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Abstract

Background: The nature of immunoglobulin M (IgM) nephropathy has been controversial for a long time, but it is
now considered an independent disease like immunoglobulin A nephropathy. IgM nephropathy has been known
to have various clinical manifestations ranging from asymptomatic hematuria and/or proteinuria to nephrotic
syndrome. Recently, one case of IgM nephropathy manifesting as crescentic glomerulonephritis (GN) was reported

in a child.

nephropathy.

Case presentation: We experienced a case of IgM nephropathy that manifested clinically as nephritic and
nephrotic syndrome with pathologically confirmed crescentic GN in a 30-year-old woman. We administered a
calcineurin inhibitor and corticosteroids to treat the ongoing nephrotic syndrome after remission of crescentic GN.
As a result, her proteinuria was significantly reduced and edema improved.

Conclusions: We described a case of IgM nephropathy in an adult patient who initially developed crescentic GN
with nephritic and nephrotic syndrome. This case report could contribute to a deeper understanding of IgM
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Background

Based on two seminal reports in the 1970s [1, 2], im-
munoglobulin M (IgM) nephropathy has been defined as
IgM deposition in the mesangium, characterized by dif-
fuse and granular patterns [3, 4]. As IgM nephropathy
has been clinically found to share some characteristics
with minimal change disease (MCD) and focal segmental
glomerulosclerosis (FSGS), it has been controversial
whether IgM nephropathy can be classified as an inde-
pendent disease entity. Recently, some studies showed
evidence that IgM nephropathy has distinctive features
from those of MCD [5, 6]. While IgM nephropathy is
known to have a broad range of clinical manifestations,
from asymptomatic hematuria and/or proteinuria to
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nephrotic syndrome [7-9], only one case manifesting as
crescentic glomerulonephritis (crescentic GN), which
was found in an 11-year-old Pakistani girl, was reported
in terms of pathological characteristics [10]. However,
the clinical course and treatment of this case were not
specified because of failure in follow-up.

Here, we describe the case of a 30-year-old woman di-
agnosed with IgM nephropathy that manifested as acute
nephritic and nephrotic syndrome with pathologically
confirmed crescentic GN.

Case presentation

A 30-year-old woman visited the nephrology clinic be-
cause of proteinuria and hematuria. The patient presented
with generalized edema, and her urine had been foamy for
2 months. Her medical history was unremarkable. Her
blood pressure was 112/60 mmHg, and pitting edema was
observed during her physical examination. Abdominal
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ultrasonography revealed that both kidneys had a normal
size and echogenicity. In our initial laboratory tests, the
following values were found: hemoglobin level, 11.6 g/dL;
platelet count, 322 x 10*/uL; total protein level, 5.1 g/dL;
serum albumin level, 2.01g/dL; serum creatinine level,
1.14 mg/dL (corresponding to an estimated glomerular fil-
tration rate [eGFR] of 64.9 mL/min/1.73 m%); and total
cholesterol level, 395 mg/dL. Urinalysis revealed protein-
uria (2+) and hematuria (2+; red blood cell count, > 20/
high-power field). The spot urine protein-to-creatinine ra-
tio (UPCR) was 7.32 g/g, and the spot urine albumin-to-
creatinine ratio was 5.24 g/g, with nonselective glomerular
proteinuria detected by urine electrophoresis. The results
of other serological tests were positive for the antinuclear
antibody (1:160), and negative for a speckled pattern and
anti-neutrophil cytoplasmic antibody (ANCA); addition-
ally, her serum complements were within their reference
ranges. All viral serological markers were negative. Kidney
biopsy was performed. Twenty of 30 glomeruli showed cel-
lular or fibrocellular crescents with mesangial proliferation.
There was focal mild to moderate acute and chronic in-
flammatory cell infiltration with mild interstitial fibrosis
and tubular atrophy, mainly along the crescentic glomeruli.
There was occasional fibrinoid necrosis in the crescentic
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glomeruli, but there was no vasculitis in the interstitium.
Some glomeruli showing mesangial proliferation or seg-
mental sclerotic change without fibrinoid necrosis were ob-
served. The immunofluorescent study revealed diffuse
global immunofluorescent activity for IgM (1+), immuno-
globulin G (IgG) (trace), and complement 3 (C3) (trace) in
the mesangium. The corresponding electron-dense deposit
was confirmed by the electron microscopic (EM) examin-
ation (Fig. 1). A diagnosis of immune complex-mediated
crescentic GN, possibly IgM nephropathy, was made.

