Comparisons of hepatitis C viral replication in
patients with rheumatoid arthritis receiving
tocilizumab, abatacept and tofacitinib therapy
Despite recent advances in direct antiviral agents for hepatitis
C virus (HCV), this infectious disease remains prevalent worldwide and presents a major therapeutic challenge in patients
with rheumatoid arthritis (RA).1 Our previous report demonstrated that use of antitumour necrosis factor (TNF)-α agents
in patients with RA with HCV infection appears to be safe.2
However, B-cell-targeted therapy with rituximab may lead to
HCV viraemia by causing a decline in exosomal microRNAs.3
Therefore, HCV viral replication may respond differently to
biologic disease-modifying antirheumatic drugs (bDMARDs)
and targeted synthetic DMARDs (tsDMARDs) owing to the
different mechanism of action in patients with RA.
Viral loads in HCV-infected patients with RA were reported
to be unaffected during short-term therapy with tocilizumab,
a monoclonal antibody targeting interleukin (IL)-6 receptor.4 5
Abatacept, a fusion protein binding cytotoxic T-lymphocyte–
associated antigen 4 (CTLA-4) that blocks the CD80/CD86
costimulatory pathways, has also been shown to be safe
in patients with RA with HCV.6 It remains unclear whether
tofacitinib, a Janus kinase (JAK) inhibitor,7 affects HCV viral
activity in patients with RA. To study the impact of non-TNF-α
bDMARDs and JAK inhibitors on HCV viral replication,
we conducted a prospective study of patients with RA with
concomitant HCV infection treated with tocilizumab, abatacept or tofacitinib.
In total, 32 patients who fulfilled the American College of
Rheumatology (ACR)/European League Against Rheumatism

Table 1 Demographic data and concomitant medication of patients
with rheumatoid arthritis and hepatitis C receiving tocilizumab,
abatacept and tofacitinib therapy

Age

Tocilizumab
(n=8)

Abatacept
(n=15)

Tofacitinib
(n=9)

70.0 (65.0–71.8)

65.0 (54.0–72.0) 64.0 (59.5–70.0) 0.480

Gender
 Female
 Male
Disease duration,
years

P value
0.881

7 (87.5%)
1 (12.5%)
12.0 (7.5–13.0)

14 (93.3%)
1 (6.7%)
12.0 (5.0–13.0)

8 (88.9%)
1 (11.1%)
12.0 (9.5–22.5)

0.229

RF-positive

8 (100.0%)

13 (86.7%)

8 (88.9%)

0.567

ACPA-positive

8 (100.0%)

12 (80.0%)

7 (77.8%)

0.369

Biologics-naive

6 (75.0%)

14 (93.3%)

2 (22.2%)

0.001**†

DAS28

5.9 (5.3–6.5)

5.6 (4.6–6.7)

0.088

ESR (mm/hour)

51.5 (40.3–69.8)

6.4 (6.0–6.9)

41.0 (31.0–65.0) 34.0 (23.0–84.0) 0.460

CRP (mg/dL)

2.8 (1.1–4.9)

0.5 (0.3–1.4)

1.2 (0.1–2.2)

0.145

Daily glucocorticoids
dose (mg)

5.0 (3.1–9.4)

7.5 (5.0–10.0)

5.0 (1.3–10.0)

0.385

Methotrexate

1 (12.5%)

8 (53.3%)

2 (22.2%)

0.097

Salazopyrin

1 (12.5%)

5 (33.3%)

2 (22.2%)

0.533

Hydroxychloroquine

5 (62.5%)

10 (66.7%)

4 (44.4%)

0.550

Leflunomide

4 (50.0%)

4 (26.7%)

2 (22.2%)

0.407

Ciclosporin

1 (12.5%)

3 (20.0%)

1 (11.1%)

0.812

Data are expressed as median (IQR).
Comparisons by χ2 test and Kruskal-Wallis test. **p<0.01
†Post-hoc analysis, abatacept vs tofacitinib, p=0.002.
ACPA, anticitrullinated protein antibody; CRP, C reactive protein; DAS28, 28-Joint Disease
Activity Score; ESR, erythrocyte sedimentation rate; RF, rheumatoid factor.

criteria8 for RA and HCV infection were enrolled (table 1).
Twenty-three patients received non-TNF-α bDMARDs (tocilizumab, n=8; abatacept, n=15), while nine participants
received tofacitinib therapy. Serum alanine aminotransferase
(ALT) and HCV viral load were measured before and 1 year
after treatment with bDMARDs and tsDMARDs. The majority
of abatacept-treated patients with RA were biologics-naïve
(93.3%) compared with their counterparts (tocilizumab, 75%;
tofacitinib, 22.2%; p=0.001 by χ2 test). None of the participants received direct antiviral therapy for HCV. There were
no significant differences in serum ALT between baseline
and 1 year after treatment with bDMARDs and tsDMARDs
(figure 1; see online supplementary table S1). HCV viral
loads before and after treatments are shown in figure 1. We
found that HCV replications were significantly decreased in
abatacept-treated patients with RA (p=0.015 by Wilcoxon
signed-rank test). One patient exhibited an increase in ALT
of Common Terminology Criteria for Adverse Events grade 1
severity after tocilizumab therapy. However viral loads before
and 1 year after tocilizumab and tofacitinib treatment were
comparable. Anti-IL-6 receptor and JAK inhibitors treatment
did not appear to affect HCV viral activity.
This study is the first to demonstrate that T-cell costimulatory blocker therapy with abatacept might suppress HCV
viral activity. Moreover, IL-6 blocker and JAK inhibitor did
not interfere with HCV replication in patients with RA. These
findings support the 2015 ACR guideline which states that
the use of bDMARDs in patients with RA with HCV should
not differ from those without HCV.9 In addition, our results
indicate that tofacitinib might not increase HCV viral replication, which could have important implications for treatment
decision-making. Further study is necessary to clarify whether
tsDMARDs with differential JAK family specificity are safe in
patients with RA with HCV.
It is well known that the levels of transaminases in patients
with HCV are not consistently correlated with viral replication. Our study demonstrated that the changes of ALT and
HCV viral loads were similar before and after treatment
with tocilizumab or tofacitinib (figure 1). Interestingly, we
revealed significantly decreased HCV viral loads after abatacept treatment, consistent with a previous report that showed
HCV RNA might become undetectable after costimulatory
blockade.6 Patients with RA may show different states of T-cell
exhaustion, which could be restored after abatacept treatment, further enhancing T-cell functionality and suppressing
viral replication.10 Given that the number of abatacept-treated
patients is limited, prospective long-term study is needed to
recruit a larger number of patients with RA with concomitant
HCV infection.
In conclusion, tocilizumab, abatacept and tofacitinib appear
to be safe for treatment of patients with RA with HCV infection. Collaboration between rheumatologists and hepatologists is suggested in order to consider the suitability of direct
antiviral therapy and to monitor viral loads in HCV-infected
patients with RA.
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Figure 1 Comparisons of (A) serum alanine aminotransferase (ALT)
and (B) hepatitis C virus (HCV) viral load before and after tocilizumab,
abatacept and tofacitinib treatment. Data are mean±1 SEM. HCV viral
loads were expressed as log10 of the detected values. *P=0.015 by
Wilcoxon signed-rank test.
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