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Introduction

Cryoglobulins are immunoglobulins that reversibly precipi-
tate when the temperature is <37°C and redissolve upon 
rewarming.1 Patients with cryoglobulinemia can develop 
systemic small-vessel vasculitis which involves with mul-
tiple organ systems.2 Cryoglobulinemia is classified based 
on its immunoglobulin composition according to Brouet’s 
classification;3 type I cryoglobulinemia comprises single 
monoclonal immunoglobulin and is associated with lym-
phoproliferative disorders; type II cryoglobulinemia is 
composed of a combination of monoclonal and polyclonal 
immunoglobulins; type III cryoglobulinemia consists of 
polyclonal IgM and IgG. Type II and type III cryoglobulins 
correspond with mixed cryoglobulinemia and are associated 
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with chronic infection, particularly hepatitis C virus (HCV), 
as well as autoimmune diseases, such as Sjögren syndrome 
and systemic lupus erythematous.2

Type I (monoclonal) cryoglobulinemia is produced from 
an abnormal clone in lymphoproliferative diseases and can 
deposit in kidney tissue and induce inflammation, which is 
one of the important causes of monoclonal gammopathy of 
renal significance (MGRS). For type II cryoglobulinemia, 
monoclonal proteins are usually discovered from the redis-
solved cryoprecipitate.4,5 However, an association between a 
detectable monoclonal gammopathy in patient’s serum and 
type II cryoglobulinemia (which contains a mixture of both 
monoclonal and polyclonal immunoglobulins) is not clearly 
established. The recognition of mixed cryoglobulinemic glo-
merulonephritis as a presenting feature of MGRS is impor-
tant, since it is associated with an abnormal B-cell clone. 
Clinicians should aim for the treatment of an underlying 
lymphoproliferative disease rather than solely focusing on 
the treatment of cryoglobulinemia.

This article discusses a case of patients with type II cryo-
globulinemic membranoproliferative glomerulonephritis 
(MPGN) with a detectable monoclonal IgM kappa in serum. 
In addition, an extensive literature review was conducted to 
gather all the information about previously reported cases of 
the same nature to demonstrate the possible association 
between serum monoclonal gammopathy and type II cryo-
globulinemic glomerulonephritis.

Case presentation

A 71-year-old woman who had previously been diagnosed 
with rheumatoid arthritis presented with generalized edema, 
worsening hypertension, and non-blanchable erythematous 
papules with reticulation on both legs, which had been pre-
sented for 4 months, as shown in Figure 1. Rheumatoid 
arthritis had been diagnosed 5 years prior when she presented 
with polyarthralgia and positivity for rheumatoid factor. 
Prednisolone, methotrexate, and subcutaneous etanercept 
were prescribed, and complete clinical remission had been 
achieved after 2 years of treatment. The medications were 
then discontinued, and the patient sustained her clinical 
remission afterward.

The patient had developed both ankle edema 4 months 
prior to this admission, which slowly progressed to the 
pretibial areas. Her urine appeared foamier for 2 months, 
which was accompanied by rising of blood pressure accord-
ing to a home monitoring device. Urine color and volume 
were unchanged from the patient’s perspective. Physical 
examination indicated high blood pressure (190/94 mm Hg), 
bilateral pitting edema, and livedo reticularis of both legs. 
No other skin lesion was found. There was no active arthri-
tis, fever, or lymphadenopathy. The results of the initial 
investigation are displayed in Table 1, which shows a serum 
creatinine of 1.86 mg/dL, dysmorphic red blood cells in 
urine, and proteinuria.

Further investigations showed a positive result for antinu-
clear antibody (ANA) with a homogeneous, fine-speckled, 
and nucleolar pattern (titer > 1:1280). The level of rheuma-
toid factor was 54.40 IU/mL (normal < 20 IU/mL). Serum 
cryoglobulin was positive. Serological tests for HCV and 
human immunodeficiency virus (HIV) were negative. The 
serology results for hepatitis B virus (HBV) were negative 
for HBsAg, positive for anti-HBc, and positive for anti-HBs 
antibodies. Complement C3 was normal, and C4 was 
3.09 mg/dL (10–40 mg/dL).

A percutaneous kidney biopsy was performed and kidney 
pathology is shown in Figures 2 and 3. The kidney pathology 

Figure 1.  Non-blanchable erythematous macules and palpable 
purpura on patient’s leg(s).

