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Novel therapy for anti-glomerular basement membrane
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Abstract. Anti-glomerular basement membrane (GBM)
disease is characterized by circulating anti-GBM antibodies
and deposition of these antibodies in the renal GBM. Renal
involvement in anti-GBM is more severe when compared with
other types of immune-mediated glomerulonephritis, and the
majority of patients manifest progressive renal failure, leading
to end-stage renal disease. In a limited number of cases,
anti-GBM disease has been shown to be accompanied with
other immune-mediated glomerulonephritis. The present study
reported the case of a 50-year-old female patient presenting
with rapidly progressive glomerulonephritis, who was diag-
nosed with anti-GBM disease with IgA nephropathy. The
patient achieved a relatively good therapeutic outcome with
administration of corticosteroids plus mycophenolate mofetil
(MMF), which may prove to be a novel treatment option for
this rare disease; however, the exact underlying mechanism
requires further in-depth investigation.

Introduction

Anti-glomerular basement membrane (anti-GBM) disease is a
classic organ-specific autoimmune disease, mainly involving
the lungs and kidneys. It is characterized by circulating
anti-GBM antibodies and deposition of these antibodies in
the renal GBM (1,2). The incidence of anti-GBM disease is
estimated to be 1 case per million per year, but it accounts
for ~20% of all cases of rapidly progressive or crescentic
glomerulonephritis, and the age distribution is bimodal,
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20-30 years old and 60-70 years old (3,4). Renal pathological
analysis in anti-GBM patients has previously demonstrated
that immunoglobulin (Ig) G with or without C3 was linearly
deposited in the basement membrane, while light microscopy
mainly identified crescentic nephritis (5). Renal involvement in
anti-GBM is more severe when compared with other types of
immune-mediated glomerulonephritis. The majority of patients
present progressive renal failure, resulting in end-stage renal
disease, and require long-term treatment to improve the prog-
nosis (3). According to the Kidney Disease - Improving Global
Outcomes Clinical Practice Guideline for glomerulonephritis,
corticosteroids and cyclophosphamide in combination with
plasmapheresis are recommended as the initial immunosup-
pressive treatment for anti-GBM disease (6). The association
between anti-GBM disease and antineutrophil cytoplasmic
antibody-associated vasculitis has been well established in
an increased number of studies (7-9). However, only a limited
number of studies have reported the association between
anti-GBM disease and IgA nephropathy or other immune
complex glomerulonephritis, such as Schonlein-Henoch
purpura and membranous glomerulonephritis (10-13).

The present study reports the case of a patient who was
diagnosed with anti-GBM disease with IgA nephropathy, and
was successfully treated with corticosteroids in combination
with mycophenolate mofetil (MMF).

Case report

A 50-year-old female was admitted to the Kidney Institute of
PLA (Changzheng Hospital, Shanghai, China) in June 2014
with complaints of gross hematuria and rapidly decreasing
kidney function for the past 2 weeks. The patient did not expe-
rience any fever, skin rash and hemoptysis. Gross hematuria
was presented 2 weeks prior to admission, and laboratory
tests performed in a local hospital reported hematuria with a
red blood cell (RBC) count of 336 cells/ul (the normal level
is <25 cells/ul), as well as decreased kidney function with a
serum creatinine (Scr) level of 157 ymol/l (the normal level is
61-116 umol/l) and blood urea nitrogen level of 11.29 mmol/l
(the normal level is 2.9-7.2 mmol/l). Ultrasonography reveal
that the kidneys were normal in size and shape, with the
exception of several small kidney stones. The diagnosis of
renal lithiasis was established at the local hospital, without
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Figure 1. Pathology of renal biopsy. (A) Light microscopy showing hypercellularity with cellularofibrous crescent (PAS staining). (B) Immunofluorescence
showing linear deposition of IgG along the GBM. (C) Immunofluorescence showing lumpy deposition of IgA in the mesangium. (D) Electron microscopy
revealing electrondense deposition in the mesangium. Ig, immunoglobulin; GBM, glomerular basement membrane.

administration of any specific treatment. However, the patient
was advised to drink more water and was prescribed a tradi-
tional Chinese medicine called Loosestrife (Guangxi Wantong
Pharmaceutical Co., Ltd., Nanning, China). However, gross
hematuria did not show any improvement 10 days later, and
further laboratory tests suggested a rapidly decreasing kidney
function with an Scr level of 220 ymol/I.

