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Safety of Anti-Tumor Necrosis Factor-α Therapy in
Patients with Rheumatoid Arthritis and Chronic
Hepatitis C Virus Infection
CLODOVEO FERRI, GIANFRANCO FERRACCIOLI, DANIELA FERRARI, MAURO GALEAZZI,
GIOVANNI LAPADULA, CARLOMAURIZIO MONTECUCCO, GIOVANNI TRIOLO, GABRIELE VALENTINI,
and GUIDO VALESINI, for the GISEA Group

ABSTRACT. Objective. The prevalence of concurrent rheumatoid arthritis (RA) and hepatitis C virus (HCV)
infection is probably underestimated because of the increasing spread of this virus worldwide, espe-
cially in developing countries. In these patients, anti-tumor necrosis factor-α (anti-TNF-α) therapy
may aggravate hepatitis and increase viremia. We evaluated the safety of these treatments, which
remain controversial.
Methods. Thirty-one HCV-positive patients (23 women, 8 men, mean age 59 ± 13 yrs, mean disease
duration 13 ± 11.5 SD yrs) with active RA [Disease Activity Score 28 (DAS28) > 3.2] unresponsive
to conventional therapies were treated with TNF-α blockers (infliximab 11, etanercept 17, adali-
mumab 3) at standard dosages. Safety and efficacy were evaluated at the third month of treatment
and at the patient’s last observation.
Results. A significant clinical-serological improvement was recorded at the 3-month reevaluation.
Mean values of patients’ assessment of general health on visual analog scale (range 0–100)
decreased from 69 ± 29 (SD) to 35 ± 27 (p < 0.0001), Ritchie index from 21.6 ± 13.9 to 10.1 ± 3.7
(p < 0.0001), erythrocyte sedimentation rate from 36 ± 25 to 28 ± 22 mm/h (p = 0.04), and DAS28
from 5.2 ± 1.6 to 2.78 ± 1.3 (p < 0.0001); a DAS28 < 2.6 was recorded in 15/31 (48%) patients. At
the last observation 19 patients (61%) continued TNF-α blockers, and the observed benefits persist-
ed after 22 ± 11 months of followup. Mean values of transaminases (ALT) and HCV viral load
showed no significant variations; TNF-α blockers were discontinued in only one patient because of
persistently elevated ALT not correlated to the variations of HCV viremia; this latter increased sig-
nificantly (≥ 2 log10) in 4 cases.
Conclusion. Previous observations had suggested the safety of TNF-α blockers for treatment of RA
in patients with concurrent HCV infection. Given the clinical-therapeutic implications, our results
support the safety of TNF-α blockers in patients with HCV, provided there is close monitoring of
clinical and virological data (mainly ALT and HCV viremia). (First Release Aug 1 2008;
J Rheumatol 2008;35:1944–9)
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Treatments with anti-tumor necrosis factor-α (anti-TNF-α)
therapy are increasingly employed in patients with rheuma-
toid arthritis (RA) refractory to other conventional thera-
pies1. Since TNF is a major proinflammatory cytokine that

plays an important role in the immune mediated inflamma-
tory response to infectious agents, the anti-TNF-α treat-
ments may increase susceptibility to a range of
pathogens2,3. As well, they could adversely affect the out-
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come of common viral infections such as hepatitis C virus
(HCV) and the related chronic hepatitis. HCV infection rep-
resents one of the most frequent conditions in the general
population worldwide, especially in areas such as Southern
Europe, were its prevalence may rise to over 3%4.
Considering the prevalence of RA (around 0.5%), the esti-
mated prevalence of both disorders occurring simultaneous-
ly in an Italian population should be around 0.015%.
It can be hypothesized that inhibition of TNF by anti-

TNF-α treatment in patients with RA with concomitant
chronic HCV infection may have a number of adverse
effects, from abnormally increased viral replication to an
altered inflammatory process, which may significantly
change the clinical course of both diseases.
A few related clinical studies, often limited to small num-

bers of patients, are available5-11; we report the results of a
multicenter cohort study on the clinical effects and safety of
anti-TNF-α treatments in patients with concurrent RA and
HCV infection.

