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MEDICAL PRACTICE

Clinicopathological Conference

A Case of Goodpasture's Syndrome
DEMONSTRATED AT THE ROYAL POSTGRADUATE MEDICAL SCHOOL

ARRANGED BY DR. D. K. PETERS AND DR. D. J. EVANS

British Medical Journal, 1972, 2, 272-277

DR. D. K. PETERS (1): I would like to start by welcoming Dr.
Geoffrey Manning, Consultant Physician at the Royal Hospital,
Richmond, who was in charge of the patient to be discussed
this morning during two of his hospital admissions, in June
1970 and in September 1970.

Case History

PRESENTING SYNDROME

The patient was 60 years old and presented in June 1970 with
a one-week history of haemoptysis. He had copious bright-red
sputum and admitted to coughing about half a cupful of blood
on four or five occasions. He had been increasingly tired over
three to four weeks, and had a productive cough with yellow
sputum for about a year. He was a cigarette smoker. He had
also had several syncopal episodes, which usually occurred in
the early hours of the morning after micturition. He also gave
a history of indigestion.
On examination he was well built, moderatly obese, with

slight finger clubbing. The heart was normal and the blood
pressure was 130/80. There were bilateral crepitations. Investi-
gations showed a haemoglobin concentration of 11.9 g/100 ml,
blood urea 86 mg/100 ml, and an E.S.R. of 88 mm/h. There
was some proteinuria, and microscopic examination of the uri-
nary deposits showed a few red cells and leucocytes.
The chest x-ray set off a chain of investigations: there were

changes in the upper lobes and the question of tuberculous
infection was pursued, but no tubercle bacilli were found in the
sputum and bronchoscopy was negative. He had previously had
a chest x-ray with a M.M.R. unit in 1967 which had also showed
changes in the upper lobes and it was suggested then that
tubercle bacilli should be looked for.
During his stay in hospital his symptoms improved and he

was discharged for careful follow-up. But his symptoms became
worse again, and he complained mainly of increasing shortness
of breath and extreme weakness and tiredness.

SECOND HOSPITAL ADMISSION

Because of progressive dyspnoea he was admitted again to
hospital in September 1970. The haemoglobin was a little
lower (10'3 g/100 ml with a normocytic normochromic anae-
mia), and the blood urea had risen to 120 mg/ 100 ml. Tests
for antinuclear factor and L.E. cells were negative.
With the renal involvement and lung disease, the diagnosis of

polyarteritis was considered; however, a muscle biopsy speci-
men showed no abnormality. Both renal function and anaemia
deteriorated further and he was therefore transferred to Ham-
mersmith Hospital at the end of October.
On admission to Hammersmith Hospital he was obviously

ill. He was not breathless at rest but slight exertion such as
that caused by physical examination made him very short of
breath. The physical signs and the results of routine investiga-
tions were similar to those noted previously (blood with
concentration 165 mg/100 ml and creatinine clearance 8 ml/min).
At this point I would like to ask Dr. Sherwood to review the

radiological findings.

X-RAY FINDINGS

DR. T. SHERWOOD (2): This is a tomogram from the intravenous
pyelogram performed in November 1970, when he was in renal
failure (Fig. 1). It looks a pretty unpromising film at first, but
makes the important point of excluding urinary obstruction as
a cause for his renal failure; both ureters are of normal calibre.
The kidneys are of normal size, 12 cm long on each side; the
gross architecture is normal with smooth renal outlines.
When he came to Hammersmith Hospital his chest x-ray

film (Fig. 2) had changed very little from the previous ones.
Throughout both upper lobes there are fine curvilinear opaci-
ties. Several of these lines seem to form small ring shadows and
we thought that "honeycomb shadowing" was a fair description
of these appearances. A lateral view showed that they were con-
fined to the upper lobes.
Turning to interpretation, if one is able to call them small

ring shadows, it makes life simpler because it reduces a very
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FIG. 1-Tomogram from the intravenous pyelogram, showing kidneys of
normal size and upper urinary tracts of normal calibre: no suggestion of
obstruction.

