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Abstract: Hepatitis C virus (HCV) infection represents, by far, the
major cause of mixed cryoglobulinemia (MC). The renal disease
associated with this pathological condition is now well described. By
contrast, renal involvement in patients with MC not associated with
HCV has been only poorly described, and few cases have been reported.
We analyzed the demographic, clinical, and laboratory features and
outcome in patients presenting with renal disease associated with MC
not related to HCV infection. Records of 20 patients with MC and renal
disease, with no evidence of HCV by serology and polymerase chain
reaction analysis, were retrospectively analyzed. Renal biopsies and
extensive searches for lymphoproliferative disorder were performed in
all patients at presentation. MC was related to primary Sjögren Syndrome (pSS) in 9 patients, and to non-Hodgkin lymphoma in 1 patient,
while MC was classiﬁed as essential in the remaining 10 cases. Renal
involvement was characterized by microscopic hematuria in all patients,
nephrotic range proteinuria in 75% of patients, hypertension in 80% of
patients, and renal failure in 85% of patients (mean glomerular ﬁltration rate, 46 mL/min per 1.73 m2). Membranoproliferative glomerulonephritis with subendothelial deposits was observed in all kidney
specimens. Skin vasculitis was the main extrarenal manifestation. In all
patients, cryoglobulinemia was classiﬁed as type II MC, characterized by
monoclonal IgMJ and polyclonal IgG. Most patients (17/20) were
treated with steroids or immunosuppressive agents, or both. Initial renal
remission was observed in 94% of patients. However, renal relapse occurred in most patients, with 10% reaching end-stage renal disease.
Three patients with essential MC developed B-cell lymphoma 36Y48
months after the diagnosis of MC. Unexpectedly, B-cell lymphoma
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et Transplantation (IFRNT), and Paris XII University, Créteil; Internal
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induced by Epstein-Barr virus infection occurred in only 1 of the 9 pSS
patients. Forty percent of patients died as a result of extrarenal causes.
Renal disease associated with MC unrelated to HCV is characterized by the high prevalence of pSS (45%), the ﬁnding of CD20+ Blymphocyte nodular inﬁltrates in the kidney interstitium, and a high
incidence of overt B-cell lymphoma during follow-up. These ﬁndings
emphasize the need for repetitive clinical evaluation in those patients.
(Medicine 2009;88: 341Y348)
Abbreviations: GFR = glomerular filtration rate, HCV = hepatitis
C virus, HIV-1 = human immunodeficiency virus-1, MC = mixed
cryoglobulinemia, pSS = primary Sjögren syndrome.

INTRODUCTION
Cryoglobulins are proteins, mostly immunoglobulins that precipitate in the cold.25 According to the Brouet et al7 classiﬁcation,
based on the puriﬁcation and immunochemical analysis of cryoprecipitable immunoglobulins, there are 3 types of cryoglobulins:
type I cryoglobulins are composed of isolated monoclonal immunoglobulins (typically IgM) and are frequently associated with
myeloma or Waldenstrom macroglobulinemia; type II and III
are immunocomplexes formed by monoclonal (type II) or
polyclonal (type III) IgM with rheumatoid factor activity plus
the corresponding antigen (usually polyclonal IgG). ‘‘Mixed
cryoglobulinemia’’ (MC) is a term used to designate type II and
type III cryoglobulins.7 MC has been observed in various lymphoproliferative disorders, and in infectious and systemic autoimmune diseases.7 Cryoglobulinemia not associated with those
disorders has been deﬁned as ‘‘essential’’ cryoglobulinemia.
In the early 1990s, advances in serologic diagnosis of hepatitis C infection revealed a strong association between chronic
hepatitis C virus (HCV) infection and essential MC.1 The prevalence of HCV infection in cases of essential MC varies geographically from 40% to 92% of cases, being close to 90%
of cases in the Mediterranean basin.9,15,39 Renal involvement
occurs in 20%Y40% of MC cases associated with HCV infection, being more frequent when type II MC is detected together
with IgMJ rheumatoid factor in the serum.12,14,30 It is a major
cause of mortality and morbidity.1,9,15,39 However, in northern
European countries, lower prevalence rates of HCV infection
have been reported, and most patients with MC do not have
chronic HCV infection.11,32
The clinical and morphologic spectrum of renal MC has
been described almost exclusively in the context of HCV-related
MC.3,5,30,35 The renal manifestations may range from isolated
proteinuria to overt nephritic or nephrotic syndrome with a variable progression toward chronic renal insufﬁciency.5,30,35 The
www.md-journal.com
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histologic pattern, called ‘‘cryoglobulinemic glomerulonephritis,’’
is well characterized. Other pathological ﬁndings have been reported, however, including focal and mesangioproliferative glomerulonephritis, membranous glomerulonephritis, and isolated
cases of thrombotic microangiopathy.14,19,21
By contrast, renal involvement in patients with MC not
associated with HCV has been only poorly described, with only
a few cases reported.5,32 This issue is important, as the proportion of patients with renal involvement in the context of type
II MC is high mostly in regions where the prevalence of HCV
infection is relatively low.11,24,32,36
In the current study we report the ﬁrst large multicenter
study, to our knowledge, on the clinical and pathological presentation and outcome in patients with documented renal MC without evidence of HCV infection. Results show a high prevalence
of primary Sjögren syndrome (pSS), the presence of lymphoid
nodules in several kidney biopsies, and a good initial response to
steroid and/or immunosuppressants, but with a high relapse ratio,
and a relatively high incidence of lymphoma during outcome.