MATERIALS AND METHODS
Thirty-one patients with RA and HCV infection (23 women, 8 men, mean
age 59.4 ± 13.3 yrs) treated with TNF-α blockers were included in the
study (Table 1). Clinical records of these consecutive patients were collect-
ed from databases at 7 university based rheumatology units; in all cases a
clinical-virological reevaluation was done at the time of our study. The dis-
ease was classified according to the American College of Rheumatology
(ACR) criteria for RA12. Symmetrical, erosive polyarthritis was present in
the majority of cases (27/31), while only 4 patients showed rheumatoid
oligoarthritis (≤ 5 joints with synovitis); moreover, rheumatoid factor (RF)
and/or antibodies to cyclic citrullinated peptides (anti-CCP) were observed
in 87% of cases (27/31). In particular, high titers of anti-CCP were found
in 3 of 4 patients with oligoarthritis (4-5 involved joints; Table 1).

Diagnosis of chronic HCV infection was done on the basis of serum
anti-HCV antibodies (commercial ELISA kits) and quantitative evaluation
of HCV viremia by polymerase chain reaction (PCR) technique. In all cases
the presence/absence of liver involvement was evaluated on the basis of
persistent (≥ 6 mo), abnormally high serum levels of alanine aminotrans-
ferase (ALT, normal values 2–40 U/l), ultrasound examination, and/or his-
tological alterations on liver biopsy. Patients with clinical and/or histologi-
cal evidence of cirrhosis were excluded from anti-TNF-α treatment.

Clinical and laboratory investigations excluded other relevant comor-
bidities, mainly cardiovascular, renal, thyroid, and/or pulmonary disorders.
The presence of tuberculosis was ruled out by careful clinical and chest
radiographic evaluation and tuberculin testing. The presence of various
extraarticular manifestations potentially associated to RA and/or HCV
infection was systematically investigated, namely, sicca syndrome,
Raynaud’s phenomenon, peripheral neuropathy, glomerulonephritis, inter-
stitial lung involvement, and cryoglobulinemic vasculitis classified accord-
ing to current criteria13. Moreover, circulating cryoglobulins and organ- and
non-organ-specific autoantibodies, namely antithyroid, antinuclear, antiex-
tractable nuclear antigen, anticardiolipin, anti-smooth muscle, and antimi-
tochondrial autoantibodies were investigated by standard techniques as
reported13.

The criterion to receive TNF-α blockers was presence of active RA
with a Disease Activity Score (DAS28) > 3.2 despite treatment with previ-
ous conventional therapy14; all patients were not eligible for methotrexate
or leflunomide.

In all cases, the main clinical and laboratory measures were evaluated
at baseline, after the first 3 months of anti-TNF-α treatment, and at the last
visit (April-June 2007) or at the time of discontinuation of treatment.

Clinical evaluation included pain, swollen and tender joint counts, patient’s
assessment of general health using a visual analog scale (VAS, range
0–100), Ritchie index, and DAS28. Laboratory measures comprised ery-
throcyte sedimentation rate (ESR), C-reactive protein (CRP), and all the
safety hematologic and biochemical measures (particularly albumin, pro-
thrombin time, and liver enzymes, i.e. aspartate aminotransferase, alanine
aminotransferase, alkaline phosphatase). The observed variations of HCV
viral load, measured by PCR technique (commercial methods) at different
laboratories, were considered significant when at least ± 2 log10 of base-
line value; ALT variations > 50% from baseline values were also consid-
ered significant. Finally, in all cases the presence of continuing or occult
hepatitis B virus infection was excluded before anti-TNF-α therapy.
Statistical analysis. Continuous variables were expressed as the mean ± 1
standard deviation (SD). Group differences were tested for significance by
2-tailed Student’s t-test, ANOVA test, chi-square test withYates’ correction,
and Fisher’s exact probability test, where appropriate. A value of p < 0.05
was considered statistically significant.

