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Goodpasture Syndrome with Negative Serum Test
for Anti-GBM Antibodies: A Rare Case Report
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Abstract

Goodpasture syndrome is a rapidly progressive and fatal disease. Serum anti-glomerular basement
membrane (GBM) antibody is used for diagnosis, but the test is time-consuming and a false-negative is
possible. Most hospitals in Taiwan, the test would be performed when the samples collected up to a certain
amount. Thus, renal biopsy is the gold standard for a definite diagnosis. The case presented here was nega-
tive for serum anti-GBM antibody, but immunofluorescence microscopy of tissue from a renal biopsy indicated
linear deposition of IgG on the glomeruli. Patients who present with suspected pulmonary renal syndrome
should be considered for renal biopsy, and pulse corticosteroid therapy with plasmapheresis should be
promptly initiated. (J Intern Med Taiwan 2017; 28: 108-111)
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Case Report

A 26-year-old man, without known underly-
ing medical diseases, presented to our emergency
room with severe dyspnea and hemoptysis for the
previous 3 days. He reported being healthy until
approximately 2 weeks previously. At that time, he
developed an intermittent low grade fever without
chills, a dry cough, malaise, and fatigability. His
primary care physician prescribed diclofenac, ben-
zonatate, and levocetirizine, but these had little
effect. His cough worsened, he developed blood-
tinged sputum, and began to have progressive short-

ness of breath.

On physical examination, the patient’s temper-
ature was 37°C, his pulse was regular at 95 beats per
min, his respiratory rate was 22 breaths per minute,
and his blood pressure was 167/111 mm Hg. He had
hypoxemia, with an oxygen saturation of 88% while
breathing ambient air, and his conjunctiva were
pale. All other findings of the physical examination
were normal.

A complete blood count indicated a white cell
count of 16,500/uL, 81.2% neutrophils, hemoglobin
of 8.6 g/dL, and a platelet count of 418,000/uL. The
prothrombin time/international normalized ratio
was 11.8 s/1.08 and the activated partial thrombo-

plastin time was 35.8 s, His blood urea nitrogen was
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54 mg/dL, serum creatinine was 10.42 mg/dL, Na
was 140 mmol/L, and K was 2.2 mmol/L.

The presence of combined renal and pul-
monary dysfunction led us to perform several
additional tests. The results of serum tests for anti-
glomerular basement membrane (GBM) antibody,
anti-neutrophil cytoplasmic antibodies (ANCA),
and cryoglobulin were all negative. More specifi-
cally, fluorescence enzyme immunoassays indi-
cated the level of Anti-GBM antibody was 6.7 EliA
U/mL, and ANCA, including anti-myeloperoxi-
dase antibody and anti-protease 3 antibody, was
less than 0.2 TU/mL. A complement test indicated
normal levels of C3 and C4. A chest X-ray and chest
computed tomography revealed the presence of a
bilateral alveolar infiltration with an air broncho-
gram (Fig. 1).

The patient was intubated with mechanical
ventilator support due to a pulmonary hemorrhage
complicated by acute hypoxic respiratory failure.
Pulse corticosteroid therapy was initiated after the
bronchoscopy exam to exclude active pulmonary
infection.

An ultrasound-guided renal biopsy was per-
formed on day 4. The result indicated the presence
of glomerular crescent formation in hematoxylin
and eosin staining (Fig. 2) and a linear deposition
of IgG in immunofluorescence staining of glomer-
uli (Fig. 3). These results are consistent with depo-
sition of glomerular basement membrane antibody
and Goodpasture syndrome. Plasmapheresis was
initiated after the preliminary pathologic report,
and cyclophosphamide (500 mg) was given intra-
venously after the pulse corticosteroid therapy. The
patient’s clinical condition stabilized, and he exhib-
ited great improvement. There were also improve-
ments in the chest X ray. Extubation was performed
on day 9 but the renal function was irreversibly

impaired and led to end-stage renal disease.

Figure 1. Chest X-ray showing bilateral diffuse alve-
olar infiltration with an air-bronchogram.
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Figure 2. Hematoxylin and eosin staining of a renal
biopsy sample, showing glomerular crescent
formation.

Figure 3. Immunofluorescence staining of a renal
biopsy sample showing linear deposition of
IgG on the glomeruli.
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Discussion

Goodpasture syndrome is a rare but life-threat-
ening disease, characterized by rapidly progressive
crescentic glomerulonephritis and pulmonary hem-
orrhage. It was estimated to occur in fewer than one
case per million population!?. Seronegative anti-
GBM disease may occur in 2-3% of these patients®.
The prognosis of patients with untreated disease
is extremely poor. More than 90% of patients die
or undergo dialysis!, so rapid diagnosis is needed.
Anti-GBM antibody disease is most often idio-
pathic, although it occasionally follows pulmonary
infection or injury. Smoking or inhaled hydrocar-
bons and the ensuing damage leads to expression
of an epitope that incites an immune response.?-34>
A circulating autoantibody is directed against an
antigen intrinsic to the GBM. The target of this anti-
GBM antibody is the NC1 domain of the alpha-3
chain of type I'V collagen, one of 6 genetically dis-
tinct gene products present in the GBM collagen.’
Timely initiation of pulse corticosteroid therapy and
plasma exchange can be lifesaving.

