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Anti-Glomerular Basement Membrane Disease Combined 
with IgA Nephropathy: A Case Report and Literature Review 

Limin Wang,1,2# Meichun Huang,2# Jun Liu,3 Xiuxiu Li,2 
Liping Zhao2*

Anti-glomerular basement membrane (GBM) disease is a rare 
autoimmune disease characterized by injury to small blood vessels 
in the kidneys and/or lungs. IgA nephropathy is the most common 
primary glomerular disease diagnosed in China. However, the 
co-occurrence of anti-GBM illness and IgA nephropathy has 
been infrequently documented in the literature. At present, its 
mechanism is unknown, the treatment approach is unclear, and 
the prognosis remains poor. Herein, we report a case of anti-GBM 
disease complicated with IgA nephropathy, in which renal function 
returned to normal state following treatment with a combination 
of prednisone and cyclophosphamide. This case suggests that 
in patients with anti-GBM disease and IgA nephropathy, the 
combination of glucocorticoids and cyclophosphamide may serve 
as an optimum treatment choice.
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INTRODUCTION
Anti-glomerular basement membrane (GBM) 

disease is a rare autoimmune disease, with reported 
incidence rate of 1.64 cases per million people/year.1 
It is characterized by the presence of pathogenic 
antibodies targeting type IV collagen in the GBM 
as well as in the alveolar basement membrane.2-3 
Clinically, 80%-90% of patients present with rapidly 
progressive glomerulonephritis (RPGN), whereas 
40%-60% of patients present with Goodpasture’s 
syndrome,2 both of which are associated with poor 
prognosis and high mortality. The pathogenic 
autoantibodies in anti-GBM disease are generally 
comprised of IgG, though rare cases involving other 
isoforms such as IgA, IgM, etc. have been reported.4-6 

The clinical manifestations of anti-GBM disease 
mediated by IgA or IgM are often atypical, and 
serum GBM antibody can be negative. Anti-GBM 
disease can occur alone or in combination with other 
renal diseases. For instance, it has been reported 
that 5% of anti-neutrophil cytoplasm antibody 

(ANCA)-associated-vasculitis patients can exhibit 
GBM antibody positivity, whereas up to 1/3 of anti-
GBM nephropathy patients have anti-neutrophil 
cytoplasm antibody (ANCA) positivity.7 Our 
center has previously reported a case of anti-GBM 
nephropathy concomitant with ANCA-associated 
vasculitis (AAV), that was treated with plasma 
exchange, corticosteroids and cyclophosphamide. 
After few years of follow-up, patient’s serum 
creatinine level is approximately1.24mg/dL.8 Anti-
GBM disease has also been reported in patients 
with membranous nephropathy,9 though its co-
occurrence with other primary glomerular diseases 
is rare. Nevertheless, a few cases of concurrent IgA 
nephropathy have been reported. Currently, the 
pathological mechanism remains unclear, and the 
efficacy and prognosis are uncertain. Herein, we 
report a case of anti-GBM nephropathy combined 
with IgA nephropathy. After treatment and follow-
up for one year, the renal function has now returned 
to the normal. Finally, a literature review was 
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also conducted, summarizing and comparing the 
clinical manifestations, treatment and prognosis of 
an additional 10 cases of combined GBM disease 
and IgA nephropathy. 

CASE PRESENTATION
The patient was a 38-year-old female who had 

been working in a vehicle management office for five 
years and had a history of occupational exposure 
to gasoline. She was admitted to the hospital on 
July 5th, 2022, due to bilateral lower limb swelling, 
proteinuria, and hematuria for the past month. 
She had no history of hemoptysis, rash, fever, 
arthralgia, etc., and nor any history of hypertension 
and diabetes mellitus. Routine urine test had urine 
red blood cells 2+/ high power field (HPF), urinary 
protein excretion was 3163.84 mg/24h. Renal 
function tests revealed blood urea nitrogen (BUN) of 
5.7mmol/L, serum creatinine (Cr) 0.93mg/dL. The 
anti- GBM antibody titer was 42.24 RU/mL. Other 
laboratory tests, including antinuclear antibodies 

(ANA), ANCA, complement levels, tumor markers, 
thyroid function test, hepatitis panel and human 
immunodeficiency virus were normal. A Pulmonary 
CT scan showed no abnormality (Figure 1). The 
main laboratory results are shown in Table 1.

Figure 1. Lung CT scan of the patient revealing no signs of 
alveolar hemorrhage.

