of our study suggests that
there is no obstacle in choosing rheumatology
physicians in patients who received appropriate
prophylaxis.

Viral reactivation is a severe concern in
rheumatic diseases, primarily when the biological
drugs are used for treatment. These drugs can
effectively suppress the disease activity but may
also cause severe adverse events like latent
tuberculosis, demyelinating diseases, or HBV
or HCV reactivation.?>2¢ HBV reactivation
is classically defined as the progression of
HBV DNA positivity in negative patients or
an increase of HBV DNA levels by more than
1 logl0 compared to baseline.?’ In addition, the
progression of active necroinflammatory liver
disease characterized by five times higher levels
of ALT (alanine transaminase) and HBeAg
reversion is also classified as HBV reactivation.
The HCV reactivation is called a two to three
times increase in ALT levels and more than
1 log10 increase in HCV RNA (ribonucleic acid)
levels.!® Given the severity of the viral reactivation
under immunosuppressive treatments, screening
and serological assessment of all patients that
will receive bDMARDs are recommended.
Karadag et al.!® published the guideline for
viral hepatitis screening before biologic agent
initiation in patients with rheumatic diseases
and underlined the essential key points for our
population. Accordingly, four risk groups were
defined, and routine oral antiviral prophylaxis
against HBV was recommended in higher-risk
groups. Vaccination is also recommended in
patients with negative markers. Unfortunately,
prophylaxis against HCV reactivation is not
available.
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In conclusion determining the epidemiological
characteristics for patients with rheumatic
diseases and viral hepatitis is essential to identify
the roadmaps for more effective interventions
or to imply the clinical characteristics to be
considered during patient management. This
study provided the most recent epidemiological
characteristics from the prospective TReasure
database, one of the comprehensive registries
in rheumatology practice. According to the
results of our study, it can be suggested that
there is a low risk in the choice of treatment
by the rheumatologist in patients who receive
appropriate prophylaxis.
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