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Case report

The effectiveness of N-acetylcysteine for an adult case of pulmonary alveolar
proteinosis: A case report
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A B S T R A C T

Introduction: Pulmonary alveolar proteinosis is a rare disease that is characterized by accumulation of surfactant
and phospholipids in the pulmonary alveoli. The current mainstay of treatment is whole lung lavage. There have
been rare reports that have revealed the effectiveness of N-acetylcysteine on a secondary PAP.
Case presentation: A 45-year old man complained of shortness of breath and a productive cough with white
sputum. He inhaled stone powder as an occupational hazard. CT scan of his chest radiograph showed ground
glass changes superimposed on a reticular pattern as the so-called ‘crazy paving’ pattern. Lung biopsy revealed
alveolar proteinaceous material with positive PAS stain. He eventually was diagnosed as PAP. He refused a
whole lung lavage therapy, so the patient was rendered N-acetylcysteine as an antioxidant, enhanced im-
munotherapy and anti-infective treatment. His clinical symptoms and radiological manifestation improved
gradually. No substantial adverse reactions were reported.
Conclusions: Persistent oral N-acetylcysteine may be an alternative treatment option for secondary PAP.

1. Introduction

Pulmonary alveolar proteinosis (PAP) is a rare disease with an es-
timated incidence of 0.1 cases per 100,000 persons [1], and is char-
acterized by the alveolar accumulation of proteinaceous substance [2].
Its diagnosis requires positive periodic acid–Schiff stain (PAS) of his-
tological tissue [3]. The HRCT crazy paving presentation should alert
the clinicians of the rare disease. The prognosis is variable ranging from
spontaneous remission to terminal respiratory failure [4]. According to
the pathological characteristics, the disease is divided into the fol-
lowing three forms: “congenital PAP”, “secondary PAP” and “idiopathic
or acquired PAP”, which accounts for 90% of all cases [5]. Secondary
PAP occurs usually due to toxic substances exposure such as dust, silica
as well as stone powder and infections (including tuberculosis, no-
cardiosis, and pneumocystosis), together with hematologic malig-
nancies and allogeneic stem cell transplantation [6,7].

Up to now, no consensus has been reached on the treatment of PAP
patients. Each medical establishment has its own experience and
treatment plan for PAP patients. Whole lung lavage (WLL) is the golden
treatment option for symptomatic PAP [8]. Although repeated whole
lung lavage may alleviate symptoms, it does not actually stop the
progression of the underlying disease [9]. Also, the whole lung lavage
requires general anesthesia [10], which may be a challenge because it
may exacerbate dyspnea. Noninvasive therapeutic options are gradually

welcomed such as granulocyte-macrophage colony-stimulating factor
(GM-CSF) supplementation, rituximab [11] and plasmapheresis [12].
At present, related reports on the efficacy of N-acetylcysteine for PAP
are still rare. Here we describe a case of secondary PAP successfully
treated with oral N-acetylcysteine.

2. Case presentation

A 45-year old man, with contact history of stone powder, presented
progressive dyspnea and an intermittent cough with white sputum. He
never smoked, but inhaled stone powder as an occupational hazard. His
vital signs showed body temperature of 36.6 °C, blood pressure of 130/
80mmHg, heart rate of 67 beats/min. His respiratory examination re-
vealed moist rale in two lower lung. His laboratory tests showed normal
complete blood counts, inflammatory markers and rheumatic immune
index. An arterial blood gas analysis presented a significant hypoxia
with partial pressure of oxygen (PaO2) 64mmHg and impaired diffu-
sion with alveolar-arterial oxygen partial difference (PA-aDO2)
42mmHg, carbon monoxide diffusion capacity (DLCO) was 49%. High
resolution CT scan (HRCT) of his chest demonstrated interstitial sha-
dows bilaterally, an appearance known as the ‘crazy-paving’ pattern.
Basing on his stone power exposure and imaging findings, the pre-
liminary diagnose was PAP. So surgical lung biopsy was arranged, and
the result showed excessive pinkish protein-like substances in periodic
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acid-Schiff (PAS) stain. The lung lavage fluid yielded negative results
for fungus, bacteria, mycobacteria, and parasites. Simultaneously, we
excluded the following probable diagnosis [13]:1) Bronchioloalveolar
carcinoma (BAC), 2) Infectious pneumonia, 3) rheumatism 4) Pul-
monary edema 5) Diffuse alveolar haemorrhage (DAH). Eventually, he
was diagnosed with PAP.

