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Editorial

Treatment of Hepatitis C Virus-Related Systemic
Vasculitis
Although the cause of most systemic vasculitides was
unknown at the beginning of the 1950s, the prognosis for
patients with systemic vasculitis improved dramatically with
the introduction of corticosteroids1. Later, other studies
showed that immunosuppressive treatment, usually with
cyclophosphamide, improved the prognosis of severe forms
of systemic necrotizing vasculitis even further2,3. Although
more efficacious, combination therapy with corticosteroids
plus cyclophosphamide also increased the frequency of
adverse events3. A more rational therapeutic strategy in
patients with systemic vasculitis related to underlying infec-
tion4,5 is aimed at the associated infection in combination
with short term, low dose corticosteroids6,7. Such an
approach has been used successfully in patients with vas-
culitis related to hepatitis B virus (HBV) and the human
immunodeficiency virus (HIV)6.

Numerous extrahepatic manifestations have been associ-
ated with hepatitis C virus (HCV) infection, including mixed
cryoglobulinemia (MC), glomerulonephritis, porphyria
cutanea tarda, and sicca syndrome8-14. Cryoglobulins are
classified as either type II MC, which includes a monoclon-
al component, or type III MC, defined by the association of
polyclonal immunoglobulins15. MC is a systemic vasculitis
characterized by proliferation of B cell clones producing
pathogenic IgM with rheumatoid factor activity16. MC leads
to clinical manifestations ranging from the so-called MC
syndrome (purpura, arthralgia, asthenia) to more serious
lesions with neurologic and renal involvement17. HCV
infection is associated with most cases of MC. Sixty percent
to 80% of patients with MC are infected with HCV14. The
primary role of HCV in the mechanism of cryoprecipitation
is mainly suggested by its selective concentration in cryo-
globulins18. Molecular evidence of antigen-driven B cell
proliferation is definitively provided in HCV-associated type
II MC, and HCV appears as the key trigger19.

Limited data are available regarding the treatment of
patients with HCV-related systemic vasculitis. Interferon-α
(IFN-α), corticosteroids, immunosuppressive agents, and
plasmapheresis have been proposed as treatments, but the
optimal therapeutic regimen remains controversial.
Treatment of HCV-associated MC with severe organ
involvement may target either the viral trigger (HCV) or
downstream pathogenic events by means of less specific
approaches such as corticosteroids, immunosuppressives, or
plasmapheresis. Current treatments directed to the B cell
arm of autoimmunity in type II MC (i.e., corticosteroids,
cyclophosphamide, and plasmapheresis) may lead to life-

threatening complications, are difficult to manage in the
long term, and finally, do not improve HCV-MC vasculitic
manifestations20-22. On the other hand, present data do not
support that antiviral therapy alone may completely sup-
press the B cell response in type II MC, at least in the short
term, and additional therapeutic options are required.

TREATMENT OF HCV-RELATED VASCULITIS
WITH IFN-αα
Treatment of HCV-related cryoglobulinemic vasculitis with
IFN-α is associated with a relatively poor response and a
high relapse rate, especially in severe cases20-23. IFN-α
monotherapy was effective in 50% to 100% of patients with
purpuric skin lesions, but did not clearly show efficacy on
neural or renal involvement. Clinical improvement of HCV-
related vasculitis correlated with virological response, i.e.,
negative or significant decrease in serum HCV RNA level.
A viral response at the end of treatment has been reported in
15%–60% of patients receiving IFN-α monotherapy, 2 to 3
million IU 3 times weekly for 6 to 12 months. However,
when followup was sufficient, most responders developed
viral and clinical relapses following IFN-α withdrawal
(Table 1). Such results are quite similar to those reported in
patients without extrahepatic manifestations, where a 12-
month course of IFN-α monotherapy led to a sustained viral
response in only 15%–20% of patients. These results were
probably due to the mechanisms of action of IFN-α on viral
turnover24. In patients infected with HCV without extrahep-
atic manifestations, combination therapy with IFN-α plus
ribavirin was much more efficacious, with sustained viral
response in 35%–80% of cases depending on their pretreat-
ment characteristics25,26.

