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Treatment of mixed cryoglobulinemia:
a rheumatology perspective
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ABSTRACT

The treatment of the cryoglobulinemic
syndrome or vasculitis (CV) must be
targeted to the individual patient, and
requires clinical expertise and knowl-
edge of the disease biology. In general,
the treatment is suggested by the clini-
cal picture, but biologic issues should
also be considered.

Both immunosuppressive and antiviral
approaches deserve equal attention
based on the wide clinical spectrum
and on disease biology, where the viral
trigger and the downstream autoim-
mune response may play a different role
in different disease stages. The sever-
ity of the disease, previous history and
therapies administered, comorbidities
and other individual factors should be
analysed in the single case. Acute and
life-threatening conditions usually re-
quire high dose steroids, plasmapher-
esis and/or cyclophosphamide. Rituxi-
mab often represents the best option
for severe CV. Antiviral therapy is a
cornerstone for the management of CV
in hepatitis-related cases, and has the
strongest biologic rationale, in gener-
al, in this disease and should be always
considered in stabilised patients.

A multispecialistic approach is needed
to better define treatment strategies in
different subsets of patients.

Mixed cryoglobulinemia, or cryoglob-
ulinemic syndrome or vasculitis (CV),
is a systemic vasculitis prevalently me-
diated by immune complexes, associ-
ated with the hepatitis C virus (HCV)
infection and non-neoplastic B-cell
lymphoproliferation (1-4).

The treatment of CV remains a chal-
lenge, and requires the optimal integra-
tion, in the individual case, of clinical
expertise with the knowledge of disease
biology, based on the close relationship
between chronic infection, autoimmu-
nity, and lymphoproliferation in this
disease (5, 6).
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Treatment should be tailored to the
single patient, taking into account the
severity of the disease. Concomitantly,
the previous history and therapies ad-
ministered, including previous treat-
ments for CV and for hepatitis C virus
(HCV) infection, as well as comor-
bidities, should be considered. For life-
threatening and severe disease manifes-
tations, the rapidity of a given treatment
to be effective is of primary importance.
Low-dose aspirin should be considered,
whenever possible, to reduce the car-
diovascular risk.

Secondly, in CV there is evidence of an
antigen-driven proliferation of rheuma-
toid factor-positive B cell clones lead-
ing to cryoglobulin production. Since
rheumatoid factor -positive B-cells may
be stimulated by immune complexes
containing quite different antigens (7),
HCYV infection might be crucial for the
induction of CV, while not for its per-
sistence. Thus, treatment options for
HCV-associated CV should attack both
the viral trigger, when detected, and the
autoimmune downstream events (6).
This distinction is clinically relevant,
and supported by experiments in the
animal (8).

Overall, biologic issues must be con-
sidered to optimise the treatment sug-
gested by the clinical picture.

Clinical issues have the absolute prior-
ity for treatment decisions in life-threat-
ening and severe manifestations of CV.
By contrast, the distinction of treatment
approaches focusing on either the infec-
tious trigger or on downstream immune
activation has a primary role for the
long term management of the disease,
when stabilised.

Thirdly, the background of the physi-
cian proves also relevant in determining
the final treatment decision. Thus, a bet-
ter integration of specialists, in clinical
practice and in consensus statements,
is needed to improve the treatment of
CV. The rheumatologist is usually more
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dedicated to severe cases of CV, and has
a larger experience with immunosup-
pressive treatments, supported by the
experience in treating similar manifes-
tations in other autoimmune diseases.
Hepatologists, gastroenterologists and
infectivologists, in general, may have
larger experience with antiviral thera-
py and with less severe CV cases. The
experience of internal medicine and
haematology specialists may be more
variable and based on their personal in-
terest. Interestingly, in a recent survey,
infectious disease specialists, gastroen-
terologists and hepatologists resulted
more prone to use antiviral therapy than
rheumatologists (9).

With regard to these issues, a big effort
was made in 2009 by the Italian Group
for the Study of Cryoglobulinemia,
named GISC, which promoted a con-
sensus conference to discuss the cur-
rently used therapies for CV and the
published evidence concerning their ef-
ficacy, joining physicians from different
medical specialities (9). This is a strong
point in favour of these recently pro-
posed recommendations, since the bias
of single-centre, single-speciality-ori-
ented opinion is prevented. The aim of
the conference was to define a core set
of practical treatment recommendations
by combining clinical trial data and ex-
pert opinion. Analysed treatments were
divided into three groups: a) antiviral
(interferon-based) therapies; b) biologi-
cal (anti-B cell) therapies; and c) other
therapeutic approaches including cor-
ticosteroids, apheresis, cyclophospha-
mide, colchicine, low-antigen-content
diet, and analgesic and non-steroidal
anti-inflammatory drugs.

