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A Case of Anti-Glomerular Basement Membrane Antibody
Disease in Siblings

Pen Li?, Pierre-Marc Villeneuve® b ¢

Abstract

Anti-glomerular basement membrane (anti-GBM) antibody disease,
also known as Goodpasture syndrome, is associated with the presence
of antibodies against type 4 collagen. Increasing evidence supports
the role of human leukocyte antigen (HLA) genes in the pathogenesis
of this disease. A 48-year-old Caucasian male was admitted to the
intensive care unit with diffuse alveolar hemorrhage and rapidly pro-
gressive glomerulonephritis. Serology demonstrated high anti-GBM
antibodies (291.8 U/L). Renal biopsy showed crescentic glomerulo-
nephritis involving 16 of 19 glomeruli with strong linear and diffuse
IgG staining confirming the diagnosis of anti-GBM antibody disease.
The patient’s sister presented with pulmonary-renal syndrome at age
29 due to the same illness. Subsequent HLA typing revealed that our
patient was homozygous for DRB1*15:01, an allele strongly associ-
ated with anti-GBM antibody disease. To our knowledge, this is the
first case report of anti-GBM antibody disease in a patient who is
homozygous for DRB1*15:01 with a sibling who had the same diag-
nosis. Our case highlights the importance of HLA genes in the patho-
genesis of this disease.
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Introduction

Anti-glomerular basement membrane (anti-GBM) antibody
disease, also known as Goodpasture syndrome, is an ex-
tremely rare disease with an estimated incidence of 0.1 per
million [1]. It involves the production of short-lived circulat-
ing antibodies against the GBM [2]. Specifically, anti-GBM
antibodies target the NC1 domain of the a-3 chain of type 4
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collagen (a3(IV)NC1) [3], although other a-chains have been
described as targets [4]. a3(IV)NCI is highly expressed in the
alveoli and GBM; therefore, patients classically present with
a pulmonary-renal syndrome characterized by diffuse alveo-
lar hemorrhage and a rapidly progressive glomerulonephritis.
Increasing evidence supports the role of genetic factors in the
pathogenesis of anti-GBM antibody disease. Human leukocyte
antigen (HLA) genes and in particular the DRB1*15:01 allele
is frequently and most strongly associated with this disease
[5-8]. Other positive HLA associations have been found with
DRB1*04 and DRB1*03. Conversely, negative associations
have been found with DRB1*07 and DRB1*01 [8].

This case report describes classic anti-GBM antibody
disease in a patient homozygous for DRB1*15:01, who had
a sister with the same disease. To our knowledge, there are
currently no reported cases of anti-GBM antibody disease in a
patient with a first degree relative with the same disease or any
reported case of anti-GBM disease in multiple family mem-
bers.

Case Report

A previously healthy 48-year-old Canadian Caucasian male
was transferred from a community hospital with hemoptysis
and hypoxemic respiratory failure. He presented with a 2-week
history of an influenza-like illness associated with myalgias,
fevers, sore throat, and sinusitis. During the preceeding week,
he had gross hematuria, hemoptysis, and progressive shortness
of breath.

At presentation to our tertiary care hospital, his oxygen
saturation was 95% on 15 L of oxygen delivered by non-re-
breather mask. He was hypertensive with a blood pressure of
150/90 and was tachycardic. His work of breathing was mildly
increased with a respiratory rate of 22; auscultation revealed
normal breath sounds. Cardiac and abdominal exams were un-
remarkable, and there was no rash. His frontal and maxillary
sinuses were tender to palpation. He deteriorated to require
100% FiO, delivered via high flow nasal cannula and was sub-
sequently admitted to the intensive care unit.

Initial laboratory testing demonstrated anemia, acute kid-
ney injury with hematuria (Table 1). Chest X-ray and com-
puted tomography (CT) of the chest revealed bilateral ground
glass opacities consistent with diffuse alveolar hemorrhage

www.wjnu.elmerpress.com

178 This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited



Li et al

World ] Nephrol Urol.2015;4(1):178-180

Table 1. Laboratory Investigations

Lab test Result

Hemoglobin 72 g/L

White blood cell count 10.4 (10°/L)

Platelets 188 (10°/L)

Erythrocyte sedimentation rate 107 mm/h

Ferritin 1,053 pg/L

Lactate dehydrogenase 571 U/L

Albumin 23 g/L

Creatinine 465 pmol/L

Urinalysis 3+ hemoglobin, 3+ protein

Protein to creatinine ratio 236.44 mg/mmol

Immunology Positive:
Anti-GBM Ab 291.8 U/L
Negative:
Anti-nuclear Ab
Anti-dsDNA

Rheumatoid factor
Anti-cyclic citrullinated
peptide Ab

Anti-neutrophil cytoplasmic
Ab

ENA screen
Anti-streptolysis O Ab

(Fig. 1). CT scan of the sinuses only found minimal thickening
of his maxillary, frontal, ethmoid, and sphenoid sinuses.

