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CASE REPORT
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Abstract
Proliferative glomerulonephritis with monoclonal immunoglobulin G (IgG) deposits (PGNMID) is a rare kidney disease. 
The predominant pathological finding of PGNMID is the presence of monoclonal Ig deposits on the glomerular base-
ment membrane (GBM). However, there is some variation in deposition pattern in this kidney disease. We report a case of 
steroid-sensitive recurrent mesangial proliferative type of PGNMID. A 40-year-old female noticed lower leg pitting edema 
and polyuria. Approximately 10 days prior to the first clinic visit, she was diagnosed with nephrotic syndrome based on the 
laboratory data of urine and blood. Immunological and hematological examination revealed no abnormality. However, kidney 
biopsy specimens showed mild mesangial cell proliferation and mesangial matrix accumulation on light microscopic findings. 
Regarding immunofluorescence staining, granular deposits of IgG, C1q, and β1c were observed on GBM and mesangial area. 
Granular deposits of IgG3 and λ were also observed on GBM and mesangial area. Moreover, negative results were obtained 
for the phospholipase A2 receptor antibody and thrombospondin type-1 domain-containing 7A. Electron microscopy revealed 
highly electron dense deposits mainly in the mesangial region. Kidney biopsy showed mesangial proliferative glomerulo-
nephritis characterized by monoclonal Ig deposition of IgG3/λ. Steroid therapy was initiated, and complete remission was 
achieved on day 36. After the discontinuation of steroid therapy, proteinuria recurred and second kidney biopsy findings were 
almost similar to the first biopsy. However, complete remission was achieved with steroid therapy. This is a rare recurrent 
case of steroid-sensitive PGNMID. The pathological feature of this case was mesangial proliferative glomerulonephritis 
with Ig deposition of IgG3/λ.
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Introduction

Proliferative glomerulonephritis with monoclonal immu-
noglobulin G (IgG) deposits (PGNMID) is a rare kidney 
disease. Clinical manifestations of PGNMID have been 
identified in some case reports; however, variations of this 
disease remain unclear. Patients presenting with PGN-
MID are typically middle aged, have massive proteinuria 

(including nephrotic-range proteinuria and hematuria), and 
have reduced glomerular filtration rate. Circulating mono-
clonal IgG is usually undetectable, and multiple myeloma 
is rare even during follow-up [1,2]. In some cases of kidney 
transplant, PGNMID recurs without detectable circulating 
monoclonal IgG [3,4]. However, pathological diagnosis of 
PGNMID remains unclear. In PGNMID, monoclonal Ig is 
deposited in the glomerulus. Monoclonal Ig deposition dis-
ease (MIDD) is similarly characterized by monoclonal Ig 
deposition in the glomerulus without a fibrillary or micro-
tubular appearance on electron microscopy [5]. Remarkably, 
these two disease entities overlap. Steroid therapy is widely 
used to treat nephrotic syndromes such as PGNMID. It has 
been reported that steroid therapy or other immunosuppres-
sive therapy usually has no effect on proteinuria [6]. How-
ever, some cases of PGNMID are reported to be sensitive 
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to steroids [7, 8]. Therefore, a comprehensive review of 
steroid-sensitive cases may be essential for therapeutic man-
agement of this disease. Here, we report a case of steroid-
sensitive recurrent mesangial proliferative type of PGNMID.

Case report

A 40-year-old female noticed lower leg pitting edema and 
polyuria approximately 10 days prior to the first clinic 
visit. However, school or workplace health screening did 
not reveal the presence of urinary protein, and her body 
weight increased by 4 kg prior to this episode. The patient 
was diagnosed with nephrotic syndrome based on labora-
tory investigation of urine and blood. She was referred to 
our hospital and admitted. Laboratory data indicated the 
following: urinary protein = 4 + (14.4 g/g creatinine) and 
occult blood = 1+. Selective index was 0.205. Blood bio-
chemical analysis revealed a decrease in serum protein and 
albumin levels (4.1 and 1.2 g/dL, respectively). Kidney func-
tion was within the normal range (creatinine = 0.73 mg/dL, 
eGFR = 69.2 mL/min/1.73 m2). The serum IgG level was 
normal (925 mg/dL) and complement was preserved. The Ig 
free light-chain κ/λ ratio (0.896) was within the normal range 
(Table 1). An antinuclear antibody (speckled × 40) and anti-
SS-A antibody showed positive findings, whereas M-pro-
tein and cryoglobulin showed negative findings. No sero-
logical findings suggesting a monoclonal gammopathy were 
observed. A biopsy was performed to evaluate pathological 
changes in the kidney (Fig. 1). The kidney biopsy specimen 
contained a total of 18 glomeruli, 1 of which displayed total 
obsolescence (5.6%). Periodic acid–Schiff (PAS) staining 
showed mild mesangial cell proliferation and mesangial 
matrix accumulation. Periodic acid methenamine staining 
revealed the absence of double contour or spike formation on 
GBM. Immunofluorescence staining showed granular depos-
its of IgG, C1q, β1c, IgG3, and λ on GBM and mesangial 
area (Fig. 2). In addition, immunoglobulin and complement 
deposits were absent on tubular basement membranes and 
arteries. Both phospholipase A2 receptor and thrombospon-
din type-1 domain-containing 7A were negative. Electron 
microscopy showed highly electron dense deposits in the 
mesangial region without any organized structures (Fig. 3). 
Irregular distribution of subepithelial or intramembranous 
deposits was also noted on GBM with the irregular efface-
ment of podocyte foot processes. Based on the kidney biopsy 
findings, we diagnosed the patient with mesangial prolifer-
ative-type glomerulonephritis with monoclonal Ig deposi-
tion of IgG3/λ, and steroid therapy was initiated accordingly 
(Fig. 4). Patient showed complete remission on day 36 with 
steroid therapy; consequently, the steroid dose was gradually 
decreased and the therapy was discontinued after 21 months. 
Fifteen months after the discontinuation of steroid therapy, 