TREATMENT OF HCV-RELATED VASCULITIS
WITH IFN-αα PLUS RIBAVIRIN
Combination therapy with IFN-α plus ribavirin seems to
provide much better short and longterm results in patients
with HCV-related vasculitis than historically reported with
IFN-α. In 3 recent uncontrolled studies27-29, combination
therapy with IFN-α and ribavirin showed enhanced efficacy
on the main HCV-related vasculitic manifestations (cuta-
neous: 100%, renal: 50%, and neural: 25%–75%). In a small
series, Zuckerman, et al27 reported after a short duration of
treatment and followup that only 2/9 patients had a viral
response. A clinical response was noted in all patients with
skin involvement, but in only half the patients with nerve or
renal involvement. In the largest published study of 27
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patients with chronic hepatitis C complicated by systemic
vasculitis, patients received IFN-α for 20 ± 14 months and
ribavirin for 14 ± 12 months29. After a mean followup of 57
months, 25/27 patients (93%) were alive and followed as
outpatients and 2 had died secondary to cirrhosis. Most
patients (75%) with negative viremia at the end of followup
were complete clinical responders for vasculitis. On the
other hand, in complete clinical responders, decrease in
HCV RNA was significant. Age, sex, clinical vasculitic
involvement, mean duration or total cumulative dose of
IFN-α or ribavirin, and use of steroids or plasmapheresis did
not differ significantly according to clinical response. A
more recent study showed that treatment with polyethylene
glycol-conjugated (pegylated) IFN-α-2b (PEG-IFN-α-2b)
and ribavirin can achieve complete clinical response in most
patients with HCV-MC vasculitis. Complete clinical
response correlated with the eradication of HCV and
required a shorter period (14 months) than previously
reported with IFN-α and ribavirin30. After a first-line treat-

ment with prednisone, furosemide, or plasmapheresis,
antiviral therapy with standard or pegylated IFN-α associat-
ed with ribavirin has also proved its efficacy on cryoglobu-
linemic glomerulonephritis31. A sustained viral response
was achieved in 70% of patients, leading to significant
decrease in daily proteinuria, cryoglobulin level, and stabi-
lization of serum creatinine level.

In rare cases of HCV-related vasculitis, complete clinical
responders had viral clearance long after clinical remission.
Some patients (3 patients reported by Casato, et al22 and one
in our series29) remained in clinical remission despite per-
sistent viremia. On the other hand, discordance between
viral response and cryoglobulinemia vasculitis, as well as
between vasculitis and cryoglobulinemia, has been report-
ed32,33. The possibility that cryoglobulinemia may be treat-
ment-related needs further confirmation34.

Although these recent studies were retrospective and
uncontrolled, they strongly suggest that treatment with IFN
plus ribavirin can achieve a complete clinical response in

Table 1. Overview of treatments in HCV-related systemic vasculitis.

Study No. of Visceral Involvement Treatments Duration of Reponse
Patients Skin Kidney Nerve Treatment Skin Kidney Nerve Deaths Negative

(followup) Viremia

Ferri, randomized 20 20 1 20 IFN 2M IU/day for 6 mo 20/20 0/1 0/20 0 2/13
cross-over21 1 mo, then IFN 2M (6 mo)

IU every other day for
5 mo

Misiani, prospective, 53 31 40 15 IFN 3M IU × 3/wk for 6 mos IFN 56% vs steroids 0% 4/53 IFN 15/25
randomized, 6 mo; steroids < 0.2 (6–12 mos) vs controls
controlled20 mg/kg/day 0/24
Dammaco, 52 52 28 20 IFN 3M IU × 3/wk 12 mos 8/15 0/52 5/12
prospective, IFN 3M IU × 3/wk + (8–17 mos) 9/17 7/14
randomized, prednisone 16 mg/day
controlled23 Prednisone 16 mg/day 3/18 0/17

