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Abstract 

Objectives. The recent itroduction of direct-acting antiviral agents (DAAs) which can eliminate Hepatitis C 

virus (HCV) had revoluzionized the treatment of HCV infections also in a complex clinical setting such as the 

patients with rheumatoid arthritis (RA). HCV elimination is also opportune due to the availability of more 

efficient immunosuppressive drugs, whose effect  on the course of HCV infection is largely unknown. 

Methods. Consensus process was endorsed by the Italian Society of Rheumatology (SIR) and the Italian Society 

of Infectious and Tropical Diseases (SIMIT) to review the available evidences and produce practical, hospital-

wide recommendations. The consensus panel consisted of 18 infectious diseases consultants, 20 rheumatologists 

and one clinical epidemiologist, who used the criteria of the Oxford Centre for Evidence-based Medicine to 

assess the quality of the evidences and the strength of their recommendations. 

Results. A core-set of statements about management of patients with RA and infection by HCV have been 

developed to help clinicians in their clinical practice. 

Conclusions. A screening for HCV should be performed in all RA patients and it is mandatory  before starting 

an immunsuppressive therapy. Finally, a DAA treatment should be considered in all HCV-infected patients. 

 

Significance and Innovations. 

 HCV antibodies should be investigated at the time of diagnosis of RA and, in any case, before starting 

immunosuppressive therapy with disease modifying antirheumatic drugs (DMARDs). 

 HCV eradication with DAA should be attempted as soon as possible, depending on patient conditions 

allowing a continuous oral treatment lasting 8-12 weeks 

 Conventional and biological DMARDs are allowed in patients with HCV infection, but they should be used 

cautiously in presence of advanced liver disease.  

 

 

Introduction 

Hepatitis C virus (HCV) infection is worldwide a major cause of liver cirrhosis and hepatocellular carcinoma. 

The 2015 estimated global prevalence of viraemic HCV infection was 1%, corresponding to about 71.1 million 

HCV infected subjects, with wide regional differences, showing lower prevalence in North-Western Europe and 

North America and higher prevalence in Central and Eastern Asia, Eastern Europe and North Africa [1,2]. In 
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Italy the viraemic HCV infection prevalence would be about 1.1% [1], even if this estimate is controversial and 

rapidly decreasing after the treatment with direct-acting antiviral agents (DAAs) of over 148,000 cases [3]. 

The estimated prevalence of rheumatoid arthritis (RA) in Italy is 0.41% [4] and, although some evidences 

suggested a positive association with chronic HCV infection [5-7], data are conflicting and the relationship still 

uncertain [8-10]. Chronic stimulation of B lymphocytes by HCV can lead to the production of polyclonal IgG, 

cryoglobulins and rheumatoid factor, generating HCV-induced inflammatory arthritisis, which features overlaps 

with those of RA that can complicate the achievement of a differential diagnosis [11]. It is also probable that, 

due to their age and the frequency of hospitalizations, among patients with RA there is a part of the HCV 

infections not yet diagnosed in the country. 

In a study of the Veterans Affairs Rheumatoid Arthritis Registry [12] RA patients with concomitant HCV have 

higher disease activity scores, they were more likely to be treated with prednisone and TNF-α inhibitors (TNFi) 

therapies and less likely to receive methotrexate (MTX) compared to HCV-negative patients. Moreover, either 

HCV infection and RA have been associated with an increased risk of lymphoproliferative disorders, particularly 

B-cells non-Hodgkin's lymphomas [13, 14]. Despite this, a screening for HCV of all patients with early arthritis 

is not universally accepted, even thought it is considered mandatory before starting any immunosuppressive or 

hepato-toxic treatment [15-17]. The recent introduction of new antiviral agents and interferon-free regimens has 

revolutionised the treatment of patients with HCV infection, leading to high rates of sustained virological 

response with a high safety profile, making it possible to eliminate the virus after a relatively short treatment 

even in patients suffering from chronic diseases that compromise the immune system [18]. 

