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Abstract

Anti-glomerular basement membrane (anti-GBM) disease is char-
acterized by linear deposition of immunoglobulin G (IgG) along 
the GBM. The concurrence of anti-GBM disease with another type 
of glomerulonephritis has been well described. We report a case 
of necrotizing glomerulonephritis in association with prodromal 
systemic symptoms, deterioration in kidney function less rapid 
than expected, and the presence of circulating anti-GBM antibody. 
This was initially diagnosed histologically as immunoglobulin A 
(IgA) nephropathy based on immunohistochemistry (IHC) stain-
ing, but immunofluorescence (IF) staining on a subsequent biopsy 
was more consistent with a diagnosis of anti-GBM disease with co-
existing mild IgA nephropathy. Prompt initiation of standard treat-
ment of anti-GBM disease normalized kidney function. This case 
highlights that anti-GBM disease can present atypically and may 
also co-exist with another form of glomerulonephritis.
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Introduction

Anti-glomerular basement membrane (GBM) disease is a 
rare condition characterized by the development of circulat-
ing autoantibodies against the alpha-3 chain of type IV col-
lagen (alpha-3(IV)) of the GBM, the so-called Goodpasture 
autoantigen [1], resulting in rapidly progressive glomeru-

lonephritis (RPGN) [2]. When associated with pulmonary 
hemorrhage, it is referred to as Goodpasture’s syndrome. 
The hallmark pathological features are extensive crescent 
formation and linear immunoglobulin G (IgG) deposition 
along the glomerular capillaries.

We describe a case of anti-GBM disease which lacked 
both the hallmarks of extensive crescents and linear IgG de-
posits by immunohistochemistry (IHC) staining on the ini-
tial and repeat biopsies, while the immunofluorescence (IF) 
staining on repeat biopsy demonstrated moderate but posi-
tive linear IgG staining, suggesting a possible difference in 
the sensitivity between IHC and IF methods for the detec-
tion of linear IgG deposition. Co-existing immunoglobulin A 
(IgA) nephropathy, as evident by mesangial IgA deposits and 
mild mesangial proliferation, less extensive crescent forma-
tion, as well as the subacute deterioration in kidney function, 
all confounded the initial diagnosis.

 
Case Report

   
A 56-year-old Caucasian man was referred to the Nephrol-
ogy Outpatient Clinic with prodromal symptoms of lethargy, 
anorexia and myalgia for a month, associated with acute 
kidney injury, microscopic hematuria and proteinuria. He 
denied any respiratory symptoms (in particular hemoptysis), 
macroscopic hematuria, rash or arthralgia. His past medi-
cal history included a corneal transplant for keratoconus in 
childhood, eczema and hiatus hernia. Physical examination 
revealed a blood pressure of 135/80 mm Hg. He was clini-
cally euvolemic without synovitis or rash.

Investigations revealed deterioration in his kidney 
function, with serum creatinine rising from 0.98 mg/dL 14 
months earlier, to 1.52 mg/dL 3 weeks prior to his presen-
tation, and 2.19 mg/dL on presentation. Urine microscopy 
showed > 1,000 × 106/L red cells without red cell casts, 
and spot urine protein-to-creatinine ratio was 0.50 mg/g. 
Inflammatory markers were significantly elevated with an 
ESR of 106 mm/h (< 10) and CRP of 60 mg/L (< 5). Anti-
nuclear antibody (ANA), anti-neutrophil cytoplasmic anti-
body (ANCA) and cryoglobulin were all negative. Serum 
complement, rheumatoid factor, creatine kinase, and serum 
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and urine electrophoresis were all unremarkable. Chest CT 
scan through his general practitioner showed no pulmonary 
hemorrhage.

A renal biopsy was performed on the second day of ad-
mission. Prior to the biopsy results, his urgent anti-GBM 
antibody titer by enzyme-linked immunosorbent assay (ELI-
SA) (ORG 550, Orgentec Diagnostika, Matnz, Germany) be-
came available and was moderately elevated at 57 units/mL 
(< 20). Given the significant decline in renal function, hema-
turia and positive anti-GBM antibody, the presumptive diag-
nosis was RPGN secondary to anti-GBM disease, and urgent 

treatment was commenced before confirmation by histologi-
cal diagnosis. This consisted of intravenous methylpredniso-
lone, oral cyclophosphamide and urgent plasmapheresis with 
fresh frozen plasma as replacement fluid. Proton pump in-
hibitor, vitamin D and sulfamethoxazole/trimethoprim were 
also initiated as prophylaxis.