RESULTS
The main clinical and laboratory findings of 31 HCV-posi-
tive patients with RA treated with TNF-α blockers are sum-
marized in Table 1. At the beginning of therapy, the mean
duration of RA was 13 ± 11.5 SD years. HCV infection pre-
ceded the onset of RA in only 8 subjects; it had been diag-
nosed medially 6.3 ± 5 SD years before anti-TNF-α treat-
ments. Liver involvement, often characterized by mild ele-
vation of ALT with ultrasound and/or histological alter-
ations, was documented in 17/31 (55%) patients. Liver biop-
sy was performed in only 3 patients with persistent ALT ele-
vation and ultrasound alterations (Patients 3, 13, 20); all
cases showed chronic active hepatitis without cirrhosis.
TNF-α antagonists were administered at the standard
dosages for 7–44 months (mean 20 ± 11 SD); etanercept
was used more frequently (17 patients), compared to inflix-
imab (11 patients) and adalimumab (3 patients). All patients
continued to take their previous treatments, generally low
doses of steroids (≤ 8 mg of 6-methylprednisolone) and/or
nonsteroidal antiinflammatory drugs; only one patient
(Patient 19), diagnosed for HCV infection 1 year after start-
ing etanercept, underwent combined therapy with TNF-α
blockers and methotrexate. In no case was antiviral treat-
ment with interferon and/or ribavirin administered before
and during anti-TNF-α therapy.
Cumulative data analysis showed a significant clinical

and serological improvement of RA symptoms at the third
month of treatment (Figure 1); in particular, VAS for
patient’s assessment of general health decreased significant-
ly from 69 ± 29 SD to 35 ± 27 SD (p < 0.0001), Ritchie
index decreased from 21.6 ± 13.9 SD to 10.1 ± 3.7 SD (p <
0.0001), DAS28 from 5.2 ± 1.6 SD to 2.78 ± 1.3 SD (p <
0.0001), and ESR from 36 ± 25 mm/h to 28 ± 22 (p = 0.04).
At the same time, a value of DAS28 < 2.6 was recorded in
15/31 patients. In the majority of cases (25/31, 81%), the
clinical-serological improvement persisted during the fol-
lowing period of TNF-α blocker treatment and was con-
firmed at the last recorded visit (Figure 1). Of interest, no
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significant variations of liver enzymes, in particular ALT
(mean values from 41.7 ± 26 SD U/l to 42 ± 27 SD, and 36
± 29 SD at the end of the followup; Figure 2), and other liver
function tests (albumin, prothrombin time, and alkaline
phosphatase) were observed. Similarly, HCV viral load
remained stable or was reduced in the majority of subjects
(Figure 2); only in 3 patients was a significant increase of
viremia (≥ 2 log10) observed, without clinical worsening of
the liver involvement (Table 1, Patients 5, 8, and 14). The
observed variations of HCV viremia and ALT values were
not correlated with the presence/absence of associated low

doses of steroids. Before the treatment, one or more
immunological alterations were observed in 8 patients, and
in 3 others during the treatment (Table 1); only one patient
developed mild symptoms of mixed cryoglobulinemia syn-
drome, namely orthostatic purpura, responsive to low doses
of steroids. No significant variations of serum RF titer were
observed after anti-TNF-α treatment. During the first
months of treatment patients showed good compliance; at
the last recorded visit 19 patients (61%) were still taking
TNF-α blockers for a mean treatment period of 22 ± 11 SD
months, while 12 (39%) dropped out after 7–40 months of

Table 1. Effects of anti-TNF-α treatments in patients with RA and HCV infection.

HCV RNA,
Pt Age, RA RA RF/ HCV Liver*** Anti-TNF-α DAS28 ALT, U/l Log10 Values Before/after

Sex Duration, Criteria, Anti-CCP Infection, Drug Mo 1 2 3 1 2 3 1 2 3 anti-TNF-α
yrs* n** yrs