The present paper will focus on rituxi-
mab (RTX) and antiviral therapy based
on the perspective of a rheumatologist
after previous consensus discussion (9),
and starting from the clinical setting
and not from drug classes. For the other
treatments currently used in HCV-relat-
ed CV, recent consensus statements are
recommended (9). Regarding HCV-un-
related CV, fewer data are available and
these will not be discussed.

Acute and life-threatening conditions
Early diagnosis and prompt treatment
of CV acute and life-threatening mani-
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Fig. 1. Both clinical and biologic issues should be considered to decide the treatment of mixed
crioglobulinemia. Tretment should be tailored to the single patient taking into account disease severity,
previous therapies , comorbidities and other relevant individual factors (panel A). Biologic issues are
also relevant (panel B), since infection and the downstream autoimmune response may play a different
role in different disease stages. There may be a rationale for using antiviral monotherapy, monoterapy
directed to the autoimmune and lymphoproliferative response, or the combination of the two, and each

option may be more useful in the single case.

festations, such as abdominal vasculi-
tis, haemorrhagic alveolitis, and com-
plicated hyperviscosity syndrome, is
mandatory.

If a very early diagnosis is lacking, even
in few hours and based only on clinical
suspicion in selected cases, early treat-
ment is impossible and further com-
plications may occur, rendering sub-
sequent therapy much more difficult.
The risk of systemic organ failure and
superimposed infection should be con-
sidered. High dose corticosteroids and
plasmapheresis represent the most rapid
approaches currently available (Fig. 1).
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By contrast, antiviral therapy should not
be considered a priority in acute and
very severe cases of CV. Cyclophospha-
mide may be used after plasmapheresis
(9). Cyclophosphamide associated with
high dose steroids may also be an option
(Fig. 1), but it is not adequately support-
ed by the literature (9). Recently, RTX
was used successfully in patients with
CV and severe gatrointestival vasculitis
refractory to plasmapheresis and cyclo-
phosphamide (10).

A major problem is represented by the
heavy drug-induced immunosuppres-
sion, which may also antedate, and the
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clinical setting. The risk of infections
during the treatment of very severe CV
is high. Prophilaxis, early recognition
and prolonged treatment of these infec-
tious complications are underscored
since the patient remains immune sup-
pressed for a long time. Thus, waiting
for the effects of treatment, and also
subsequently, when the patient is im-
proving or the disease is more stable,
surveillance for infections is as rel-
evant as the monitoring of the immu-
nosuppressive treatment chosen.

Acute motor neuropathy and rapidly
progressive glomerulonephritis in CV
may deserve an aggressive approach,
as described above. However, accord-
ing to the clinical setting and rapidity
of progression, induction may be very
short, and less aggressive therapies, as
reported below, may be planned early.

Severe manifestations

The more common severe manifesta-
tions of CV include active glomeru-
lonephritis, skin ulcers and peripheral
neuropathy (motor, or sensory refrac-
tory to symptomatic therapy, or evolv-
ing) (11-13). In addition, CV is also se-
vere in patients recovering from acute
and life-threatening CV manifestations
effectively managed, where additional,
though less intense treatment may be
advisable to stabilise the disease and to
avoid the risk of hazardous relapses.
Rituximab often represents the best
current option for severe CV (Fig. 1).
Other approaches targeting the immune
activation downstream to viral infec-
tion such as steroids, plasmapheresis,
and cytotoxic drugs may also prove ef-
fective, but rituximab appears superior
based on recent open experience in dif-
ferent centres (9) and on the results of
a recent controlled study (13).

RTX is a monoclonal antibody against
the CD20 antigen, which is selectively
expressed on B cells. CD20-positive
cells are expanded and activated in
CV, may harbour and present viral an-
tigens, and play a crucial pathogenetic
role in cryoglobulin production. The
rationale underlying RTX treatment
is to intervene downstream of the in-
fectious trigger more selectively than
with conventional immune suppres-
sion. RTX has led to very encouraging

results in open studies and single case
reports (9). Glomerulonephritis and
skin ulcers usually respond within the
first 1-3 months, but complete healing
of skin ulcers requires a longer time.
Both sensitive and motor neuropathy
improve within 1-5 months, with sta-
ble electromyography. A recent multi-
centre RCT involving 59 CV patients
who had failed or were not eligible for
antiviral therapy, compared RTX mon-
otherapy (at the dose recommended in
rheumatoid arthritis, i.e. 1 gram every
two weeks for a total of two infusions,
with or without low-dose steroids) with
the best conventional immunosuppres-
sive treatment (corticosteroids, cyclo-
phosphamide, azathioprine or plasma
exchange, as chosen by the clinician)
(13). The preliminary results of the
trial supported the superiority of RTX
both in the short and long term (24
months). Importantly, RTX allowed
steroid sparing, and the study regimen
with low-dose or no steroids associated
with RTX ab initio proved effective
(13). The efficacy and safety of RTX in
CV has also been recently highlighted
by another multicentre series (14). The
activity of RTX is supported by the res-
toration of some CV-related immune
abnormalities (15), and the disappear-
ance of bone marrow B cell clonal ex-
pansion (16).