Light microscopy of the renal biopsy showed only 10 
glomeruli, one of which was globally sclerosed. Only two 
glomeruli (20%) were affected by cellular crescents and 
segmental necrosis, one of which showed mesangial prolif-
erative changes. The rest of the glomeruli appeared normal. 

Figure 1. Microscopy of immunostaining on first (A, B) and second (C-F) biopsy by immunohistochemistry (A-D) or direct 
immunofluorescence (E, F): (A) weak granular mesangial staining for IgG; (B) moderate intensity mesangial staining for IgA; 
(C) absent IgG; (D) weak mesangial IgA staining; (E) weak linear IgG; (F) strong granular mesangial IgA staining. Original 
magnification (A-F) × 400.
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There was no significant interstitial fibrosis or tubular atro-
phy. IHC studies were performed instead of IF because of 
inadequate sampling. IHC staining showed moderate granu-
lar IgA (Fig. 1B) and weak granular IgG mesangial deposits 
without observable linear staining (Fig. 1A). The histologi-
cal diagnosis therefore favored IgA nephropathy associated 
with crescent formation. Given the results of the biopsy and 
accompanying malfunction of the temporary vascular ac-
cess, plasmapheresis was ceased after two sessions.

Two days after the renal biopsy, his kidney function 
worsened with serum creatinine rising to 2.81 mg/dL. Due 
to the presence of circulating anti-GBM antibody and the 
absence of IF studies in the setting of segmental necrosis on 
the biopsy, there remained a strong suspicion of anti-GBM 
disease. A second renal biopsy was therefore performed 5 
days after the initial biopsy. Light microscopy revealed a 
larger sample of 22 glomeruli, three of which were glob-
ally sclerosed. Crescents were identified in nine glomeruli 
(41%), including a mixture of cellular, fibrocellular and oc-
casional fibrous crescents, the latter associated with segmen-
tal necrosis (Fig. 2A). Mesangial hypercellularity was again 
focal and mild. Repeat IHC studies identified no IgG depos-
its (Fig. 1C) and weak mesangial IgA staining (Fig. 1D). IF 
studies revealed moderate IgG staining of the capillary loops 
in some glomeruli without mesangial staining (Fig. 1E) and 
marked granular mesangial IgA staining (Fig. 1F). Electron 
microscopy (EM) confirmed crescent formation (Fig. 2B) 

and localized GBM thinning and rupture (Fig. 2C). In the 
two glomeruli examined, there was no mesangial hypercellu-
larity, no immune complex deposition, and variable foot pro-
cess effacement (Fig. 2D). These findings were more consis-
tent with crescentic and necrotising glomerulonephritis due 
to anti-GBM disease with co-existing mild IgA nephropathy.

Given the findings on the repeat renal biopsy, plasma-
pheresis was reinstituted with a total of nine treatments over 
a 16-day period, which was ceased 4 days after the anti-
GBM titer reduced below the limit of detection by ELISA. 
The patient remained on cyclophosphamide for almost 3 
months with a cumulative dose of 11 g and was switched 
to azathioprine, which was ceased due to intolerance. At 7 
months, his prednisolone dose was reduced to 5 mg, and his 
anti-GBM titers have remained undetectable when measured 
every 4 weeks. Kidney function has normalized with a serum 
creatinine of 1.12 mg/dL without proteinuria or microscopic 
hematuria.

Discussion
  
This case illustrates an atypical presentation of anti-GBM 
disease with associated initial diagnostic uncertainty. A sys-
temic prodrome in the absence of infections or significantly 
impaired renal function is considered uncommon and/or less 
pronounced in anti-GBM disease, unless associated with 

Figure 2. Light (A) and electron (B-D) microscopic findings on second biopsy: (A) segmental necrotizing lesion and cellular cres-
cent (silver masson trichrome stain); (B) cellular crescent (× 1,500); (C) defect in glomerular basement membrane (arrowed) (× 
4,000); (D) foot process effacement (arrowed) (× 2,500). Original magnification (A) × 400; (B) × 1,500; (C) × 4,000; (D) × 2,500.
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concurrent ANCA-associated vasculitis [3]. The deteriora-
tion in kidney function is also usually more rapid than oc-
curred in this case.