FIG. 2-Chest x-ray film on admission, with arrows pointing to the ring
shadows in one upper lobe.

large list of possible differential diagnoses to a much shorter one
of about ten. A common cause of honeycomb shadowing,
particularly if associated with sputum production, is bronchiec-
tasis. Another way of approaching this particular problem was
to consider the chest lesions associated with renal disease;
probably the commonest is pulmonary oedema in association
with renal failure, and this can take on the most extraordinary
radiological appearances. Very recently we had a patient with
renal failure whom we thought had miliary tuberculosis, when
in fact he just had pulmonary oedema. The picture in today's
patient and his history made that altogether unlikely. Good-
pasture's syndrome and polyarteritis nodosa we rejected,
thinking that the chest x-ray appearances were quite uncharac-
teristic. Perhaps bronchiectasis with amyloid in the kidney
was the most likely runner in our minds at this stage.

DR. PETERS: Thank you. Dyspnoea was one of the most
obvious symptoms and signs and we therefore asked Dr. Neil
Pride to see this patient.

LUNG FUNCTION TESTS

DR. N. B. PRIDE (3): The results of some lung function tests are
shown in Table I. Remembering that he was an extremely

TABLE I-Lung Function Tests (Predicted Values in Brackets)

Forced expiratory volume in one second 3-2 1. (3 2)
Vital capacity . . 49 1. (4-2)
Total lung capacity .7-3 1. (7-2)
co uptake (single breath method) . . 19-0 ml/min/mm Hg (29 6)
Blood gases at rest, breathing air

Pao2 Arterial o, pressure ..89 mm Hg (>80)
Paco, Arterial co, pressure . . 27 mm Hg (36 44)
Arterial pH .7-37 (7-38-7 42)

breathless man, the striking thing is how normal they were.
At the time we saw him he was very breathless, yet the last
haemoptysis had been several weeks before; there were now
no added sounds, no evidence of bronchial infection, and no
acute changes in the chest x-ray. He was, however, anaemic
and that may account for some of the modest reduction in his
carbon monoxide uptake. His spirometric tests were normal.
The striking feature was his overbreathing. At rest his arterial
Pco2 was running at the very low figure of 27 mmHg; this was
not because he was hypoxic, though he did have slight acidaemia.
We thought these tests showed that his hyperventilation was

not due to a diffuse infiltration of the lung such as fibrosing
alveolitis or sarcoidosis, because there was no reduction in vital
capacity and carbon monoxide uptake was not greatly reduced,
but we did not come up with a good alternative explanation.
Normally you would see a clear reduction in the lung volumes
if there were subclinical pulmonary oedema. This picture is
sometimes seen with disease of the small pulmonary vessels.

DIAGNOSTIC PROBLEMS

DR. PETERS: The patient obviously presented a diagnostic prob-
lem. It had been suggested that bronchiectasis could account
for the radiographic changes in the lungs; this naturally raised
the question of amyloid. Nevertheless, the clinical picture did
not seem to be that of renal amyloid; the kidneys were not
enlarged and the progression of his renal disease was too rapid;
he never had very much in the way of proteinuria. He had lots
of casts and cells in the urine, which would be unusual for renal
amyloid disease. So we have progressive disease of the kidney
with a normal blood pressure; we attempted a percutaneous renal
biopsy, but this failed on several occasions.

His clinical condition was meanwhile deteriorating rapidly.
The blood urea rose progressively and he was obviously getting
to a stage where dialysis was required. Peritoneal dialysis was
started and he was also given prednisone 40 mg daily because it
seemed likely that the renal condition was some form of rapidly
progressive nephritis. But at the end of November he again
started having copious bright red haemoptyses. He had had
haemoptysis at the beginning of his illness in June for about a
week or so. During his outpatient attendances in September he
had some purulent sputum with a little blood, but at the end
of November the haemoptyses were extensive; he coughed up
increasingly large quantities of bright red blood and he became
increasingly anoxic and died, in effect of asphyxia.

FIG. 3-Ward unit chest x-ray shortly before death, with confluent shadows
throughout both lungs: extensive alveolar haemorrhage.
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DR. SHERWOOD: This chest x-ray film (Fig. 3) was taken when
he was really drowning with pulmonary haemorrhage. This is
now the characteristic picture of Goodpasture's syndrome;
what you see on the chest film, often changing very rapidly, is
blood in the alveoli.