On the basis of all of the above, there is a need for clear recommendations concerning diagnosis and treatment of 

hepatitis C infections in patients with RA, as well as indications concerning the post- antiviral treatment 

resumption of disease modifying antirheumatic drugs (DMARDs). For this reason, the Italian Society of 

Rheumatology (SIR) and the Italian Society of Infectious and Tropical Diseases (SIMIT) endorsed a national 

consensus process to review the available evidences and to produce practical, hospital-wide recommendations.  

 

Methods 

The recommendations for the management of RA patients with HCV infection included in this paper are the 

product of a consensus procedure performed by the Italian group for the Study and Management of the Infections 

in patients with Rheumatic diseases (ISMIR group), promoted by the Italian Society of Rheumatology (SIR) and 

the Italian Society of Infectious and Tropical Diseases (SIMIT). 
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The consensus panel that was set up for this purpose consisted of infectious disease consultants, rheumatologists 

and epidemiologists who used the criteria of the Oxford Centre for Evidence-based Medicine [19] to assess the 

quality of the evidence and the strength of their recommendations.  

We considered systematic reviews or observational studies, or case reports evaluating the risk of hepatitis 

infections or reacutization in patients exposed to biological DMARDs (bDMARDs).  

 

Search strategy  

In order to be included, the studies had to be systematic reviews or observational studies (i.e. cross-sectional, 

non-interventional case-control or cohort studies), or case reports evaluating the risk of  HCV infection or 

reacutization in patients exposed to bDMARDs. The MEDLINE and EMBASE databases were searched for 

articles published between 1998 and December 2015 using the key words: “rheumatoid arthritis” or “arthritis” or 

“arthritides” or “polyarthritis” and “anti- tumor necrosis factor (TNF) drugs” or “anti-TNF agents” or “anti-TNF 

therapy” or “TNF inhibitors” or “anti-TNF blockers” or “infliximab” or “etanercept” or “adalimumab” or 

“certolizumab” or “golimumab” or “tocilizumab” or “abatacept” or “rituximab” or “direct-Acting antiviral 

agents” and “hepatitis C infections” or “HCV infection”. There were no restrictions on publication status or 

language.  

 

Inclusion/exclusion criteria 

The participants of selected the studies had to be diagnosed as having RA on the basis of the 1987 or 2010  

criteria [20, 21]. Studies including subjects aged <18 years were discarded in order to prevent the inclusion of 

patients with juvenile-onset RA or psoriatic arthritis (PsA). The observed populations had to be representative of 

the general population of RA patients, and the prevalence of hepatitis infections in RA patients treated with 

biological or non biological DMARDs had to be reported. 

 

HCV, conventional DMARDS and steroids 

Conventional DMARDs (cDMARDs), such as MTX or leflunomide (LEF), are potentially hepatotoxic and, of 

consequence, they may be less frequently prescribed in patients affected by chronic hepatitis C [22]. Conversely, 

only small or retrospective studies suggest safety and tolerability of traditional and bDMARDs in these patients 

[23-25]. 
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Furthermore, the risk of MTX-related hepatotoxicity, in particular liver cirrhosis, appears to be lower in RA 

patients than in patients presenting PsA [26]. 

Despite the weakness of the evidences, the 2015 American College of Rheumatology (ACR) recommendations 

for RA treatment suggested the same treatments in RA patients with or without HCV infection, the former to be 

strictly monitored for aminotransferases (every 2-4 weeks for the first 3 months after MTX, LEF, and 

sulfasalazine (SSZ) initiation, and every 8-12 weeks thereafter) and to be considered for antiviral therapy [27]. 

In this regard, Burton et al. described the highest risk of hepatotoxicity events during the first 6 months after 

DMARDs initiation [25]. 