As a treatment regimen for crescentic GN, three
pulses of intravenous methylprednisolone (750 mg/day)
were administered, followed by daily oral prednisone
and intravenous cyclophosphamide (500 mg/m? every 3
weeks). Her serum creatinine level continuously in-
creased to 1.66 mg/dL (eGFR, 36.5 ml/min/1.73 m?) after
admission and then decreased to 1.09 mg/dL (eGEFR,
59.3 ml/min/1.73 m?) when she was discharged on the
eighth day of admission. Three months later, her serum
creatinine level was stabilized at 1.11 mg/dL (eGFR, 57.7
ml/min/1.73 m?), and microscopic hematuria completely
disappeared. However, she steadily complained of gener-
alized edema, and considerable nephrotic-range protein-
uria persisted at a spot urine UPCR of 7.73 g/g. Given

Fig. 1 Histological findings of the first biopsy. a At lower power view, cellular (left upper & lower) and fibrocellular (right lower) crescents are
observed (PAM, x 100)b At high power view, a cellular crescent showing fibrinoid necrosis and focal destruction of Bowman'’s capsule with
periglomerular inflammatory reaction is observed (TRC, x 400).c Global immunofluorescent activity for immunoglobulin M can be observed in the
mesangium (original magnification x 400). d Electron microscopic examination showing electron-dense deposits in the mesangium (red arrow)
with mesangial proliferation (uranyl acetate, original magnification x 2500).
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the tendency of resistance to cyclophosphamide treat-
ments, rituximab was administered intravenously (375
mg/m?* per week) for 4 weeks alternatively. After the first
dose of rituximab, her UPCR decreased to 0.27 g/g.
However, after 4 weeks of rituximab therapy, the UPCR
increased again to 5.59 g/g.

A second kidney biopsy was performed to make a pre-
cise diagnosis and to evaluate the change in glomeruli
after the former treatment. Ten of 13 glomeruli showed
segmental sclerosis with occasional mesangial prolifera-
tion, and most of them showed fibrous crescents. Mild
interstitial fibrosis with tubular atrophy and minimal
lymphoplasma cell infiltration were found. Diffuse global
immunofluorescent activities for IgM (1+), IgG (trace),
and C3 (trace) were observed, with electron-dense de-
posits in the mesangium, like in the first biopsy (Fig. 2).
A diagnosis of IgM nephropathy with a resolving phase of
crescentic GN was made. After the second renal biopsy,
cyclosporine was administered to treat the nephrotic-
range proteinuria, and the UPCR in a spot urine sample
decreased from 5.59 g/g to 2.24.g/g. The patient also re-
ported an improvement in edema. Two months after the
cyclosporine therapy, the serum creatinine level was 1.37
mg/d (eGFR, 51.6 ml/min/1.73 m?) and spot urine UPCR
was 149 g/g. Owing to the risk of nephrotoxicity, we
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replaced cyclosporine with tacrolimus. At the recent fol-
low-up, renal function and proteinuria were stabilized
with a serum creatinine level of 1.23 mg/dl (eGFR, 58.8
ml/min/1.73 m?) and UPCR of 0.88g/g, without symp-
toms of edema (Fig. 3).

Discussion and conclusions

This is the first case report of an adult patient who was
diagnosed with IgM nephropathy manifesting as cres-
centic GN and nephrotic syndrome. The pathological
findings of IgM nephropathy have been diversely re-
ported to date, from almost normal histological findings
such as MCD to findings such as FSGS. Connor et al.
[9] recently studied 57 cases of adult IgM nephropathy
to identify its clinical and pathological characteristics
based on the following histological criteria. (1) Dominant
staining with immunofluorescence or immunoperoxi-
dase for IgM must be present in the glomeruli; the in-
tensity of the IgM staining (graded on a semiquantitative
scale) should be more than trace; the distribution of the
IgM staining should include the mesangium, with or
without capillary loop staining; immunoglobulin A (IgA)
and IgG may be present but not in equal or greater in-
tensity than that of IgM; and C3 and Clq may both be
present. (2) Definite mesangial deposits must be found

Fig. 2 Histological findings of the second biopsy. a A glomerulus showing segmental sclerosis with a fibrous crescent (periodic acid
methenarnine silver, original magnification x 400). b Another glomerulus showing segmental sclerosis without crescents (TRC, original
magnification x 400). ¢ Global immunofluorescent activity for immunoglobulin M is observed in the mesangium (original magnification x 400). d
Electron microscopic examination showing electron-dense deposits in the mesangium (red arrows; uranyl acetate, original magnification x 2500)
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Fig. 3 Clinical course of the patient. a) Estimated glomerular filtration rate (estimate glomerular filtration rate, left y-axis) according to the Chronic
Kidney Disease Epidemiology Collaboration equation. The serum creatinine concentration is also shown (mg/dL, right y-axis). b) Urine protein-to-
creatinine ratio (left y-axis). On the x-axis, the time after the first renal biopsy within 1 month is shownAbbreviations: CYP, cyclophosphamide; CsA,
cyclosporine; Tac, tacrolimus; Cr, creatinine.