proteinuria (3.1 g/g creatinine) recurred. A second kidney 
biopsy was performed, the findings of which were almost 
similar to that of the first biopsy. Highly electron-dense 
deposits were mainly detected in the mesangial region on 
electron microscopy. Faint subepithelial and subendothelial 

Table 1  Laboratory data at admission

1st admission 2nd admission

Urinalysis
 Proteinuria (4 +) (2 +)
 Occult blood (-) (-)
 u-P/u-Cre (g/gCre) 14.4 3.11
 Selectivity index 0.205 0.104

Hematology/blood coagulation
 WBC (μL) 4730 4720
 RBC (×104/μL) 448 435
 Hb (g/dL) 14.3 13.8
 Ht (%) 43.9 41.9
 Plt (×104/μL) 21.2 22.8
 PT-INR 1.0 0.84
 APTT (s) 26.8 27.5
 Fib (mg/dL) 480 357
 FDP (μg/L) 7.2 5.6

Serology
 CRP (mg/dL)  < 0.1  < 0.1
 IgG (mg/dL) 925 1386
 IgA (mg/dL) 169 170
 IgM (mg/dL) 78 75
 C3 (mg/dL) 73 86
 C4 (mg/dL) 22 23
 CH50 (U/mL) 38  > 60
 Antinuclear antibody ( +): speckled ×40

cytoplasmic ×80
Biochemistry
 Na (mEq/L) 140 141
 K (mEq/L) 4.7 4.4
 Cl (mEq/L) 109 108
 Ca (mg/dL) 8.0 8.6
 P (mg/dL) 5.1 3.4
 BUN (mg/dL) 18 10
 Cre (mg/dL) 0.73 0.67
 eGFR (mL/min/1.73 m2) 69.2 74.5
 Total protein (mg/dL) 4.4 5.7
 M-protein (–) (–)
 Albumin (mg/dL) 2.1 2.3
 AST (U/L) 10 25
 ALT (U/L) 20 31
 LDH (U/L) 138 211
 TG (mg/dL) 143 98
 Total cholesterol (mg/dL) 346 315
 HDL-C (mg/dL) 92 111
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deposits were observed. Steroid therapy was restarted, and 
the patient showed complete remission on day 6.   

Discussion

We report a recurrent case of steroid-sensitive PGNMID 
with pathological features characterized by mesangial prolif-
eration and monoclonal IgG deposition of IgG3/λ. Although 
PGNMID has not been well defined, it is a kidney-limited 
glomerular disease. Kidney biopsy shows membranopro-
liferative or endocapillary proliferative glomerulonephritis 
on light microscopy, monoclonal Ig and complement (com-
monly C3) deposits on immunofluorescence microscopy, and 
unorganized electron-dense deposits on electron microscopy 
[2]. While PGNMID may be similar to MIDD, these are dis-
tinct diseases with the latter showing light-chain and heavy-
chain deposition, and it is defined by pathological accumu-
lation of abnormally truncated monoclonal Igs in vascular, 
glomerular, and tubular basement membranes without a 
fibrillary, crystalline, or microtubular appearance on elec-
tron microscopy [9]. Therefore, the pattern of deposition is a 
differentiation feature distinguishing PGNMID from MIDD. 
In the present case, IgG deposits were only detected in glo-
meruli, and electron-dense deposits were unorganized on 

electron microscopy, leading to the diagnosis of PGNMID. 
Further, PAS staining showed mild mesangial cell prolifera-
tion and mesangial matrix expansion. Moreover, electron 
microscopy findings should show differentiation between 
PGNMID and LHCDD. MIDD with the linear punctate, 
powdery, granular deposits is recognized along the glo-
merular basement membrane, tubular basement membrane, 
and arterioles. However, in the present case, non-organized 
immune-complex type deposits were present in mesangial 
areas, indicating the PGNMID. Therefore, we diagnosed the 
patient with mesangial PGNMID. While membranoprolif-
erative, membranous, and endocapillary proliferative type 
are common types of glomerulonephritis, crescentic and 
mesangial proliferative types are rare. Thus, our case is a 
rare type of PGNMID with mesangial proliferation.