Few data are available regarding the risk of HCV reactivation in patients undergoing glucocorticoid therapy. The 

immunosuppressive effects of glucocorticoids is known and in literature there are some case of HCV reactivation 

described [Sciascia S 2017, ChenMH 2015, Mori N ]. Although enhanced HCV replication is relatively common 

in HCV-infected patients treated with chemotherapy or immunosuppressive therapy, it does not lead to serious 

sequelae [Lee HL 2017].  

 

HCV and biological drugs 

TNF-α inhibitors (TNFi). TNFi have been used to treat patients with chronic inflammatory arthropaties and 

HCV infection since 1999 [28]. Although the majority of studies show that TNFi are well tolerated in HCV-

infected patients with RA or other rheumatic diseases [29], the lack of long-term, controlled clinical trials makes 

it difficult to achieve a definitive statement on the safety of TNFi therapies for RA in the setting of chronic 

hepatitis C.  

Nevertheless, despite a safety warning raised in 2004 by the Food and Drug Administration (FDA) about the risk 

of severe hepatotoxicity of infliximab [30], none of the events reported occurred in patients with HCV hepatitis 

and an elevation of liver enzymes or raise of HCV viral load were reported in less than 10% of HCV infected 

patients affected by RA [29].  

More recently, Iannone et al randomized in a prospective clinical trial 29 HCV infected subjects with RA, 13 

receiving etanercept alone, 9 MTX alone and 7 a combination therapy with etanercept and MTX. During 1-year 

follow-up, 5 patients discontinued the treatment because of inefficacy or adverse events other than 

hepatotoxicity. Among the remaining subjects, no differences in hepatotoxicity were found among the 3 arms 

[31]. Ko-Ming Lin et al retrospectively evaluated, for a 12 month-period, 20 patients affected by RA and HCV 
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who underwent TNFi treatment (18 etanercept and 2 adalimumab), 16 of them in combination with MTX. The 

rate of hepatotoxicity was the same of a series of 81 RA patients without HCV infection [32]. 

There are limited data available about long-term safety of TNFi drugs in patients presenting chronic hepatitis C. 

The effect of this kind of immunosoppression on host immunity against HCV is poorly known and there’s the 

possibility of immune mediated liver damage induced by the inhibition of TNF-, even if the incidence of these 

reactions appears to be very low [33].   

Yi-Ming Chen et al retrospectively described 20 RA patients with chronic hepatitis C treated with TNFi drugs 

(12 received etanercept, 6 adalimumab and 2 golimumab) for a mean period of 23.4 ±13.7 months. No 

hepatotoxicity occurred in the studied population [34]. Conversely, Gandhi NP et al in a long-term retrospective 

study on 14 patients who received etanercept for RA and psoriatic arthritis reported an elevation of 

aminotransferases in 7 out of 14 patients over a median follow-up of 105 months. In two of them a concomitant 

increase of HCV-RNA was observed [35]. 

Finally, Temel T et al reported one episode of HCV reactivation in a case series of 7 patients with autoimmune 

diseases and chronic HCV infection, who received TNFi drugs for a minimum of 36 months [36]. 

TNF- may play a divergent role in chronic hepatitis C. Serum levels of TNF-α correlate with serum 

transaminase levels, histological activity and fibrosis, but not with serum HCV RNA levels. 

Moreover, HCV core protein seems to able to inhibit the TNF-α-mediated apoptotic signaling pathway, 

increasing the HCV replication. Therefore, a further suppression of TNF-α might result in a more efficient viral 

replication and more progressive chronic HCV infection [33]. 

Conversely, since other studies have showed that the baseline overexpression of TNF-α correlated with a 

reduced response rate to IFN- [37-39], Zein et al. [40] conducted a randomized, controlled trial, showing the 

efficacy of etanercept as adjuvant therapy to IFN- and postulating a role of etanercept in the restoration of 

TNF-induced CD4+ cell impairment.  

However, although the safety of TNFi in HCV infected patients seems to be acceptable, the long-term influence 

of the inhibition of the TNF  on HCV replication is not clearly defined. 