in the EM examination. (3) There should be no evidence
of systemic disease (e.g., systemic lupus erythematosus,
rheumatoid arthritis, diabetes mellitus, and paraprotei-
nemia). In the first biopsy, > 50% of cellular crescents in-
dicated the definitive diagnosis of IgM nephropathy
difficult. However, IgM immunofluorescence activity and
electron-dense deposition in the mesangium with mesan-
gial proliferation or segmental sclerotic change in non-
crescentic glomeruli made us suspicious of the possibility
of IgM nephropathy. In the second biopsy, only fibrous
crescents were observed owing to remission of the cellular
crescents, and IgM nephropathy could be diagnosed be-
cause the segmental sclerotic change or mild mesangial
cell proliferation was still observed in the non-crescentic
glomeruli with diffuse global immunofluorescent activity
for IgM (1+) and electron-dense deposition in the mesan-
gium. The significance of mesangial IgM deposition in
IgM nephropathy has been controversial [11], and only a
few reports have indicated that abnormalities in circulat-
ing IgM may play a role, as has been established for IgA
nephropathy [12—14]. Previously, many investigators have
suggested that IgM nephropathy converts to FSGS over

time because most repeated biopsy samples in patients with
relapse of nephrotic syndrome or deteriorating renal func-
tion showed histological characteristics of FSGS [7, 9, 15].
However, IgM nephropathy is different from FSGS because
diffuse mesangial IgM positivity is continuously maintained.
In our case, segmental sclerosis with diffuse global im-
munofluorescent activity for IgM in the mesangium was
also observed on repeated biopsy. Another reasonable clue
of the pathogenic role of IgM is that IgM nephropathy re-
curred in a transplant patient [9, 16, 17].

Regarding the clinical manifestation of IgM nephropa-
thy, subnephrotic proteinuria and nephrotic syndrome
were commonly observed in the studies involving adults,
but no patient presenting with crescentic GN has been
reported [7-9]. Although a few studies have reported
small subcapsular crescents in cases of IgM nephropa-
thy, to date, only one case of IgM nephropathy manifest-
ing with full-blown crescentic GN has been reported in
a child [10]. In a long-term follow-up study of IgM ne-
phropathy in adults, investigators excluded four patients
who met the criteria for [gM nephropathy at the time of
the first biopsy but subsequently developed an immune
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complex or ANCA-associated GN [9]. These cases may
coincide with our case in clinical and pathological aspects.
These cases, including ours, suggest that the spectrum of
IgM nephropathy is wider than that known in the literature
and closely resembles IgA nephropathy, a well-known im-
mune complex-mediated disease, not only clinically but
also morphologically. The presence of diffuse mesangial
IgM deposits in our case suggests that IgM nephropathy
can also manifest immune complex-mediated crescentic
GN such as mesangial IgA deposits in crescentic GN asso-
ciated with IgA nephropathy.

Our patient was treated initially with pulse methylpred-
nisolone followed by daily oral prednisone and intravenous
cyclophosphamide as empirical therapy for idiopathic cres-
centic GN. After treatment, renal function was stabilized,
but nephrotic-range proteinuria continued. On the basis of
reports on the therapeutic effect of rituximab in IgM ne-
phropathy [16, 17], we administered rituximab. However,
because of the insufficient effect of rituximab, a calcineurin
inhibitor was administered, and proteinuria was shown to
be partially remediated. The treatment of IgM nephropathy
has not been fully elucidated. In most cases, corticosteroid
therapy was used first as an immunosuppressive agent for
patients presenting with nephrotic syndrome in IgM ne-
phropathy. However, the response rate to corticosteroid
therapy ranges from only 20 to 30% [7, 9]. Considering the
resistance of IgM nephropathy to corticosteroid treat-
ment, several reports have examined the efficacy of alter-
native immunosuppressants such as calcineurin inhibitors
and rituximab. In prior studies, the treatment-response
rate to oral cyclophosphamide was 50% [7], and the treat-
ment-response rates to rituximab and cyclosporine were
relatively higher [11, 16—18].

In addition to the previous case report involving a girl in
Pakistan, this case report provides evidence of IgM ne-
phropathy manifesting as crescentic GN, particularly in an
adult. This case report will help expand physicians’ know-
ledge on the clinical and pathological spectrum of IgM ne-
phropathy. For a better understanding of IgM nephropathy,
more evidence is needed from studies with a larger number
of patients and longitudinal research designs.
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