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ABSTRACT. Objective. The clinical spectrum, etiologies, and best therapeutic approaches of type II mixed cryo-

globulinemia (MC) not associated with hepatitis C virus (HCV) infection have been poorly described
to date. We studied the clinical presentation and outcome of patients with type II MC with no evi-
dence of HCV.

Methods. This was a multicenter retrospective study on the clinical presentation and outcome of
patients with type II MC without evidence of HCV infection. Only patients with symptomatic MC
were included.

Results. Thirty-three patients were included (median followup 67.2 mo). Extensive investigations for
associated diseases were performed at presentation. MC was related to an autoimmune disease in 14
patients, to a lymphoid malignancy in 4 patients, and to an infectious disease in 2 patients, while MC
was classified as essential (primary) in 13. Essential MC tended to be more severe than secondary
disease with, in particular, more frequent renal and peripheral nerve involvement. Most patients were
treated with steroid with or without immunosuppressive agents, mainly cyclophosphamide. These
treatments were unable to induce sustained remission. One patient was successfully treated with
lenalidomide. Seven patients with nonmalignant MC were treated with rituximab; 2 had a sustained
complete remission, 3 improved greatly but relapsed within 5 months, and 2 experienced a disease
flare.

Conclusion. An important proportion of non HCV-related type II MC remains essential. Efforts
should be made to find other etiologies than HCV, because treatments with steroid and immunosup-
pressants are not satisfactory, especially in severe forms. In these situations anti-CD20 therapy may
present the best option but should be used with caution. New agents such as lenalidomide remain to

be evaluated. (J Rheumatol First Release Jan 15 2011; doi:10.3899/jrheum.100898)
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RITUXIMAB RHEUMATOID FACTOR

Cryoglobulins are proteins that undergo precipitation upon
refrigeration of serum and redissolve on warming. They are
typically composed of immunoglobulins and complement
components. Cryoglobulins are commonly classified
according to Brouet, et al'. Type I are composed of isolated
monoclonal immunoglobulins (usually IgM or IgG) and are
frequently associated with myeloma and Waldenstrom
macroglobulinemia. Type II and type III, designated “mixed
cryoglobulinemia” (MC), are immunocomplexes formed of
a monoclonal (type II) or polyclonal (type III) rheumatoid
factors (RF) and polyclonal IgG. Type II and type III MC are
commonly associated with clinical situations that generate
large amounts of IgG and immune complexes, including
chronic autoimmune diseases such as systemic lupus ery-
thematosus (SLE) or Sjogren’s syndrome, or infections such
as hepatitis C virus (HCV) or HIV infections?. Lympho-
proliferative disorders are also associated, but more rarely.
MC not associated with those disorders has been defined as
essential (primary) MC.
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Before the early 1990s, most of type II MC were essen-
tial. In this period it was established that most of these
essential MC were associated with chronic HCV infec-
tion3456.78  However, this association has been reported
mainly in countries with high prevalence of HCV. In north-
ern France and northern European countries where lower
prevalence rates of HCV infection have been reported, many
patients with type I MC may not have HCV infection®.

The clinical spectrum and treatment of type II MC asso-
ciated with HCV infection have been extensively studied.
Most patients benefit from antiviral therapy combining
interferon and ribavirin!®-!-12 In situations where antiviral
therapy is contraindicated, not tolerated, or ineffective, B
cell depletion using rituximab seems to represent an effec-
tive alternative!3:14:15,

By contrast, the clinical features, etiologies, and above
all the best treatments of type II MC not associated with
HCYV infection have been poorly described. We conducted a
multicenter study on the clinical presentation and outcome
of 33 patients with type II MC without evidence of HCV
infection.