 

Rituximab (RTX). RTX has been widely used to treat B-cell lymphomas and HCV-related mixed 

cryoglobulinemia (MC) showing an acceptable safety profile [41], although an increase in HCV-RNA levels has 

been reported in small case series [34, 42]. Nevertheless, due to the lack of valuable studies, the ACR guidelines 
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advise against RTX use in patients with Child-Pugh class B and C liver disease [27]. Very few data are available 

on the use of anti-CD20 therapy for the treatment of RA in HCV-infected patients. 

In the above mentioned study of Yi-Ming Chen et al 6 patients underwent RTX treatment [34]. The mean 

duration of therapy was 25.8 ±16.7 months. At the end of the treatment no patients showed significant 

differences in terms of alanine aminotransferase (ALT) and HCV viral activity in comparison to baseline values 

but, between RTX subjects, HCV viral load increased at the end of follow-up, unlike that in patients treated with 

TNFi. RTX patients were older, treated for longer period of time, but less likely to receive MTX than TNFi 

patients. Old age and prolonged immunosuppression were considered predictor of an impair host immunity 

against HCV [34]. 

 

Tocilizumab and Abatacept. Tocilizumab (TCZ) is a recombinant humanized monoclonal antibody that acts as 

an interleukin-6 (IL-6) receptor antagonist. It is approved in Europe for the treatment of active RA in patients 

with inadequate response or intolerance to DMARDs [43]. 

The safety of TCZ in patients affected by chronic hepatitis C is poorly known and has been described in few case 

reports [44-49]. Although drug-induced immunosuppression might be harmful, a beneficial effect may be 

expected from the inhibition of IL-6 pathway, since high IL6 -serum levels in HCV infected patients cause more 

liver inflammation and increased hepatocarcinoma (HCC) risk [45, 50]. The experience with TCZ in the course 

of HCV infection is limited to anedoctal descriptions, however, apart from case of HCV reactivation [48], TCZ 

safety profile seems to be acceptable.  

Abatacept is the first biological immuno-therapy designed to block a process known as T-cell costimulation. Up 

to date very few data are available in HCV patients and abatacept resulted safe in two cases of RA patients with 

HCV infection [51]. 

 

Targeted synthetic DMARDs.  

Recently, a new class of DMARDs has been introduced for the treatment of RA [52, 53]. No data are available 

about a possible influence of these drugs in the HCV infection outcome. Anyway, in in-vitro culture models with 

human cells, tofacitinib counteracted the suppressive effects of IFNα on viral replication, explaining the possible 

increased viral infection rates observed during tofacitinib treatment [54].   

Summary data of safety and recommendations of c- and b-DMARDs are reported in table 1 [25, 27, 29, 40, 43, 

46-48, 51, 54-72]  
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Finally, a large retrospective study on the US Veterans cohort analyzed 748 patients affected by RA and 

concomitant HCV infection over a period of 12 months from DMARDs initiation. A total of 640 cDMARDs and 

457 bDMARDs treatments (namely, abatacept 22, RTX 28 and TNFi 407, mostly etanercept and adalimumab) 

were prescribed. Overall, a low rate of hepatotoxicity was observed and the elevation of ALT values occurred 

more frequently among biologic than non-biologic treatment episodes (4.8% vs 2.3%, p=0.03), although most of 

biologic regimens were in combinations with non-biologic DMARDs. Most of the episodes occurred in the first 

6 months of the treatment (all cases were identified by an increase in ALT≥100 IU/l), while no HCV reactivation 

were observed. All patients with hepatotoxicity recovered their previous status after discontinuation of drugs 

[25]. 

