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Abstract A 46-year-old Japanese male with a past

medical history of microscopic hematuria presented with

nausea, vomiting, and abdominal pain for which he had

been diagnosed with rapidly progressive glomerulone-

phritis with a peak serum creatinine of 6.6 mg/dL and anti-

glomerular basement membrane antibody of 214 EU. Light

microscopy showed cellular crescent formation, and

immunofluorescence illustrated both linear staining of IgG

along the glomerular basement membrane and granular

staining of IgA and C3 in the mesangial area; however, the

PAS staining of mesangial expansions and mesangial

proliferations were not observed. Clinical and histological

findings suggested anti-glomerular basement membrane

glomerulonephritis with mesangial IgA deposition, sug-

gesting IgA nephropathy, a rare condition.
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Introduction

Rapidly progressive glomerulonephritis (RPGN) is char-

acterized clinically by a rapid progression to end-stage

renal disease and histologically by profuse epithelial

proliferation, often with epithelial crescents. RPGN can

be classified into three categories: pauci-immune type,

anti-glomerular basement membrane (GBM) type, and

immune complex type. Of these categories, anti-GBM

glomerulonephritis can occur in all ages of patients and

is pathologically and clinically the most severe form of

glomerulonephritis [1]. While it does not usually occur

along with another disease having an additional distinc-

tive pattern of glomerular immunofluorescence staining,

some concurrent processes include ANCA disease and

membranous nephropathy [2]. The following case,

therefore, illustrates the rare occurrence of anti-GBM

glomerulonephritis with mesangial IgA deposition, sug-

gesting IgA nephropathy.

Case report

A 46-year-old Japanese male with significant past medical

history of well-controlled hypertension, diabetes mellitus,

and microscopic hematuria with intermittent proteinuria for

3 years presented with nausea, vomiting, and lower

abdominal pain. He reported fevers and chills 1 week prior,

while denying upper respiratory symptoms, arthralgias, and

myalgias. Physical examination showed a blood pressure of

134/83 mmHg, heart rate of 84 beats per minute, normal

respiratory rate range, and body temperature of 37.5 �C.

His head, cardiac, pulmonary, abdominal, and neurologic

examinations did not reveal any apparent abnormalities. In
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addition, no purpura, rash, joint tenderness, effusion,

edema, or oral and genital ulceration had been found.

The laboratory data (Table 1) showed normocytic nor-

mochromic anemia (hemoglobin 11.9 g/dL), leukocytosis

(WBC 17,350/mm3), elevated C-reactive protein (16.7 mg/

dL), and renal failure (BUN 64.9 mg/dL and creatinine

5.2 mg/dL). His medical record proved that his serum

creatinine level was 0.7 mg/dL 1 month prior to this epi-

sode. Urinalysis showed proteinuria (2.98 g/gCr), hema-

turia ([100 red blood cells/high power field), and waxy

casts. Elevated levels of IgA (640 mg/dL, normal range

90–400) and anti-GBM antibody (214 EU, normal range

0–9) had also been found. Serology for human immuno-

deficiency virus types 1 and 2, hepatitis B, hepatitis C,

PR3-ANCA, MPO-ANCA, and cryoglobulin was negative.

Serum C3, C4, and CH50 were within the normal ranges.

Computed tomography showed normal sized kidneys and

no pulmonary abnormalities. While his creatinine level

continued to increase to 6.6 mg/dL, a renal biopsy revealed

1 of 16 glomeruli with global sclerosis, while the remain-

der showed cellular crescents. Light micrograph of weak

magnification showed diffuse crescentic formation and few

residual glomerular tufts. Significant mesangial expansion

was not detected (Fig. 1). The basement membrane was

disrupted in light microscopy (Fig. 2); no apparent mes-

angial proliferation had been observed. The diffuse tubular

and interstitial infiltrates were composed of monocytes and

neutrophils.