Subsequently, the patient was transferred to Changzheng
Hospital for further diagnosis and treatment. Physical exami-
nation was not remarkable. Laboratory examination upon
admission included counting the number of RBCs per HP by
observing the urine under a DM2500 HP microscope (Leica,
Heidelberg, Germany). The results showed heavy hematuria
[10-15 RBCs per high-power field (HP); the normal level is
<3 RBCs per HP], with 90% dysmorphic RBCs, mild urinary
protein excretion (0.41 g/24 h; the normal level is <0.15 g/24 h),
and decreased kidney function with an Scr level of 232 ymol/I.
In addition, the hemoglobin (Hb) level was 99 g/I (the normal
level is 110-150 g/1) and the erythrocyte sedimentation rate
(ESR) was 141 mm/h (the normal level is 0-20 mm/h), while a
positive concentration serum monoclonal anti-GBM antibody
(isolated from bovine kidney as an antigen) was reported
(258.3 EU/ml; cat no. EA 1251-9601 G, EUROIMMUN
Medical Laboratory Diagnostics Co., Ltd, Luebeck, Germany).
Serologic tests for antinuclear, anti-double-strand DNA and
anti-neutrophil cytoplasmic antibodies were all negative. In
addition, the serum levels of IgA, IgG, IgM, complement C3

and C4,and total hemolytic complement (CH50) were within the
normal ranges. Chest X-ray radiography (Ysio 50019, Siemens,
Munich, Germany) was also normal, while ultrasonography
(ACUSON S2000 Ultrasound system, Siemens, Chicago, IL,
USA) showed normal shape of kidneys without kidney stones,
and the sizes of the right and left kidneys were 102x51 and
101x51 mm (the normal level is 90-110x40-60 mm), respec-
tively. This can be due to the previous diagnosis being wrong
or by the removal of the kidney stones with the previous treat-
ment. Previous medical history of the patient revealed that the
Scr was 57 pmol/l at 6 months prior to admission, while the
patient had a 20-year history of recurrent tonsillitis. Based on
the aforementioned findings, rapidly progressive glomerulo-
nephritis was diagnosed and renal biopsy was immediately
performed.

Light microscopy (DM2500, Leica) identified 18 glomeruli
with 12 cellular crescents and 4 cellulofibrous crescents, and
the glomeruli presented capillary occlusion with segmental
fibrinoid necrosis (Fig. 1A). Numerous necrotic tubular
epithelial cells and diffused infiltration of inflammatory cells
indicated severe injury to the tubulointerstitium. The small
arterial walls were thickened without significant evidence
of necrosis or hyaline degeneration. Immunofluorescent
examination (DM2500, Leica) revealed that strong IgG (3+)
linear deposition in the capillary loop (Fig. 1B), along with
mesangial staining for IgA (4+; Fig. 1C), IgM (1+) and C3 (2+).
The staining intensity was scored as follows: 0+, negative;



1+, mild; 2+, moderate or 3+, strong (8). Furthermore, electron
microscopy (Hitachi 7700, Tokyo, Japan) demonstrated elec-
tron-dense mass deposition in the mesangium (Fig. 1D). Based
on the aforementioned findings, the diagnosis of anti-GBM
disease with IgA nephropathy was confirmed.

