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Abstract. Anti-glomerular basement membrane (anti-GBM) 
disease is characterized by crescentic glomerulonephritis 
with immunoglobulin G (IgG) autoantibodies to the non-
collagenous (NC1) domain of α3(IV) collagen presenting 
along the GBM. The patient clinically manifests with rapidly 
progressive glomerulonephritis (RPGN) with pulmonary 
hemorrhage (Goodpasture syndrome). In rare cases, other 
immunocomplexes of IgA or IgM are involved, but their speci-
ficities have not been determined. We report a rare case of a 
31-year-old female who was diagnosed as having anti-GBM 
disease with extensive IgA deposits in the mesangium. This 
patient presented heavy hematuria, proteinuria with increasing 
creatinine, but no lung hemorrhage. Renal biopsy showed 
crescentic glomerulonephritis (type Ⅰ) with strong IgA (3+) as 
lump and branch shape. Therapies with pulse methylpredniso-
lone, plasmapheresis and cyclophosphamide administration 
were less effective. This case is different from the present 
type Ⅰ crescentic glomerulonephritis and the specificity of IgA 
deposits may implicate the pathogenesis of anti-GBM disease.

Introduction

Anti-glomerular basement membrane (anti-GBM) disease 
is characterized by circulating anti-GBM antibodies and 
mesangial deposits of these antibodies. It is associated with 
extensive crescent formation and rapidly progressive glomeru-
lonephritis (RPGN). When it is associated with pulmonary 
hemorrhage, it is called Goodpasture syndrome (1). Smooth 
linear deposits of anti-GBM antibodies identified by immuno-
fluorescence from renal biopsies are hallmarks of the disease, 
and serum circulating anti-GBM antibodies can be detected 

using enzyme-linked immunosorbent assay (ELISA). Although 
relatively rare, anti-GBM disease is a paradigm for antibody-
mediated glomerular injury, since the autoantibodies and their 
target autoantigen have been extensively characterized (2). 
Most patients have immunoglobulin G (IgG) autoantibodies 
against the non-collagenous (NC1) domain of the α3(IV) 
collagen chain (the Goodpasture autoantigen), which is present 
in the GBM and the alveolar basement membrane (3,4). Here, 
we describe a rare case of anti-GBM disease with extensive 
IgA deposits in the mesangium, which is similar to indica-
tions of IgA nephropathy. The specificity of the IgA antigen 
deposits may be implicated in the pathogene sis or prognosis of 
anti-GBM disease.

Case report

A 31-year-old female was admitted to the nephrology ward 
of Nanfang Hospital with swelling of the face and lower 
limbs, together with heavy hematuria (4+) and proteinuria 
(3.76 g/24 h) one week prior. Physical examination revealed 
that the patient was in no acute distress and that she was afebrile 
with an elevated blood pressure of 113/75 mmHg. Her cardiac, 
pulmonary and abdominal examinations were normal. Slight 
umbilication edema of the lower extremities was present. No 
rashes or lymph nodes were noted. Laboratory investigations 
showed normal blood biochemical levels but a decreased 
kidney function with a creatinine level of 287 µmol/l, blood 
urea nitrogen of 9.7 mmol/l and uric acid of 437 µmol/l. Serum 
quantitations of self-antibodies showed normal levels of total 
antineutrophil cytoplasmic autoantibody (ANCA, 47.8 AAU/
ml), P-ANCA/MPO (22.6 AAU/ml), C-ANCA (27.0 AAU/
ml), antinuclear antibodies (ANA, 23.9 U/ml), ds-DNA (33 U/
ml), Sm (6.0 U/ml) and RNP (12.6 U/ml), but high amounts 
of anti-GBM antibody (93.5 RU/ml). There was no hepatitis B 
virus S antigen or anti-hepatitis C virus antibodies detected. 
Ultrasound showed slight enlargment of both kidneys with 
increased parenchymal echogenicity, and seroperitoneum 
was also found. The patient was evaluated using CT scan for 
pleural effusion and pachynsis pleurae bilaterally.