By immunofluorescence study, linear staining for IgG

along the GBM had been observed and was accompanied

by granular staining of IgA and C3 in the mesangial area

(Fig. 3). Fibrinogen was detected in the urinary space,

indicating that the GBM was severely damaged. The tissue

submitted for electron microscopy contained one glomer-

ulus showing the wrinkling and irregularity of the GBM

(Fig. 4). Electron-dense deposits (EDD), even in the mes-

angial area, could not be detected. Although EDD could

not be demonstrated, according to the diffuse mesangial

IgA and C3 staining, the diagnosis of anti-GBM glomer-

ulonephritis with mesangial IgA deposition had been

established.

Intravenous infusion of methyl prednisolone (500 mg/

day for three successive days) followed by oral predniso-

lone (60 mg/day) was started. Plasma exchange was not

completed because of an observed allergic reaction of a

rash during the first day of therapy. Although the anti-GBM

antibody gradually decreased, his renal function did not

recover, and he underwent hemodialysis (Fig. 5). His

clinical condition and course progressed as a typical case of

anti-GBM glomerulonephritis.

Discussion

Relatively few glomerular diseases exist in which domi-

nant IgA deposits occur. Major differential diagnoses for

the above include primary IgA nephropathy, Henoch–

Schönlein purpura (HSP), and secondary IgA nephropathy

due to liver disease (hepatic IgA nephropathy). HSP and

hepatic IgA nephropathy are indistinguishable from iso-

lated IgA nephropathy on renal histology. Clinical infor-

mation is very important to differentiate HSP and hepatic

IgA nephropathy, but some differences exist between them.

Table 1 Laboratory tests at presentation

Laboratory tests

CBC

WBC 17,350/lL

RBC 395 9 106/lL

Hb 11.9 g/dL

Ht 34 %

Plt 38.1 9 104/lL

Chemistry

Sodium 134 mEq/dL

Potassium 3.7 mEq/dL

Chlorine 105 mEq/dL

BUN 64.9 mg/dL

Creatinine 5.24 mg/dL

AST 19 mU/mL

ALT 38 mU/mL

ALP 632 mU/mL

LDH 173 mU/mL

T-bil 0.6 mg/dL

TP 6.4 g/dL

CRP 16.7 mg/dL

Immune-related

IgG 1,465 mg/dL

IgA 640 mg/dL

IgM 116 mg/dl

Cryoglobulin -

C3 149 mg/dL

C4 35.1 mg/dL

CH50 66 U/mL

Anti-nuclear antibody -

Anti-GBM antibody 214 EU

PR3-ANCA -

MPO-ANCA -

Anti-DNA antibody -

Urinalysis

Protein 313 mg/dL

Occult blood 3?

WBC 1–4/HPF

RBC [100/HPF
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For example, capillary wall staining for IgA and endo-

capillary proliferation are more frequently found in HSP [3];

however, this finding does not allow the pathologic differ-

entiation of a specific case of HSP from IgA nephropathy.

As in primary IgA nephropathy, the glomerular deposits of

IgA are frequently accompanied by deposits of IgG and/or

IgM; more than half of cases of hepatic IgA have been

reported with C1q deposition [4]. This patient showed no

purpura, liver dysfunction, or findings histologically con-

sistent with HSP and hepatic IgA, so IgA nephropathy was

suspected, although the residual glomerular findings were

limited.

The merger of two or more clinical or pathological

categories is seen comparatively often in renal diseases.

The reason for the concomitant occurrence is unclear; they

can be a cause and effect, a new, separate category, or a

coincidence. Between 10 and 38 % of patients with anti-

GBM antibody disease have positive ANCA at the time of

diagnosis [5]; these patients have a poorer prognosis and

higher incidence of lung hemorrhage [6]. In patients who

have membranous nephropathy before the onset of anti-

GBM disease, the pathogenic link may be the release of

immunogenic GBM antigens by membranous nephropathy

that induces an anti-GBM immune response [7]. On the

other hand, IgA nephropathy patients with positive ANCA

may represent a distinct clinical entity with a diverse, more

exaggerated clinical and histological picture [8]. Combined

IgA nephropathy and membranous nephropathy does not

appear to have an appreciable negative impact on renal

outcome [9]. The coexistence of anti-GBM glomerulone-

phritis and IgA nephropathy is quite rare, as evidenced by

only four English case reports. Savige et al. [10] reported a

case of anti-GBM glomerulonephritis complicating an

episode of previously documented IgA-positive mesan-

gioproliferative glomerulonephritis, while Cui et al.