PATIENTS AND METHODS
This retrospective study was conducted in 9 French hospital
departments of nephrology, internal medicine, hematology, and
pathology (Nephrology and Dialysis, Tenon Hospital, AP-HP,
Paris; Internal Medicine and Nephrology, Pitié-Salpêtrière Hospital, AP-HP, Paris; Hematology, Saint-Louis Hospital, AP-HP,
Paris; Nephrology, and Transplantation, Henri Mondor Hospital, AP-HP, Paris; Nephrology and Dialysis, Necker-Enfants
Malades Hospital, Paris; Internal Medicine, and Nephrology B,
CHRU, Lille; and Nephrology, Valenciennes Hospital, Valenciennes). Inclusion criteria included the diagnosis of MC with
biopsy-proven renal disease and the absence of documented
HCV infection (negative anti-HCV antibodies and HCV polymerase chain reaction).
Clinical renal disease was deﬁned using the following
criteria: hypertension, blood pressure 9140/90 mm Hg; renal
failure, glomerular ﬁltration rate (GFR) G60 mL/min per 1.73 m2
(GFR was estimated by Modiﬁcation of Diet in Renal Disease
formula EMDRD^23); nephrotic range proteinuria, 93 g/d or
9300 mg/mmol creatininuria; and hematuria, 910,000 blood
cells/mL. MC extrarenal manifestations were recorded for each
patient as described previously.15 Renal remission was deﬁned
as 950% urinary protein reduction and disappearance of hematuria. Extrarenal remission was deﬁned as disappearance of
clinical symptoms.
In all cases, the diagnosis of renal disease was conﬁrmed by
a kidney biopsy. Histologic specimens were reviewed by 2 investigators blind to clinical features. Lesions were evaluated for the
percentage of mesangial sclerosis; endocapillary proliferation;
mesangial proliferation and double contours; the percentage of
glomeruli with global, segmental, and extracapillary proliferation;
and the percentage of tubular atrophy and interstitial ﬁbrosis.
Histologic specimens were also evaluated for the presence or
absence of arteriosclerotic lesions and necrotizing arteritis. Immunoﬂuorescence analysis included immunostaining using polyclonal antibodies to IgA, IgG, IgM, C3, C1q, kappa, and lambda.
If lymphoid nodules were present, immunophenotyping was performed on parafﬁn-embedded contiguous sections. Immunophenotyping was performed using a Ventana Benchmark automated
immunostainer with commercial primary antibodies directed
against CD20 (Dako, Denmark, clone L26, 1/500), CD3 (Thermo
Scientiﬁc, UK, clone SP7, 1/100), and CD23 (Novocastra, UK,
clone 1B12, 1/40). Electron microscopy was performed on kidney
biopsies of 2 patients, as previously described.26
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In patients with cryoglobulinemia identiﬁed as previously
described,10 the presence of MC was suspected based on rheumatoid factor activity, as detected by latex and Rose-Waaler
tests. Immunochemical typing of MC was performed using
electrophoresis and immunoelectrophoresis. MC was classiﬁed
according to the Brouet et al classiﬁcation.7 Connective tissue
disease was diagnosed based on standard criteria: pSS,41 systemic lupus erythematosus,20 rheumatoid arthritis,4 antiphospholipid syndrome,42 Beh0et disease,13 and mixed connective
tissue diseases.2 Hepatitis B virus surface antigen was analyzed
by enzyme-linked immunosorbent assay (ELISA). ELISA using
human immunodeﬁciency virus-1 (HIV-1) p24 coating was used
to assay anti-HIV-1 p24 antibodies. For conﬁrmation, Western
blots were used to detect proteins. Other infections were diagnosed using standard methods. Non-Hodgkin lymphoma was
diagnosed based on evidence of bone marrow, nodal, or extranodal lymphoproliferative disease with pathological features
compatible with the World Health Organization classiﬁcation
of neoplastic diseases.18 Finally, essential MC was considered in
cases in which no infectious, autoimmune, or hematologic diseases were found.