MATERIALS AND METHODS

Patients. This retrospective study was conducted in 8 French departments
of internal medicine located in the northeast part of the country. Inclusion
criteria included diagnosis of type II MC and the absence of documented
HCYV infection (negative serology and viral load by polymerase chain reac-
tion). Only patients with symptomatic disease were included; symptoms
attributable to MC included cryosymptoms (mainly Raynaud phenomenon
and cold-induced skin necrosis) and signs of MC vasculitis. Patients were
included only if data on treatment and followup were available. For each
patient, the following data were collected: sex, age at diagnosis, outcome,
possible cause (infections, connective tissue disease, hematologic disor-
der), and clinical manifestations (if not explainable by another cause): cuta-
neous involvement (Raynaud, purpura, ulcers), rheumatologic involvement
(arthralgias, arthritis), neurologic involvement (peripheral neuropathy
including polyneuropathy and mononeuritis multiplex, central nervous sys-
tem evidence of vasculitis), gastrointestinal (GI) involvement (blood loss
from GI tract), renal involvement (proteinuria > 0.5 g/24 h and hematuria
> 10,000 red blood cells/ml), and renal insufficiency (glomerular filtration
rate < 60 ml/min per 1.73 m2). We defined MC as severe when there was at
least one extracutaneous significant organ involvement: renal involvement
required proteinuria > 1 g/24 h and/or renal insufficiency; peripheral neu-
ropathy was required to be clinically significant (Patients 1, 2, 6, and 10
had mononeuropathy multiplex, the others combined sensorimotor
disease).

Laboratory studies. Rheumatoid factor activity was detected by latex and
Waaler-Rose tests or by ELISA. Immunochemical typing of MC was per-
formed by electrophoresis and immunoelectrophoresis or immunofixation.
Cryoglobulins were classified according to the Brouet, e al criterial.
Antinuclear antibodies were determined by indirect immunofluorescence
on Hep2 cells.

Determination of associated diseases. Underlying disorders investigated
were lymphoproliferative diseases, defined autoimmune disease, and infec-
tions. Autoimmune diseases were diagnosed using standard criteria. The
diagnosis of lymphoproliferative disease was made on the basis of nodal,
extranodal, or bone marrow infiltration with pathological features compat-
ible with the World Health Organization classification of neoplastic dis-
ease!®, Infections were diagnosed using standard methods. Considering that
patients with essential MC may have had an unrecognized chronic infection

or inflammatory disease we checked for chronic unexplained elevated
C-reactive protein (CRP).

Treatment efficacy. Since several patients had more than one treatment, the
responses were analyzed by comparing the variables before and after each
therapeutic procedure or at the end of followup if the treatment was con-
tinuing at that time. The first-line therapy for severe forms of MC often
includes plasmapheresis, which is only suspensive. To interpret the
responses to drug therapies correctly, they were analyzed only at periods
when patients were not undergoing plasmapheresis. In addition, each treat-
ment sequence had to be long enough to be evaluated: at least 1 month for
steroids and 2 months for immunosuppressive drugs. There is no activity
scoring system for MC and no consensus recommendations. Clinical
response was defined by the clinician in charge of the patient by analyzing
the courses of the main clinical signs attributable to MC. We defined com-
plete response as disappearance of all clinical manifestations of active dis-
ease (MC vasculitis and cryosymptoms) and disappearance of serum cryo-
globulin; in particular, cutaneous involvement (absence of purpura and
ulcers), peripheral neuropathy (clinical or electrophysiological improve-
ment), and renal involvement (normalization of glomerular filtration, no
proteinuria and hematuria). A partial response was defined by incomplete
improvement in the baseline clinical manifestations and by persistence of
serum cryoglobulins. All other patients were classified as nonresponders.
Relapse was defined by the reappearance (or for patients with partial
response, the worsening) of clinical manifestations of active disease.
Severe adverse events (secondary events that led to hospitalization and/or
interruption of immunosuppressant) were recorded.

Statistical analysis. Quantitative data (excepting followup) are presented as
means (+ 1 standard deviation) and compared using unpaired t test.
Qualitative data are presented as percentages and were compared using
Fisher’s exact test. A value of p < 0.05 was considered significant.

RESULTS

Based on our criteria, 33 patients were studied. In all cases,
typing revealed type II MC including a monoclonal
immunoglobulin associated with polyclonal IgG. The
monoclonal immunoglobulin was IgM__in 26 cases, IgM, in
4 cases, and 1gG in 3 cases.

Etiology of MC. As shown in Table 1 no associated disease
could be identified in 13 patients (39%); they were classi-

Table 1. Clinical conditions associated with cryoglobulinemia. For each
patient an associated disease was searched for; in particular all patients had
a whole-body scan, a bone marrow biopsy, and extensive microbiological
screening (including for cryptic infections such as endocarditis or dental
infection). No patient was infected by HIV.

