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Alveolar proteinosis is a relatively rare disease of unclear pathogenesis associated with
Summary:
opportunistic infections. Although nocardiosis is the most frequent one, only 22 cases have been reported
previously and are reviewed here.
We present a patient with alveolar proteinosis with nocardiosis treated as an emergency with bilateral
bronchopulmonary lavage and antibiotics. No previous cases of this association have been successfully
managed in this way.

Introduction
Pulmonary alveolar proteinosis (PAP) is a rare disease
characterized by the intra-alveolar accumulation of
periodic acid-Schiff positive proteinaceous material
rich in phospholipids.'
The pathogenesis of this disease remains unclear,
although superimposed infections by unusual pathogens typically occur, Nocardia asteroides being the
most common one. As far as we know, only 22 cases of
this association have been previously reported.' 20
PAP usually has an indolent course. In the case we
present, urgent bilateral bronchopulmonary lavage
(BPL) was performed because of the rapid progression
of the disease. This is the first case in which the PAP
associated with nocardiosis has been managed with
BPL.
Case report
The patient was a 37 year old bricklayer with a 3
month history of dyspnoea on exertion, cough with
minimal production of mucoid sputum and loss of
10 kg in weight. One week before admission low-grade
fever was noticed. He smoked a pack of cigarettes
daily for 20 years. Examination revealed cyanosis,
digital clubbing and basal crackles. The temperature
was 37.8°C and the respirations were 26/minute. The
haemoglobin was 20 g/dl, the white cell count was
19 x 109/l and the lactic dehydrogenase was 764 IU/
litre. Arterial blood on room air at rest revealed Pao2

6 kPa and Paco2 3.5 kPa, and pH 7.43. X-ray films of
the chest showed diffuse bilateral alveolar infiltrates
which spared the costophrenic angles. Diagnostic
fibreoptic bronchoscopy with segmental lavage was
performed. Flocculent material with Gram-positive
filaments identified as Nocardia asteroides was obtained. Whitish disseminated lesions with erythematous margins were seen throughout the bronchial
mucosa. Histological examination showed a distorted
mucosa with fragmented and devitalized nocardias in
it. The diagnosis of PAP was confirmed by transbronchial biopsy.
During the first week of hospitalization the patient's
clinical and radiological situation (Figure 1) rapidly
worsened. The Pao2 on 100% oxygen was 6.2 kPa.
The patient was started on intravenous cotrimoxazole
and a therapeutic BPL was performed on the left lung
following a previously described technique2' using
saline buffered to pH 7.8. Three days later, the other
lung was also lavaged. On the 15th hospital day, the
patient was discharged almost symptom-free. Blood
controls were normal and arterial blood disclosed that
the Pao2 was 66 mmHg (8.6 kPa), the Paco2
38 mmHg (4.9 kPa) and the pH 7.40, while the patient
was breathing room air. X-ray films also showed
complete clearing of the infiltration. The patient
remains asymptomatic after a year on cotrimoxazole
1920 mg twice daily.
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PAP has had a 'classic' association with Nocardia
asteroides. Indeed, Preger22 reported that up to 10% of
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cases of PAP were complicated by nocardiosis. Nevertheless, in the review of cases of nocardiosis by Palmer
et al.23 only 2% of the patients had PAP. To date,
400- 500 cases of PAP have been reported and we have
found only 23 associated with nocardiosis, including
our own (Table I). Thus, from a pure statistical
perspective PAP rarely underlies nocardiosis.
The average age of the patients was 40.8 years, range
22-58 years and the male-female ratio was 2.8: 1. The
presentation and diagnosis of PAP and nocardiosis
was simultaneous in only 7 cases. Usually, symptoms
of PAP developed insidiously for months or years and
then, fever, chills or other infectious manifestations
supervene. When there was central nervous system
(CNS) involvement, focal neurological features such
as unilateral headache, seizures or hemiplegia were
noted.
The morphological diagnosis of PAP was established by means of open lung biopsy in 14 cases.
However, the diagnosis can be made safely by transbronchial lung biopsy and examination of the effluent
material from selective bronchoalveolar lavage
(BAL),24 as in our case. In one case only BAL was
necessary; in 5 cases the diagnosis of PAP was made at
necropsy, in one by transparietal biopsy and in the
remaining one by lobectomy.
Nocardia species isolated were N. asteroides in 22
cases and N. brasiliensis in one.2 Pulmonary involvement was present in 19 cases and 6 of them had
systemic lesions (skin, CNS, kidney or elbow). Pulmonary infection was predominant in the upper right
lobe in 7 patients and was diffuse in the other 12. CNS
was involved in 6 cases, 4 of them as an apparent
primary infection. The cases in which cerebral nocar-