Statistical Analysis
Quantitative data are presented as means (1 standard
deviation) or medians (extreme values) in cases of asymmetric
distribution and were compared using the nonparametric MannWhitney test. Qualitative data are presented as percentages.
Categorical data were compared by the chi-square test or the
Fisher exact test when appropriate. A value of p G 0.05 was
considered signiﬁcant. Patient survival was calculated using the
Kaplan-Meier method.

RESULTS
Based on our inclusion criteria, we identiﬁed 20 patients
with biopsy-proven renal disease and MC without HCV infection, diagnosed between 1980 and 2006.

MC Etiology and Demographic Data
In all cases, MC typing revealed type II cryoglobulinemia,
including monoclonal IgMJ associated with polyclonal IgG.
Patients were classiﬁed according to MC etiology: 9 patients had
MC associated with pSS, 1 patient had B-cell lymphoma, and 10
patients had MC classiﬁed as essential (Table 1). None had an
infectious disease or an autoimmune connective tissue disease.
All patients were white. Most patients were women (the female
to male ratio was 3:1), particularly in the pSS group (p = 0.03),
which was all women. The mean age at diagnosis of renal
disease associated with MC was 60 T 12 years (range, 32Y79 yr).
No differences in age were identiﬁed between the 2 groups
considering patients with pSS or not.

Renal Symptoms at Presentation
As shown in Table 1, the most frequent presenting renal
syndrome was nephrotic proteinuria (85% of cases) with microscopic hematuria (100% of cases) and renal insufﬁciency
(85% of cases). Hypertension was present in 80% of cases. The
mean GFR at diagnosis was 46 T 18 mL/min per 1.73 m2 (range,
23Y91), and the median interval between renal manifestations
and the ﬁrst extrarenal MC-related symptoms was 12 months
(range, 0Y300 mo). In 10 patients including only 2 patients in the
pSS group, the onset of renal disease was concomitant with
extrarenal manifestations associated with MC. We observed no
signiﬁcant differences in renal presenting syndrome between
patients with pSS and those without. However, pSS patients
tended to have less hypertension than patients without pSS
(67% vs. 91%, respectively), less renal failure (78% vs. 91%)
* 2009 Lippincott Williams & Wilkins
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TABLE 1. Clinical and Laboratory Renal Features at Presentation

Age
Patient (yr) Sex
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

76
48
51
68
79
69
53
48
67
40
72
63
72
55
62
55
64
59
63
32

F
F
F
M
F
M
M
F
F
M
M
F
F
F
F
F
F
F
F
F

Hypertension
+
+
+
+
+
+
+
j
+
+
+
+
+
+
+
j
j
+
j
+

Interval
Between Renal
C3
C4
Nephrotic
GFR
Manifestations
(mg/dL) (mg/dL) and First MC
Range
Microscopic (mL/min
Proteinuria Hematuria per 1.73 m2) (40Y135) (20Y75) Symptoms (mo)
+
+
j
+
+
j
+
j
+
+
+
+
+
+
+
+
+
j
j
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

with a mean GFR at diagnosis of 52 T 18 vs. 33 mL/min per
1.73 m2 (range, 23Y83) and a longer median interval between
renal involvement and the ﬁrst symptoms of MC: 60 (range,
60Y166 mo) vs. 0 (range, 0j300 mo) months.

