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CASE REPORT
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Abstract
A recent systematic review showed that hematological malignancy is often complicated by membranous nephropathy (MN). 
Histologically, the deposition of IgG subclasses other than IgG4 may imply secondary MN, such as malignancy-associated 
MN (M-MN). We describe a very rare case of concurrent isolated IgG2-positive MN and B-cell lymphoma. An 83-year-
old woman was hospitalized at our institute for facial and lower extremity edema persisting for 2 months. Laboratory tests 
showed urinary protein level of 10.8 g/day, serum albumin level of 1.6 g/dl, and serum creatinine level of 2.34 mg/dl. Soon 
after diagnosis of nephrotic syndrome, treatment with corticosteroid was initiated, but it proved to be ineffective. Renal 
biopsy showed isolated IgG2-positive MN with highly infiltrated CD20-positive lymphoid cells in the kidney. Computed 
tomography revealed systemic lymphadenopathy, and aberrant B-cells with immunoglobulin light chain restriction were 
detected in peripheral blood and bone marrow, which led to the diagnosis of mature B-cell lymphoma. Although rituximab 
(375 mg/m2/week) was administered, the patient suddenly died from gastrointestinal bleeding on day 40 of hospitalization. 
It is, thus, necessary to consider hematological malignancy when a diagnosis of MN is made. Further studies are expected 
to elucidate the pathogenesis and to help establish the adequate treatment for this rare situation.
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Introduction

The direct infiltration of a malignant lymphoma to the kid-
ney is relatively common [1]. However, few reports have 
been published regarding an association between glomeru-
lar disease and lymphoma, particularly non-Hodgkin’s lym-
phoma [2]. Conventionally, membranous nephropathy (MN) 
is believed to complicate solid tumors more frequently than 
hematological malignancies. However, a recent meta-anal-
ysis showed that hematological malignancies are relatively 
common in malignancy-associated MN (M-MN) [3]. Several 

reports have demonstrated that a predominant glomerular 
deposition of IgG4 is characteristic of idiopathic MN [4], 
whereas significant deposition of other IgG subclasses may 
imply a secondary MN, such as M-MN.

Rituximab (RTX) has been originally used for CD20-
positive B-cell lymphoma for more than a decade. In recent 
years, use of this novel agent has been extended to autoim-
mune diseases, such as systemic lupus erythematosus [5], 
anti-neutrophil cytoplasmic antibody-associated vasculitis 
[6], and minimal change nephrotic syndrome [7]. In addi-
tion, some smaller clinical studies have reported the effec-
tiveness of RTX for treatment of other glomerular diseases, 
such as MN [8] and focal segmental glomerulosclerosis [9].

Here we describe a very rare case of concurrent isolated 
IgG2-positive MN and malignant B-cell lymphoma that was 
treated with RTX.
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Case report

An 83-year-old woman was hospitalized at our insti-
tute for facial and lower extremity edema persisting for 
2 months. The patient had suffered from mild hyperten-
sion and dyslipidemia for 20 years. On admission, physi-
cal exam revealed no abnormalities but prominent pitting 
edema was observed in her extremities. Laboratory tests 
showed urinary protein level of 10.8 g/day, serum albumin 
level of 1.5 g/dl, and serum creatinine level of 2.34 mg/dl. 
Serum soluble Interleukin-2 receptor level was 1327 U/ml. 
Serum free light chain kappa and lambda were 162.0 and 
111.0 mg/l, respectively. Immunoglobulins and comple-
ments were within normal ranges.

Soon after diagnosis of nephrotic syndrome, predniso-
lone (PSL) was administered at a starting dose of 30 mg/
day, followed by 250  mg/day of methylprednisolone 
pulses for 3 days and a dose increase of PSL to 40 mg/
day. However, there were no changes in urinary protein 
and serum creatinine levels; furthermore, lymphocyte in 
the peripheral blood increased with emergence of atypical 
lymphocytes. Computed tomography revealed swelling of 
the cervical, axillary, and mesenteric lymph nodes. Flow 
cytometry analysis of peripheral blood and bone mar-
row detected aberrant B-cells which were CD5−, CD10−, 
CD19+, CD20+, CD23+ and HLA-DR+. They also revealed 
immunoglobulin light chain restriction with predominance 
of lambda chain. Considering above, we diagnosed the 
patient as advanced mature B-cell lymphoma with leuke-
mic change.

