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Case History 

In 2001, a previously healthy 9 yr-old Caucasian girl from Quebec, Canada presented with fever and 
tachypnea. She had a normal gestation and delivery with no respiratory problems at birth and had reached 
all developmental milestones normally. The physical exam revealed an oxygen saturation of 91% on 
room air but was otherwise unremarkable.  The chest radiograph showed diffuse bilateral infiltrates 
suggesting pneumonia. Clarithromycin was administrated with clinical improvement. Notwithstanding, 
persistent radiographic pulmonary infiltrates (Figure 1) prompted transfer to Quebec University Hospital, 
Canada, for further evaluation.  Her history did not disclose any respiratory symptoms. Her vital signs and 
physical examination were normal except for mild scoliosis. Routine laboratory evaluation was 
uninformative and a sweat chloride test was negative. Bronchoscopy revealed normal airways. However, 
the bronchoalveolar lavage fluid had a ‘milky’ appearance and cytology revealed increased debris that 
stained positively with periodic acid-Schiff reagent (Figure 1). Microbiological cultures and staining for 
Pneumocystis jiroveci were negative. A surgical lung biopsy established the diagnosis of pulmonary 
alveolar proteinosis (Figure 1). 

Three months later the insidious onset of dyspnea was noted and attributed to progression of PAP lung 
disease. She was treated with unilateral right whole lung lavage therapy using 9 serial aliquots of normal 
saline ranging from 400 to 1000 ml and vigorous chest percussion under general anesthesia while 
mechanical ventilating the left lung.  The procedure was technically difficult because the smallest double-
lumen endotracheal tube (size 26) fit snugly in the airway.  A decision was made to delay further whole 
lung lavage therapy until after the airway had enlarged due to continued growth sufficient to facilitate 
double-lumen endotracheal tube placement. GM-CSF therapy was administered briefly (145 mg daily via 
subcutaneous injection for 12 weeks) but was discontinued due to an apparent lack of clinical 
improvement. Dyspnea progressed, ultimately requiring discontinuance of routine exertion-related 
activities. Pulmonary function tests were in the low normal range except for DLCO, which was 
disproportionately decreased into the moderate range. Specific testing confirmed the presence of 
exercised-induced hypoxemia. While her subsequent clinical course was not complicated by febrile or 
other medical illnesses, serial chest radiographs demonstrated persistent diffuse bilateral lung infiltrates. 
By age 10, continued growth and airway enlargement permitted unilateral left whole lung lavage. 
Beginning at age 11, bilateral whole lung lavage therapy was performed annually with 8 – 10 liters of 
saline per lung combined with vigorous intra-procedural chest physiotherapy. All were well tolerated and 
without complication. 

At age 15, a GM-CSF autoantibody test performed at the Rare Lung Diseases Network (RLDN) Central 
Laboratory at Cincinnati Children’s Hospital, Cincinnati, OH, USA was negative, ruling out a diagnosis 
of autoimmune PAP. At age 17, the chest radiograph showed persistent diffuse, bilateral radiographic 
infiltrates (Figure 1). The serum GM-CSF level was increased (25.9 pg/ml, normal <7.5 pg/ml; enzyme 
linked immunoassay, R & D Systems). Serum GM-CSF was undetectable in her father, mother and 
brother. These results suggested GM-CSF receptor dysfunction as the molecular basis of PAP and further 
molecular evaluations were the RLDN Central Laboratory. A recessive CSF2RB mutation (c.812C>T) 
resulting in a single amino acid change (Ser271Leu) in the GM-CSF receptor β chain was found to be the 
molecular cause of PAP (Figures 2 -3). 