Table 1.  Initial laboratory investigation at presentation.

Investigation Patient’s  
result

Reference 
range

Hemoglobin, g/dL 10.0 12.0–15.0
WBC count, /μL 5080 4500–11,000
Blood urea nitrogen, mg/dL 29 7–20
Serum creatinine, mg/dL 1.86 0.7–1.2
Serum albumin, g/dL 3.2 3.5–5.0
Serum globulin, g/dL 3.3 2.0–3.3
AST, U/L 37 5–35
ALT, U/L 35 0–40
Serum cholesterol, mg/dL 190 120–200
Serum HDL, mg/dL 61 35–75
Serum LDL, mg/dL 106 60–130
RBC in urinalysis, /HPF 30–50 

(dysmorphic 
RBCs were seen)

0–2

WBC in urinalysis, /HPF 2–3 0–2
Urine protein/creatinine ratio, g/g 16.43 <0.15

ALT; alanine aminotransferase; AST; aspartate aminotransferase, HDL; 
high-density lipoprotein, LDL; low-density lipoprotein, RBC; red blood 
cell, WBC; white blood cell.
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Figure 2.  Kidney biopsy pathology. Light microscopic examination stained with hematoxylin and eosin (a; original magnification, ×400) 
and periodic acid-Schiff (b; original magnification, ×400). Immunofluorescence study of IgM (c; original magnification, ×400), kappa (d; 
original magnification, ×400), and lambda (e; original magnification, ×400).

Figure 3.  Electron microscopic examination of kidney pathology showing electron-dense deposits in the capillary loop (a; bar = 2 μm). 
Higher magnification of electron-dense deposits showing organized structures (b; bar = 500 nm).
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revealed diffuse endocapillary hypercellularity and mesan-
gial expansion with lobular accentuation of glomeruli in 
hematoxylin and eosin (H&E) staining. Periodic acid-Schiff 
(PAS) staining demonstrated global and diffuse double-con-
tour thickening of the glomerular basement membrane, 
which was compatible with a pattern of MPGN. No crescen-
tic lesion was observed.

The immunofluorescence (IF) study revealed predomi-
nant IgM (2+) staining. IgG (1+) and C3 (1+) granular 
staining in mesangium and capillary loops were also 
observed. Equivalent kappa and lambda staining was found 
in the capillary loops (1+). C1q and IgA results were nega-
tive. Figure 3 displays the results of an electron microscopic 
(EM) study, which revealed the deposition of organized elec-
tron-dense materials at the mesangium and subendothelium. 
The substructures were composed of short microtubules 
(~20 nm thickness) with hollow centers. Neomembrane for-
mation and diffuse foot process effacement were also noted.

The positive result for serum cryoglobulin, bilateral skin 
rash compatible with leukocytoclastic vasculitis, polytypic 
IgM-dominant deposits in the IF study, and organizing 
deposits in the EM study help to narrow the diagnosis to 
cryoglobulinemic glomerulonephritis. The kidney pathology 
did not show any light-chain restriction since there was equal 
intensity of kappa and lambda staining, suggesting mixed 
cryoglobulinemic glomerulonephritis. The underlying cause 
of cryoglobulinemia was then investigated in this elderly 
patient.

Common causes of mixed cryoglobulinemia such as HCV 
and HBV were ruled out by negative serology results. The 
results of age-appropriate cancer screenings including colo-
noscopy, mammography, and pelvic examination were all 
negative. However, serum protein electrophoresis revealed a 
monoclonal spike of 0.35 g/dL. Serum immunofixation 
showed IgM kappa monoclonal gammopathy. The immuno-
fixation of cryoprecipitate was not done at that time due to 
the logistic issue in the out-patient setting. Serum kappa was 
248.31 mg/dL (3.3–19.4 mg/dL) and serum lambda was 
40.84 mg/dL (5.71–26.30 mg/dL) with a kappa-to-lambda 
free light-chain ratio of 6.08. These findings raised the pos-
sibility of lymphoproliferative disorder. However, bone mar-
row aspiration and biopsy showed normocellular trilineage 
marrow without evidence of abnormal clonality, lymphoma, 
or plasma cell disorders.

