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LETTER TO THE EDITOR

Ronaldo Adib Kairalla'

TO THE EDITOR:

Pulmonary alveolar proteinosis (PAP) is a rare entity
characterized by the alveolar accumulation of lipoproteins,
secondary to macrophage dysfunction, which leads
to impaired surfactant clearance. According to the
pathogenetic mechanism and responsible etiology, the
disease may be classified into three distinct groups:
primary (autoimmune or hereditary), secondary, and
congenital.(*? Additionally, all etiologies are associated
with the deregulation of activation and differentiation
of lung defense cells, mainly alveolar macrophages,
resulting in a greater predisposition to the development
of opportunistic lung infections. In recent years, COVID-
19 has become the leading cause of respiratory failure
worldwide, with a potential to determine worse outcomes
in patients with previous lung disease.®

An international multicenter study® showed that patients
with interstitial lung disease are at an increased risk of
death from COVID-19, when compared with patients with
no interstitial lung disease or other chronic lung disease
(overall mortality was 49% and 35%, respectively; p =
0.013), particularly those with poor lung function (FVC
< 80% of predicted) and obesity. However, there are few
data regarding COVID-19 and rare lung diseases. Recent
series®>® in patients with lymphangioleiomyomatosis and
PAP showed increased rates of hospitalization in these
populations (approximately one-third of these patients
in both studies).

Although we were unable to quantify anti-GM-CSF
antibodies, given the absence of an underlying disorder
causing secondary PAP (hematologic diseases, immune
defects, or inhalational exposures), we report herein
the cases of two patients with presumable autoimmune
PAP and COVID-19. The first patient was a 46-year-old
woman with stable PAP, diagnosed nine years before, who
underwent whole lung lavage (WLL) four years before.
After WLL, basal SpO, remained stable at 95% on room air.
She was admitted to the emergency unit with a complaint
of dyspnea for one week, fever (38°C), tachycardia, and
SpO, = 80% on room air. Chest CT scans, when compared
with those taken five months before, showed an increase
in the extent of bilateral diffuse ground-glass opacities
with inter- and intralobular septal thickening that were
compatible with the crazy-paving pattern (Figures 1A and
1B). Nasopharyngeal PCR for SARS-CoV-2 was positive.
The patient was initially treated with methylprednisolone
(1 mg/kg per day), ceftriaxone plus azithromycin, and
supplemental oxygen via nasal cannula. After one week,
she had partial clinical improvement, but persisted with
SpO, = 83-85% on room air. Then, a WLL was initially
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performed on the left lung with the infusion of 30 liters of
0.9% saline at 37°C, and the patient was subsequently
referred to the ICU. Two weeks later, the same procedure
was performed on the right lung. After one week, she
presented progressive clinical improvement, and SpO,
was 92% on room air. She was discharged after 49
days of hospitalization. Chest CT scans at discharge
demonstrated a significant reduction in the extent of
pulmonary opacities (Figure 1C).

The second patient was a 48-year-old man, diagnosed
with PAP five years before, who underwent one WLL
three years before. He was admitted to the emergency
unit complaining of odynophagia and fever for 5 days,
subsequently evolving to dyspnea and dry cough. SpO,
was 88% on room air and PCR for SARS-CoV-2 was
positive. Six months before, he was stable, and SpO, was
95% on room air. CT scans, when compared with those
taken nine months before, demonstrated an increase in
the extent of bilateral diffuse ground-glass opacities with
thickening of the inter- and intralobular septa, confirming
the identification of the crazy-paving pattern (Figures
1D and 1E). He was initially treated with supplemental
oxygen via nasal cannula and methylprednisolone (1
mg/kg per day). The patient presented with significant
clinical improvement and was discharged 10 days after
hospitalization (SpO, = 93% on room air). However,
he needed supplemental oxygen to perform his daily
activities and has been under follow-up in the outpatient
clinic, repeating the chest CT two months after discharge
(Figure 1F).

Few studies described the combination of PAP and
COVID-19, and none, to the best of our knowledge,
described the performance of WLL in patients with both
diseases. A recent European multicenter study® described
the incidence and outcomes of patients with PAP coinfected
with COVID-19. Despite having similar COVID-19 rates
when compared with the general population (about 15%),
patients with PAP had a higher risk of hospitalization and
death (35% required hospitalization, almost 50% of those
in the ICU, and, of these, 27% died or underwent lung
transplantation). Treatment with inhaled GM-CSF was
discontinued in all patients, and no patient underwent
WLL during hospitalization.®

Some studies have evaluated the relationship between
COVID-19 and the role of GM-CSF.”) In the early stages
of infection, the role of GM-CSF may be protective as it
would help limit virus-related lesions. However, in the later
stages of COVID-19, inadequate release of several cytokines
(cytokine storm), including IL-6 and GM-CSF, predisposes
to inflammatory lung injury, and, finally, to ARDS.™
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Figure 1. Chest CT scans showing bilateral and diffuse ground-glass opacities with inter- and intralobular septal thickening
(crazy-paving pattern). Chest CT scans of a 46-year-old female patient taken five months before the COVID-19 infection (in
A); during the COVID-19 infection (in B), showing an increase in the extent of lesions; and after whole lung lavage (in C).
Chest CT scans of a 48-year-old male patient taken nine months before the COVID-19 infection (in D); during the COVID-19
infection (in E), showing an increase in opacities and appearance of new lesions; and two months after discharge (in F).

Management of PAP depends on its etiology and
severity, and aims to relieve symptoms, improve
oxygenation, and improve the quality of life of
patients. Asymptomatic patients or those with mild
symptoms do not require immediate treatment and
can be followed with periodic reassessment. However,
in patients with moderate to severe disease and
progressive respiratory failure, the gold standard
treatment is WLL.(*?) In patients with autoimmune
PAP, an association with experimental therapies, such
as (subcutaneous or inhaled) recombinant GM-CSF,
rituximab, or plasmapheresis may be performed. In
selected, refractory cases, lung transplantation may
be an option.®

It is also noteworthy that the two cases reported
here had stable disease for years and were hospitalized
with significant worsening of respiratory symptoms,
hypoxemia, and an increase in the extent of
tomographic opacities, probably secondary to
COVID-19. Furthermore, the imaging findings were
insufficient to differentiate between worsening of PAP
and COVID-19. Neither received GM-CSF therapy, since
this is unavailable in our center; however, one patient
underwent WLL, which was indicated by the presence
of persistent hypoxemia.

In conclusion, it is yet to be known whether the
clinical and tomographic worsening observed in
these two patients was related to COVID-19 itself or
whether there was an activation of PAP triggered by
the infection. The course of PAP is variable, and the
prognosis is unpredictable. Additionally, COVID-19
may determine exacerbation of symptoms and CT
worsening in patients with PAP, and WLL may be an
option in this scenario, especially in centers with low
availability of GM-CSF therapy.
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