Serum anti-GBM antibody is indicative of
Goodpasture syndrome, but false negatives may
occur.® The sensitivity of tests for the autoanti-
body depends on the specific method used such as
indirect immunofluorescent and radioimmunoas-
say techniques. Some studies reported IgA or IgM
deposited on the GBM and in the circulation.? A
more common method is the detection of anti-GBM
antibodies in serum using a direct enzyme-linked
immunoassay (ELISA); the specificity of the anti-
body can be confirmed by western blotting. High
antibody titers are usually present in patients with
rapidly progressive disease.”!? The sensitivity of the
serum tests depends upon the commercial kit used,
and ranges from 63% to nearly 100%. However,
pathological examination of a renal biopsy is the
gold standard for diagnosis. Plasmapheresis in com-

bination with immunosuppression therapy is the

main treatment!1213 but the optimal duration of
treatment is unknown. Spontaneous cessation of
autoantibody formation can take 6 to 9 months or
longer.!* Relapses are uncommon, but data on the

relapse rate are inconclusive.>13:16 17

Conclusion

Goodpasture syndrome is a rapidly progres-
sive and fatal disease if untreated. The serum anti-
GBM antibody test takes time, and false-negatives
are possible. A renal biopsy should not be delayed,
and is the gold standard for confirming diagnosis.
The present case was serum-negative for the anti-
GBM autoantibody, making diagnosis more diffi-

cult.

References

1.Bolton WK. The role of high dose steroids in nephritic syn-
dromes: The case for aggressive use. In: Controversies in
Nephrology and Hypertension, Narins RJ (Ed), Churchill Liv-
ingstone, New York City 1984. pp 421-59.

2.Pusey CD. Anti-glomerular basement membrane disease.
Kidney Int 2003; 64: 1535-50.

3.Boyce NW, Holdsworth SR. Pulmonary manifestations of the
clinical syndrome of acute glomerulonephritis and lung hem-
orrhage. Am J Kidney Dis 1986; 8: 31-6.

4.Donaghy M, Rees AJ. Cigarette smoking and lung haemor-
rhage in glomerulonephritis caused by autoantibodies to glo-
merular basement membrane. Lancet 1983; 2: 1390-3.

5.Garcia-Rostan y Pérez GM, Garcia Bragado F, Puras Gil AM.
Pulmonary hemorrhage and antiglomerular basement mem-
brane antibody-mediated glomerulonephritis after exposure
to smoked cocaine (crack): a case report and review of the
literature. Pathol Int 1997; 47: 692-7.

6.Kalluri R, Wilson CB, Weber M, et al. Identification of the
alpha 3 chain of type IV collagen as the common autoanti-
gen in antibasement membrane disease and Goodpasture syn-
drome. J Am Soc Nephrol 1995; 6: 1178-85.

7.Salama AD, Dougan T, Levy JB, et al. Goodpasture’s disease
in the absence of circulating anti-glomerular basement mem-
brane antibodies as detected by standard techniques. Am J
Kidney Dis 2002; 39: 1162-7.

8.Border WA, Bachler RW, Bhathena D, et al. IgA antibase-
ment membrane nephritis with pulmonary haemorrhage. Ann
Intern Med 1979; 91: 21-25.

9.Borza DB, Chedid MF, Colon S, et al. Recurrent Goodpas-
ture’s disease secondary to a monoclonal IgAl-kappa anti-
body autoreactive with the alphal/alpha2 chains of type IV
collagen. Am J Kidney Dis 2005; 45: 397-406.



Goodpasture Syndrome with Negative Serum Test for Anti-GBM Antibodies 111

10. Litwin CM, Mouritsen CL, Wilfahrt PA, et al. Anti-glomerular
basement membrane disease: role of enzyme-linked immu-
nosorbent assays in diagnosis. Biochem Mol Med 1996; 59:
52-6.

11.Madore F, Lazarus JM, Brady HR. Therapeutic plasma
exchange in renal diseases. J Am Soc Nephrol 1996; 7:
367-86.

12.Bolton WK. Goodpasture’s syndrome. Kidney Int 1996; 50:
1753-66.

13.Jennette JC. Rapidly progressive crescentic glomerulonephri-
tis. Kidney Int 2003; 63: 1164-77.

14.Flores JC, Taube D, Savage CO, et al. Clinical and immuno-
logical evolution of oligoanuric anti-GBM nephritis treated
by haemodialysis. Lancet 1986; 1: 5-8.

15.Mehler PS, Brunvand MW, Hutt MP, et al. Chronic recurrent
Goodpasture’s syndrome. Am J Med 1987; 82: 833-5.

16.Levy JB, Lachmann RH, Pusey CD. Recurrent Goodpasture’s
disease. Am J Kidney Dis 1996; 27: 573-8.

17.Fonck C, Loute G, Cosyns JP, et al. Recurrent fulminant anti-
glomerular basement membrane nephritis at a 7-year interval.
Am J Kidney Dis 1998; 32: 323-7.

— 1B F ey Hm ]
& R B B2 2 M Goodpasture JiE /& B

MY wHxd

HILRABFHERE FEAFA

MREH2

Bk 35 |

R REEREA At

wm =

Goodpasture J 1% #f 2 18 i & Peik B3 G0k @ dn ik b e dn KRS i 4% A R 25 B € gk
o AR RAM G T L R T A 2R o HRI R TR RAERDET S R 6
TEEA - SMEPELZIARBEILEEHA TR A A LR BERE ET 231G &k
AL B 4 BRI RIE L6 A o R ARSI B R R R AR R B 0T - L AR F BME R A

FLAE 1k B 46 VR AR Al X FR B B 48 T A BAE dn 98 & 32