 Component Value Reference range Interpretation
Urinalysis

Urinary protein 2+ Negative High
Red blood Cells (n/HPF) 2+ 0-3 High
White blood Cells (n/HPF) 1+ 0-5 High
Urinary protein excretion (g/24 h) 1.920 0-0.2 High

Hematology
White blood cells (×109 /L) 9.3 3.5-9.5 Normal
Red blood cells (× 1012/L) 4.19 3.8-5.1 Normal
Platelets (×109 /L) 298 125-350 Normal
Hemoglobin (g/L) 124 115-150 Normal

Blood chemistry
 Blood urea nitrogen (mmol/L) 5.7 2.6-7.5 Normal
 Serum creatinine (mg/dL) 0.93 0.45-0.94 Normal
Serum albumin (g/L) 34.2 40-55 Normal
Uric acid (mg/dL) 8.32 2.35-5.85 High

Immunology
C3 (g/L) 0.86 0.70-1.40 Normal
C4 (g/L) 0.16 0.10-0.40 Normal
IgG (g/L) 14.6 8.60-17.40 Normal
IgA (g/L) 3.18 1.00-4.20 Normal
IgM (g/L) 2.10 0.50-2.80 Normal

SIFE Negative Negative Normal
Anti-GBM antibody (RU/mL) 42.24 < 20 RU/mL Positive
ANCA Negative Negative Normal
ANA Negative Negative Normal
Blood Kappa Light Chains (g/L) 12 6.29-13.50 Normal
Blood Lambda Light Chains (g/dL) 6.16 3.13-7.23 Normal

SIFE, serum immunofixation electrophoresis; ANCA, antineutrophil cytoplasmic antibody; Anti-GBM, anti-glomerular basement membrane; ANA, 
antinuclear antibodies; HPF, high power field; C3, complement 3; C4, complement 4.

Table 1. Laboratory characteristics at time of kidney biopsy
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A kidney biopsy was performed for this patient, 
which revealed 21 glomeruli on light microscopy 
(LM), four of which were globally sclerosed and 
one showed segmental sclerosis. A total of eight 
crescents were found, including four cellular (Figure 
2A), and four fibro-cellular crescents (Figure 2B). 
The remaining glomeruli showed slightly increased 
segmental mesangial matrix, with mild proliferation 
of mesangial cells. Renal tubular epithelial cells 
showed swelling and degeneration, with hyaline 
casts. Approximately 30% of tubules demonstrated 
focal atrophy, accompanied by interstitial fibrosis 
and infiltration with inflammatory cells involving 
roughly 10% of the interstitial area. Some small 
renal vessels showed focal hyaline degeneration. 
Congo red staining was also negative. 

Immunofluorescence study revealed linear 
positivity for IgG (1+) along the glomerular 
basement membrane. (Figure 2C), together with 

mesangial staining for (2+) IgA (Figure 2D) and (2+) 
IgM. Kappa, lambda and C3 were also detected in 
the mesangial and glomerular basement membrane 
area, with relatively a weak deposition of C1q.

Electron microscopy (EM) revealed deposition of 
electron-dense substances along the subendothelial 
aspect of the basal membrane of segmental capillary 
loop (Figure 3A), and in the glomerular mesangial 
area (Figure 3B).

Based on the kidney biopsy pathological findings, 
the patient was diagnosed with anti-GBM disease 
(with crescents involving 38% of glomeruli) and 
IgA nephropathy(Oxford classification: M0E0S1T1. 
The main pathology in the renal biopsy was 
crescents responsible for hematuria, proteinuria, 
and elevated serum creatinine level. The crescents 
were attributed to anti-GBM disease based on the 
characteristic appearance. Therefore, the scoring of 
crescents was not added to the Oxford classification 

A

C

B

D
Figure 2.  Histopathology of kidney biopsy. (A) Light microscopy revealed a cellular crescent. (B) Light microscopy revealed a 
fibro-cellular crescent, and a small cellular crescent. (C) Immunofluorescence showing linear deposition of IgG along the GBM. (D) 
Immunofluorescence showing mesangial staining with IgA. Ig = immunoglobulin; GBM = glomerular basement membrane.
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of IgA nephropathy. The patient initially declined 
cyclophosphamide treatment due to the concerns 
about potential side effects. Hence, she was 
started with prednisone 60 mg/day orally for 
eight weeks. However, the serum creatinine level 
increased from 0.93mg/dL to 1.18mg/dL, the 24-
hour urinary protein fluctuated between 2500.79 
and 2584.83 mg, and the anti-GBM antibody titer 

was observed to be 37.36 RU/ml, indicating poor 
efficacy. Consequently, prednisone was gradually 
tapered and monthly intravenous infusion of 0.7g 
cyclophosphamide was added to the treatment. The 
24-hour urinary protein excretion decreased from 
3163.84 mg to 856.8 mg following the administration 
of cyclophosphamide. The serum creatinine level 
was0.94mg/dL, and anti-GBM antibody titer 

A B
Figure 3.  Electron microscopy of kidney biopsy revealed electron-dense deposits under the endothelium of the basal membrane of the 
segmental capillary loop (A). Electron microscopy revealed electron-dense deposits in the glomerular mesangial area (B).

Figure 4. The trend of serum creatinine and proteinuria during treatment
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normalized (11.21 RU/mL). The changes in the 
serum creatinine level during the treatment is 
depicted in Figure 4.

