Case Report: An Unusual Case of Pulmonary Alveolar Proteinosis after Cardiac Transplant.
INTRODUCTION:
 Pulmonary Alveolar Proteinosis (PAP) is a rare pulmonary disease characterized by alveolar accumulation of surfactant.  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); and immunoglobulin neutralizing immunoglobulin G antibody) (1).
The reported incidence is 1:300,000 persons in the United States.  Pulmonary Alveolar Proteinosis occurs in 3 clinically distinct forms: congenital, secondary and acquired (2). Acquired Pulmonary Alveolar Proteinosis may be due to inhalational exposure, hematologic cancers, immune deficiency or medications.
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CASE PRESENTATION:
A 25-year-old man, with a history of heart transplantation (2 years ago), came to our hospital because of fever and productive cough.  He had progressive dyspnea for 2 months, which began after fever.  His temperature was normalized without any treatment, but dyspnea and productive cough continued.
He had suffered heart failure due to dilated cardiomyopathy when 18 years old and had a history of some episodes of hemoptysis due to CHF.  The primary cause of heart failure is not known. After 3 years of heart failure diagnosis he had undergone cardiac transplantation.  Allograft heart transplant function was predicted for 1 year after that, as evidenced by stable echocardiography and absence of any type of rejection on cardiac biopsy.  After one year recurrent episodes of fever, arthralgia and anemia were defined.  Parvovirus B19 PCR in serum and bone marrow biopsy was found.  Ten times he was treated with IVIG, because his disease attack reoccurred.    So, we decided to reduce his immunosuppression.  CellCept (mycophenolate mofetil) was stopped and tacrolimus changed to sirolimus.  Three times over 2 weeks, the patient was admitted to hospital, because of episodes of fever, productive cough and dyspnea.  Each time he was treated with antibiotics, due to his history and chest CT scan changes.
In the current episode dyspnea was more severe, including during resting; O2 saturation in air room was 60%.  Physical examination revealed tachypnea, weigh loss (6 kg over 2 months) and bilateral inspiratory rales (crackles).  The CXR showed bilateral infiltrate and in High-resolution computed tomography (HRCT); smooth thickening of interlobular, interlobular septal thickening, ground glass opacities and “crazy paving pattern” were seen, which is one of the diagnostic patterns of Pulmonary Alveolar Proteinosis (PAP).
The patient underwent bronchoscopy with BAL, which returned milky fluid characteristic of PAP.  A right middle lobe biopsy via video-assisted thoracic surgery, revealed pink proteinaceous material filling the air spaces with diastase-resistant periodic acid-Schiff (PAS); and stain-positive globular inclusions consistent with PAP.  Cultures and special stains (i.e. gram stain and methenamine fungal stain) showed no evidence of infection.
Sirolimus was withdrawn due to suspecting drug-induced toxicity.  He was treated with IVIG again and received blood transfusion.  Whole lung lavage was not done due to patient morbidity; although a partial lobar lavage was carried out.  Stopping Sirolimus and replacing it with Tacrolimus may prove to resolve the signs and symptoms.  Dyspnea, hypoxemia and radiographic features were improved.  He did not have any pulmonary complication episodes during the 6 months fallow up, which gave further evidence that Sirolimus was the cause of the PAP.

CONCLUSIONS: 
The most important side effect associated with sirolimus is a rare, but serious type of pulmonary toxicity (interstitial pneumonitis, bronchiolitis obliterans organizing pneumonia [BOOP] and alveolar hemorrhage); and rarely alveolar proteinosis (3).
Treatment of PAP includes whole lung lavage, GM-CSF supplemental therapy and antibody targeted treatments; but in our case we performed treatment after discontinuation with sirolimus, which reduced the disease.  Cessation of sirolimus resulted in an improvement in clinical symptoms and radiology, and neither whole-lung lavage nor GM-CSF was required.
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