Before admission, the patient underwent a WLL, but the symptoms
and blood gas analysis related parameters had no improvement. We
suggested repeated WLL, but he refused our suggestion because he was
anxious about complications and medical expenses, so we chose con-
servative treatment. The patient was rendered anti-infective therapy
including moxifloxacin and clarithromycin, enhanced immunotherapy
including thymopentin and antioxidant therapy including N-acet-
ylcysteine.

Two weeks later, his symptoms had obvious improvement.
However, repeat chest CT scan showed no obvious resolution of the
bilateral lesions. More than one month later, repeat chest CT scan
showed slight resolution of the lesions. After discharge, he received
scheduled checkup examination at our outpatient clinic. His chest CT
scan after treatment for five months showed significant improvement.
He received continuous N-acetylcysteine treatment for 17 months
without disease progression. No serious adverse events related with N-
acetylcysteine were identified.

3. Discussion

PAP is characterized by the accumulation of surfactant lipids and
proteins in the alveoli typically due to alveolar macrophage dysfunc-
tion. Approximately 90% of the PAP cases are associated with anti-
bodies against GM-CSF [14]. The remaining 10% are either congenital
or secondary PAP.

At present, the pathogenesis of PAP is still largely uncertain. Some
patients may develop irreversible interstitial lung disease or pulmonary
fibrosis, although imaging examination may not recognize these
changes [15].

Fatigue, cough, dyspnea and subsequently respiratory failure are
common clinical presentations. However, one third of PAP patients are
asymptomatic. Physical examination is often unremarkable [6]. Lack of
specific clinical symptom and sign make it easy to ignore the diagnosis.

The diagnosis of PAP is based on radiographic findings on HRCT and
pathological/cytological results. Positive PAS staining of histological
tissue is the gold standard for diagnosis. Clinically, a crazy paving
pattern on CT imaging is a highly characteristic manifestation of PAP
[16], although extensive differential diagnosis should be excluded, such
as left heart failure, pneumonia, alveolar haemorrhage, pulmonary
adenocarcinoma, carcinomatous lymphangitis and immunologic dis-
eases.

Autoimmune PAP is characterized by the presence of anti-GM-CSF
antibodies. For patients with autoimmune PAP, there have been mul-
tiple treatment options including WLL, GM-CSF supplementation [17],
rituximab [18], plasmapheresis [19–21]. However, whole lung lavage
is effective in almost 85% of patients [22], 15% of patients do not re-
spond and 10% of patients require repeated WLL [23–29]. There is still
no consensus on the safety and efficacy of rituximab and plasmapher-
esis [30].

For secondary PAP, it is important to stop exposure and treat pri-
mary disease. Secondary PAP occurs in several diseases which may
reduce alveolar macrophage numbers or function and affect clearance
of alveolar surfactants. WLL may be ineffective for patients with pro-
longed or extensive exposure, because other pathologies may have
developed such as fibrosis [31]. However, N-acetylcysteine increases
the synthesis of glutathione, which is a potent antioxidant and an im-
portant protective agent in the cell. Another, glutathione is necessary to
maintain the integrity of cell function and morphology, can prevent the
cell from being damaged by oxygen free radicals and various toxic
substances and decrease the fibrotic response [32].

The treatment efficacy of N-acetylcysteine has been reported in
other diseases such as IPF. However, for PAP patients N-acetylcysteine
has not been the commonly chosen treatment option [33,34]. One study
reported the effectiveness of intra-tracheal drip-infusion of N-acet-
ylcystine in PAP [35].

At present, it still is uncertain that how N-acetylcysteine affects the
mechanism of PAP. We hypothesize that N-acetylcysteine may lead to
functional changes of alveolar macrophages, protect the cells from
being damaged by various toxic substances, and probably by improving
the secretion and absorption of surfactant [36]. The delayed imaging
improvement could be due to the time needed to restore the ability of
alveolar macrophages to clear alveolar surfactants [37].