1 61 F 21 5 +/– 12 + IFX 30 6.5 2.52 3.8 96 50 53 ND ND ND –/ANA+
2 63 F 35 5 +/+ 6 + IFX 8# 8.42 1.68 4.29 24 17 21 5.8 5.9 5.7 –/–
3 56 M 1 4 +/+ 11 + IFX 12# 7.63 1.2 2.52 54 72 61 6.5 5.0 5.1 –/–
4 73 F 15 6 –/– 1 + IFX 16# 6.54 1.13 2.55 44 43 30 5.5 5.8 5.6 –/–
5 81 F 10 5 +/– 15 + IFX 7# 5.4 1.23 1.44 41 53 60 5.7 5.0 7.7 –/–
6 69 F 3 5 –/– 1 + IFX 9# 4.6 3.6 2.87 29 83 53 5.5 5.6 4.9 –/–
7 41 M 5 5 +/nd 12 + IFX 13# 8.2 1.34 3.3 94 56 9 5.6 4.5 4.6 –/–
8 64 M 2 4 +/+ 3 + IFX 12 7.6 2.13 1.64 45 46 27 4.3 7.0 7.1 –/–
9 65 F 25 5 +/– 12 – IFX 13 3.5 1.92 2.96 20 21 40 4.7 4.8 4.9 ANA+/ANA+
10 68 M 5 5 +/+ 1 – IFX 8# 4.76 4.69 3.86 31 42 46 6.5 6.6 6.7 –/–
11 66 F 18 5 +/– 5 – IFX 40# 5.58 3.51 3.77 18 18 18 ND ND ND ss; ANA+; ACLA

+/ss; ANA+;
ACLA+

12 63F 29 6 –/– 9 – ETA 27 4.2 3.6 2 20 14 12 ND ND ND –/–
13 60 F 1 4 +/+ 13 + ETA 18 3.9 3.25 2.4 112 100 100 7.1 7.0 7.2 –/–
14 69 F 24 6 +/nd 13 – ETA 11 4.98 2.92 2.86 11 10 11 4.2 6.6 6.8 –/–
15 74 F 3 4 +/+ 1 – ETA 13 6.91 2.77 3.38 38 16 15 6.8 5.0 5.2 –/cryoglobulinemia,

purpura
16 71 F 14† 4 +/+ 13 + ETA 33 4.2 4.2 3.5 33 34 22 7.7 6.4 6.5 –/ANA+
17 70 F 25 6 +/nd 7 – ETA 36# 5.78 3.19 4.84 18 18 18 7.4 7.1 6.0 ANA+/ANA+;

ENA+
18 66 F 30 6 +/+ 1 – ETA 32# 7.08 4.97 4 30 23 17 5.5 5.1 6.0 Sjögren’s/Sjögren’s
19 70 F 35 6 +/+ 1†† – ETA 29 6.79 4.67 3.75 32 32 32 ND 5.6 5.8 ANA+/ANA+
20 37 F 15 5 +/+ 1 + ETA 10# 5.1 3.3 3.1 110 48 145 6.2 4.5 4.6 ANA+; ENA+/

ANA+; ENA+
21 27 F 11 5 +/– 6 + ETA 23 3.8 3.15 2.45 47 36 32 7.3 6.2 6.2 –/–
22 39 M 12 5 +/– 1 – ETA 8 3.47 2.24 1.89 37 25 20 7.1 7.0 7.3 –/–
23 62 F 10† 4 +/+ 6 – ETA 29 3.6 1.89 1.96 18 14 18 5.8 4.5 4.6 –/–
24 52 F 1 5 –/– 3 – ETA 44 3.5 0.13 2.09 23 23 22 6.3 6.2 6.5 –/–
25 61 F 1 4 +/– 4 + ETA 9 4.1 2.88 2.09 50 49 45 6.5 6.8 6.8 –/–
26 70 F 2 5 –/+ 1 + ETA 12# 4.9 4.22 3.8 41 67 35 6.6 6.3 6.8 ANA+/ANA+
27 58 M 2 5 +/nd 3 + ETA 36 3.8 2.54 3.8 48 101 70 6.0 6.3 6.4 –/–
28 50 F 1† 4 +/– 1 – ETA 12 6.5 5.5 3.8 28 28 24 5.5 5.8 4.5 ANA+/ANA+
29 57 M 3† 4 +/+ 3 + ADA 18 3.4 2.5 2.5 29 108 31 5.4 5.5 5.6 –/–
30 31 F 25 5 +/nd 10 – ADA 17 3.4 2.1 1.7 21 17 15 6.2 4.2 4.5 –/–
31 51 M 30 6 +/nd 14 + ADA 36 3.7 1.24 1.78 51 39 25 6.8 6.6 6.9 –/–

