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Great prognosis of concurrent anti-GBM disease
and IgA nephropathy in a young woman

A case report
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Xu Zhonggao, PhD?, Wu Hao, PhDa*

Abstract

Rationale: The causal relationship between anti-glomerular basement membrane (anti-GBM) disease and immunoglobum
(IgA) nephropathy is still unclear and cases of concurrent anti-GBM disease and IgA nephropathy are very rare, especially with a
good prognosis and long-term follow-up. Here, we report a case of concurrent anti-GBM disease and IgA nephropathy. By using
corticosteroids and cyclophosphamide in combination with plasmapheresis, the patient achieved a very good prognosis with
complete normalization of renal function and complete disappearance of hematuria and proteinuria at the subsequent follow-up.
To our knowledge, no previous case with such a long follow-up and such a good prognosis have been reported.

Patient concerns: This case report describes a 26-year-old Chinese woman who presented with fever as the initial symptom,
followed by dysmorphic hematuria, overt proteinuria and rapidly worsening renal function. Before admission, the patient received
symptomatic supportive treatment such as intravenous albumin infusion, improvement of circulation, but the symptoms were not
significantly improved.

Diagnosis: Per the results of kidney biopsy, the patient was diagnosed with crescentic glomerulonephritis and anti-GBM
disease with IgA nephropathy.

Interventions: The key to obtain a good prognosis was the early application of corticosteroids and cyclophosphamide in
combination with plasmapheresis to make the anti-GBM antibody turn negative quickly.

Outcomes: After 2 weeks of therapy, the patients’ anti-GBM antibody turned negative and serum creatinine improved to
a normal range. After 10 months, the patient’s proteinuria level reached complete remission. After 12 months, the patient’'s
hematuria had disappeared completely.

Lessons: This case provides experience in the treatment of concurrent anti-GBM disease and IgA nephropathy and highlights
the importance of early application of plasmapheresis and immunosuppressive therapy to obtain a good prognosis.
Abbreviations: ANCA = anti-neutrophil cytoplasmic antibody, GBM = glomerular basement membrane, IgA = immunoglobulin
A, RBC = red blood cell, RPGN = rapidly progressive glomerulonephritis.

Keywords: anti-glomerular basement membrane disease, corticosteroid, crescentic glomerulonephritis, immunoglobulin A
nephropathy, plasmapheresis

1. Introduction

Anti-glomerular basement membrane (anti-GBM) disease is
a rare autoimmune condition characterized by linear deposi-
tion of immunoglobulin G along the GBM.!"" Anti-GBM dis-
ease is mediated by circulating autoantibodies and its main
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autoantigen is the NC1 domain of the a3 chains of collagen IV
on GBM.?! Clinically, it classically presents as rapidly progres-
sive glomerulonephritis (RPGN), and histologically, it is closely
associated with crescentic glomerulonephritis.’! The association
between anti-GBM disease and anti-neutrophil cytoplasmic
antibody (ANCA) is well known, and 21% to 47% of patients
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with anti-GBM disease are identified with coexisting ANCA-
associated vasculitis.'¥! However, cases of concurrent anti-GBM
disease and immunoglobulin A (IgA) nephropathy are very rare.
Here, we report a new case of concurrent anti-GBM disease and
IgA nephropathy admitted to our medical center and review all
the cases published in PubMed to better understand the features
of the disease.