Our patient had recurrent disease and was sensitive to 
steroid therapy. In general, PGMNID is resistant to steroid 
or immunosuppressive therapy and its prognosis is poor. Ini-
tial clinical course of this case is similar to minimal change 
nephrotic syndrome (MCNS). However, the selective index 
at the first admission was 0.205. Although the response to 
treatment with steroids was good, it took more than 1 month 
to achieve complete remission after the steroid pulse ther-
apy. These clinical manifestations were inconsistent with 
MCNS. Currently, there is no standardized therapy for this 

Fig. 1  Pathological findings of the first kidney biopsy. The first kid-
ney biopsy sections from the case show mild focal segmental mesan-
gial cell proliferation and mesangial matrix accumulation in the glo-

meruli. a (×100) Periodic acid–Schiff (PAS) staining, b–d ( × 400) 
Periodic acid–Schiff (PAS) staining, periodic acid methenamine silver 
(PAM) staining, and Masson–trichrome (M–T) staining
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disease, and approximately 25% patients progress to dialysis 
within 3 years of diagnosis [2]10. A previous case series 
on 37 patients with PGNMID reported only 12.5% patients 
with complete recovery after 30.3-month follow-up [2]. A 
study on clinical outcomes showed a higher percentage of 

glomerulosclerosis was the only independent predictor of 
end-stage renal disease. Moreover, progression of total glo-
merulosclerosis and tubular interstitial and vascular injury 
were shown to be poor prognostic factors [2]. Compared 
with that study, the present study had total obsolescence 

Fig. 2  Immunofluorescence staining of the first kidney biopsy. Immunofluorescence staining shows IgG, C1q, β1c, IgG3, and λ deposits on the 
glomerular basement membrane and mesangial area, indicating the deposition of monoclonal immunoglobulin IgG3/λ (× 400)



312 CEN Case Reports (2021) 10:308–313

1 3

glomeruli of 5.6%. Among various treatments available for 
PGNMID, steroid therapy is the most common and has been 
reported to be effective for proteinuria in PGNMID in some 
cases [11], 12. Especially in MN type and mesangial prolif-
erative type of PGNMID, it has been reported that steroid 
therapy was effective [7,8,12]. In addition, Takayuki and 
Tomomi et al. reported cases in which steroid treatment was 
effective for PGNMID [13,14]. Although it was reported 
that steroid would be effective for some part of PGNMID 
cases, including our case, the mechanism of steroid sensitiv-
ity is unclear so far. Steroid may reduce the production of 
monoclonal IgG3λ and prevent pathological changes [7, 8, 

12]. This might be one of the possible mechanisms of ster-
oid sensitivity. Therefore, we selected steroid therapy as the 
initial treatment. Moreover, PGNMID has a high recurrence 
rate in renal allografts with normal serological test [13–15]. 
In some cases, rituximab was useful for recurrent PGNMID 
after kidney transplantation [16]. In addition to the steroid 
and/or rituximab treatments, bortezomib, mycophenolate 
mofetil, and/or daratumumab were reported to be candidate 
treatments for PGNMID [17]. In the present case, recurrence 
was observed after steroid therapy was discontinued, and 
the patient went into complete remission again with ster-
oid therapy. Furthermore, pathological findings of second 

Fig. 3  Electron microscopy findings of the first kidney biopsy. Highly 
electron dense deposits (arrows) are mainly detected in the mesangial 
region by electron microscopy (a: ×4000). In addition to the mesan-

gial deposits (arrows), irregular distribution of washout type or elec-
tron dense type of subepithelial electron dense deposits (arrows) is 
also noted on GBM (b: ×6000)

Fig. 4  Clinical course of the 
patient. PSL, prednisolone; 
mPSL, methylprednisolone; 
u-Prot, urinary protein; u-Cre, 
urinary creatinine; g/g Cre, g/g 
creatinine
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kidney biopsy were almost similar to the first biopsy find-
ings in our case. Steroid therapy may have beneficial effect 
in progression of pathological changes. Thus, our case is a 
rare type of mesangial proliferative glomerulonephritis that 
showed sensitivity to steroid therapy two times.

Proteinuria recurred in our case 15 months after the 
discontinuation of steroid therapy, and the patient showed 
complete remission on day 6 after steroid therapy. The find-
ings of second kidney biopsy were almost similar to the 
first biopsy. Instead of immune complex deposition disease, 
steroid response was very good in the recurrent proteinuria. 
Although this point would be a unique clinical manifestation 
in this case, it is hard to clearly explain it. Accumulation of 
similar cases and additional pathophysiological analysis are 
required to clarify the pathogenesis of this disease. From this 
perspective, we consider this case to be informative and of 
sufficient clinical significance. Further studies are needed to 
identify factors that render PGMNID sensitive to steroids in 
each pathological type.

In conclusion, we reported a rare and clinically significant 
case of steroid-sensitive recurrent PGNMID with mesangial 
proliferative glomerulonephritis as the primary pathological 
feature. Further studies are required to reveal its pathogen-
esis and responsiveness to treatment.
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