Renal biopsy was performed on day 19 of hospitali-
zation. Periodic acid-Schiff staining showed highly infil-
trated lymphoid cells in the kidney (Fig. 1a) with 40–50% 
of tubular atrophy and interstitial fibrosis. Only one out of 
7 glomeruli exhibited global sclerosis. Remaining 6 glo-
meruli kept almost normal structure, without thickening of 
basement membrane or hypercellularity. On immunohisto-
chemistry, granular IgG deposition along the glomerular 

Fig. 1   a Highly infiltrated lymphoid cells in the kidney (Periodic 
acid-Schiff stain; magnification ×40). b Bubbling and spike formation 
are not evident (Periodic acid-methenamine silver stain; magnifica-
tion ×400). c–f Isolated deposition of d IgG2, but not of c IgG1, e 
IgG3, or f IgG4 along the capillary wall, is found out (magnification 
×100). Primary antibodies specific for: IgG1 (Mouse Anti-Human, 
clone 8c/6–39, Chemicon Europe), IgG2 (Mouse Anti-Human, clone 
HP6200, UK-Serotec Ltd.), IgG3 (Mouse Anti-Human, HP6050, 
Southern Biotech), IgG4 (Mouse Anti-Human, clone HP6023, South-
ern Biotech). g, h. Immunostaining for g kappa and h lambda light 
chains shows the same extent of deposition (magnification ×200). 
Primary antibodies specific for: kappa light chain (Rabbit Anti-
Human, polyclonal, Dako), lambda light chain (Rabbit Anti-Human, 
polyclonal, Dako). i Subepithelial electron dense deposits (arrow) are 
observed by electron microscopy. Scale bar 1.0 µm
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basement membrane was observed, although bubbling and 
spike formation were not evident on the periodic acid-
methenamine silver stain (Fig. 1b). Subclass analysis of 
IgG revealed isolated deposition of IgG2 (Fig. 1d), but not 
of IgG1, IgG3, or IgG4 (Fig. 1c, e, f). Infiltrating lymphoid 
cells did not express any subtype of IgG. Immunostaining 
for kappa and lambda light chains showed the same extent 
of deposition along the capillary wall (Fig. 1g, h). By elec-
tron microscopy, subepithelial electron dense deposits 
were sparsely located on glomerular basement membrane 
(Fig. 1i). Fibrils were absent. A histological diagnosis of 
MN (Ehrenreich and Churg stage 1) with infiltration of 
lymphoma cell was made.

After the diagnosis of concurrent MN and B-cell lym-
phoma, administration of RTX (375 mg/m2/week) was 
started from day 29 of hospitalization, with informed 
consent from the patient and her family. RTX remarkably 
reduced lymphocyte number and serum creatinine level 
(Fig. 2), although massive proteinuria and hypoalbumine-
mia persisted. On the morning of day 40 of hospitalization, 
the patient died because of sudden cardiopulmonary arrest. 
An autopsy showed massive and diffuse hemorrhage from 
the erosive mucosa of the duodenum, ileum, and jejunum, 
where infiltration of CD20+ lymphoma cells were detected 
(Fig. 3a, b). These findings suggested that massive hemor-
rhage from gastrointestinal mucosa infiltrated with malig-
nant lymphoma cells was the direct cause of death. His-
topathological specimen of lymph nodes showed CD45+, 
CD20+, CD79a+, CD3−, CD5−, CD10−, BCL-2+, BCL-
6− and c-Myc− lymphoma cells with nodular formation. 
Pathologically, it was diagnosed as follicular lymphoma, 

grade1. Infiltration of CD20+ lymphoma cells were also 
detected in bilateral kidneys (Fig. 3c).