2. Case presentation

A 26-year-old woman was admitted to the nephrology depart-
ment of the first hospital of Jilin University with the presenting
complaints of gross hematuria for 2 weeks, together with heavy
proteinuria (10.2 g/24h) and anti-basement membrane anti-
body positive. Two months before admission, the patient devel-
oped cough and expectoration, and the symptoms improved
significantly after taking Chinese patent medicine (specific drugs
are unknown). One month before admission, she developed
fever, with the highest body temperature of 38°C. Ten days later
foam urine was presented. And laboratory tests performed in a
local hospital reported C-reactive protein 99.57 mg/L (the nor-
mal reference range: 0-10 mg/L), hematuria with a red blood
cell (RBC) count of 1258 cells/pL (the normal reference range:
0-25 cells/pL), and 3 + protein for urinalysis. Routine blood
test and procalcitonin were in the normal range and ultraso-
nogram showed normal-sized kidneys. She was given cefazolin
and traditional Chinese medicine injection called Xiyanping
Injection for fever and foam urine. Three days later, the con-
dition worsened and gross hematuria was present. The patient
was then transferred to another hospital, where he was tested
for erythrocyte sedimentation rate 125 mm/h (the normal refer-
ence range: 0-20 mm/h), 24 h urinary protein 10.2 g/24 h (the
normal reference range: 0-0.15 g/24 h), plasma albumin 23 g/L
(the normal reference range: 35-55 g/L) and positive result of
anti-GBM antibody. Due to the patient’s concern about side
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effects of immunosuppression, symptomatic supportive treat-
ment such as intravenous albumin infusion, improvement of
circulation, prevention and control of infection with cephalo-
sporin antibiotics was given. After above treatment, the symp-
toms of fever, hematuria and proteinuria were not significantly
improved. She had no history of drinking or smoking and no
exposure to organic solvents and hydrocarbons. Her cardiac,
pulmonary, and abdominal examinations were normal, with
previously normal renal function and no significant past med-
ical history.

As the symptoms remained unimproved, the patient was
transferred to our hospital (2020.03.23). Upon admission,
blood pressure was normal at 100 to 115/65 to 75mm Hg,
and no positive signs were found on physical examination,
except for slight bilateral lower extremities edema. Blood tests
showed a serum albumin level of 31 g/L, creatinine of 1.97 mg/
dL (174.1 pmol/L), C-reactive protein of 93.4 mg/L and eryth-
rocyte sedimentation rate of 95 mm/h. Urinalysis showed pro-
teinuria of 3.4 g/d and hematuria of 1032 RBCs/high power
field. The mycoplasma pneumoniae antibody was weakly posi-
tive and the influenza B virus antibody was positive. Serological
tests for antinuclear antibodies, anti-double-strand DNA anti-
bodies, anti-neutrophil cytoplasmic antibodies and anti-PLA2R
antibodies were all negative. Elevated levels of IgA (4.61 g/L,
the normal range is 0.71-3.85 g/L), complement C3 (1.53 g/L,
the normal range is 0.8-1.2 g/L), complement C4 (0.41 g/L, the
normal range is 0.1-0.4 g/L), and anti-GBM antibody (142 RU/
mL) had also been found. In addition, serum immunofixation
electrophoresis, blood glucose levels, tumor markers, and thy-
roid function were within normal ranges. There was no evidence
of hepatitis virus, HIV, or syphilis infections. T-spot tuberculosis
test result was also negative. Chest computed tomography and
abdominal color doppler ultrasonography findings were normal.

Renal biopsy yielded a cortex containing 40 glomeruli with
1 global sclerosis, and mild proliferation of the mesangial
areas was found. A total of 19 crescents were found, including

B

Figure 1. Pathological results of kidney biopsy. (A) Light microscopy (PASM, scale bars = 50 pym) of renal biopsy tissue revealed the formation of large cres-
cents, the pathological manifestations were dominated by cellular crescents. (B) Representative photographs of immunofluorescence staining (Scale bars = 100
pm). Strong linear deposition for IgG along the glomerular capillary wall. (C) Representative photographs of immunofluorescence staining (Scale bars = 100 pm).
IgA staining in clumps was found in mesangial areas. (D) Electron microscopic photograph of renal biopsy (Scale bars = 2 ym). Showing the electron-dense