 

Direct-Acting Antiviral Agents in patients with RA and HCV infection 

Treatment of HCV with IFN-based regimens was often unfeasible in rheumatologic patients because of the risk 

of exacerbation of autoimmune and rheumatic diseases. The advent of the direct-acting antiviral agents (DAAs) 

represents a new era for the treatment of HCV-related rheumatic disorders. Currently, no data are available about 

the use of DAAs in HCV-infected RA patients, even if in mixed cryoglobulinemia vasculitis, they showed a very 

safe profile, particularly with ribavirin-free associations [73-76]. Due to the positive association between RA and 

HCV infection reported by some authors [5, 10], an attempt to eradicate HCV infection in RA patients would be 

desirable to reduce the risk of liver damage progression as well as other immunological complications related to 

HCV infection.  

Only few data on concomitant therapy with DMARDs and DAAs are available and, although a good safety 

profile emerged, the potential risk of pharmacological interactions should be considered before prescribing drug 

combinations with DAAs. Table 2 shows the potential interactions between currently recommended DAAs and 

DMARDs, as retrieved from University of Liverpool drug interaction website http://www.hep-

druginteractions.org/. 

 

Implementation plan 

The SIR and SIMIT scientific societies plan to perform a national survey on the prevalence of HCV viremic 

infection in RA patients in Italy and to investigate the outcome of DAA treatment in HCV-infected RA patients. 
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Discussion and conclusions 

Due to the mean age and the frequency of hospitalizations of patients with RA, it is probable that the prevalence 

of chronic HCV infection is higher in the patients suffering from this disease than in the general population. 

Therefore, according the opinion of the participants to this consensus, HCV should be screened in all the patients 

with RA and is mandatory before starting an immunsuppressive therapy. Considering the potential risk of HCV 

reactivation, the negative influence of HCV infection on clinical course of RA and viceversa (12-14), the 

consensus participants believe that it is appropriate to treat patients with RA in which HCV infection is known as 

soon as possible with DAA and to reconsider the possibility of treatment in all cases where the contingent 

conditions have suggested postponing it. 

According to the literature data, RA treatment should not be different in patients with and without HCV 

infection. The Voting Panel recommended that rheumatologists collaborate with infectious disease specialists or 

hepatologists in recommending individualized treatment based on other comorbidities, reason(s) for not 

receiving HCV treatment, and the need to minimize immunosuppression, and consider using DMARDs other 

than MTX or LEF, such as SSZ  or HCQ. 

 

Statements 

1. HCV antibodies should be investigated at the time of diagnosis of RA and, in any case, before starting 

immunosuppressive therapy with DMARDs (2B). HCV RNA should be tested in all HCV antibody-

positive patients, as well as in antibody-negative patients with cinical or laboratory evidence or a history of 

liver disease. (2B)  

2. According to the international guidelines for the treatment of HCV-related liver disease, the eradication of 

HCV should be considered in all infected RA patients. Whenever possible in patients with RA, HCV 

eradication should be attempted before treatment with DMARDs and biological drugs. Treatment with 

DAA is not incompatible with concomitant treatment with biological agents. (5E). 

3. Conventional DMARDs are allowed in patients with HCV infection, but they should be used cautiously,  

depending on the severity of liver damage (3C). (see table 1). Anti-TNFα drugs are generally safe and well 

tolerated in patients with concomitant HCV infection (2B). The safety profile of RTX is good in RA 

patients, but its use is contraindicated in the presence of Child-Pugh class B and C chronic HCV infection 

(3C). 
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4. Long-term, low-dose daily glucocorticoid administration (<10 mg prednisone equivalent) has a significant 

negative impact on the risk of serious infections, and can negatively affect the evolution of chronic HCV 

infection (5C). 