Associated Disease N =33 (%)
Autoimmune disease 14 (42.4)
Primary Sjogren’s syndrome 7
Systemic lupus 4
Rheumatoid arthritis 2
Celiac disease 1
Infectious disease 2(6.1)
Chronic hepatitis B 1
Parvovirus B19 1
Hematologic malignancy 4(12.1)
Angioimmunoblastic T cell lymphoma 1
Mucosa-associated lymphoma tissue lymphoma 1
Non-Hodgkin B cell lymphoma 2

No identified disease: “essential”
mixed cryoglobulinemia 13 (394)
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fied as having true “essential” (primary) type 1I MC.
Fourteen patients had an autoimmune disease, the most fre-
quent being primary Sjogren’s syndrome. Two patients had
an infectious disease; 1 had chronic hepatitis B and the
second developed MC during a severe infection with par-
vovirus B19. Four patients had a hematologic malignancy.

Demographic data and clinical features. The comparative
characteristics of patients with secondary and essential MC
are presented in Table 2. No differences in age at diagnosis
were identified between the 2 groups. The female to male
ratio was slightly higher in the “secondary” group due to the
high frequencies of Sjogren’s syndrome and SLE.
Cutaneous features were the most frequent clinical manifes-
tations: purpuric rash of the lower limbs was the most com-
mon symptom in both groups (close to 90%). Interestingly,
peripheral neuropathy and renal involvement were signifi-
cantly more frequent in the essential than in the secondary
groups (p = 0.001 and 0.026, respectively). Indeed, patients
with true essential MC tended to have more severe disease
than patients with secondary MC (Tables 2 and 3), although
cryoglobulin concentrations did not differ significantly (2.8
+3.1 g/l and 2.5 £ 2.9 g/, respectively). The 7 patients with
renal insufficiency had renal biopsy results showing diffuse
membranoproliferative glomerulonephritis!” in all cases.
Tests for RF were positive in 29 patients. They were neg-
ative in the 3 patients with an IgG because common tests do
not detect RF of this isotype. C4 levels were low in 100% of
cases. Antinuclear antibodies were present at low level
(1/320) in only one patient with essential MC. Only one out

of the 13 patients had a chronic unexplained inflammatory
syndrome. This patient underwent extensive microbiologi-
cal screening as well as a bone marrow biopsy, which was
uninformative. No patient was infected with HIV.

Treatment and outcome. MC vasculitis associated with lym-
phoma usually improves with treatment of the malignancy.
This was the case of our 4 patients. The patient with T cell
lymphoma was treated with CHOP (combination of
cyclophosphamide, doxorubicin, vincristine, prednisone),
but died rapidly from sepsis. The responses to therapies of
patients with nonmalignant MC are presented in Table 4 and
in Table 5 for those who were treated with rituximab.
Significant side effects are summarized in Table 6. The
median followup was 67.2 months (range 3-240 mo). Two
patients were untreated: one indolent form associated with
Sjogren’s syndrome because of spontaneous remission, one
with limited purpura who was lost after 3 months’ followup.

Most patients were treated with corticosteroid as
first-line therapy. A complete response was never observed.
A significant improvement was observed in most patients,
but all relapsed during corticosteroid tapering. In 21
patients, immunosuppressants were added to corticosteroid
either after early relapse (11 cases) or immediately in severe
cases. Cyclophosphamide (CYC) was used 17 times. A com-
plete response was never observed and early relapse was the
rule. Mycophenolate mofetil (MMF) and azathioprine
(AZA) were not more successful. Methotrexate was used in
a patient with rheumatoid arthritis, who had a complete
remission. The patient with chronic hepatitis B was treated

Table 2. Characteristics of patients according to type of “essential” or “secondary” mixed cryoglobulinemia
(MC). Data are numbers (%) or mean + SD. Comparison between variables assessed by Fisher exact test.
Comparison of means (age at diagnosis and cryoglobulin level) assessed by unpaired t test.