Based on all evidence, particularly the detectable mono-
clonal IgM kappa gammopathy in the patient’s serum despite 
not revealing lymphoproliferative disease, a diagnosis of 
MGRS with non-hepatitis-associated mixed cryoglobuline-
mic glomerulonephritis was suspected. After a multidiscipli-
nary team discussion and informing the patient of all the 
possibilities, clone-directed therapy was initiated, including 
a 3-week cycle of oral cyclophosphamide at 200 mg/day and 
dexamethasone. After six cycles, the bilateral leg edema and 
rash were completely resolved. Serum creatinine was 

decreased to 0.83 mg/dL, and proteinuria was 0.49 g/g creati-
nine. The monoclonal protein level was decreased to 0.13 g/
dL, and the serum kappa-to-lambda ratio was 1.3. The patient 
is still in remission as of 3 years after the completion of 
treatment.

Discussion

This report discusses a case of detectable serum IgM kappa 
monoclonal gammopathy with non-hepatitis-associated 
mixed cryoglobulinemic glomerulonephritis. The diagnosis 
of mixed cryoglobulinemia was made based on serum cryo-
globulin and kidney pathology findings, which indicated 
MPGN, organized microtubular substructural deposits, and 
polytypic IgM-dominant staining in the IF study. The patient 
was treated with clone-directed therapy and has been in renal 
and hematological remission.

Two important points were raised from the presenting 
case. The first is the awareness of secondary causes of 
mixed cryoglobulinemic glomerulonephritis. Previous 
studies showed that the mean age of patients with essential 
or non-malignancy-related mixed cryoglobulinemia was 
50–60 years.6,7 The new onset of cryoglobulinemic glomer-
ulonephritis in our 71-year-old patients emphasized the 
necessity of exploring other causes, particularly hemato-
logic malignancy, which has been reported to relate with 
type I and type II cryoglobulinemia.8 The use of clone-
directed therapy was associated with favorable outcome in 
cryoglobulinemic glomerulonephritis cases with hemato-
logic conditions.5 The patient might have received an inade-
quate treatment if the diagnosis of essential cryoglobulinemia 
had been made. Second, compared with monoclonal gam-
mopathy detected in cryoprecipitate, the evidence of mono-
clonal gammopathy that can be detected in serum of patient 
with type II cryoglobulinemia has been less established, 
which could serve as another sign for MGRS-related 
cryoglobulinemia.

The definition of MGRS was established by the 
International Kidney and Monoclonal Gammopathy (IKMG) 
research group in 20178 as any B-cell or plasma cell clonal 
lymphoproliferation that does not cause tumor complications 
or meet any current hematological criteria for specific ther-
apy, with one or more kidney lesions that are regulated to the 
produced monoclonal immunoglobulin. Kidney lesions 
associated with MGRS can be classified according to the 
presence of monoclonal immunoglobulin deposits and the 
organization of the deposits. The differential diagnosis of 
MGRS-associated lesions with microtubular substructures, 
as presented in our case, includes immunotactoid glomeru-
lonephritis and cryoglobulinemic glomerulonephritis. Type 
I cryoglobulinemic glomerulonephritis is known to be 
associated with monoclonal gammopathy and lymphopro-
liferative disorders. Type II cryoglobulinemic glomerulo-
nephritis involves a mixture of monoclonal and polyclonal 
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immunoglobulins and can also be the initial presentation of 
MGRS-associated lesions.8

To date, there is still controversy about the role of serum 
monoclonal gammopathy in type II cryoglobulinemic glo-
merulonephritis. It is known that type II cryoglobulinemia 
consists of monoclonal and polyclonal immunoglobulins 
(which can be demonstrated by the immunofixation of cryo-
precipitate). However, unlike cryoprecipitate, the monoclo-
nal protein is not universally detectable in the patient’s 
serum.9,10 The true prevalence of detectable monoclonal pro-
teins in the serum of type II cryoglobulinemic patients has 
yet to be identified. A previous study reported a prevalence 
of 20% for monoclonal protein in the serum of patients with 
noninfectious mixed cryoglobulinemic glomerulonephritis.9 
More recent study showed a prevalence of 76% for positive 
serum protein electrophoresis/immunofixation in non-hepa-
titis-associated cryoglobulinemia patients (combining type I, 
II, and III).5 Moreover, an association has yet to be deter-
mined between the detectable serum monoclonal antibody 
and the clinical outcome or prognosis. For example, evi-
dence is lacking whether the patients with detectable level of 
serum monoclonal antibody might be more related to an 
underlying hematologic malignancy or worse prognosis, 
compared with the patients with only detectable monoclonal 
antibody in the cryoprecipitate.11,12 The response to clone-
directed therapy might also be different between these two 
groups.