The duration of the response to a sin-
gle cycle of RTX may frequently last
more than one year, but earlier relapses
also occur. Retreatment with RTX af-
ter relapse has proved to be effective in
most cases (9, 13), while maintenance
schedules appear advisable, at present,
only when a relapse would be very
hazardous (10). However, the issue of
maintenance treatment with RTX re-
mains open and surely deserves addi-
tional investigation.

Short-term reactions to RTX infusions
do not seem to be more frequent in CV
than in rheumatoid arthritis, systemic
lupus erythematosus or Sjogren’s syn-
drome (9). Severe infectious compli-
cations are not increased in CV after
RTX, but, as in the case of other bio-
logics, these appear more frequent in
patients heavily immunosuppressed by
previous treatments, taking corticoster-
oids, or with hypogammaglobulinemia.
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Up to now, RTX has not worsened liver
function, even after retreatment during
a follow-up of two years (9, 13), and
has been recently given to CV patients
with liver cirrhosis with improvement
in both CV symptoms and in liver
function (17).

By contrast, RTX may induce the se-
vere reactivation of hepatitis B virus
infection and should then be used in
HbsAg-positive and in potential occult
HBV carriers (HBsAg-negative/anti-
HBc-positive) only when strictly need-
ed, and in combination with antiviral
therapy (9).

Serum sickness has rarely been re-
ported in CV after RTX (about 1% in
pooling data) (9). A French group, on
the other hand, reported a higher inci-
dence of serum sickness (18). There-
fore, patients should be carefully mon-
itored, and pre-medicated with 100mg
of methylprednisolone, anti-histamine
drugs and paracetamol may reduce the
risk. We and others have never per-
formed plasmapheresis before rituxi-
mab to reduce the risk of serum sick-
ness, although this approach has been
proposed (18). In patients with a his-
tory of heart failure or arrhythmia, the
administration of half a dose per day
on two consecutive days, and/or pro-
longing the duration of each infusion,
may be considered.

Antiviral therapy is a cornerstone for
the management of CV in HCV-related
cases, and has the strongest biologic ra-
tionale, in general, in this disease.
However, with regard to the issue of
a possible etiologic therapy for severe
CV, the lower rapidity of the antiviral
approach does not support its priority.
Thus, antiviral monotherapy should not
be considered as a first step approach,
in general, for severe cases (Fig. 1).
The possible persistence or onset of
CV features in patients despite serum
HCV RNA negativisation, although not
frequent, should also be remembered
(19). This suggests that the autoim-
mune process can become independent
of viral triggering or may play a domi-
nant pathogenetic role at some disease
stages.

In sequential schedules, RTX should
then be given before antiviral therapy
in severe CV (Fig. 1).
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Whether antiviral therapy may be of
value given ab initio in severe CV as
a combination, i.e. directly in conjunc-
tion with immunosuppressive therapy,
and more effectively than immunosup-
pressive therapy alone, remains to be
demonstrated. The combination might
show some synergistic effects, but
might as well prove unadvisable for
safety and treatment decision issues.
The combination of antivirals and
rituximab has been recently employed
by French and Italian authors (20, 21),
showing a superiority to antiviral ther-
apy alone, as expected. In the French
study (20) the combination therapy
reduced the time to clinical remission,
improved renal response rates (but not
those of other organic manifestations),
and led to higher rates of cryoglobulin
clearance and clonal VH1-69+ B cell
suppression than the monotherapy with
PegIFN plus ribavirin. In the Italian
study (21), a higher rate of complete
response was achieved with the combi-
nation (12/22 cases: 54.5%) than with
antiviral monotherapy (vs. 5/15 cases,
33.3%; p<0.05).

However, no study has been designed,
up to now, to define whether and when
the combination of antivirals plus rituxi-
mab, given ab initio, is superior to ritux-
imab monotherapy in terms of both ef-
ficacy and safety. Furthermore, starting
directly with the combination regimen
does not allow distinguishing between
the efficacy and safety of the single regi-
men, while this is crucial for subsequent,
long-term treatment choices. A sequen-
tial rather than a combined approach as
a first step, with RTX monotherapy hav-
ing the priority, appears then rationale.
Antiviral therapy can be added to rituxi-
mab or may substitute rituximab, as a
second step. The combination of rituxi-
mab plus antiviral therapy deserves at-
tention in future studies, and may even-
tually prove the treatment of choice in
cases to be defined (Fig. 1).