Characteristics Essential Type II MC, Secondary Type 11 MC p
N=13 N=20

Age at diagnosis, yrs 628 +£122 573+ 13 0.84

Female/male 6/7 15/5 0.14

Severe disease* 10 (77) 6 (30) 0.013

Clinical manifestations
Raynaud phenomenon 5(38.5) 5 (25) 0.46
Purpura 12 (92.3) 16 (80) 0.62
Skin ulcers 5(38.5) 2 (10) 0.083
Arthralgia 5(38.5) 11 (55) 048
Arthritis 1(7.7) 2 (10) 0.99
Renal involvement 8 (61.5) 4 (20) 0.026
Renal insufficiency 4(30.7) 3 (15) 0.39
Peripheral neuropathy 11 (84.6) 4 (20) 0.001

Laboratory features
Cryoglobulin level, g/l 28 +3.1 2529 0.77
Low C4 complement level 13 (100) 20 (100) NA
Rheumatoid factor activity 13 (100) 16 (80) 0.13
Antinuclear antibodies 1(7.7) 10 (50) 0.022
Chronic elevated CRP 1(7.7) 9 (45) 0.049

* Clinically overt involvement of at least one extracutaneous organ (see text). CRP: C-reactive protein; NA: not

applicable.
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Table 3. Severe forms of mixed cryoglobulinemia. Severe form indicates at least one significant extracutaneous
organ involvement.

Patient Main Clinical Features at Baseline Etiology

1 Purpura+++, nephritis, RI, neuropathy, GI bleeding Essential

2 Purpura+++, skin ulcers, neuropathy Essential

3 Purpura+++, neuropathy, GI bleeding Essential

4 Purpura++, neuropathy, nephritis Essential

5 Purpura+++, arthralgias, neuropathy, nephritis, RI Essential

6 Purpura++, arthralgias, neuropathy, nephritis, RI, GI bleeding Essential

7 Purpura++, nephritis Essential

8 Purpura+++, RI, skin ulcers, nephritis, arthralgias, neuropathy Essential

9 Purpura++, skin ulcers, nephritis, GI bleeding, seizures* Essential
10 Purpura+++, arthralgias, neuropathy Essential
11 Nephritis, RI, CNS* Sjogren syndrome
12 Purpura++, nephritis, RI, arthralgias Sjogren syndrome
13 Purpura++, skin ulcers, neuropathy Rheumatoid arthritis
14 Purpura++, nephritis, RI, arthritis Parvovirus B19
15 Purpura+, skin ulcers, arthritis, neuropathy B cell lymphoma
16 Purpura++, neuropathy, arthralgias T cell lymphoma

* MRI suggesting cerebral vasculitis. Purpura: + = limited and fluctuating involvement of lower limbs;
++ = persistent and diffuse involvement of lower limbs; +++ = diffuse involvement of lower limbs plus trunk
and/or upper limbs. GI: gastrointestinal; RI: renal insufficiency; CNS: central nervous system.

Table 4. Responses to therapies of patients with nonmalignant type II mixed cryoglobulinemia.

No. of Therapeutic ~ No Partial Complete Early Relapse  Late Arrest for
Sequences Response Response Response or Dependence Relapse  Secondary
Treatment (patients) Effects
CS alone 14 (12) 1 11 0 11 0 2
CS + AZA 2(2) 1 1 0 1 0 1
CS + CYC 17 (13) 2 12 0 11 0 4
CS + MMF 5(5) 1 2 0 2 0 3
CS + MTX 1 0 0 1 0 0 0
Interferon-ou 2 2 0 0 0 0 0

CS: corticosteroid; AZA: azathioprine; CYC: cyclophosphamide (500-750 mg/m? intravenous monthly); MMF:
mycophenolate mofetil; MTX: methotrexate. Late relapse was defined as occurring at least 3 months after treat-
ment had been stopped. Early relapse was defined as occurring less than 3 months after treatment had been
stopped. Dependence was defined as relapse occurring during treatment tapering.

with lamivudine, with no significant effect on the cryoglob-
ulinemia, although HBV DNA became undetectable in the
serum. Seven patients with severe forms were treated with
rituximab (Table 5). A complete response was obtained in 2
patients; clinical remission lasted at least 6 months. Due to
the severity of the initial presentation, they were given one
infusion (375 mg/m?) every 6 months as maintenance ther-
apy. They remain in complete remission with 2 and 5 years’
followup, respectively. Three patients improved greatly but
relapsed before 6 months. Patient 14 was treated with
lenalidomide (15 mg every other day from Days 1 to 21: 2
courses and 3 additional weeks with 5 mg daily). After the
last therapeutic course the patient was in complete remis-
sion; the parvovirus plasma load also became undetectable.
In the following months, he presented a full recovery of
renal function and had not relapsed at the last visit, at 1-year
followup.