5. Data about long-term safety of biologic DMARDs are not conclusive. Therefore, a careful monitoring of 

the liver function and HCV-RNA should be recommended in all patients in which treatment with DAA is 

not possible or should be postponed (3C). 
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Table 1. Syntethic and biological DMARDs. Recommendations and reported adverse 
events in patients with chronic inflammatory arthropaties and hepatitis C virus infection 
 Recommendation  Adverse 

events 
 References 

Hydroxycloroquine Generally 
considered safe in 
patients with 
Child–Pugh 
classes A and B.  it 
should be 
avoided in Child–
Pugh class C 

 three cases of 
severe acute 
hepatitis in 
patients 
without 
underlying 
hepatic 
disease 

 Giner 
Galvañ V et 
al, 2007 
[55] 

Sulfosalazine  It should be 
avoided in Child–
Pugh class B and 
C 

 Acute liver 
injury is 
described in 4 
on 1000 
users with 
arthritis 

 "Ohtani T et 
al, 2003 
[56]          

Soejima M et al, 
2008 [57] 

     

Jobanputra P et al, 
2008 [58]" 

     

Cyclosporine A Shown  to  have 
antiviral activity 
against HCV. It 
should be 
considered for 
treatment in HCV-
RA patients 

   "Inoue K et 
al, 2003 
[59] 

Galeazzi M et al, 
2006 [60]" 

     

Methotrexate Not 
recommended in 
presence of 
hepatopathy (all 
Child-Pugh class) 

 The 
frequency of 
liver damage 
varies widely 
according to 
differences in 
sampling, 
definitions of 
damage, dose 
regimens, and 
presence of 
other risk 
factors 

 "Chandran 
V et al, 
2008 [61] 

Visser K et al, 2009 
[62] 

     

Beyeler C et al, 
1997 [63] 

     

Salliot C et al, 2009      
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[64] 
Sokolove J et al, 
2010 [65] 

     

Taylor WJ et al, 
2008 [66]" 

     

Leflunomide Not 
recommended in 
presence of 
hepatopathy (all 
Child-Pugh class) 

 Transaminase 
elevation 
occurs in 5% 
of patients. 
Acute hepatic 
events 
generally 
occur within 
the first 6 
months of 
treatment  

 Alcorn N et 
al, 2009 
[67] 

Anti-TNF alpha 
drugs 

Safety profile of 
anti-TNF-a agents 
in the setting of 
HCV infection 
appears to be 
acceptable. 
Etanercept is 
recommended by 
ACR in HCV 
patients 
(evidence C) 

 Only 2 cases 
of confirmed 
or probable 
HCV liver 
disease 
worsening 
among 153 
patients 
treated with 
anti-TNF-a 
agents 

 "Zein NN et 
al, 2005 
[40] 

Jazwinski AB et al, 
2011 [68] 

     

Roux CH et al, 
2006 [69] 

     

Brunasso AMG, 
2011 [29]" 

     

Rituximab Rituximab seems 
to be safe in 
patients with 
HCV-related 
cryoglobulinemia. 
No available data 
for RA. Not 
recommended for 
Child-Pugh class 
B-C 

 possible raise 
of viremia 
without liver 
damage 

 "Chen YM et 
al, 2015 
[34] 

Fleischmann RM et 
al, 2009 [70] 

     

Varisco V et al, 
2016 [71]" 

     

Abatacept Only 2+22 
reported cases. 

 Safe in 2 case 
reports 

 "Mahajan 
TD et al, 
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Second-line 
therapy awaiting 
more data 

2010 [51] 

Padovan M et al, 
2016 [72], 

     

Burton MJ et al, 
2017 [25]" 

     

Tocilizumab Only 4 reported 
cases. Second-line 
therapy awaiting 
more data 

 HCV 
reactivation 
in one case 

 "Mori S et 
al, 2012 
[48] 

Dragonas C et al, 
2012 [47] 

     

Oldfield V et al, 
2009 [43] 

     

Iebba F et al, 2012 
[46]" 

     

Targeted synthetic 
DMARDs 

No reported 
cases. No 
recommendations 

 Only in-vitro 
data 

 Boor PPC et 
al, 2017 
[54] 
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Table 2. Drug-drug interactions between HCV DAAs and DMARDs 
        