described a case of anti-GBM glomerulonephritis showing

glomerular deposits of IgA(3?) and IgG(1?) along the

glomerular capillary walls and in the mesangium [11].

Fig. 1 Light micrograph of weak magnification shows diffuse

crescentic formation and few residual glomerular tufts. Significant

mesangial expansion was not detected. PAS (910)

Fig. 3 Two staining patterns

from the patient: linear

immunofluorescence for IgG

along the glomerular capillary

walls (left) and mesangial

staining for IgA (right)

Fig. 2 Glomerulus showed cellular crescents and the basement

membranes were fragmented (arrow). PAS (9100)
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Trpkov et al. fully reported the recurrence of anti-GBM

glomerulonephritis after transplantation with de novo IgA

nephropathy, demonstrating both linear IgG and mesangial

IgA stainings in immunofluorescence and mesangial

immune complexes in electron microscopy. The relation-

ship between anti-GBM glomerulonephritis and IgA

nephropathy, unfortunately, remains unclear. One hypoth-

esis is that the IgA-related immune complex promotes

immunologic and inflammatory events, resulting in con-

formational changes of the GBM and in exposure of the

GBM antigens, thereby, increasing the subliminal anti-

GBM antibody production [12]. Because of the rarity of

these concurrent conditions, however, this hypothesis is

difficult to prove. Fischer and Lager [13] described that, in

a series of renal biopsy specimens from 80 patients of anti-

GBM glomerulonephritis, one patient had granular mes-

angial IgA and C3 deposits due to coexisting IgA

nephropathy. In crescentic anti-GBM glomerulonephritis,

the average creatinine level at the time of diagnosis is

9.7 mg/dL [1], higher than any other type of glomerular

disease. Given the severity and rapidity of this disease, the

number of glomeruli free from destruction is very limited.

For this reason, the pathological feature of IgA glomeru-

lonephritis may not be observed, even when IgA glomer-

ulonephritis precedes it, thereby, possibly causing a lack of

case reports describing the combination of anti-GBM glo-

merulonephritis and IgA nephropathy as compared to the

number of ANCA with IgA nephropathy. In this reported

case, the creatinine level at biopsy was 6.6 mg/dL, while

the other case reports had levels of 15.2 mg/dL

(1,347 lmol/L) [11] and 8.14 mg/dL (720 lmol/L) [12]. In

addition, the length of time to diagnosis is relatively shorter

than the average time reported by Jennette [1]. The anti-

GBM nephritis, therefore, may have occurred in our patient

with underlying IgA nephropathy, but it is difficult to prove

because of the severe and extensive damage to the

glomeruli due to the anti-GBM nephritis. Immunofluores-

cence microscopy, which demonstrated prominent, globu-

lar deposits of IgA accompanied by C3 in the mesangium,

and his history of hematuria for 2 years, however, may

support that this patient has had IgA nephropathy, but it is

difficult to diagnose it correctly because the PAS staining

of mesangial expansions and mesangial proliferations were

not observed. We speculate that the cause could be

attributed to the severe and rapid destruction of the

glomeruli by an anti-GBM antibody.

In order to understand further the coexistence of IgA

nephropathy and anti-GBM glomerulonephritis, more case

reports are needed. The above-mentioned reports and case

series [10, 11, 13] did not describe patients’ courses pre-

cisely, and only a single case after renal transplantation

was fully described [12]. In conclusion, this article reported

on anti-GBM glomerulonephritis with mesangial IgA

deposition in detail and suggested that IgA nephropathy

could trigger anti-GBM nephritis.
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