Renal biopsy yielded cortex containing 17 glomeruli without 
global or segmental sclerosis. Moderate to severe proliferation 
of the mesangial areas were found asystema tically with small 
amounts of immune complex deposit (Fig. 1A and B). A total 
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of 14 crescents were found, including 5 large-cellular, 6 large-
cellular/fibrous, 2 small-cellular and 1 small-cellular/fibrous. 
One glomerulus had an adhesion of the glomerular tuft to 
Bowman's capsule and obvious capillary necrosis. Moderate 
interstitial inflammation and fibrosis, and tubular atrophy with 
proteinic and red cell casts were present. The small arteries 
showed no evidence of necrosis or thickening of their walls. 
By Masson or PAS staining, no spikes, mesangial interposi-
tion or thickening of the GBM could be demonstrated. Direct 
immunofluorescence showed strong (3+) linear capillary loop 
staining for human IgG, together with mesangial staining for 
IgA (3+), IgM (1+) and C3 (2+) (Fig. 2A and B). The GBM 
was relatively normal, but many electron dense deposits were 
found in the mesangial space (Fig. 3). Extensive podocyte 
effacements were noted.

The patient received three courses of intravenous pulse 
therapy with methylprednisolone (0.5 g/day), followed by oral 
cyclophosphamide (1 mg/kg/day) and prednisone (1 mg/kg/day). 
Plasmapheresis was performed 10 times due to the morphology 
of the biopsy specimen and the gradual progression of the 
disease. After 29 days of therapy, the amounts of anti-GBM 
antibody decreased to a normal level (19.7 RU/ml), while her 
serum creatinine remained at 375 µmol/l. During treatment, 
the patient showed no signs of pulmonary hemorrhage or other 
serious symptoms.

Discussion

We report a rare case of IgA deposits in the mesangium of 
a patient with anti-GBM disease. The sequential or simulta-
neous presentation of anti-GBM disease with IgA nephropathy 
has been infrequently described. This raises the question of 

a possible connection between the two diseases. Primary 
IgA nephropathy is an immune complex-mediated glomeru-
lonephritis defined immunohistologically by the pre sence 
of glomerular IgA deposits accompanied by a variety of 
histopathologic lesions (5). It is suggested that familial IgA 
nephropathy is a complex disease initiated by one or more 
genes in combination with environmental conditions (6). 
Anti-GBM disease is characterized by the occurrence of 
glomerulonephritis and pulmonary hemorrhage caused by 
antibodies reactive to the glomerular and alveolar basement 
membrane. Ongoing glomerular pathological changes may 
alter GBM components, triggering an autoimmune reac-
tion to modified antigens, as proposed for the association 
between anti-GBM disease and ANCA glomerulonephritis. 
We reviewed the history of this patient, but did not discover 
related symptoms of IgA nephropathy, such as chronic cough, 
expectoration, upper respiratory tract infection or coeliodynia.

The patient presented with no pulmonary hemorrhage, 
or evidence of ANCA-associated glomerulonephritis. A 
lung biopsy was not performed nor was sputum obtained, so 
involvement of the lung could not be documented. The patient 
was evaluated by CT scan, and pathologic changes in the lung 
may have been ignored. We aim to ascertain whether there may 
be a relationship between IgA deposits and anti-GBM disease, 
or whether they are co-effectors. Trpkov et al (7) previously 
reported that a patient wth anti-GBM disease presented with 
IgA nephropathy during his posttransplant course, yet the 
association between these two diseases was unclear. Another 
report study revealed that anti-GBM disease was associated 
with inflammatory bowel disease (8). The author concluded 
that anti-GBM nephritis was a potential extraintestinal mani-
festation of inflammatory bowel disease that occurred in the 
setting of active bowel inflammation. Anti-GBM disease is 
also demonstrated to simultaneously exist with membranous 
glomerulonephritis in a rare entity (9), although it is difficult 
to describe preceding or following recovery from these two 
diseases. Study of our case may provide insight into patho-
physiologic mechanisms, including the possibility of increased 
antigen synthesis, exposure of cryptic epitopes, or capping and 
shedding of antigen-antibody complexes.

In conclusion, we report a case of anti-GBM disease 
with IgA deposits in the mesangium, which is distinct from 
the former types. The patient was refractory to conventional 
therapy with cyclophosphamide and steroids and needed 
further investigation to identify the characteristics.

Figure 1. Active necrotizing crescentic glomerulonephritis was present in the 
renal biopsy by Masson's trichrome covering with silver staining. (A) Large 
crescents, (B, yellow arrow) necrosis and (red arrow) philo-fuchsin complex 
were also noted. Scale bar, 200 and 100 µm (A and B, respectively).

Figure 2. Direct immunofluorescence was shown in the renal biopsy 
specimen. (A) Linear fixation of IgG was shown along the GBM, while the 
deposition of IgA was exhibited, (B) predominantly within the mesangial 
regions of glomeruli. Scale bar, 100 µm.

Figure 3. Electron-dense deposits were noted within the mesangial regions 
by electron microscopy (arrow). Scale bar, 2 µm.
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