 SOF SOF/LDV SOF/VEL OBV/PTV

/r/+ DSV 
GRZ/E
BR 

SOF/VEL
/VOX 

GLE/PI
B 

Mechanis
m of 
drug-
drug 
interactio
n 

Inhibitio
n and 
substrat
e of 
BCRP 

Inhibitio
n and 
substrat
e of 
BCRP 

Inhibitio
n and 
substrat
e of 
BCRP 

Inhibitor 
and 
substrate 
of 
UGT1A1, 
OATP1B1
/3, BCRP, 
CYP3A4, 
CYP2C8, 
P-gp 

substra
tes of 
CYP3A
4, P-gp; 
inhibit
or of 
BCRP, 
P-gp 
OATP1
B1 

Inhibition 
and 
substrate 
of BCRP 

Inhibiti
on and 
substra
te of 
BCRP 

        
Methotre
xate 

No data                                  
No 
interacti
on 
expected 

No data                                      
No 
interacti
on 
expected 

"> 
Methotre
xate      

    

Potential 
interactio
n,      

       

close 
monitori
ng" 

No data                                         
No 
interacti
on 
expected 

"> 
Methotre
xate          

     

Potential 
interactio
n,      

       

close 
monitori
ng" 

"Do not 
coadmini
ster         

      

> 
Methotre
xate" 

"> 
Methotre
xate          

      

Potential 
interactio
n,      

       

close 
monitori
ng" 

       

Leflunom
ide 

No data                                  
No 
interacti
on 
expected 

No data                                      
No 
interacti
on 
expected 

No data No data No 
data 

No data No 
data 

Sulfasalaz No data                                  No data                                     ">     
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ine No 
interacti
on 
expected 

No 
interacti
on 
expected 

sulfasala
zine,             

Potential 
interactio
n,       

       

close 
monitori
ng" 

"> 
sulfasala
zine,                

      

Potential 
interactio
n,          

       

close 
monitori
ng" 

No data                                     
No 
interacti
on 
expected 

"Do not 
coadmini
ster          

     

> 
sulfasalaz
ine" 

"> 
sulfasala
zine,                

      

Potential 
interactio
n,          

       

close 
monitori
ng" 

       

        
Etanerce
pt 

No data                                  
No 
interacti
on 
expected 

No data                                     
No 
interacti
on 
expected 

No data                                  
No 
interacti
on 
expected 

No data                                        
No 
interactio
n 
expected 

No 
data                                     
No 
interac
tion 
expecte
d 

No data                                  
No 
interactio
n 
expected 

No 
data                                  
No 
interac
tion 
expecte
d 

Rituxima
b 

No data                                  
No 
interacti
on 
expected 

No data                                     
No 
interacti
on 
expected 

No data                                  
No 
interacti
on 
expected 

No data                                        
No 
interactio
n 
expected 

No 
data                                     
No 
interac
tion 
expecte
d 

No data                                  
No 
interactio
n 
expected 

No 
data                                  
No 
interac
tion 
expecte
d 

Tocilizum
ab 

No data No data No data No data No 
data 

No data No 
data 

Abatacep
t 

No data No data No data No data No 
data 

No data No 
data 

Tofacitini
b 

No data No data No data No data No 
data 

No data No 
data 

Baricitini No data No data No data No data No No data No 
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b data data 
 
"DAA, direct-acting antiviral; DMARDs, disease modifying antirheumatic drugs; DSV, 
dasabuvir; EBR, elbasvir; GLE, glecaprevir; GZR, grazoprevir; HCV, hepatitis C virus; LDV, 
ledipasvir; OBV, ombitasvir; PIB, pibrentasvir; PTV, paritaprevir; r, ritonavir; SOF, 
sofosbuvir; VEL, velpatasvir; VOX: voxilaprevir, BCRP; breast cancer resistance protein. 
The symbol (green, amber, red) used to rank the clinical significance of the drug 
interaction is based on www.hepdruginteractions.org (University of Liverpool)." 
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