deposits in mesangial areas. IgA = immunoglobulin A, IgG = immunoglobulin G.
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5 large-cellular that compressing glomerular capillary loop,
with 7 Bowman’s capsules damaging to different degrees and
fibroid necrosis of glomerular capillary walls. Tubular atro-
phy with luminal erythrocyte casts was observed (Fig. 1A).
Immunofluorescence showed strong linear capillary loop stain-
ing for immunoglobulin G (Fig. 1B) and C3, together with
mesangial staining for IgA (Fig. 1C). IgM, complementary C4
and Clq were not detected. Electron microscopy showed a mild
increase in the mesangial matrix with lumpy electron-dense
deposits in the mesangial space and extensive podocyte efface-
ments were noted (Fig. 1D). Based on the above findings, a
diagnosis of anti-GBM disease with IgA nephropathy was con-
firmed. The patient was treated with a pulse dose of intravenous
methylprednisolone of 500 mg/day for 3 days followed by main-
tenance intravenous methylprednisolone at 40 mg/day. After 2
weeks, oral prednisone acetate (55 mg/day) was administered,
tapered to 13.5mg/day after 5 months and gradually discon-
tinued after 12 months, according to the follow-up results. She
underwent plasmapheresis for 10 sessions during hospitaliza-
tion, until the anti-GBM antibody turned negative. Intravenous
cyclophosphamide (400 mg/14 days) was also commenced, with
a cumulative application of 6 g. In addition, she was treated with
intravenous moxifloxacin (400 mg/day) and oral oseltamivir
(75 mg/day) for 5 days because of mycoplasma and influenza B
virus infection. As shown in Figure 2, after 2 weeks of therapy,
laboratory examinations demonstrated the following results:
urine test showed 165 RBCs/HPF, serum creatinine improved
to a normal range, 24 h urine protein decreased to 3.24 g/24 h,
anti-GBM antibody was negative, and both mycoplasma and
influenza B virus antibodies were negative. After 10 months,
the patient’s proteinuria level reached complete remission, urine
tests showed 12 RBCs/HPF, serum creatinine remained within
the normal range, and anti-GBM antibody was continually neg-
ative. After 12 months, the patient’s hematuria had disappeared
completely.

3. Discussion

In this study, we report a rare case of anti-GBM disease accom-
panied with IgA nephropathy that presented with fever as the
initial symptom, followed by dysmorphic hematuria, overt
proteinuria and rapidly worsening renal function. Anti-GBM
disease is a life-threatening, immune complex—mediated small
vessel vasculitis.! Tt is caused by antibodies reactive to intrinsic
antigens in both the glomerular and alveolar basement mem-
branes and commonly manifests as RPGN with or without
diffuse alveolar hemorrhage.’! Anti-GBM disease is rare, with
an estimated incidence of 1 to 2 cases per million population
per annum.!>”) The correlation between anti-GBM disease and
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ANCA-associated vasculitis has been well documented in many
studies, and 21% to 47% of patients with anti-GBM disease
are identified with coexisting ANCA-associated vasculitis.!
However, concomitant anti-GBM disease with immune com-
plex-mediated glomerulonephritis is rarely reported, among
which membranous nephropathy is relatively common, while
IgA nephropathy is even rarer.®! To better understand the
clinical features of concomitant anti-GBM disease with IgA
nephropathy, we reviewed and summarized all concurrent anti-
GBM disease and IgA nephropathy cases published in PubMed
(16 cases in total, including this case), as shown in Table 1.3

In these concurrent anti-GBM disease and IgA nephropathy
cases, the average age is 40 years, which seems to be consistent
with the classic bimodal distribution of anti-GBM disease.*"!
Interestingly, the male to female ratio is 1:2, which is inconsis-
tent with the current finding that both anti-GBM disease and
IgA nephropathy are highly prevalent in men.>*! Estrogen
regulates a variety of cytokines and influences the development
and function of B and T cells, resulting in the regulation of
inflammatory responses.?”” However, the relationship between
estrogen and anti-GBM has rarely been reported. Despite the
heavier clinicopathological manifestations in male IgA nephrop-
athy patients,?® 1 study found that castration of mice increased
the severity of VT-induced IgA nephropathy, but supplemen-
tation with estrogen did not diminish this effect but increased
the severity of the disease.”” In addition, a bioinformatic study
based on the Gene Expression Omnibus database found that
many key genes upregulated in IgA nephropathy are associated
with the estrogen signaling pathway.B% Therefore, it is specu-
lated that estrogen may play an important role in the devel-
opment of concurrent anti-GBM disease and IgA nephropathy;
however, further studies are required.