DR. PETERS: Because of association of pulmonary haemorrhage
and a rapidly progressive renal disorder we felt that it was now
reasonable to make a diagnosis of Goodpasture's syndrome.
Benoit and his associates" collected 51 patients with this
syndrome. All had haemoptysis; 49 had haemoptysis as the
first symptom, and exertional dyspnoea, fatigue, and weakness
seem to be very common in this disorder. We think the patient,
therefore, on clinical grounds, fitted very well with the diagnosis
of Goodpasture's syndrome.

Necropsy Findings

DR. D. j. EVANS (4): At 12 hours after death, he was a heavily
built man, 5 ft 11 (1-8m) in tall, weighing 13 st 6 lb (85kg),
and he had the scars of the dialysis. The relevant abnormali-
ties were as follows:

UROGENITAL SYSTEM

In the urogenital system the kidneys weighed 120 g and 130 g
(normal), and showed no abnormality grossly except for blurred

corticomedullary demarcation. Microscopically there was a
glomerulonephritis with sclerosis in many glomeruli (Fig. 4)
and active fibrinoid necrosis in a few (Fig. 5). Some of the
surviving glomeruli showed focally distributed lesions. Electron-
microscopy of post-mortem material showed no evidence of
immune complexes on the basement membranes (Fig. 6). Pelves,
calyces, ureters, bladder, and testes were normal.

FIG. 6-Electronmicrograph of post-mortem kidney showing
smooth thickening of peripheral capillary basement mem-
brane. ( x 1940.)

RESPIRATORY SYSTEM

In the respiratory system, the lungs were grossly overweight
(left, 1300 g, right, 1400 g,) bulky and haemorrhagic, and showed
no evidence of infarction. Microscopically (Fig. 7) there was
extensive intraalveolar haemorrhage with fibrin and an excess
of polymorphs in the alveoli. There was a mild increase of
polymorphs in alveolar septa. The elastic pattern was not dis-

FIG. 4-Low-power view of kidney biopsy specimen showing extensive
destruction of glomeruli. (Periodic acid Schiff x 85.)

FIG. 7-High-power view showing alveolar fibrin and red cclls, interstitial
oedema, and a mild interstitial polymorph exudate. (H. & E. x 200.)

FIG. 5-Active fibrinoid necrosis in a glomerulus. (Phosphotungstic acid
haemotoxylin x 200.)

rupted. Sections from the left lung (Fig. 8) prepared by formalin
steam inflation by Dr. G. R. Massarella showed areas of
alveolar haemorrhage, and in other areas foci of bronchiolectasis
with associated fibrosis and persistent infection and some cyst
formation. No changes were found in the pulmonary blood
vessels.
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FIG. 8-Low-power view of lung showing bronchiolectasis, fibrosis and
cyst formation subpleurally, and aras of haemorrhage in the parenchyma.
(Martius Scarlet Blue x 2-33.)

THE SPLEEN

The spleen was of normal size (130 g), showed several sub-
capsular infarcts and microscopically showed an acute necro-
tizing arteritis with elastic destruction (Fig. 9). This was the
only site in the body where an arteritis was found. Lymph
nodes showed a marked increase of plasma cells in their medul-
lary cords.

FIG. 9-Fibrinoid necrosis of arteries in the spleen. (Martius Scarlet Blue x
35.)

CARDIOVASCULAR SYSTEM

The heart (440 g) was overweight with mild left ventricular
hypertrophy. There was minimal atheroma in vessels.

Pathologist's diagnosis

(1) Goodpasture's syndrome.
(2) Bronchiolectasis.

Discussion

GOODPASTURE'S DESCRIPTION

It seems appropriate at this stage to quote Goodpasture's
original description.'

"Microscopically haemorrhage instead of oedema was the promi-
nent feature in the lungs. The alveoli and terminal bronchioles were

filled with erythrocytes and there were innumerable foci composed
of fibrin.
"The spleen on section shows numerous foci of necrosis occupying

especially the areas of former Malpighian bodies. Necrotic cells,
polymorphonuclears, strands of fibrin compose these areas situated
about the small arteries.
"The kidneys show a glomerular nephropathy with a fibrinous

exudate in Bowman's capsule and cellular proliferation of glomerular
tufts. Some urinary tubules are filled with erythrocytes."