Morphologic Analysis of Renal Biopsy Specimens
Eighteen biopsies were available for review. The biopsies
contained a median of 12 (range, 3Y60) glomeruli. Type I
membranoproliferative glomerulonephritis was the only histologic pattern observed. It was characterized by mild to moderate
mesangial hypercellularity, moderate mesangial matrix expansion, and few to several double contours of the glomerular
capillary walls. The glomeruli were inﬁltrated by a large number
of monocytes and few polymorphonuclear cells. ‘‘Protein
thrombi’’ were detected in 82% of patients (14/17). Superimposed focal segmental glomerulosclerosis and crescentic extracapillary proliferation involving less than 5% of the glomeruli
were found in 5 and 2 patients, respectively. Immunoﬂuorescence demonstrated subendothelial and intracapillary glomerular deposits of IgG, IgM and C3, and kappa and lambda light
chains. C1q and IgA were also found in 33% (6/18) and in 22%
(4/18) of patients, respectively.
Interstitial ﬁbrosis ranged from 5% to 30% (mean, 7%) and
tubular atrophy from 0% to 30% (mean, 5%). Inﬂammation of the
interstitium, composed of mononuclear cells, affected 0%Y30%
of the parenchyma (mean, 10%). In addition to a mild to moderate leukocyte inﬁltration of the interstitium, we identiﬁed lymphoid nodules in 7 patients (3 with pSS: Patients 12, 14, 15; and
4 without pSS: Patients 2, 4, 10, 11). The nodules consisted
of small normal-appearing CD20+ B lymphocytes (in 80% of
cases) associated with reactive CD3+ T lymphocytes (in 20%
of cases). Two nodules were positive for CD23, the follicular
dendritic cell marker.
* 2009 Lippincott Williams & Wilkins

31
28
48
30
29
39
23
52
59
83
33
41
52
33
33
51
55
91
41
68

59
81
40
65
40
74
29
35
132
60
50
70
48
52
97
69
58
80
49
70

1
1
2
19
2
8
6
2
0
6
1
2
1
2
4
12
5
0
44
2

300
24
0
0
0
36
0
0
0
0
0
60
0
166
60
72
0
60
60
60

MC Etiology
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
B-cell lymphoma
pSS
pSS
pSS
pSS
pSS
pSS
pSS
pSS
pSS

Necrotizing arteritis was observed in 4 patients (22% of
cases: Patients 5, 10, 19, 20) and arteriosclerosis in 13 patients
(72% of cases).
Electron microscopy analysis of kidney biopsies was performed in 2 patients: Patients 11 and 14. Capillary thickening due to double contours and subendothelial dense deposits
were observed. Granular, amorphous, or organized microtubular
deposits were seen in the capillary wall and in intracapillary
thrombi. Monocytes-macrophages containing electron-dense
material were also frequently found in the capillary lumen
(Figure 1).