*RA duration before anti-TNF-α therapy; **number of classification criteria12; ***liver involvement before anti-TNF-α on the basis of abnormal ALT, ultra-
sound examination, or liver biopsy (Patients 3, 13, 20); †patients with oligoarthritis; ††HVC was detected after 1 year of anti-TNF-α therapy; #anti-TNF-α
therapy was discontinued (see text). 1: evaluated at the beginning of anti-TNF-α therapy; 2: after 3 months of treatment; 3: at last evaluation (last visit or
dropout). RF: rheumatoid factor; anti-CCP: antibodies to cyclic citrullinated peptides; HCV: duration of hepatitis C virus infection before anti-TNF-α thera-
py; ALT: alanine aminotransferase, normal values 2-40 U/l; DAS28: Disease Activity Score; HCV RNA: viral load expressed as log10 of detected values;
IFX: infliximab; ETA: etanercept; ss: sicca syndrome; ADA: adalimumab; ND: not detectable; nd: not done.
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treatment (mean 17 ± 12 SD) due to low compliance (2
patients; Patients 4, 5), loss of efficacy (6 patients; Patients
2, 3, 6, 7, 11, 18), persistently abnormal ALT (4 times upper
limit of normal, without significant variations of viral load:
1 patient; Patient 20), colon carcinoma (1 patient; Patient
10), severe dermatitis (1 patient; Patient 17), interstitial lung
involvement (1 patient; Patient 26). In no case was TNF-α
blocker treatment complicated by opportunistic infections.
On the whole, there were not significant differences

among different anti-TNF-α treatments in terms of safety
and efficacy.

DISCUSSION
Our study demonstrates the safety and usefulness of anti-
TNF-α antagonists in the treatment of patients with RA and
concurrent HCV infection, particularly with regard to HCV
viremia and liver toxicity, as well as their efficacy in patients
inadequately responsive to traditional treatments. Generally,
previous therapeutic attempts were not sufficiently aggres-
sive in individuals with HCV infection identified since the
diagnosis of RA, or after the confirmation of HCV comor-
bidity. The first detection of HCV followed the diagnosis of
RA in 2/3 patients; however, in many cases the actual

Figure 1. Clinical variations in patients with RA and HCV infection treated with anti-TNF-α antagonists. 1: mean values at baseline, 2: after the first 3 months
of treatment, and 3: at the last recorded visit. For DAS28 the comparison between 1 and 3 showed the same statistical significance (p < 0.0001); p = 0.0006
for the patients’VAS assessment of general health.

Figure 2.Mean serum levels of HCV RNA and ALT showed no statistically significant variations after the first 3 months of anti-TNF-α treatment (2), and at
the last recorded visit (3), compared to baseline (1).
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sequence of onset of the 2 diseases was difficult to ascertain.
This is frequently due to the subclinical course of HCV
infection, or in patients with RA diagnosed before the dis-
covery of HCV, to the lack of available virological tests.
On the whole, the introduction of anti-TNF-α therapy

produced a significant improvement of clinical and serolog-
ical manifestations of RA. At the end of the study a relevant
percentage of patients (61%) are still undergoing anti-TNF-
α treatment, while a therapeutic failure was recorded in 1/5
cases (19%) after 8–40 months of treatment. Of interest,
only one patient dropped out for possible HCV-related com-
plications, i.e., increased transaminase levels; however, the
absence of significant variations of HCV viral load argues
against viral responsibility for the hepatocytolysis. Before
the treatment, 8 patients had one or more serum autoanti-
bodies or autoimmune disorders, i.e., sicca syndrome or sec-
ondary Sjogren’s syndrome; during anti-TNF-α therapy 3
other patients showed autoantibodies — among these one
developed mild mixed cryoglobulinemia syndrome.
Malignancy was observed in only one patient, a 68-year-old
man who developed a colon carcinoma, while opportunistic
infections were never observed. The 3 TNF-α antagonists
used were generally well tolerated, at least during the first
months of treatment; however, a correct comparison
between these different drugs is difficult due to the design of
this retrospective study. To date, it represents the largest
cohort study focusing on this specific topic; it reinforces and
expands previous, often anecdotal clinical observations5-10.
In terms of safety and efficacy, the results of anti-TNF-α
therapy in this particular RA setting seem to reflect those
recently observed in patients with isolated RA1,2. Only one
study11 has evaluated the virological and clinical effects of
etanercept in a series of 24 patients with coexistence of RA
and HCV infection. The authors emphasized the usefulness
of anti-TNF-α treatment on RA activity, in the absence of
significant changes of liver function tests and mean viral
load11. The substantial variation of viremia in a few subjects
was related to possible analytical variations in HCV RNA
measurements and/or to spontaneous biological fluctua-
tions, as demonstrated by previous virological studies11,15.
HCV is both hepatotropic and lymphotropic and poten-