In our patient the iron stains showed practically no iron in
the lung, whereas most reported cases of Goodpasture's syn-
drome had large amounts or iron. I assume that this is associated
with the duration of the intrapulmonary haemorrhage. The
bronchiolectasis and fibrosis are not part of Goodpasture's
syndrome. They may be due to an infection, which may have
initiated the syndrome. The pulmonary haemorrhage is unlikely
to be due to a haemorrhagic diathesis, in view of the absence of
haemorrhages in other organs.

HONEYCOMB APPEARANCES

DR. G. SIMON (5): I would like to point out that the radiological
appearances of honeycombing were in fact in the anterior upper
and not in the middle lobe. Did you find any of these scars and
cysts in the anterior upper lobe or was it only in the middle
lobe ?

DR. EVANS: The fibrosis with bronchiolectasis is quite wide-
spread.

DR. C. M. FLETCHER (6): What about the histology in the areas
of fibrosis. This could be a very minor degree of asbestosis.

DR. EVANS: No, there were no asbestos bodies.

DR. PETERS: The pulmonary features of Goodpasture's syn-
drome are haemoptysis and dyspnoea. Proteinuria is usually
slight but may be heavy, amounting to nephrotic proportions.
Haematuria may be microscopic or macroscopic. The blood
pressure is usually normal, as it was in this patient. The renal
biopsy shows a focal glomerulonephritis and this is progressive
and usually, but not always, fatal. Several cases of spontaneous
recovery and recovery ascribed to steroid therapy have been
reported,' and interestingly the lung haemorrhage has stopped
in some patients after bilateral nephrectomy.4

MECHANISMS OF THE RENAL DISEASE

Goodpasture's syndrome is remarkably interesting from the
immunopathological point of view. There are two distinct immu-
nological mechanisms which may result in glomerular injury.
The first is mediated by antibodies directed against antigens in
the glomerular capillary basement membrane (G.B.M.) and
the second is the result of localization of antigen-antibody
complexes in the glomerulus. In anti-G.B.M.-type nephritis,
immunofluorescent studies show a characteristic linear deposi-
tion of antibody along the glomerular basement memnbrane,
whereas the presence of immune complexes results in a charac-
teristic granular appearance.

In our patient immunofluorescent studies (Fig. 10) showed
the presence of typical linear deposition of IgG (and comple-
ment) on the basement membrane.

We therefore thought that there was antibody in this kidney
directed at basement membrane antigens. Dr. M. Macanovic eluted
antibodies from the post-mortem kidney by washing a homogenate in
an acid buffer (pH 3 2) which dissociates bound antibody from
antigen. The eluted antibody consisted of IgG with some IgA and
was shown to fix to the glomerular basement membrane of a normal
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FIG. lO-Immunofluorescent stain for IgG showing typical
linear deposition of antibody along the glomerular basement
membrane. (x 455.)

kidney by immunofluorescent techniques. The eluted antibody was
also labelled with "31I and then exposed to homogenates of various
organs, including fresh normal kidney and lung, at 40 C for 24 hours.
The homogenates were washed thoroughly until there was no free
radioactivity in the washing, and bound radioactivity was then
counted. The results (Table II) indicate high binding to kidneys and
lung.

As a result of many careful studies, especially those of Dr.
Frank Dixon and his colleagues in La Jolla,5 there is little
doubt that the glomerular injury is caused by anti-basement
membrane antibody. Not only has it been shown that the
antibody is fixed on the glomerular basement membrane, but if
eluted antibody is injected into the renal artery of a monkey
the animal gets severe proliferative glomerulonephritis. More-
over, in animals nephritis can be induced by the injection ofanti-
sera directed against lungs, or simply by the injection of lung
basement membrane, leaving the animal to form its own anti-
body.

TABLE Ii-Absorption by Normal Human Tissues of Immunoglobulin Eluted
from Diseased Kidneys