In terms of population distribution, these cases were reported
in China (n = 7), Japan (n = 2), the United States (n = 2), Australia
(n=2,1 Asian, 1 Caucasian), Korea (n = 1), Canada (n = 1), and
India (n=1). 75% of them were from Asia, and mainly from
East Asia. Taken together, this may reflect the large regional
and ethnic variation in the prevalence of IgA nephropathy.B! It
has been reported that IgA nephropathy accounts for 30% to
50% of kidney biopsy patients in Asia and the Pacific, about
20% in Europe, and only about 10% in North America.?! In
North American, there is also a significant difference in the prev-
alence of IgA nephropathy between native North Americans
(38%) and African Americans (2%), supporting the ethnic vari-
ation.’>* However, the causal relationship between anti-GBM
disease and IgA nephropathy is still unclear. It is well known that
IgA nephropathy has various clinical symptoms, ranging from
asymptomatic microscopic hematuria to nephrotic syndrome
and even RPGN."*’! All these patients presented with hematuria
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Figure 2. Changes in important test results during the course of the patient’s illness and follow-up.
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and 75% of them presented with gross hematuria. Including the
case we reported, there were 4 patients had a history of upper
respiratory tract infection before the onset of the disease. In
addition, Tadasu et al reported a case of anti-GBM disease that
occurred during the course of IgA nephropathy.'3! These sug-
gested a possibility that anti-GBM disease was superimposed on
IgA nephropathy and that IgA nephropathy may be underlying.
One hypothesis is that IgA-associated immune complexes may
promote immunological and inflammatory events that lead to
conformational changes in GBM and antigens exposure, result-
ing in the production of anti-GBM antibodies.'! It has also been
hypothesized that deposition of aberrant IgA along the GBM in
IgA nephropathy may induce the formation of novel antigens,
leading to the production of anti-GBM antibodies.??! However,
since no biomarkers have been identified to distinguish primary
from secondary anti-GBM disease, it is difficult to prove whether
anti-GBM disease in these patients is an incidental complication
or secondary to IgA nephropathy. Another hypothesis proposes
that anti-GBM antibodies may alter the permeability of GBM,
allowing the deposition of circulating immune complexes in the
mesangium.?”! The number of relevant cases was too small, mak-
ing these hypotheses difficult to prove. Furthermore, owing to
the severity and rapidity of anti-GBM disease, the number of
undamaged glomeruli is very limited. Therefore, the pathologi-
cal features of IgA nephropathy may not be observed, possibly
resulting in some patients having anti-GBM disease accompa-
nied by IgA nephropathy not being reported.