More significantly, the first renal biopsy indicated nega-
tive linear IgG IHC staining (positive linear IgG staining 
considered the hallmark of anti-GBM disease) and few cres-
cents, findings which were further confounded by co-exist-
ing mild IgA nephropathy. It is well recognized that anti-
GBM disease may co-exist with other disease entities. IgA 
nephropathy [4], ANCA-associated vasculitis [5], membra-
nous nephropathy [2], and immune complex glomerulone-
phritis [6] have all been described, and each has the potential 
to confound the diagnosis. In this case, IgA nephropathy was 
mild with only minor and focal mesangial proliferation. That 
it was not observed on EM was possibly due to the focal na-
ture of the disease and sampling error. Rapidly progressive 
IgA nephropathy with crescent formation has been well de-
scribed [7], and this was initially considered the likely histo-
logical diagnosis, although a strong suspicion of anti-GBM 
disease remained. First, segmental necrosis is not usually a 
feature of IgA nephropathy. Second, detection of anti-GBM 
antibody by ELISA has a high specificity (90.9% to 100.0%) 
[8], particularly for those assays using purified alpha-3(IV) 
antigen substrates. In this case, the clinical picture made a 
false positive test very unlikely. Finally, the lower sensitiv-
ity of IHC studies compared with IF could have missed the 
hallmark linear IgG deposits.

Our case of anti-GBM disease showed positive linear 
IgG staining by IF (despite being only moderate and fo-
cal) but negative by IHC methods on renal biopsy. The IgA 
staining also appeared more prominent by IF compared with 
IHC staining on the second biopsy. Consistent with previ-
ous reports, IF appears to be a more sensitive method for 
detecting linear IgG deposits [9, 10]. It may therefore be 
the preferred diagnostic test when anti-GBM disease is sus-
pected, although using antigen retrieval with microwave and 
pressure cooking may increase the sensitivity of IHC [11]. 
IF offers more rapid results on freshly frozen tissue sections 
while IHC can be performed with less tissue. IHC also has 
the double advantage of using paraffin-embedded formalin-
fixed tissue that can be stored long-term, and the immunos-
taining is permanent, in contrast to the limited lifespan of the 
IF signal. IF on paraffin sections, when compared to IF on 
fresh frozen sections, remains poor for the detection of linear 
IgG staining [12], and therefore attempts of IF to be per-
formed on the paraffin sections from our first biopsy was un-
likely to yield improve the sensitivity. In practice, the choice 
between IF and IHC largely depends on local expertise.

Another possible reason the initial IHC staining was 
negative is that the case may reflect a milder and/or earlier 
spectrum of anti-GBM disease. The deterioration in kidney 
function was less rapid and less marked than is often seen, 
and the serum creatinine was never high enough to consid-
er dialysis. Furthermore, the anti-GBM titer was also only 

moderately elevated, becoming undetectable within 2 weeks 
of interrupted plasmapheresis, and the linear IgG deposits by 
IF were neither global nor did they affect all the examined 
glomeruli. Finally, crescents were neither prominent nor ex-
tensive on the first renal biopsy, the interpretation of which 
was limited by the small sample size.

Confirming the diagnosis by an early second renal bi-
opsy, supported by the IF findings, was crucial in initiating 
prompt treatment and subsequent normalization of kidney 
function. Although the combination of plasmapheresis, cy-
clophosphamide and corticosteroid has revolutionized the 
outcome of the disease [13], the renal outcome remains 
heavily dependent on the renal function at presentation. 
Those with an initial serum creatinine < 5.7 mg/dL have a 
5-year renal survival > 90%, while those dialysis-dependent 
at presentation have < 15% renal survival at 5 years [14]. 
Unfortunately, > 70% of patients present late with serum cre-
atinine > 5.7 mg/dL and therefore poor renal outcomes [14]. 
Another smaller case series, however, reported that 36% of 
patients had normal kidney function on presentation, and all 
achieved favorable outcomes [15]. The milder form of anti-
GBM disease on presentation may be more common than 
previously thought, and it is therefore crucial to have a high 
index of suspicion for early diagnosis and treatment before 
the disease progresses.

In conclusion, our case study illustrates the importance 
of using clinical as well as pathological criteria in the atypi-
cal presentation of anti-GBM disease. Features such as a 
significant prodrome, a slower than usual decline in kidney 
function and less extensive crescent formation should not 
discount the diagnosis, and recognizing that other forms of 
glomerulonephritis may co-exist is essential. Linear IgG de-
posits on renal biopsy, the hallmark of anti-GBM disease, 
may not always be evident by IHC methods, and IF may 
be both more sensitive and provide a more rapid diagno-
sis. The presence of circulating anti-GBM antibody, in the 
setting of acute kidney injury and active urinary sediment, 
should prompt initiation and continuation of treatment for 
anti-GBM disease until it can be definitively excluded histo-
logically. Finally, anti-GBM disease should be strongly sus-
pected in any renal biopsy showing segmental necrosis as-
sociated with crescent formation and circulating anti-GBM 
antibody. Early recognition and initiation of treatment are 
paramount for favorable outcomes.
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