Kidney Lung Liver Spleen Brain Skeletal Cartilage

% labelled
IgG bound 79 74 43 41 39 28 7

MECHANISM OF THE PULMONARY DISEASE

So far as pulmonary lesions are concerned, we were unable to
show IgG on the alveolar basement membrane in this patient.
Koffler and his colleagues,6 however, have eluted antibody from
the lungs and shown that it fixed to G.B.M., but not all eluates
from kidney have been reported to fix on lungs. There are also
patients with glomerulonephritis with anti-G.B.M. antibodies
who have no lung involvement. Possibly some antigens in the
glomerular basement membrane and in lungs are shared and
other antigenic sites are not common to both organs, thus
explaining these variable findings.
Even so, we still do not know why patients develop antibodies

to basement membrane in the first place. The high incidence
of some form of upper respiratory infection preceding the onset
of the disorder suggests that there may be some antigenic
similarity between an infecting agent and the antigens on base-
ment membranes of the lung and kidney. Antibody production
then damages the lungs and kidneys and releases more antigen
into the circulation, which in turn causes further antibody
formation. This hypothesis goes some way towards explaining
why bilateral nephrectomy seems to have been followed by
cessation of lung haemorrhage in some patients.

BRITISH MEDICAL JOURNAL 29 APRIL 1972

IS IT POLYARTERITIS?

The question of polyarteritis is frequently raised; Dr. Evans ?

DR. EVANS: It is extremely difficult to separate these various
syndromes. The finding of antibasement membrane antibody
does not necessarily mean a diagnosis of Goodpasture's syn-
drome, as this occurs in some cases of rapidly progressive
glomerulonephritis.5 I used the term Goodpasture's purely
descriptively, because it seems to me that this case fits Good-
pasture's original description better than any other described
since. I do not think it would be possible to attribute the lung
haemorrhage here to arteritis-the histopathology is not that
of pulmonary arteritis. The mechanism of arteritis in Good-
pasture's syndrome is unknown, but it is undeniable that some
cases of Goodpasture's syndrome do have arteritis.

DR. PETERS: And equally undeniable that many patients with
Goodpasture's syndrome have no evidence of arteritis at all.

DR. EVANS: Yes, I agree. One thing that bothers me about the
idea that the antibasement membrane material produces self-
perpetuating damage is that some patients recover, and some
who have had renal transplants have not developed the disease
in the transplant.

DR. PETERS: But some have.

DR. EVANS: Possibly, but it argues that it is not the only factor.

DR. PETERS: I was impressed by your demonstration of lymph
nodes, with many plasma cells in them. Has that been recorded
before in Goodpasture's syndrome?

DR. EVANS: It is not a specific finding; I have seen it in several
other conditions.

DR. PETERS: The reason that I make this point is that we did
some studies on this patient's lymphocytes and found a high
spontaneous rate of lymphocyte transformation, the highest we
have seen. We did not know how to interpret this finding.

DR. EVANS: This is not unusual in patients with uraemia.

DR. PETERS: No, this was much greater than is usually seen in
patients with uraemia.

PULMONARY LESIONS

PROFESSOR R. E. STEINER (7): Can you explain again what the
lesions are in the lung in Goodpasture's syndrome? Haemor-
rhage is one, arteriolitis another. Can you reconcile the histology
with either of these ?

DR. EVANS: I do not think the cystic lesions were produced by
the same mechanism as the usual lung changes seen in Good-
pasture's syndrome, in which the changes are usually regarded
as identical with those of idiopathic pulmonary haemosiderosis.

PROFESSOR STEINER: There was no haemosiderosis around these
areas.

DR. EVANS: No, I think the cause of the cystic lesions was
infection.

DR. PETERS: Dr. Pride, have you any comments ?

DR. PRIDE: Abnormal breathlessness is one of the commonest
symptoms in these patients, but remarkably little is known
about its cause and most published case reports do not include
any information about respiratory function. One or two case
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reports do mention hyperventilation with a low Pco2. Hyper-
ventilation was the outstanding feature in this patient and could
not be attributed to any mechanical abnormality or hypoxaemia.
The whole functional picture resembles that attributed to disease
of the small pulmonary arteries by Nadel and his colleagues,8
but I think Dr. Evans has conclusively excluded the possibility
in the present case.

DR. FLETCHER: About the honeycomb pattern-I would have
thought this was a very uncommon result of chronic bronchitis.

DR. J. SILVER (8): Are steroids of use in these patients ?

DR. PETERS: Steroids have been given to most patients. I
think it is only reasonable to try them in a patient with rapidly
progressive nephritis but the evidence that they are of benefit
is inconclusive.

I regret that this is all we have time for and I think we should
now close the discussion.
This conference was recorded and edited by Dr. G. F. Joplin.

APPOINTMENTS OF SPEAKERS

(1) Dr. D. K. Peters, Lecturer in Medicine, Royal Postgraduate
Medical School.