Eighteen severe adverse events occurred in 8 patients
(27.6% of patients with nonmalignant MC; Table 6). They
were dominated by severe sepsis (11 cases, all bacterial
when documented). CYC plus steroid regimens were partic-
ularly marred by side effects (8 events including 1 death).
CYC was stopped due to secondary effects in 4 patients; one
of them died from septic shock (this was the only death in
the patients without lymphoid malignancy).

Tolerance of MMF was also poor. Two patients present-
ed a disease flare during rituximab treatment. Patient 4 pre-
sented fever and worsening of purpura 24 hours after the
first infusion. Patient 14 deteriorated after the third infusion,
with extension of the purpuric rash, painful neuropathy
affecting the forearms, worsening renal failure requiring
dialysis, and rising cryoglobulin level. Rituximab was oth-
erwise well tolerated, in particular with no infectious com-
plications, with the possible exception of Patient 14 who

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2011. All rights reserved. |—

4

The Journal of Rheumatology 2011; 38:4; doi:10.3899/jrheum.100898

Downloaded on April 9, 2024 from www.jrheum.org


http://www.jrheum.org/

Table 5. Responses to rituximab of patients with nonmalignant type II mixed cryoglobulinemia.

Previous Clinical Features
Patient Sex/Age, yrs  Etiology Therapies Before Rituximab Outcome
1 M 66 Essential None Purpura, nephritis, RI, Complete
neuropathy, GI bleeding response
4 F 41 Essential CS,AZA, Purpura, nephritis, Arrest due to
CB, IFN neuropathy secondary effect
5 F 53 Essential CS,CYC,CB Purpura, neuropathy, Complete
nephritis, RI, arthralgias response
8 M 58 Essential None Skin ulcers, purpura, Partial
neuropathy, nephritis, arthralgias response
11 M55  Sjogren syndrome CS,CYC Nephritis, RI, CNS Parital
MMF response
12 F52  Sjogren syndrome CS Purpura, nephritis, Partial
arthralgias response
14 M 62 Parvovirus B19 CS Purpura, nephritis, Arrest due to

RI, arthralgias secondary effect

CB: chlorambucil; with the exception of Patient 1, the protocol was 375 mg/m? weekly for 1 month. Patient 1
was given 2 infusions of 1 g at 15-day intervals. CS: corticosteroid; AZA: azathioprine; IFN: interferon; CYC:
cyclophosphamide; MMF: mycophenolate mofetil; RI: renal insufficiency; GI: gastrointestinal; CNS: central

nervous system.

Table 6. Severe adverse events in patients with nonmalignant type II mixed
cryoglobulinemia. All patients were also treated with steroids. Severe
adverse events indicate secondary events that led to hospitalization and/or
interruption of medication.

Adverse Event Therapy (value)

Infections
Septic shock CYC (2)*
Bacterial septicemia CYC (2),CS (1), MMF (2)
Pneumonia CYC (2), MMF (1)
Pyelonephritis RTX (1)
Other
Hepatitis MMEF (1), AZA 91)
Hemorrhagic cystitis CYC (1)
Disease flare RTX (2)
Peptic ulcer hemorrhage CS (1)
Death CYC (1)*

* One patient died from septic shock during neutropenia secondary to
cyclophosphamide (CYC) therapy. CS: corticosteroid; MMF: mycopheno-
late mofetil; RTX: rituximab; AZA: azathioprine.

presented a pyelonephritis (Klebsiella pneumoniae) 6 weeks
after the last infusion. At that time he was under dialysis and
high-dose steroids.

DISCUSSION

Few data on non-HCV-associated type II MC are available.
Previous studies generally included fewer patients, or did
not clearly make the distinction between type III and type II
MC, or did not provide detailed information on treatment
and outcome”!7:18:1920.21 "In some studies many patients
were recruited on the presence of serum cryoglobulin but
were asymptomatic'®19-20_ In such a situation it is difficult

to be sure that polyneuropathy or renal involvement with no
biopsy is indeed due to MC. Sensitive techniques can detect
cryoglobulins at low levels in many apparently healthy sub-
jects, but the significance of this remains elusive.