Extrarenal Clinical and Laboratory Features
Extrarenal clinical and laboratory characteristics of patients
at diagnosis of renal disease are shown in Table 2. Cutaneous
features were the most frequent extrarenal clinical manifestation;
purpuric rash involving the lower extremities was the most
common symptom (in 80% of cases). Arthralgia and peripheral
nervous system involvement were less common (in only 35%
and 30% of cases, respectively). Only 1 patient had renal involvement without extrarenal signs. Patients with pSS had nervous system involvement more frequently than patients without
pSS (44% vs. 18%, respectively), and cutaneous manifestations less frequently (67% vs. 91%, respectively), although these
differences did not reach statistical difference.
Tests for rheumatoid factors were positive in 17 patients.
Hypocomplementemia was present in 100% of cases. C4 levels
were low in 19 of 20 patientsV virtually undetectable in 12 of
themVwhile C3 was normal or near normal in 18 of 20 patients. Among the 12 patients with virtually undetectable levels
of C4, study for C4 deﬁciency was performed in 6 patients
(Patients 6, 7, 8, 9, 16, 17) and was negative for all patients.
Moreover, 3/17 (17%) patients normalized complement level
www.md-journal.com
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The median GFR at the end of follow-up was 53 (T 25)
mL/min per 1.73 m2. Doubling of serum creatinine levels or
end-stage renal disease occurred in 5 patients (3 patients with
pSS and 2 patients without pSS). Proteinuria reduction was
observed in 70% of patients. Complement levels normalized
in only 17% of all patients, and MC disappeared in 20% of
all patients.
One patient from the pSS group and 3 from the non-pSS
group developed B-cell lymphoma after a median follow-up of
78 months (range, 36Y184 mo). Histopathological evaluation
revealed nodal marginal B-cell lymphoma in Patients 2 and 9
and lymphoplasmacytoid lymphoma in Patient 10, all from the
non-pSS group; and Epstein-Barr virus-associated large B-cell
lymphoma in Patient 20 from the pSS group. The lymphoma
was discovered concomitantly with renal or extrarenal MC relapse in Patients 2 and 9. All patients displayed hematologic
remission at the end of follow-up.
Eight of the 20 patients (40%) died during follow-up
including 5 patients in the pSS group (56%) and 3 patients in the
non-pSS group (27%). Causes of death were cerebral hemorrhage in 3 cases, gastrointestinal bleed in 1, infectious disease in
1, diffuse vasculitis in 1 case, and were undetermined in 2 cases.
The median interval between the diagnosis of renal disease and
death was 51 months (range, 3Y264 mo).
FIGURE 1. Ultrastructural aspect of renal biopsies. A. Irregular
thickening of the capillary wall with dense deposits (arrows) and
double contours (arrowheads). Macrophages (M) containing
electron-dense material are ﬁlling the capillary lumen (Patient 14)
(original magniﬁcation  25,000). B. Intracapillary organized
thrombi with a ‘‘gridlike‘‘ crystalline appearance on transversal
section (Patient 14) (original magniﬁcation  50,000). C.
Subendothelial deposits with organized microtubular and annular
(arrows) aspects (Patient 11) (original magniﬁcation  50,000).

DISCUSSION
Renal involvement in patients with MC and HCV infectionrelated MC has been well documented in large series of patients.
In contrast, there is little information, derived only from case

TABLE 2. Clinical, Laboratory, and Immunologic Features
All
pSS Non-pSS
Patients Group Group
p
(n = 20) (n = 9) (n = 11)
% (No.) % (No.) % (No.) Value

after treatment. ANA titers were positive in 13 patients. Autoantibodies were signiﬁcantly more frequent in pSS patients.

Treatment and Outcome
Treatment and outcome for individual patients are depicted
in Table 3. The median follow-up was 48 months (range, 3Y264
mo). Three patients were untreated, 1 because of early death
(Patient 14) and the other 2 due to spontaneous remission
(Patients 4 and 6). Most patients were given steroids (n = 15) as
ﬁrst-line therapy, alone (n = 5) or associated with alkylating
agents (n = 10), mainly cyclophosphamide (n = 9) or azathioprine
(n = 1). Plasmapheresis was associated with steroids and cyclophosphamide in 1 patient and was the only treatment for another (Patient 19). One patient with B-cell lymphoma received
chloraminophene alone (Patient 11). Initial remission of the nephropathy was observed in 16 of 17 patients, and remission of
extrarenal symptoms occurred in 13 patients. Despite clinical
remission, the C4 complement fraction was always low and
cryoglobulinemia disappeared in only 4 cases (20% of patients).
Relapses were observed in 12 patients. They included
7 renal relapses associated or not with extrarenal relapses and
5 isolated extrarenal relapses. The median number of relapses
was 1 (range, 0Y3) and the median time to relapse was 18 months
(range, 1Y60 mo). All relapses were treated with steroids
(n = 10), associated with cyclophosphamide (n = 3), plasmapheresis (n = 3), or azathioprine (n = 3). Two patients received
interferon alpha or anti-CD20 as third-line therapy. Monoclonal
antibody anti-CD20 was used to treat B lymphoma concomitant
with an MC relapse (purpura, Patient 9).
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Clinical features
Cutaneous
Articular
Peripheral nerve
Liver
Lung
Gastrointestinal
Lymphadenopathy
Laboratory features
Anemia
Thrombocytopenia
Lymphopenia
Immunologic features
Rheumatoid factor
ANA
Ro/SS-A antibody
La/SS-B antibody
U1-RNP antibody
Monoclonal gammopathy
Hypogammaglobulinemia
Low C3
Low C4