No treatment 1/15 0/15
Casato, 31 31 11 24 IFN 3M IU/day for 3 16 mos 17/31 ND ND 5/31 11/24
retrospective22 mo, then IFN 3M IU (33 mos)

every other day for 9 mo
Durand, open 5 4 1 1 Ribavirin 100–1200 mg/day 10–36 mos 4/4 1/1 0/1 0/5 3/5
uncontrolled37 (ND) (viremia

decrease)
Zuckerman open, 9 7 2 4 IFN 3M IU × 3/wk + 6 mos 7/7 1/2 1/4 0/9 2/9
uncontrolled27 ribavirin 400 to 1000 mg/day (8 mos)
Naarendorp, open 11 8 4 7 IFN 3M IU × 3/wk + (5 to 60 mos) 3/8 1/4 3/7 1/11 2/9
uncontrolled28 ribavirin (in 4 pts) (ND)
Cacoub 27 23 8 19 IFN 3M IU × 3/wk + 20 and 14 mos 20/23 4/8 11/19 2/27 16/27
Retrospective29 ribavirin 400–1000 mg/day for IFN &

ribavirin
(57 mos)

Sansonno, open 20 16 1 7 Rituximab IV 375 mg/m2/wk 4 wks 14/16 0/1 6/7 0/20 0/20
uncontrolled39 (12 mos) (increased

viremia)
Zaja, open 15 12 2 8 Rituximab IV 375 mg/m2/wk 4 wks 10/12 1/2 7/7 0/15 0/15
uncontrolled40 (6 mos)
Cacoub, open 9 7 3 6 PEG-IFN 1.5 µg/kg/wk + 14 mos 6/7 3/3 6/6 0/9 7/9
uncontrolled30 ribavirin 800–1200 mg/day (18 mos)

IFN: interferon alpha; ND: not done.
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most patients with HCV-related systemic vasculitis.
Complete clinical response usually but not always correlates
with viral response.

IS THERE A PLACE FOR TREATMENT
STRATEGIES OTHER THAN IFN PLUS RIBAVIRIN
IN HCV-RELATED SYSTEMIC VASCULITIS?
In comparison with IFN plus ribavirin, other treatment
strategies have not shown superior efficacy. Corticosteroids,
used alone or in addition to IFN, did not improve response
of HCV-related vasculitic manifestations in 2 controlled
studies20,23. However, in personal observations, use of high-
dose intravenous corticosteroids has been initially useful for
control of life-threatening organ involvement while await-
ing the generally slow response to antiviral treatments. Low-
dose corticosteroids may also help to control minor inter-
mittent inflammatory signs such arthralgia, but do not suc-
ceed in cases of major organ involvement (i.e., neurologic,
renal) or in longterm control of vasculitis. One potential
concern regarding the use of corticosteroids and immuno-
suppressives is their propensity to worsen HCV viremia, as
observed in the posttransplantation setting. This phenome-
non, however, has not been reported in patients with HCV-
related vasculitis. Use of plasma exchange may permit rapid
control of life-threatening symptoms of vasculitis without
using high-dose intravenous corticosteroids or immunosup-
pressive treatments29. When used in combination with anti-
HCV treatment, plasma exchange did not modify viral
response if IFN was given after each plasma exchange
session35.

Monotherapy with ribavirin, although ineffective in erad-
icating HCV when used in isolation36, may be effective in
patients with HCV-cryoglobulinemic vasculitis, as suggest-
ed by Durand, et al37. IFN and ribavirin may have both
antiviral and immunomodulatory effects. For example, IFN
may exert its effects via inhibition of viral replication rather
than by complete eradication of the virus, or by an antiin-
flammatory (Th2-like) cytokines38.

More recently, Italian groups reported on the efficacy of
anti-CD20 monoclonal antibody (rituximab) in patients with
HCV-cryoglobulinemic vasculitis39,40. Such an approach
involves the use of monoclonal antibodies directed against
CD20 antigen, a transmembrane protein expressed on pre-B
lymphocytes and mature lymphocytes. Rituximab, a human-
ized murine monoclonal antibody, is highly effective for in
vivo B cell depletion. Rituximab is an approved drug for the
treatment of B-non-Hodgkin’s lymphoma (B-NHL). In 2
recent small uncontrolled studies, 32 patients with HCV-
cryoglobulinemic vasculitis resistant or intolerant to IFN-α
monotherapy received intravenous infusion of 375 mg/m2
rituximab weekly for 4 weeks. Patients were receiving no or
low-dose steroids, and no anti-HCV therapy. After a mean
followup of 12 months, a complete clinical response of
cryoglobulinemic vasculitis (i.e., skin vasculitis, peripheral