The patient was immediately administered 500 mg/day
intravenous methylprednisolone (Pfizer Ltd., Kent, UK) for
3 days, which was then changed to 60 mg/day oral prednisone
(Shanghai Xinyi Pharmaceutical Co., Ltd, Shanghai, China);
however, the dosage was quickly decreased to 20 mg/day two
weeks later due to the side effect of hyperglycemia. Treatment
with cyclophosphamide and plasmapheresis were then recom-
mended, however this treatment was not accepted by the
patient due to the possibility of side effects. Therefore, MMF
(0.5 g, twice a day; Roche Pharmaceutical Co., Ltd, Shanghai,
China) in combination with prednisone (20 mg/day) were
administered to the patient and the dose of prednisone was
decreased by 5 mg every month. Four months later the pred-
nisone treatment stopped. One month later gross hematuria
was gradually relieved following MMF treatment. Further
laboratory examinations after 3 months of MMF treatment
showed the following results: Hematuria with 5-6 RBCs/HP;
Scr level, 102 ymol/l; Hb, 112 g/I; ESR, 22 mm/h; positivity
for anti-GBM antibody (176.0 EU/ml). After 6 months, the Scr
level was found to be 100 zmol/l and the ESR was 23 mm/h,
showing no significant difference as compared with these
levels 3 months before, whereas the Hb level was increased to
129 g/1 and the test for anti-GBM antibody was negative. The
total MMF treatment was 15 months in total. Patient informed
consent was obtained prior to the study.

In the last observation in February 2016 the MMF treatment
had ceased and the laboratory examinations demonstrated the
following results: Urine test showed 4 5 RBCs/HP; Scr level,
74 umol/l; Hb, 132 g/1; ESR, 4 mm/h and the test for anti GBM
antibody was negative.

Discussion

In the present study, a rare case of anti-GBM disease with
IgA nephropathy was reported. Previous animal studies have
demonstrated that complement activation through the clas-
sical complement pathway is one of the major mechanisms
underlying glomerular injury in anti-GBM disease (14,15).
According to this proposed theory, complement C1q may serve
an important role in the underlying mechanism of anti-GBM
disease. However, a number of studies have reported that
complement Clq deposition was seldom present along the
GBM in the renal tissue of patients, and circulating and urinary
levels of Clq were not significantly correlated with the severity
of kidney injury (8,16). Hu et al (9) further found that, even
in patients with Clq deposition, no association of Clq with
the disease activity and severity was identified, suggesting that
the classical complement pathway may not serve a pathogenic
role in the development of kidney injury in human anti-GBM
disease. In the present case, immunofluorescence examination
did not identify any Clq deposition, which is consistent with
previous findings (9). However, the diagnosis of anti-GBM
disease remains appropriate in the present case.

As the progression of anti-GBM disease can be rapid
and the outcome is greatly associated with the severity at

EXPERIMENTAL AND THERAPEUTIC MEDICINE 11: 1889-1892, 2016

1891

presentation, treatment must be initiated immediately. It is
widely recognized that corticosteroids and cyclophosphamide
in combination with plasmapheresis is the preferred standard
treatment administered as the initial immunosuppressive
therapy for anti-GBM disease (6). Notably, in the present study,
the patient declined the standard treatment for anti-GBM
disease, however a relatively improved therapeutic outcome
with less side-effects was achieved compared with treatment
with corticosteroids in combination with MMF. To date, there
is little clinical evidence to recommend MMEF for the anti-GBM
disease therapy, although previous animal experiments in a
rat model of anti-GBM disease have suggested the preventive
effect of MMF against glomerular crescent formation (17). The
case reported in the present study may provide useful evidence
concerning the effect of MMF for the clinical treatment of
anti-GBM disease.

As mentioned earlier, strong IgA deposition in the renal
tissue may have a profound impact on the pathogenesis of
this rare disease (11,18). The findings from randomized
controlled trials (RCTs) investigating MMF administration in
IgA nephropathy are conflicting, since favorable outcomes of
MMF have only been demonstrated in studies conducted in
China (19-22). This is due to the fact that Asian IgG nephrop-
athy patients may be more sensitive to MMF treatment, and
the variation of ethnicity may be partly the reason for this
observation. Based on the updated treatment options, the use
of MMF is recommended for selected patients in whom steroid
therapy has failed or who are intolerant to steroid therapy in
IgA nephropathy (23). Nevertheless, MMF may prove to be a
novel treatment for this rare disease, although the exact under-
lying mechanism requires further in-depth investigation.

In conclusion, the present study reported a case with
anti-GBM disease and IgA nephropathy, in which the patient
responded well to corticosteroids plus MMF treatment. The
underlying mechanism renders further in-depth examination.
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