diosis developed in persons without a pulmonary
focus of infection are surprising: we can only assume
that a small pulmonary focus went undiscovered.
Sputum Gram's stain was unremarkable except for
2 cases14'20 and sputum culture established the diagnosis in 6 patients. In 4 patients bronchoscopy yielded
a turbid fluid which grew Nocardia; in another case
Nocardia was isolated from joint aspirate.'7 The
culture of the piece obtained at surgery yielded the
microorganism in another case.'9 In the cases with
CNS involvement, the diagnosis was made by culturing the fluid obtained during brain abscess drainage.
The remaining 7 patients were diagnosed as having
nocardiosis at autopsy.
Only three patients were given corticosteroids
before the diagnosis of nocardiosis was made. The
relationship of steroid therapy, PAP and infection is
not as important for nocardiosis as it may be for
fungus infections. Pulmonary defence mechanisms in
patients with PAP are altered, and in vitro studies have
shown that alveolar macrophages in PAP are defective.25 Gonzalez Rothi and Harris26 have recently
confirmed that alveolar macrophages in PAP are
dysfunctional and their finding of decreased phagolysosome fusion may be related to the high incidence
of uncommon infections in these patients. These
observations support the hypothesis that in patients
with PAP, locally produced 'toxic' substances may
impair alveolar clearance and contribute to the
pathogenesis of this disease and superinfections.
Of the 23 patients reviewed 11 died and 12 were
patients was
reported to be alive. In only 4 of the dead known.
The
the diagnosis of nocardiosis previously
infection was treated with antibiotics in 20 cases.
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Figure 1 X-ray film of the chest showing extensive bilateral alveolar infiltrates.

676

CLINICAL REPORTS

ul

O
a|a g..
B
a||

-

a la
v) U

I
_4

Z

M
a

v) u)

t

c0

r

WI

v) u: vA

..

uA uA u)

4 4 __

L

1

rA

o

00

m

0

II)

0-°

*_t:zE

Z^

4

0

o o

o

-4

-4

o o o

r

V

>4

·5:
Id

>

tu

It ft*"

3

'

cn

CA

'1

E

'

V a

Z

a

Z ZZ
.4

04)

4)
0

>

)

>

0 0a

> > >

-it

Q
,$

'q:

m

I

~~A11~~~
-~~

C

l

co

o=

l

0
0~~~~~~~~~
:C
~,~o=,~ 0
o=~.~,=.=

OQ

O

r.

3

_

C'

-

o

'i:::

-

CO

cm >c zm

S

U

zcnczczca

m mcmOm

mo

m
;.
c^acc
3

"

cc

.

o

o
c

oo5
lD

-,

i

>s^< g

e1

.4

OOO
*

E:

O|OO
Zm

>'

>

*

E

tr

>>

°4.4J
Z Z

.

.4 ..1 .

O^
k-o
OO
80
Z

>^

SZ"5

5 .4

,

I

Z

7n

2_
d

"-

=

eq

CA

E EE.

4. 4.
en CO 1t

C14C

iAj

CO)

cn

00
kr

= n (71 -R
t

R

W

ss7
tt 1o 'o

meen

iCA

·3

Tssss ssWrssU

enCA
o\N t m
Cm

n

rn T

IT

WI

0

UL
T
It

n o
O
enm

cs
oI

4-

o00

C

C0

N" en RTf
^-^,

-

^-^-.^

v

~

^

0
^

_~

^

00

~

^,

c
^

\ 0

r^

CL.)
Om

Postgrad Med J: first published as 10.1136/pgmj.65.767.674 on 1 September 1989. Downloaded from http://pmj.bmj.com/ on November 25, 2020 by guest.
Protected by copyright.

g

la

CLINICAL REPORTS

iorated was successfully managed with both cotrimoxazole and bilateral BPL. We can suggest that when
opportunistic infections in PAP lead to significant
respiratory failure, BPL should be performed without
delay.
Probably, the prompt diagnosis of PAP and repeated BPL have made superinfections almost nonexistent. Only 5 cases of PAP and nocardiosis have been
reported during the last decade'6-20 and in three recent
large series of PAP no infection has been superadded.21'27'28 Nevertheless, careful microbiological research is mandatory for patients with PAP.
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Sulphonamides and cotrimoxazole were the most
useful agents; only two patients treated with them
died. Cotrimoxazole is probably the current treatment
of choice for nocardiosis.18 20
PAP usually has an indolent course; spontaneous
resolution has been reported in one third of the cases
described.27 PAP has a good prognosis in the long
run 27,28 and usually is not a life-threatening disease.
However, the severe cases generally need repeated
BPL. PAP has not been treated with BPL in any case
associated with nocardiosis. Only Harris et al.'6 performed a localized lobar lavage in their case. Our
patient, whose respiratory function rapidly deter-
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