Further laboratory testing revealed a high titre of anti-
GBM antibodies (291.8 U/L) and absent anti-neutrophil cy-
toplasmic antibodies. An urgent kidney biopsy was performed
and showed a necrotizing and crescentic glomerulonephritis
involving 16 of 19 glomeruli. Immunofluorescence had strong
linear and diffuse IgG staining consistent with anti-GBM an-
tibody disease.

Detailedhistory revealed that the patient’s older sister de-
veloped anti-GBM antibody disease in 1981 at the age of 29.
Records show she also presented with a pulmonary-renal syn-
drome and required intubation in the ICU. While she initially
required hemodialysis, there was ultimately renal recovery.

The patient’s sister remained in remission until she passed
away at age 48 of unrelated cardiac disease. Given the fam-
ily history, we performed HLA typing. Our patient was ho-
mozygous for DRB1*15:01, an allele strongly associated with
anti-GBM antibody disease. We were unable to perform HLA
typing of his sister as she was deceased.

Our patient was initially treated with a pulse dose of meth-
ylprednisolone 500 mg for 3 days followed by prednisone 1
mg/kg. On the second day of admission, plasmapheresis was
initiated for a total course of seven treatments and cyclophos-
phamide was started at 150 mg orally daily. As a result, his
anti-GBM antibody waned. Subsequent chest X-rays dem-
onstrated resolving pulmonary infiltrates with concurrent de-
crease in oxygenation requirements. The patient did not need
intubation. Unfortunately, he required intermittent hemodialy-
sis for his progressive renal failure. He was discharged after
a 2 weeks hospital stay. At 3-month follow-up the patient re-
mains dialysis dependent.

Discussion

The rarity of anti-GBM antibody disease makes its manifesta-
tion in two siblings particularly notable. No other instances
of familial clustering of this disease have been reported in
the literature. In the case of our patient, he is homozygous for
DRBI1*15:01, an HLA closely associated with anti-GBM an-
tibody disease [5-8]. The HLA class II molecules encoded by
DRB1*15:01 have a high affinity for a3(IV)NCI peptides [8].
By being homozygous for DRB1*15:01, the patient may be
especially vulnerable to developing antibodies against a3(IV)
NCI1. Although we could not perform HLA typing of his sister,
she must carry at least one copy of the DRB1*15:01 allele and
possibly could be homozygous.

DRBI1*15:01 is present in up to 10-15% of Caucasian pa-
tients [8], yet anti-GBM antibody disease is far less frequent.
Clearly, other genetic and environmental factors are important
in the development of this disease. An inciting stimulus, such
as exposure to hydrocarbons [9], tobacco smoke [10], and pul-
monary infections [2] is thought to be required to reveal the
cryptic epitopes to the immune system which leads to antibody
production. It has been suggested that urinary tract infections,
lithotripsy, or pre-existing glomerulonephritis may also do this

Figure 1. Chest X-ray and computed tomography of the chest demonstrating ground glass opacities consistent with diffuse al-
veolar hemorrhage in anti-glomerular basement membrane antibody disease.
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[2]. However the link between these common conditions and
the rare occurrence of anti-GBM antibody disease is still un-
proven. The trigger in our patient may have been a viral infec-
tion, although this is impossible to verify.

The DRB1*15:01 allele is associated with several other
diseases. Our literature review yielded a case involving iden-
tical twins who were DRB1*15:01 homozygotes; one devel-
oped anti-GBM antibody disease and the other had systemic
lupus erythematosus [11]. Other diseases associated with this
allele include multiple sclerosis [12], allergic bronchopulmo-
nary aspergillosis [13], and cervical cancer [14].

In summary, we present the first clinical report of anti-
GBM antibody disease in a patient who is homozygous for
DRB1*15:01, with a sibling who had the same disease. Our
case highlights the importance of HLA type in the pathogen-
esis of anti-GBM antibody disease and possible genetic predis-
position in some families.
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