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A Case of Goodpasture’s Syndrome with Massive Pulmonary

Hemorrhage

We present a typical case of Goodpasture’s syndrome with massive pulmonary
hemorrhage and acute deterioration of renal function. A 20-year-old male was
admitted due to severe azotemia (blood urea nitrogen 214.7 mg/dL, serum
creatinine 30.2 mg/dL) and was treated with emergency hemodialysis. On the
4th hospital day, a sudden onset of pulmonary hemorrhage developed. The
circulating level of anti-glomerular basement membrane antibody was then
elevated highly, and the kidney biopsy showed crescentic glomerulonephritis
and linear deposition of IgG along the glomerular capillary. The patient was
treated with intravenous high dose-steroid, oral cyclophosphamide and plasma
exchanges. The pulmonary hemorrhage improved with the therapy, however,
his renal function did not improve. He is currently on a regular schedule of
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hemodialysis.

Membrane Disease

INTRODUCTION

Goodpasture’s syndrome is a disorder consisting of a
triad of glomerulonephritis, commonly of the rapidly pro-
gtessive type, pulmonary hemorthage and circulating anti-
glomerular basement membrane antibody (anti-GBM Ab)
(1-3). Pulmonaty hemorthage precedes or is discovered
coincidentally with the renal lesion in most patients (4,
5). Because of rapid progression of the disease and its
high mortality, prompt and accurate diagnosis is very im-
portant. Initial therapy with plasma exchange combined
with oral cyclophosphamide and high-dose steroid has
been recommended (1). The incidence is common in the
western wotld. However, it is extremely rare in Kotea,
and only one case has been reported (6). We report hete
a case of a 20-year-old Korean with Goodpastute’s syn-
drome in which massive pulmonary hemotthage and acute
detetioration of tenal function developed.

CASE REPORT

A 20-year-old male patient was admitted with chest
discomfort and general weakness for two weeks. Thete
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had been no history of renal or pulmonary disease. On
admission, his blood pressure was 120/90 mmHg, pulse
rate 75/min, tespitation rate 24/min, and body temper-
atute 36.3°C. Heart sounds were normal, but slight in-
spitatoty crackles were audible on both lower lung fields.

The initial labotatoty findings were as follows: white
blood cell count was 14,500/uL, hemoglobin 10.4 g/dL,
hematoctit 30.7%, and platelet count 345,000/uL on
complete blood counts. The fasting blood sugar level was
97 mg/dL, blood urea nitrogen 214.7 mg/dL, creatinine
30.2 mg/dL, sodium 141 mEq/L, potassium 5.5 mEq/L,
chloride 98 mEq/L, calcum 7.6 mg/dL, phosphorus 7.3
mg/dL, magnesium 3.0 mg/dL, total protein 5.1 g/dL,
albumin 2.1 g/dL, aspartate aminotransferase 18 IU/L
and alanine aminotransferase 14 IU/L on blood chem-
istry. Protein was (3+), RBC 30-49/HPF and WBC 5-9/
HPF on utinalysis. On admission, 24-ht urine volume
was 500 mL, and the amount of protein was 0.9 g/day.
Serum complement levels were normal. HBsAg, anti-
HCV, ANA, anti-ds DNA, and ANCA were all negative.
The initial chest X-ray showed mildly increased intersti-
tial markings without cardiomegaly. The kidneys wete
notmal in size on abdominal sonography.

Since the uremia was very severe on admission, emet-
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Fig. 1. Chest radiograph shows bilateral alveolar infiltrates pre-
dominantly in the mid- and lower lung zones.

gent hemodialysis was petformed. On the fourth hospi-
tal day, there was a sudden onset of massive hemoptysis
and tespiratory distress. Massive pulmonaty hemotrhage
was then seen on chest X-ray (Fig. 1) and computed to-
mogtaphy (Fig. 2). The level of anti-GBM Ab was 256.7
EU/mL (normal range <5.1 EU/mL). Intravenous meth-
ylprednisolone (1,000 mg/day), oral cyclophosphamide
(100 mg/day), and plasma exchange of 2.2 L/day were
petformed. Despite intensive immunosupptessive therapy,
pulmonaty hemotrhage persisted, and thetefore trache-
ostomy was done on the seventh hospital day. Acute
renal failure did not improve as well, and hemodialysis
had to be continued. On the 14¢h hospital day, the pul-
monaty hemorrhage gradually began to dectease and the
steroid was tapered to 125 mg while continuing plasma
exchange. Soon aftet tapeting the steroid, however, mas-
sive pulmonaty hemotrhage developed with increased
level of citculating anti-GBM Ab to 400 EU/mL, thus
the steroid dosage was incteased to 500 mg. Afterwards,
there was no more pulmonary hemorrhage. On the 20th
hospital day, nausea and seizure developed, but serum
ionized calcium level and brain computed tomography
were notmal. Thereaftet, cyclophosphamide and plasma
exchange were discontinued, and only stetoid was admin-
isteted. There was neither mote nausea nor seizure at-
tack. While tapering the steroid, sevete pulmonary hem-
orthage recurted on the 24th hospital day, and the stet-
oid dosage had to be increased to 1,000 mg. Pulmonaty
hemotrhage then began to decrease, and it completely
disappeared on the 30th hospital day. Percutaneous renal
biopsy was done on the 45th hospital day. Under light
mictoscopy, 19 (86.4%) of total 22 glomeruli demon-

Fig. 2. High-resolution computed tomography of the chest shows
bilateral airspace consolidation with ground-glass opacification.