neuropathy, arthralgias, fever) was observed in 80% of
patients. Most clinical responders also had decrease in
serum cryoglobulin levels, increase in C4 serum levels, and
disappearance/deletion of peripheral B cell clones.
Rituximab was well tolerated without severe side effects. At
the end of the 12-month followup period, most (75%–87%)
responders remained in remission. However, rituximab had
a significant impact on HCV viremia. HCV RNA increased
to about twice the baseline levels in responders, whereas it
remained much the same in the nonresponders. It appears
that rituximab has great efficacy on cryoglobulin production
and its clinical consequences, i.e., inflammatory vascular
lesions41. However, the absence of efficacy on HCV viral
clearance, and even more, the increase in HCV viral load,
may lead patients to develop more severe HCV-induced liver
lesions and/or cryoglobulinemic relapses subsequently42.

TREATMENT OF HCV-RELATED VASCULITIS
RELAPSES
Clinical relapses of HCV-related vasculitis are usually asso-
ciated with relapsing HCV viremia. Higher efficacy of IFN
plus ribavirin therapy seems associated with a prolonged
duration of 18 to 24 months’ treatment, particularly in cases
with peripheral nerve or renal involvement, to avoid such
relapses28,29. However, the more recent use of PEG-IFN
associated with ribavirin for a shorter duration (14 months)
gave similarly good results30. Although there is still contro-
versy, the occurrence of B-NHL remains higher in patients with
MC compared with the general population, even in patients
who cleared HCV RNA following antiviral therapy43,44.

We recently reported 2 patients who presented with cryo-
globulinemic vasculitis due to chronic active HCV infection
with no evidence of underlying malignant disease43. After
successful treatment of HCV infection, patients were sus-
tained viral responders as they remained persistently HCV
RNA-negative. Later on, cryoglobulinemia-related symp-
toms reappeared, with no HCV infection relapse (as shown
by negative HCV viremia), but a malignant B-NHL was
found in both cases. Others have reported on 4 cases of
cryoglobulinemic vasculitis relapses without HCV infection
relapse or underlying B-NHL, suggesting occult HCV infec-
tion45. Clinicians should be aware of the possibility of
malignant lymphoma when patients develop a relapse of
cryoglobulinemia vasculitis without HCV viral relapse.

Recurrence of vasculitis-related symptoms after with-
drawal of antiviral therapies with viral relapse (HCV RNA
reactivation) can be successfully treated with another course
of combination antiviral therapy with good response27,29.
Vasculitis relapses usually present the same vasculitis man-
ifestations as were noted at presentation. Despite successes
with combination antiviral treatment, HCV-related vasculi-
tis remains a severe disease. Most series report a mortality
rate of 8%–15%20-23,27-29. Usually, death occurs in nonre-
sponders after a prolonged course of vasculitis, and it is
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often attributed to sepsis that may be due to underlying dis-
ease (i.e., cirrhosis) or to therapy (i.e., corticosteroids,
immunosuppressive agents). Careful monitoring for adverse
effects is mandatory since some manifestations of HCV-
related vasculitis such as peripheral neuropathy29,46-48 or
skin ulcers49 may worsen with IFN therapy. In most cases,
however, IFN treatment can be reinitiated without further
problems. Tolerance to ribavirin is also reasonable, with the
exception of hemolytic anemia requiring dosage reduction
in some patients.

IFN-α and ribavirin are effective in the treatment of
many patients presenting with HCV-related vasculitis.
Clinical response mirrors viral response. Tolerance of such
treatment is not different in patients infected with HCV
without vasculitis. Use of high-dose intravenous corticos-
teroids and/or plasmapheresis may be initially useful for
control of life-threatening organ involvement while await-
ing the generally slow response to antiviral treatments.
Further large, prospective, multicenter studies are warranted
in patients with HCV-related vasculitis followed for pro-
longed periods to assess efficacy and tolerance of the simul-
taneous blockade of both the infectious trigger HCV (using
optimal antiviral therapy with PEG-IFN plus ribavirin) and
the activated rheumatoid factor-positive B cells (using
rituximab). 
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