tially responsible for B-lymphocyte expansion and various
organ-specific and systemic immunological disorders13,16.
There is a possible pathogenetic link between chronic HCV
infection and polyarthritis due to concurrent immune-com-
plex disease; therefore, in patients with concomitant HCV
infection and “arthritis” it is necessary to correctly classify
their articular involvement. A mono/oligoarthritis and, less
frequently, symmetrical, rheumatoid-like polyarthritis can
be observed in the context of chronic HCV infection; clini-
cally, it presents as seronegative (RF–, anti-CCP–) nonero-
sive arthritis with a less aggressive clinical course17-20. A
careful clinical-serological investigation is recommended
for a differential diagnosis between HCV-related polyarthri-

tis and classical RA with concurrent HCV infection6,21,22.
This latter condition is not rare due to the prevalence of both
disorders in the general population; moreover, due to the
insidious clinical course of this infection, HCV screening
should be mandatory, mainly in patients with “early” arthri-
tis. Given these considerations, we carefully evaluated our
patients on the basis of the ACR classification criteria for
RA and the presence/absence of anti-CCP positivity12,17-22.
Thus, the differential diagnosis between classical RA and
HCV-related arthritis remained difficult in only a few cases.
On the other hand, the coexistence of RA and HCV infec-

tion does not represent a simple association; rather, it could
be regarded as a peculiar etiopathogenetic entity: both RA
and HCV infection may be responsible per se for a variety
of immune-mediated complications13,16,23. During their
clinical course, both articular and multiple visceral organ
involvement may develop progressively; ultimately, patients
with such comorbidity may display a complex overlapping
syndrome that may represent a diagnostic and therapeutic
challenge for the clinician. The currently used disease mod-
ifying antirheumatic drugs (DMARD), in particular
methotrexate and leflunomide, may aggravate liver damage
because of their potential hepatotoxicity, while corticos-
teroids frequently increase the HCV viral load, with unpre-
dictable effects on hepatic and extrahepatic HCV-related
complications24,25. In contrast, there is no evidence that
TNF-α antagonists employed in RA exert direct liver toxic-
ity26. While their potential for exacerbation of some infec-
tious disorders, mainly tuberculosis, is well documented3,
the effect of anti-TNF-α treatments on the clinical course of
HCV infection has been investigated rarely26. Few reports
underline the safety of these agents in the treatment of
immune-mediated disorders and concurrent HCV infec-
tion10,26. On the other hand, Zein, et al evaluated the effects
of etanercept as adjuvant to interferon and ribavirin in
patients with chronic hepatitis C in a double-blind, placebo-
controlled study; the results showed that a combined antivi-
ral and anti-TNF-α treatment may significantly improve the
virological response and reduce the incidence of most
adverse effects associated with standard interferon/ribavirin
therapy27. These interesting observations may indirectly
support the known role of TNF-α in the pathogenesis and
progression of HCV-associated liver damage; the same
cytokine may be involved in the refractory response to
antiviral therapy27. All these considerations including the
results of our study suggest that TNF-α antagonists repre-
sent a safe treatment in the setting of HCV infection associ-
ated with RA. In addition, the synergic activity of combined
treatment with TNF-α antagonists and antiviral drugs sug-
gests new therapeutic opportunities in patients with concur-
rent infectious and autoimmune disorders26-28.
In conclusion, the safety of anti-TNF-α therapy observed

in our patients is particularly relevant considering this spe-
cific subset of patients with RA: the clinical course and
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prognosis of RA in chronically HCV-infected individuals
are further compromised because of the potential of HCV
for promoting both hepatic and extrahepatic immune-medi-
ated disorders. Given the limitations of current DMARD,
the introduction of TNF-α antagonists, and possibly a com-
bined therapy with interferon and ribavirin, in patients with
early RA and HCV infection should be investigated in
prospective clinical trials.
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