Since anti-GBM disease progresses rapidly and its prognosis
is closely related to the severity of the disease at the start of
treatment, a combination of plasmapheresis and immunosup-
pression should be initiated without delay to render the anti-
GBM antibody titer to negative as soon as possible.l3¢! Plasma
exchange is recommended for all patients with anti-GBM
disease, except those with 100% glomerular crescents and
no pulmonary hemorrhage.’”! In addition, plasma exchange
should be continued until anti-GBM titers are undetectable.®!
Glucocorticoids combined with cyclophosphamide is the pre-
ferred standard treatment. Rituximab has shown promising
effects in refractory anti-GBM diseasel®”; however, a retro-
spective study with a small sample size found no effect on
renal remission in anti-GBM disease patients when rituximab
was substituted for cyclophosphamide as a first-line agent."!
Successful use of mycophenolate or mycophenolic acid instead
of cyclophosphamide in the treatment of anti-GBM disease has
also been reported.*'*?! Experience in the treatment of concur-
rent anti-GBM disease and IgA nephropathy is obviously even
less. In the cases we reviewed, except for 1 lacking treatment
information, corticosteroids were used in all cases, in 60% of
cases plasmapheresis was applied, in 60% of cases cyclophos-
phamide was used, only 2 cases applied mycophenolate mofetil
and 2 cases applied rituximab. The main reason why patients
did not undergo a standard treatment strategy was the concern
about the side effects of cyclophosphamide and plasmapheresis.
In terms of prognosis, 56.3% of cases showed improved renal
function and 31.3% showed dialysis dependence. Interestingly,
none of the patients treated with mycophenolate mofetil or
rituximab developed dialysis dependence, suggesting that they
may have potential in the treatment of concurrent anti-GBM
disease and IgA nephropathy.l'>?231 Notably, all patients who
eventually depended on dialysis had higher creatinine levels
when they started immunosuppressive therapy, the lowest of
which was 400.4 pmmol/L. In contrast, all patients with a good
prognosis had low serum creatinine levels, below 320 pmmol/L
except for 1 case of 481.8 pnmmol/L. This strongly suggests that
the timely administration of immunosuppressive therapy has a
significant impact on the prognosis of concurrent anti-GBM dis-
ease and IgA nephropathy. The largest histopathological study
of anti-GBM disease with a median follow-up of 3.9 years in
123 patients also found that patients with creatinine levels
below 500 mmol had a better prognosis, and they reported an
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overall dialysis-dependent rate of 69% for anti-GBM disease,
much greater than the 31.3% for concurrent anti-GBM disease
and IgA nephropathy reported in our review,?®! indicating that
concurrent anti-GBM disease and IgA nephropathy may have a
tendency for better prognosis.

Interestingly, the patient we reported had a 24-hour urinary
protein quantification of 10.2 g. Such high levels of protein-
uria are uncommon in both IgA nephropathy and anti-GBM
diseases. We speculate that this may be related to the presence
of extensive podocyte effacement. Podocyte effacement can be
observed in some IgA nephropathy cases, and its severity is
positively correlated with the patient’s proteinuria levels.! 3+
Podocyte effacement has rarely been reported in classic anti-
GBM diseases. However, Liang et al reported that many patients
with antibody-negative anti-GBM disease had global podocyte
effacement and often accompanied with nephrotic-range pro-
teinuria.*! In the cases we reviewed, only 1 patient was reported
to have extensive podocyte effacement and this patient also had
a high urinary protein of 3.76 g/24 h.”’ The mechanism underly-
ing extensive podocyte effacement in IgA nephropathy and anti-
GBM disease requires investigation.

The patient we report had not only a detailed history of
treatment, but also complete follow-up information. In the
early stage of the disease, the patient refused immunosup-
pressive therapy owing to the normal creatinine level and
personal considerations of the side effects of immunosup-
pression. However, as the condition worsened, corticosteroids
and cyclophosphamide in combination with plasmapheresis
were administered with the patient’s consent, and the patient
achieved a very good prognosis with complete normalization
of renal function and complete disappearance of hematuria
and proteinuria at subsequent follow-up. By reviewing all
concurrent anti-GBM disease and IgA nephropathy cases, the
good prognosis of this case may be mainly related to the rel-
atively timely treatment and the potential tendency for better
prognosis of the disease itself. Because of the limited number
of reported cases and variable follow-up time, more cases need
to be collected to better understand the clinical, pathological,
and prognostic information of concurrent anti-GBM disease
and IgA nephropathy.

4. Conclusion

Concurrent anti-GBM disease and IgA nephropathy remains a
very aggressive and rapidly progressive disease. Early pathologic
diagnosis and timely immunosuppressive therapy are the key to
a good prognosis. In addition, concurrent anti-GBM disease and
IgA nephropathy may have a tendency for better prognosis than
classic anti-GBM disease.
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