strated global sclerosis, and also in the rest of the 3
(13.6%) glomeruli, there were crescentic glometulone-
phrits (Fig. 3). Demonstrating an irreversible change,
linear deposition of IgG along the glomerular capillaty
walls was observed under the immunofluorescent study
(Fig. 4). To maintain hemodialysis, artetiovenous fistula
was made on the 50th day. Anti-GBM Ab level also
began to dectease from 178 EU/mL to 93.2 EU/mL, and
then to 54.7 EU/mL, on the 28th, 40th, and 66th hos-
pital day, respectively. On the 70th hospital day, the

Fig. 3. Light microscopic finding of biopsy specimen from
kidney shows circumferential fibro-cellular crescent in a glo-
merulus (H&E, > 400).
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Fig. 4. Immunofluorescent microscopic finding of biopsy spec-
imen from kidney shows linear deposition of IgG along the glo-
merular basement membrane (< 400).

patient was discharged with steroid (oral prednisolone)
treatment tapered to 40 mg.

DISCUSSION

Goodpasture’s syndrome is defined as a disorder in
which citculating anti-GBM Ab reacts with the basement
membrane of pulmonary alveoli, leading to pulmonaty
hemotrhage and acute detetioration of the renal function
(1). Linear deposition of IgG along the glomerular cap-
illaty walls on immunofluorescent stain of the kidney
biopsy matetial is characteristic of the disease (2). This
disease occurs twice more in men than women, and
patients from 20 to 30 yeats of age are usually affected
(1, 3). Once the disease sets in, the renal function de-
clines rapidly within several days to several months (3,
4). Episodes of pulmonary hemorrhage precede ot coin-
cide with the glomerulonephtitis in most patients (4, 5).
When rapidly progressive glomerulonephritis develops
due to ant-GBM antibodies without the pulmonaty
hemotrhage, it is not named as Goodpasture’s syndrome
but designated as anti-GBM Ab-mediated glomerulone-
phritis (2, 4, 7). The patient in our case was a 20-year-
old male, who was admitted for acute renal failure. Acute
massive pulmonaty hemotrhage occurred on the fourth
hospital day. Despite aggressive therapy of high-dose
steroid and plasma exchange, there were two more epi-
sodes of severe, recurrent pulmonary hemorthage.

The etiology of anti-GBM Ab production, which is
necessary to diagnose Goodpasture’s syndrome, is not
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well known. But, environmental factots, such as inhaled
hydrocarbon (8, 9), cigarette smoking (10), cocaine (11)
and virus (12, 13) have been considered as causative
agents. The anti-GBM antibody titer reaches its peak
level when clinical symptoms are manifest and then
begins to dectease, hastened by steroid therapy and
plasma exchange (14, 15). Although the antibody pro-
duction usually subsides with time, the elevation of the
antibody have been reported in association with symyp-
tomatic recurrences (16, 17).

This patient was in a severe utemic state on admission
with serum creatinine of 30.2 mg/dL and anti-GBM Ab
titet was also matkedly elevated to 256.7 EU/mL. Dis-
regarding the aggressive therapy, pulmonaty hemotrhage
recurred twice and the anti-GBM Ab level reached 400
EU/mL and 178 EU/mL on each episode of hemorthage,
respectively. As the anti-GBM Ab diter gradually drop-
ped to 54.3 EU/mL, recuttent pulmonary hemorrhage
was no longer obsetved. Therefore, we suggest that and-
GBM ADb titer may be directly related to the develop-
ment of pulmonary hemorrhage in this case.

The pathologic findings of Goodpasture’s syndrome
under light microscopy shows fibro-cellular crescentic
glomerulonephritis, and the immunofluotescent study re-
veals the characteristic linear deposition of IgG along the
glomerular basement membrane (1). Since pulmonaty
hemotrhage has persisted for quite a long time in our
patient, the renal biopsy was delayed and was not pet-
formed undl the 45th hospital day. Global sclerosis was
found in mote than 80% of the glomeruli on light mictro-
scopy, and fibro-cellular crescents were also observed in
the test of the glomeruli, demonstrating an irreversible
change.

For the initial management of Goodpasture’s synd-
rome, a combination therapy of plasma exchange, intra-
venous high-dose steroid, and oral cyclophosphamide has
been recommended (1). The proper time for discontin-
uing plasma exchange and tapering the dosage of im-
munosupptessive agents should be decided, depending on
the presence of clinical symptoms such as pulmonary
hemotrhage and the titer of anti-GBM Ab. Although
plasma exchange is believed to be the most effective thet-
apy, there are some controvetsial repotts about its effec-
tiveness (18, 19). Response to therapy chiefly relies on
the degree of initial renal function. When the serum
creatinine level is above 8 mg/dL, the teversal of renal
function is thought to be difficult (1). In our case, a com-
bination of plasma exchange, intravenous high-dose stet-
oid, and oral cyclophosphamide was used as the initial
therapy. While tapering the stetoid dose, massive pulmo-
naty hemorrhage developed, and the anti-GBM Ab titer
was high (400 EU/mL). Oral cyclophosphamide and plas-
ma exchange were discontinued on the 20th hospital day
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when nausea and seizute occurred. Afterwards, only the
steroid was administered. While tapering the steroid,
pulmonaty hemorthage recurred, which was then con-
trolled with increased dosages of steroid. Therefore, we
suggest that high-dose stetoid therapy is more effective
than plasma exchange in our patient.
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