The etiologies and their frequencies are close to those
reported in some studies”-!8:19, but differ substantially from
those from Saadoun, et al, in which type II MC were relat-
ed to hematologic diseases (mainly B cell lymphoma) in
31%, autoimmune diseases in 33% (mainly SLE), and infec-
tious diseases in 9%2°. The higher incidence of lymphoid
malignancies in this last study may explain the poorer out-
come reported (14% of patients died after a mean followup
of 49 .4 months). In our study, with a similar mean followup,
only 2 patients died (6%). In addition no patient developed
B cell lymphoma during followup. Our series and others
show that lymphoid malignancies associated with MC are
quite diverse. It is therefore difficult to propose a unique
diagnostic strategy. In the absence of an orientating symp-
tom we propose to systematically perform a whole-body
scan and a bone marrow biopsy.

The rarity of associated infectious diseases challenges a
popular scenario for induction of MC, in which chronic
infections that generate large amount of IgG-containing
immune complexes may lead to RF B cell activation and
predispose to the selective expansion of B cell clone(s) lead-
ing to type II MC. It is noteworthy that none of our patients
had a history of type III MC preceding the development of
type II MC. Alternatively, type II MC may often represent
monoclonal gammopathy of undetermined significance,
with possibly no role for an (auto)antigen, the monoclonal
immunoglobulin having RF activity by chance. The
pathogeny of MC associated with autoimmune diseases may
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be different. They could be the consequence of the chronic
B cell activation that characterizes these diseases. Thus, an
interesting finding from our study is that essential MC seem
to be more severe than those associated with autoimmune
diseases. The significance of this remains elusive, but a sim-
ilar observation was reported by Matignon, et al'”.

The treatment of non-HCV-related MC is usually similar
to that of other vasculitides, with steroid as first-line thera-
py and in most severe cases the use of immunosuppressants,
in particular CYC. Although most patients were improved
by these regimens, only one patient had a sustained com-
plete response. In addition, these treatments, particularly
those including CYC or MMF, were associated with signif-
icant side effects including severe sepsis, which was the
major cause of death in longterm studies??2!. Anti-CD20
therapy may represent the best option, at least in severe
forms. Several uncontrolled studies have shown that ritux-
imab is efficient in treating both HCV and non-viral type 11
MC by suppressing RF production!3:14:1522_In our study 2
patients had a complete response and 3 greatly improved.
Given the severity of the initial presentation, 2 patients with
complete response were treated by one infusion every 6
months as maintenance therapy. This systematic approach
may be questioned, but the fact that the 3 other patients
relapsed suggests that maintenance therapy may be
required. By contrast, 2 patients experienced a disease flare
after rituximab infusion. Such an adverse event has been
reported in patients with MC and may be related to complex
formation between rituximab and RF?32423, Consequently,
Sene, et al* advised use of the 375-mg protocol and plasma
exchanges before infusion of rituximab in patients with high
levels of cryoglobulins. We think this approach should be
extended to all patients with a severe form of MC.

Recently, data from a French registry were reported that
included 23 patients with nonviral cryoglobulinemia (all
types, 8 malignant) treated with rituximab?>. Although clini-
cal efficacy was noted for most patients, tolerance was
marked by a high level of side effects including severe infec-
tions in 6 patients, of whom 3 died. This rate is much higher
than in patients with lupus or rheumatoid arthritis from that
same registry, and higher than in our patients with MC. The
infections occurred in a subgroup of patients with age > 70
years, type Il MC, and renal failure, using high-dose steroids.
The only obvious difference between these patients and ours
is their older age (73 + 5 vs 55.3 + 8 years, respectively). In
the French Autoimmunity and Rituximab (AIR) registry,
relapses were also very frequent, indicating that rituximab is
not curative and raising again the question of maintenance
therapy. Finally, our Patient 14 was successfully treated with
lenalidomide, which was also well tolerated. This agent was
chosen for its effect on plasma cell neoplasia and its stimu-
lating activity on virus-specific cytotoxic CD8+ T cells2¢-27.
To our knowledge this is the first report of a successful treat-
ment of type II MC with lenalidomide.

We show that an important proportion of non-HCV-relat-
ed type II MC remains the essential type. Significant efforts
should be made to find etiologies other than HCV, because
treatments with steroid and immunosuppressants are not sat-
isfactory, especially in severe forms. In these situations anti-
CD20 therapy may present the best option, but should be
used with caution, in particular in older people with renal
insufficiency. Its role in induction and/or maintenance ther-
apy needs to be evaluated in randomized studies. New
agents such as lenalidomide also need to be evaluated.
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