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ABSTRACT

Pulmonary alveolar proteinosis (PAP) is an orphan disease characterized by the accumulation of excess of surfactant
within alveoli and bronchioles. The primary form of PAP (P-PAP; also referred to as idiopathic or autoimmune) is the most
common form. It is mediated through a circulating neutralizing antibody against granulocyte-macrophage colony-stimulating
factor. Secondary PAP (S-PAP) can be induced by a host of inciting agents and is far more liable to progress to terminal
respiratory failure. We describe a rare case of S-PAP occurring in a renal transplant recipient due to mycophenolate and

cyclosporine combination-therapy, which resolved spontaneously following withdrawal of these drugs.
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INTRODUCTION

The final common pathway in the pathogenesis of pulmonary
alveolar proteinosis (PAP) appears to be an excess of surfactant
in the alveoli owing to failure of scavenging mechanisms,
rather than an abnormal augmentation of surfactant
production.™ On the basis of clinical, histopathological and
pathologic differences, PAP is now classified into primary,
secondary and congenital. The primary PAP (P-PAP)
accounts for approximately 90% of all cases and appears to
be mediated through a circulating neutralizing antibody (anti
granulocyte-macrophage colony-stimulating factor (GM-CSF)
immunoglobulin neutralizing immunoglobulin G antibody).®
Since GM-CSF normally plays a vital role in the catabolism of
surfactant by alveolar macrophages, its functional deficiency
allows surfactant to accumulate.

A variety of inciting agents, by reducing alveolar
macrophage number or function, can induce the

Access this article online

Quick Response Code:
(BT o]

"y
s DOI:

10.4103/0970-2113.135782

Website:

www.lungindia.com

[=] YRy

282

more heterogenous entity of Secondary PAP (S-PAP).
Hematogenous malignancies account for the most part,
but inhalational agents, certain infections, cancers and
rare immunological disturbances have been implicated.
PAP that occurs as a consequence of immunosuppressive
agents also falls into this category. Although cyclosporin-A
has been causally linked with PAP®! and rare cases of
alveolar proteinosis have been reported due to sirolimus,?
a Medline/PubMed search revealed no occurrence of PAP
in renal transplant patients that occurred as a consequence
of cyclosporine-mycophenolate combination therapy.

CASE REPORT

This is a case report of a 36-year-old renal transplant
recipient who presented with worsening dry cough and
breathlessness on exertion since 1 year, which progressed
to a point that she could walk no more than a few yards
on level ground.

5 years ago, she had been diagnosed with chronic
kidney failure. At that time, imaging (ultrasound and
abdominal CT scans) had shown bilaterally shrunken
kidneys. Standard work-up including serum anti-nuclear
antibody (ANA) was negative; 3 years ago she underwent
renal transplantation, with “triple immunosuppression”
(prednisolone, mycophenolate and cyclosporine). A year ago
she had developed breathlessness on exertion. There was no
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history of exposure to birds or animals, molds, organic or
inorganic dusts, or to chemical fumes.

On examination

There was no pedal edema. Jugular venous pulse was
not raised. A few crackles were audible at the lung bases.
Cardiac auscultation was normal.

Investigations

Routine biochemistry was normal. Resting oxygen
saturation was 86-88%, falling further on effort. The
chest X-ray showed a bilateral perihilar and lower zone
infiltrates [Figure 1]. A chest CT scan showed bilateral
diffuse ground-glass haziness with superimposed
interlobular septal thickening [Figure 2]. Serology for
cytomegalovirus, human immunodeficiency virus, ANA,
cytoplasmic antineutrophil cytoplasmic antibodies and
perinuclear anti-neutrophil cytoplasmic antibodies was
negative. Bronchoscopic alveolar lavage (BAL) revealed
no gross inflammation. Silver methenamine stain and
stains for acid fast bacteria (AFB) were negative. BAL fluid
cultures (pyogenic and AFB) were negative. Transbronchial
lung biopsies showed dilated alveoli [Figure 3a] filled with
PAS-positive granular eosinophic material along with
deeply eosinophilic structures; inflammatory cells were
notably absent. The eosinophilic material was resistant
to decolorization with diastase! [Figure 3b], which is
conclusive of alveolar proteinosis. Anti GM-CSF antibodies
are not useful in S-PAP.!