80% (16)
35% (7)
30% (6)
30% (6)
15% (3)
15% (3)
30% (6)

67%
33%
44%
22%
11%
11%
22%

(6)
(3)
(4)
(2)
(1)
(1)
(2)

91% (10)
36% (4)
18% (2)
36% (4)
18% (2)
18% (2)
36% (4)

0.28
1
0.34
0.64
1
1
0.64

75% (15) 78% (7) 73% (8) 1
10% (2) 11% (1) 9% (1) 1
40% (8) 44% (4) 36% (4) 1
85% (17) 89% (8) 82% (9)
65% (13) 100% (9) 36% (4)
35% (7) 67% (6) 9% (1)
10% (2) 11% (1) 9% (1)
15% (3) 22% (2) 9% (1)
85% (17) 89% (8) 82% (9)
80% (16) 78% (7) 82% (9)
30% (6) 22% (2) 36% (4)
95% (19) 89% (8) 100% (11)

1
0.0047
0.01
1
0.56
1
1
0.38
0.69

Abbreviations: ANA = antinuclear antibodies, U1-RNP = antiribonucleoprotein antibodies.
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+
+
+
j
+
j
+
+
+
+
j

+
+
j
+
+
+
+
j
+

j
j
j
j
j
j
j
+
j
j
j

j
+
j
j
j
+
+
+
j

Abbreviations: IFN = interferon, NA = not available.

76 Essential
48 Essential
51 Essential
68 Essential
79 Essential
69 Essential
53 Essential
48 Essential
67 Essential
40 Essential
72 B-cell
lymphoma
63
pSS
72
pSS
55
pSS
62
pSS
55
pSS
64
pSS
59
pSS
63
pSS
32
pSS
j
+
j
+
+
+
+
j
+

+
+
+
j
j
j
j
+
+
+
j
j
j
j
j
j
j
j
j
j

j
+
j
j
j
j
j
j
j
+
j
+
j
j
j
j
j
j
j
j

j
j
j
j
j
j
j
j
j
j
+
+
j
j
j
j
j
j
j
+

j
j
j
j
j
j
j
+
j
j
j
j
j
j
j
j
j
j
j
j

j
j
+
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j

j
j
j
j
j
j
j
+
j
j
j

PlasmaChloramipheresis Steroids Cyclophosphamide Fludarabine nophene Azathioprine IFN-> Anti-CD20

2
2
0
0
0
1
3
0
3

0
2
3
1
2
0
0
2
2
1
0

Relapse
(no.)

41
52
33
33
51
55
91
41
68

31
28
48
30
29
39
23
52
59
83
33

17
7
NA
85
75
74
39
41
73

21
62
62
25
33
68
71
69
48
87
68

NA
NA
NA
1.5
0
NA
0
1.4
3

1.5
2.5
0.5
1.5
0
0
0
0
NA
0
1

j
+
+
j
j
+
+
+
j

+
j
j
+
j
j
j
j
+
j
j
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12
13
14
15
16
17
18
19
20

1
2
3
4
5
6
7
8
9
10
11

Etiology

At End of Follow-Up
GFR at
Diagnosis GFR
(mL/min (mL/min
per Proteinuria
per
(g/d)
Death
1.73 m2 ) 1.73 m2 )

&

Age
Patient (yr)