DISCUSSION
The diagnosis of anti-GBM disease relies 

primarily on the detection of anti-GBM antibodies 
in conjunction with glomerulonephritis.2,10-11 The 
kidney immunopathology of anti-GBM disease 
is mainly characterized by linear deposition of 
immunoglobulin along the GBM, which is usually 
IgG, but rarely IgA or IgM may also be found.4-6 
Anti-GBM antibody can be detected in the serum 
of 87-90% of patients with anti-GBM disease.12 

However, approximately 10% of patients with 
anti-GBM disease possess negative serum anti-GBM 
antibodies. There are several possible explanations 
for this, including the presence of non-IgG anti-GBM 
antibodies (IgA or IgM etc.),13 the higher affinity 
of the antibodies towards GBM,14 lower sensitivity 
of detection by ELISA method,15-16 or of cryptic 
and highly conformation-dependent epitopes on 
α3(IV)NC1.17 In addition, these antibodies can be 
negative if the samples are obtained during the late 
course of disease when circulating antibodies have 
disappeared.11 Although serum anti-GBM antibody 
positivity is highly specific for diagnosing anti-
GBM disease, there have been reports of positive 
serum anti-GBM antibody in viral infections such 
as Hantavirus, HIV, etc.18-19 

Currently, the standard treatment of Anti-GBM 
disease is based mainly on plasma exchange, to 
remove circulating pathogenic autoantibodies. 
Immunosuppression with corticosteroids combined 
with cyclophosphamide or even rituximab can 
be administered, to inhibit further autoantibody 
production and to suppress kidney inflammation.11,20 
It has been found that early and active treatment can 
significantly improve the prognosis of patients and 
reduce the need for dialysis. At present, there are 
reports describing few atypical anti-GBM disease, 
found in combination with ANCA-associated 
vasculitis, membranous nephropathy, and a few 
cases with IgA nephropathy. The pathological 
mechanisms and treatment options for these 
diseases are currently unclear, and hence further 
clinical research are needed. A literature search 
using PubMed Central (PMC) revealed 10 cases of 
concurrent anti-GBM disease and IgA nephropathy 
over the past15 years (Table 2).21-30 It was found 

that one patient had negative serum anti-GBM 
antibody, whereas the others revealed positive 
results. The patients had serum creatinine levels 
ranging from 1.5 to 23 mg/dL, with a crescent 
percentage of 12.5% to 100%. No patients exhibited 
alveolar hemorrhage. The therapies and prognosis 
of these patients varied markedly. So far, anti-
GBM disease combined with IgA nephropathy 
has not shown better prognosis than anti-GBM 
disease alone.

In our case, initially treatment with prednisone 
alone was used: however, its efficacy was proved 
inadequate. After adding cyclophosphamide to the 
treatment, the condition improved significantly, 
proteinuria decreased, hematuria resolved, serum 
creatinine turned normal, and anti-GBM antibody 
titers were within the normal range; indicating that 
the crescentic pathological damage was mainly 
driven by anti-GBM disease. Since the combination 
of corticosteroids and cyclophosphamide was 
effective, plasma exchange (PE) therapy was not 
indicated.

Elevated serum creatinine (> 5.66 mg/dL), 
crescentic nephritis (with crescent involving more 
than 50% of glomeruli), and high titers of serum 
anti-GBM antibodies are often associated with poor 
renal function and prognosis.20,31-32 Among the 10 
patients with concurrent anti-GBM disease and 
IgA nephropathy in the literature, three patients 
required hemodialysis, and their initial serum 
creatinine level ranged from 6.6 to 23 mg/dL, 
while two patients with renal function recovery 
had initial serum creatinine levels between 1.74 
and 1.97 mg/dL. This suggests that early active 
treatment is accompanied with better prognosis. 
According to the results of review analysis, our 
patient did not receive PE treatment due to the 
insignificant increase in the serum creatinine level. 
However, the efficacy of corticosteroid alone was 
not adequate, and the combination therapy with 
cyclophosphamide showed significant clinical 
efficacy. Therefore, there is currently no unified 
treatment plan for concurrent anti-GBM disease 
and IgA nephropathy. Patients with milder 
clinical presentations can initially be treated with 
corticosteroids combined with cyclophosphamide, 
whereas those with more severe conditions should 
receive PE treatment. 

Although the underlying mechanism is not 
fully understood, it has been demonstrated that 
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the pathogenesis of anti-GBM disease includes 
both genetic and environmental factors; genetic 
susceptibility is closely related to the HLA-
DRB1*1501, HLA-DRB1*0401, and HLA-DRB1*03 
alleles.33-34 In addition, environmental factors are 
mainly linked to exposure to hydrocarbons such 
as gasoline, diesel and paint. The pathogenesis of 
anti-GBM disease combined with IgA nephropathy 
remains unknown, and there is currently no 
evidence to suggest a causal relationship between 
the two diseases. Our patient had several years 
of exposure to car exhaust. Inhalation of vehicle 
exhaust may disrupt the quaternary structure of 
the alveolar basement membrane, inducing the 
formation of anti-basement membrane antibodies 
and leading to nephritis.

CONCLUSION
In summary, anti-GBM disease is associated 

with significant heterogeneity, such as a few 
atypical presentations and rare combination with 
other primary glomerulonephritis. Indeed, the 
pathological mechanism remains unclear, and its 
clinical manifestations vary significantly. Although 
the pathological manifestations in this patient 
were not mild, the impairment of renal function 
was relatively mild, and the therapeutic effect of 
prednisone combined with cyclophosphamide 
was significant. 
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