The issue of the management of severe
patients who have already undergone
immunosuppressive or antiviral thera-
py is finally underscored. The clinical
history should guide the decisions, and
great care should be devoted to the ex-
act regimens already employed, and to
the true causes of suspension.
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Non-severe manifestations

Many patients present non-severe CV
manifestations, such as constitutional
features, purpura or arthritis. Other pa-
tients may show very mild renal and
neurologic features. A high variability
in the whole clinical picture may be ob-
served, leading to very different treat-
ment decisions. These also depend on
either the chronicity or the frequency
of relapsing manifestations, on the age
and social activity of the patient, the
concomitant liver disease, and comor-
bidities. Cases recovered from severe
CV treated with rituximab or immu-
nosuppressors, where a different treat-
ment plan is needed for the long term,
after an adequate period of disease sta-
bilisation, may be also considered as
non-severe.

The indication to antiviral therapy is
crucial in this subset (Fig. 1). How-
ever, while antiviral therapy could be
more obvious for younger patients and
for those with active hepatitis, it may
have no place at all in other patients
where it is contraindicated, where the
best antiviral regimen already failed
or was not tolerated in the past, and
in elderly patients with very mild or
inconstant CV manifestations eas-
ily managed with symptomatic treat-
ment. These situations represent the
extremes of a spectrum of clinical pic-
tures where treatment should be indi-
vidualised.

In the recent consensus conference (9),
it was widely agreed among experts that
an attempt to eradicate HCV should be
made whenever possible in CV, be-
cause suppressing viral replication may
limit or arrest the immunopathogenic
process. Pegylated IFN a-2a and o-
2b combined with ribavirin is now the
standard of care for HCV treatment.
It leads to 41-54% sustained viral re-
sponses in the case of HCV genotype
1, and approximately 80% in the case
of genotypes 2 and 3. The presence of
CV does not seem to substantially af-
fect the rate of sustained viral response
observed in the general population of
HCV-infected subjects (22).

An extended duration of treatment (up
to 48 weeks for HCV genotypes 2 or
3 and 72 weeks for HCV genotypes 1
or 4) may be considered for virologi-
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cal non-responders who show a clinical
and laboratory improvement (9).
Major contraindications to antiviral
treatment should be excluded and a
careful monitoring is recommended due
to the possible onset of side effects and
possible worsening or onset of some
vasculitic manifestations.

Lymphoma associated with
cryoglobulinemic vasculitis

Again, treatment should be individual-
ised. Aggressive B-cell lymphoma usu-
ally deserves the same treatment given
by the haematologist for that hystotype
and stage in CV-unrelated cases. The
concomitant systemic features of vas-
culitis and HCV infection, if present,
should be considered in any case. Regi-
mens consisting of rituximab associated
with cytotoxic drugs may be more in-
dicated. On the other hand, most cases
of lymphoma in CV are indolent B-cell
lymphomas involving the bone mar-
row and possibly the spleen, associated
with HCV-related chronic hepatitis and
intra-hepatic B-cell clonal expansion.
Antiviral therapy likely represents the
best option in these HCV-related indo-
lent lymphomas, but priority should be
given to very severe or severe systemic
features, if present. Despite the clinical
and histopathologic beneficial effects,
however, a molecular regression of in-
dolent B-cell lymphoma has not been
observed after serum viral clearance
(6). In any case, such a molecular re-
gression may not represent the primary
end point of treatment in the individual
case.

Conclusions

Treatment of CV requires clinical eper-
tise, knowledge of disease biology, and
the acceptance of a multispecialistic
approach with an open mind to novel-
ties. The expertise coming from differ-
ent medical backgrounds should finally
help to define the best treatment strate-
gy in very different subsets of patients.
RTX therapy for instance, maybe the
greatest advance for the treatment of
CV in the last few years, was regis-
tered for lymphoma and then initially
employed by haematologists and then
by rheumatologists (23, 24).

Both immunosuppressive and antivi-
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ral approaches deserve equal attention
based on the wide clinical spectrum
and on disease biology, where the vi-
ral trigger and the downstream autoim-
mune response may play a different
role in different disease stages.

The integration of less toxic immuno-
suppressive approaches with antiviral
strategies should further improve the
treatment of CV, and new antiviral
drugs might further modify current
treatment protocols in the near future.
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