Course of illness

The immunosuppressive regimen was changed to
azathioprine (75 mg/day). Prednisolone was
continued (5 mg/day) and continuous oxygen advised.
Patient declined a whole-lung lavage. 2 years after the
diagnosis, the patient’s breathlessness had improved
significantly and she no longer required oxygen support.
A chest film showed near-total resolution.

DISCUSSION

PAP is an orphan disease that predominantly affects
non-smokers. Major advances have been made in
unraveling the mechanisms underlying P-PAP, but the
pathogenesis of S-PAP remains ill-understood. A failure
of scavenging mechanisms lies at the heart of both forms.
The prognosis of S-PAP can be unpredictable®® and the
outcome is generally regarded as much worse than that
of the autoimmune variety, with a median survival time
of around 20 months.?!

A bilateral perihilar infiltrate (“butterfly distribution”)
involving the lower lobes, but sparing the costophrenic
angles in the relevant setting pattern is suggestive of
PAPR® but pulmonary edema or Pneumocystis jirovecii
pneumonia can cast a similar pattern on the X-ray (pleural
effusions, unlike in cardiogenic pulmonary edema, are
absent in PAP). On CT chest, a branching pattern of linear
reticulations arranged in distinctive geometric shapes
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Figure 1: The panel on the left shows the chest radiograph at
presentation showing bilateral consolidation without cardiomegaly or
effusions. The panel on the right shows the chest radiograph 2 years
after discontinuation of cyclosporine and mycophenolate. There is
near-total resolution of the pulmonary parenchymal abnormality

Figure 2: Computed tomography scan showing bilateral diffuse
ground-glass haziness with superimposed interlobular septal thickening

Figure 3: (a) Transbronchial lung biopsies shows preserved lung
architecture. Alveoli are filled with granular eosinophiic material that
noticeably lacks inflammatory cells; (b) periodic acid-Schiff stained
tissue after diastase treatment
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and overlying ground-glass opacities (“crazy-pavement
distribution”) has been regarded as characteristic
of PAP,®I though it occasionally occurs in other
conditions (e.g. broncho-alveolar carcinoma); this
pattern, however, rarely manifests in S-PAPP®® as was
the case in this patient. Anti-GM-CSF antibodies have
an almost 100% sensitivity for P-PAP. However, in S-PAP
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their concentrations are close to undetectable.V The test,
in developing countries, is not widely available and is
expensive.

Tissue biopsy is very effective at ruling out other mimicking
conditions and should still be considered the gold standard
for the diagnosis of PAP! The presence of intra-alveolar
eosinophilic material resistant to decolorization by diastase
is diagnostic.!!

The appearance of the symptoms after a few months
of the commencement of immunotherapy is very
suggestive. This patient progressively worsened while on
mycophenolate and cyclosporine and the improvement
began only when these drugs were withdrawn.
Cyclosporin-A has been causally linked with PAPF! as
has sirolimus.*”!

Without therapeutic lung lavage, the prognosis of P-PAP is
unpredictable; though with therapeutic lavage, at 5-year
survival rises to almost 95%." Recently, results with
GM-CSF for P-PAP have been encouraging.!”! The prognosis
for S-PAP, though, is generally regarded as poor,*s and
palpably worse than that of the primary form.*” This is
especially true of cytotoxic-induced PAPF! In respect of
this patient, the cessation of the offending drugs was the
only therapeutic “intervention,” and no other therapy
was given.

CONCLUSION

In the presence of bilateral diffuse alveolar infiltrates,
due consideration should be given to S-PAP in the setting
of immunosuppressant use. Lung biopsy still remains
the gold standard for the diagnosis of S-PAP® though
antibody testing is now important in the primary form of
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the disease. Withdrawal of offending agents is vital and
in an exceptional case such as this, may of itself suffice in
securing the desired improvement.
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