Table 2 summarizes a review of the literature of the non-
infectious mixed (type II) cryoglobulinemic glomerulone-
phritis, in which the association with serum monoclonal 
gammopathy was determined.9,13–18 Interestingly, all of the 
cases of the noninfectious mixed cryoglobulinemia with 
positive serum monoclonal gammopathy were linked with 
serum IgM kappa monoclonal antibody. We speculated that 
the IgM monoclonal gammopathy might have high autoan-
tibody activity that allows for the formation of an immune 
complex, as also observed in Waldenström macroglobu-
linemia.19 Chauvet et al.20 reported a case series of any kid-
ney diseases associated with IgM monoclonal gammopathy, 
in which 5 of 15 cases tested positive for type II cryoglobu-
lin. Almost all of the serum immunofixation results indi-
cated monoclonal IgM kappa antibody (12 of 15 cases). 
Higgins et  al.21 also reported that type II cryoglobulin is 
more common than type I cryoglobulin among patients 
with IgM monoclonal gammopathy associated with 
glomerulopathy.

The kidney pathology in our case showed an MPGN pat-
tern with dominant IgM and equivocal kappa and lambda 
light-chain immunostaining. Although MGRS-associated 
kidney pathology should have a light-chain restriction, one 
might speculate another possibility of the immune com-
plexes in MGRS-associated type II cryoglobulinemic glo-
merulonephritis consisting of mixed components (both 

monoclonal and polyclonal antibodies). The polyclonal part 
of the immune complexes could then result in a lack of light-
chain restriction, which was also presented in previous 
reports of patients with lymphoproliferative disorders with 
monoclonal gammopathy and type II cryoglobulinemic glo-
merulonephritis.11,16 IF study after pronase digestion of the 
paraffin section can serve as an alternative method to reveal 
the masked monoclonal protein.22

Recognition of MGRS or monoclonal gammopathy in 
patients with mixed cryoglobulinemia is essential because 
clone-directed therapy may provide better outcomes com-
pared with the standard immunosuppressive therapy in these 
cases, although this idea has not been tested in randomized 
control trials.5,23 The aim of clone-directed therapy includes 
the preservation of renal function and prevention of MGRS 
recurrence, especially after kidney transplantation. In our 
case, clone-directed therapy was administered with six 
cycles of cyclophosphamide and dexamethasone. Complete 
renal response and normalization of monoclonal protein 
were noted. No overt hematological malignancy was detected 
as of 3 years after treatment completion. However, the data 
on clone-directed therapy in MGRS are limited. Benefits 
over conventional immunosuppressive drugs were observed 
in the retrospective studies of clone-directed therapy in C3 
glomerulonephritis24 and proliferative glomerulonephritis 
with monoclonal immunoglobulin deposits associated with 
MGRS.25 Recently, a retrospective study showed that 
patients with non-hepatitis-associated cryoglobulinemic glo-
merulonephritis were associated with hematologic condi-
tions and responded well to clone-directed therapy.5 There 
has been no evidence whether the use of clone-directed ther-
apy in patients with monoclonal gammopathy-related mixed 
cryoglobulinemia but without hematologic malignancy 
(such as patients with chronic HBV or HCV infection)26–28 
could result in better disease control and prevent malignancy 
transformation.

Conclusion

Detectable monoclonal gammopathy can be found in the 
serum of patients with type II cryoglobulinemic glomerulo-
nephritis. Although lymphoproliferative disorders are more 
closely related with type I cryoglobulinemia, it is essential 
to exclude monoclonal gammopathy in patients with mixed 
cryoglobulinemic glomerulonephritis to reveal hidden lym-
phoproliferative disease before the diagnosis of essential 
cryoglobulinemia can be made. The detection of MGRS or 
underlying clonal disorders can lead to appropriate treat-
ment that might preserve renal function and prevent recur-
rence. However, more studies are needed to confirm the 
benefit of clone-direct therapy over conventional immuno-
suppression in patients with MGRS-associated mixed 
cryoglobulinemia.
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