TABLE 3. Treatment and Outcome
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reports and small series, on the incidence and characteristics
of kidney disease in the patients without HCV infection.5,11,32
Therefore, we carried out a French multicenter retrospective study
of 20 patients with MC-related kidney involvement but without
HCV infection, to our knowledge representing the largest series
available so far. Our aim was to deﬁne the clinical and pathological spectrum of the renal disease comparatively with HCVrelated MC, to identify the etiology of MC, and to analyze the
response to therapy and outcome. Main results are the high
prevalence of pSS, the ﬁnding of lymphoid nodules in the biopsy,
and the high percentage of lymphoma in patients without pSS
during follow-up.
We reviewed the main series of MC-related kidney disease
as yet reported in order to delineate potential singularities of
non-HCV MC (Table 4). In 1995, Tarantino et al35 retrospectively described the clinical outcome of 105 patients with
essential MC and renal involvement. Anti-HCV antibodies were
retrospectively searched for in 34 patients, 85% of whom had
HCV infection.35 Although, anti-HCV antibodies were searched
for in only 30% of the patients (34 of 105 patients), the study
suggests that HCV is a major cause of MC-related kidney disease. In 2002, Beddhu et al5 reported 17 cases of renal MC.
Eleven of these 17 patients had MC associated with HCV, and
6 had MC without HCV. There was no difference in renal presentation between the 2 patient groups, although the outcomeV
deﬁned as doubling of creatinine, normalization of complement,
and disappearance of cryoglobulinVtended to be better in nonHCV MC. In a 2007 retrospective study, Roccatello et al30 reported clinical, serologic, and morphologic data from 146
patients with cryoglobulinemic glomerulonephritis, 88% of
whom had HCV-associated MC. There were no ﬁndings speciﬁc
to patients without HCV in that series.30
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In the current study, MC was related to pSS in 45% of
patients, while MC was classiﬁed as essential in 50% of cases
and was related to hematologic disease in only 1 patient. Our
results differ from those of a previously published study,32 in
which non-HCV-related type II MC was related to connective
tissue diseases (mostly systemic lupus erythematosus) in 33%
of patients, hematologic diseases (mainly non-Hodgkin lymphoma) in 31%, and infectious diseases in 9%. However, kidney
involvement was not a criterion of inclusion in the latter study.
The leading renal manifestations presented by our patients
were nephrotic range proteinuria with microscopic hematuria
and renal insufﬁciency. In HCV-associated MC, the presence of
renal syndrome appears to be less serious, as nephrotic proteinuria occurs in only 25% of cases and renal insufﬁciency in
only 40% of cases.14,30,35
All patients exhibited membranoproliferative glomerulonephritis, which is also the main nephropathy observed in
patients with HCV infection (see Table 4). However, an unexpected ﬁnding was the presence of interstitial lymphocytic
nodule inﬁltration in 7 patients (3 from the pSS group and 4 with
essential MC). Interstitial lymphocytic inﬁltration has been
reported previously in patients with HCV-related MC, but without nodular organization.5,14,30 The nodules were mainly composed of B-lymphocytes (80%). In addition, follicular dendritic
T cells (CD23+) were present in 2 patients. Although the origin
of these B-cell nodules is unclear, they may result from the
occurrence of lymphoid neogenesis and/or ectopic germinal
center formation, as previously described in salivary glands from
patients with pSS and in renal transplant humoral rejection.33,38
Ultrastructural analysis available in 2 patients showed usual aspects of cryoglobulinemic glomerulonephritis, with some deposits exhibiting a typical microtubular organization.

TABLE 4. Pattern of Renal Involvement in Patients With MC With or Without HCV Infection, Previous and Present Reports
Beddhu 20025 Roccatello 200730 Beddhu 20025 Present Report
(n = 11)
(n = 146)
(n = 6)
(n = 20)
HCV-positive patients
11/11 (100%)
Demographics
Mean age at diagnosis (yr)
43.1 T 1.2
Women
18%
Clinical renal disease
Hypertension
75%
Renal failure
72%
Microscopic hematuria
100%
Nephrotic range proteinuria
45%
NA
GFR (mL/min per 1.73 m2)
Interval between renal involvement and first MC symptoms (mo)
NA
Type II cryoglobulin
54%
Histologic renal disease
MPGN
63%
Evolution
Relapse (median number, range)
NA
NA
GFR (mL/min per 1.73 m2)
Disappearance of urinary abnormalities
45%
Creatinine doubled
45%
Normalization of complement levels
18%
Disappearance of cryoglobulin
18%
Death
NA

128/146 (88%)
152.2 T 13
56.8%
55%
58%
88%
21%
NA
31.2 T 52.8
69%
87%
1 (1Y4)
NA
NA
NA
NA
NA
21%

0 (0%)

0 (0%)