Discussion

Conventionally, MN is believed to be a more frequent com-
plication with solid tumors, such as those of the lungs, pros-
tate, and colon, compared with hematological malignancies. 
However, a recent meta-analysis showed that hematological 
malignancies are relatively common in M-MN [3]. Accord-
ing to the meta-analysis, hematological malignancies are the 
third most common tumor, comprising 14.11% of M-MN 
cases. Therefore, it may be necessary to consider the coex-
istence of hematological malignancy when a diagnosis of 
MN is made.

When focusing on lymphoma-associated MN, only 
a few reports have been published. Togashi et al. [10] 
described a case of co-occurrence of angioimmunoblas-
tic T-cell lymphoma and MN. Larger retrospective obser-
vational study was described by Da’as et al. about renal 
manifestation in lymphoma patients [11]. Compared with 
these previous studies, the current case is unique in terms 
of the following two reasons. First, the current case was 
associated with B-cell, not T-cell, lymphoma. Second, 
deposition of specific subtype of IgG was proved. Renal 
biopsy showed isolated IgG2 deposition along the glo-
merular basement membrane. The absence of IgG4 depo-
sition is considered to be characteristic of M-MN [12]. In 
another case series, the immunofluorescence intensities of 
IgG1 and IgG2 were significantly stronger in M-MN than 
in idiopathic MN (I-MN) [13]. These findings may support 

Fig. 2   Clinical course of the 
present case. Cre serum creati-
nine level, UP urinary protein 
level, PSL prednisolone, mPSL 
methyl prednisolone, RTX 
rituximab
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our speculation that MN in the present case was not just 
an accidental coincidence of I-MN and B-cell lymphoma 
but was M-MN. Still, the direct relationship between MN 

and lymphoma remains unclear, as infiltrating lymphoma 
cells did not express any subtype of IgG. Ohtani et al. pre-
viously described that malignancy related antigens stimu-
lated Th-1 type immune response in M-MN [13]. This 
indirect mechanism might also cause MN in lymphoma.

Proliferative glomerulonephritis with monoclonal IgG 
deposits (PGNMID) is an important differential diagnosis 
in this setting. A previous study investigated 26 cases of 
glomerulopathy with monoclonal Ig deposits, of which 
some were IgG2 positive MN following hematological 
malignancy [14]. The current case had the same extent 
of deposition for both light chain subtypes (kappa and 
lambda). This finding did not fall in the category of PGN-
MID with MN features [15].

PSL alone did not decrease urinary protein levels in the 
present case. Therefore, we subsequently combined RTX 
with PSL, expecting effects on both MN and lymphoma. A 
prospective cohort study on I-MN [16] showed that RTX 
can lead to remission at 12 months. Renal function actu-
ally improved in the present case, leading us to believe 
that there was, at least, a short-term effect of RTX on the 
kidney infiltration of the lymphoma. Conversely, we could 
not evaluate the long-term effect of RTX on MN because 
the patient died shortly thereafter.

The autopsy showed multiple bleeding sites in the small 
intestine with infiltration of lymphoma cells. Though small 
intestinal hemorrhage caused by lymphoma is uncommon 
compared to gastro or rectal lymphoma, there are some 
reports [17, 18]. Therefore, we speculated that infiltration 
of lymphoma cells might probably cause gastrointestinal 
bleeding and this could be direct cause of death.

Conclusion

We report a very rare case of isolated IgG2-positive MN 
complicated by B-cell lymphoma. Further studies are 
expected to elucidate the pathogenesis and to help estab-
lish the adequate treatment for this rare situation.
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Fig. 3   Autopsy findings. a Widespread erosive mucosa and submu-
cosal infiltration of lymphoma cells with nodular formation in the 
small intestine. b Those Lymphoma cells express CD20. c CD20+ 
lymphoma cells densely infiltrate in the left kidney
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