(2) Dr. T. Sherwood, Lecturer in Radiology, Royal Postgradu-
ate Medical School.

(3) Dr. N. B. Pride, Lecturer in Medicine, Royal Postgraduate
Medical School.

(4) Dr. D. J. Evans, Senior Lecturer in Pathology, Royal
Postgraduate Medical School.

(5) Dr. G. Simon, Hon. Senior Lecturer in Radiology, Royal
Postgraduate Medical School.

(6) Dr. C. M. Fletcher, Reader in Clinical Epidemiology,
Royal Postgraduate Medical School.

(7) Professor R. E. Steiner, Professor of Radiology, Royal
Postgraduate Medical School.

(8) Dr. J. Silver, M.R.C. Research Assistant in Gastroentero-
logy, Royal Postgraduate Medical School.

References
Benoit, F. L., Rulon, D. B., Theil, G. B., Doolan, P. D., and Watten, R. H.,

American Journal of Medicine, 1964, 37, 424.
2 Goodpasture, E. W., American Journal of Medicine, 1919, 158, 863.
3 Solberg, C. O., Acta Medica Scandinavica, 1969, 186, 401.
4 Maddock, R. K. Jnr., Stevens, L. E., Reemtsma, K., and Bloomer, H. A.,

Annals of Internal Medicine, 1967, 67, 1258.
5 Lerner, R. A., Glassock, R. J., and Dixon, F. J., Journal of Experimental

Medicine, 1967, 126, 989.
Koffler, D., Sandson, J., Carr, R., and Kunkel, H. G., AmericanJournal of

Pathology, 1969, 54, 293.
7Daniels, J. C., et al., American Journal of Medical Science, 1970, 259, 214.
Nadel, J. A., Gold, W. M., Jennings, D. B., Wright, R. R., and Fudenberg,

H. H., American Journal of Medicine, 1966, 41, 440.

Outside Europe

Medical Audit in North America

IAN R. MCWHINNEY

British Medical Journal, 1972, 2, 277-279

Medical audit has been defined by a leading authority' as "the
evaluation of the quality of medical care as reflected in medical
records." In his review of quality evaluation Donabedian2 has
described three ways of assessing the quality of care: firstly, the
study of the structure, setting, and organization of medical
care; secondly, the study of the process of care; and, thirdly, the
study of the outcome of care. Audit is used chiefly as a means of
assessing process and outcome.
An audit may be either internal or external. Internal audit is

performed by members of the institution itself and is usually a
continuing process. External audit is conducted by independent
assessors and is usually episodic.

Current Audit Practices in North American Hospitals

The legal requirements for hospital staff organization vary
between the United States and Canada and among the different
provinces of Canada. In Ontario, hospitals are required by law to
have four committees: credentials, records, admission and
discharge, and therapeutic abortion. To obtain accreditation
from the American Joint Commission on Hospital Accreditation,

University of Western Ontario, London 72, Canada
IAN R. MCWHINNEY, M.D., Professor of Family Medicine

hospitals are required to have an audit procedure, though the
way this should be organized is not laid down. A hospital may
decide to have a single audit committee or several committees
organized by department or by task.
However they are organized, audit committees function in a

similar manner. The committee first decides on an area of
concentration. Obviously it cannot monitor every aspect of care
simultaneously and must therefore choose a few areas to scruti-
nize at a time. Next it established its criteria for assessment-
for example, when looking at tonsillectomies it must decide
what indications for surgery are acceptable. Thirdly, it must
arrange with the medical records librarian for the abstraction of
appropriate records. The medical records department therefore
has a key role in a successful medical audit. If the audit com-
mittee has critical comments to make on the care provided it
does not itself take action, but reports its findings to the ap-
propriate head of department.

Since no committee structure is recommended by the Joint
Commission on Hospital Accreditation, a wide variety of
different committee structures has grown up. In many hospitals
there has been a piecemeal approach, with several audit com-
mittees, each covering narrow areas of concern. One common
example of this approach is the tissue committee, whose function
it is to review all tissue removed by surgeons. This piecemeal
approach is now tending to be abandoned in favour of a more
comprehensive approach to medical audit. Sleel now recom-
mends small departmental audit committees, rather than a
single large committee or numerous small committees with
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