54.7 T 3.2
66%

60 T 12
60%

NA
66%
100%
33%
NA
NA
33%

80%
85%
100%
75%
46 (18)
12 (range, 0Y300)
100%

950%

100%

NA
NA
66%
0%
50%
50%
NA

1 (0Y3)
53 T 25
70%
20%
15%
40%
40%

Abbreviations: MPGN = membranoproliferative glomerulonephritis, NA = not available.
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Type II MC was identiﬁed in 100% of patients and was
invariably formed by polyclonal IgG and monoclonal IgMJ. In
HCV infection, the prevalence of type II cryoglobulins, with
predominant IgMJ rheumatoid factor, was signiﬁcantly greater in
patients with nephrotic syndrome than in patients without renal
involvement (74% vs. 27%, respectively).12,30 This suggests that
clonal restriction is likely to be a determinant factor of renal
involvement. Similarly, in patients with pSS, membranoproliferative glomerulonephritis seems to occur exclusively in those with
type II MC and the IgMJ component, again suggesting
monoclonal B-cell activation.17 In the absence of clinical or
histopathological features of lymphoproliferative disorders, bone
marrow B-cell clonal expansion was shown to be associated with
nephritis in MC syndrome.27 These data, which tend to relate the
occurrence of nephritis to that of B-cell clonal proliferation
(whose IgMJ is a marker), have important therapeutic implications because they favor the use of anti-B cell therapy in patients
with MC-related kidney disease with or without HCV infection.8
They are corroborated by the efﬁcacy of anti-CD20 monoclonal
antibody treatment for severe MC manifestations.37
Most of our patients presented with a typical pattern of low
or undetectable C4 and normal or relatively normal C3 serum
levels. Familial cryoglobulinemia and C4 deﬁciency were previously described in 1 family.6 We did not observe C4 deﬁciency
in the tested patients in our series; none of the patients exhibited
a familial history of MC.
Spontaneous remission has been described previously in
patients with HCV infection, in less than 10% of patients.14 In
this study, spontaneous remission occurred in 2 patients. In MC
patients with HCV, remission of renal disease has been observed
despite the persistence of MC and complement activation in
many patients.14,35 Similarly, in the current series, disappearance
of MC and normalization of complement levels occurred in 40%
and 15%, respectively. These data suggest that in addition to
cryoglobulin deposition, downstream events including monocyte inﬁltration and release of inﬂammatory mediators play a
role in full-blown expression of the disease.
As previously reported31 and observed in the current study,
response to chloraminophene and ﬂudarabine therapy was optimal in 3 patients (including relapse concomitant with B-cell
lymphoma in 2 of them). Previous studies have suggested that
rituximab was at least as effective as cyclophosphamide in
treating membranoproliferative glomerulonephritis in MC patients with HCV infection, by blocking cryoglobulin production.8,16,22,28,29,34,37,43 Only 1 of our patients received rituximab,
because most patients were seen before availability of the
monoclonal antibody. Rituximab was used as ﬁrst-line treatment
in this setting. Whether rituximab would have an equivalent
efﬁcacy in patients without HCV infection remains to be determined, but the use of this therapy appears to be a reasonable
strategy for these patients.
As previously reported14,30 in patients with HCV, the overall patient survival rate was almost 60%, and the causes of
death were mainly related to extrarenal complications. In the
current series, 4 patients developed B-cell lymphoma during
follow-up. Unexpectedly, this complication was observed in 3
patients with essential MC and only 1 with pSS-related MC. The
high rate of lymphoma is in keeping with a 2006 report32 indicating that MC patients without HCV had a 4-fold greater risk
of developing B-cell non-Hodgkin lymphoma. By contrast, a
lower incidence of B-cell lymphoma has been reported in
patients with MC related to HCV, after a mean follow-up of
8.8 T 8.1 years.15 These results strongly suggest that essential
MC may indicate a pre-B-cell lymphoma state, and thus should
be supervised.27,40
* 2009 Lippincott Williams & Wilkins
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In conclusion, we report what is to our knowledge the ﬁrst
large series of patients with renal involvement related to MC
without HCV infection. The occurrence of overt B-cell lymphoma during follow-up emphasizes the need for repetitive
clinical evaluation of patients. Although the response to immunosuppressive therapy was favorable in most cases, prospective controlled randomized studies are required to establish
evidence-based guidelines for treating MC-related glomerulopathies unrelated to HCV. Because of the presence of CD20+ Bcell lymphoid nodules in the kidney interstitium and the efﬁcacy
of anti-CD20 monoclonal antibody in HCV-related MC, it is
reasonable to anticipate that anti-CD20 antibody would be
a ﬁrst-line option in these patients.
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