It is careful to conclude N-acetylcysteine may be the main reason for
the improvement of symptoms. An estimated 7.9% of PAP patients may
tend into remission spontaneously [38]. Spontaneous improvement
mainly occurs in patients with PaO2>70mmHg, PA-aDO2<40
mmHg or higher DLCO [36,39]. However, the patient reported in the
study had lower PaO2 and DLCO, higher PA-aDO2. Another, within a
short time his symptoms improved after initiating N-acetylcysteine.
Hence, we reasonably conclude that N-acetylcysteine may contribute to
the remission of PAP.

In conclusion, N-acetylcysteine might be beneficial in patients with
secondary PAP. However, we still need collect more samples to evaluate
the treatment efficacy of N-acetylcysteine in this very rare disease.

Compliance with ethical standards.

Conflicts of interest

We have no conflict of interest in this study.

References

[1] B.C. Trapnell, J.A. Whitsett, K. Nakata, Pulmonary alveolar proteinosis, N. Engl. J.
Med. 349 (26) (2003) 2527–2539.

[2] S.H. Rosen, B. Castleman, A.A. Liebow, Pulmonary alveolar proteinosis, N. Engl. J.
Med. 258 (1958) 1123–1142.

[3] R. Borie, C. Danel, M.P. Debray, C. Taille, M.C. Dombret, M. Aubier, et al.,
Pulmonary alveolar proteinosis, Eur. Respir. Rev. 20 (120) (2011) 98–107.

[4] N.M. Patel, J. Diaz-Mendoza, E.A. Valdiviezo, C. Ray, M.J. Simoff, A case-series of
pulmonary alveolar proteinosis treated with bilateral simultaneous whole lung la-
vage: a novel treatment modality, Am. J. Respir. Crit. Care Med. 191 (2015) A4433.

[5] B.C. Trapnell, J.A. Whitsett, K. Nakata, Pulmonary alveolar proteinosis, N. Engl. J.
Med. 349 (26) (2003) 2527–2539, https://doi.org/10.1056/NEJMra023226,
indexed in Pubmed: 14695413.

[6] S. Jouneau, M. Kerjouan, E. Briens, J.P. Lenormand, C. Meunier, J. Letheulle, et al.,
Pulmonary alveolar proteinosis [Article in French], Rev. Mal. Respir. 31 (10) (2014)
975–991 https://doi.org/10.1016/j. rmr.2014.08.009.

[7] R. Borie, C. Danel, M.P. Debray, C. Taille, M.C. Dombret, M. Aubier, et al.,
Pulmonary alveolar proteinosis, Eur. Respir. Rev. 20 (120) (2011) 98.

[8] A. Awab, M.S. Khan, H.A. Youness, Whole lung lavage—technical details, chal-
lenges and management of complications, [Internet], J. Thorac. Dis. 9 (6) (2017
Jun) 1697–1706 [cited 2017 Jul 27] Available from: http://jtd.amegroups.com/
article/view/13803/11597.

[9] F. Gao, G.C. Lu, X.Y. Zhou, Z. Yu, H.M. Wang, T. Bian, Repeated whole-lung lavage
for unremitting pulmonary alveolar proteinosis: an eight-year follow-up of a case,
Genet. Mol. Res. 13 (2014) 6135–6141.

[10] A. Awab, M.S. Khan, H.A. Youness, Whole lung lavage-technical details, challenges
and management of complications, J. Thorac. Dis. 9 (2017) 1697–1706.

[11] M.S. Kavuru, A. Malur, I. Marshall, B.P. Barna, M. Meziane, I. Huizar, et al., An
open-label trial of rituximab therapy in pulmonary alveolar proteinosis, Eur. Respir.
J. 38 (2011) 1361–1367.

[12] M. Luisetti, G. Rodi, C. Perotti, I. Campo, F. Mariani, E. Pozzi, et al., Plasmapheresis
for treatment of pulmonary alveolar proteinosis, Eur. Respir. J. 33 (2009)
1220–1222.

[13] W. De Wever, J. Meersschaert, J. Coolen, et al., The crazy paving pattern: a radi-
ological pathological correlation, Insights Imaging 2 (2011) 117–132.

[14] T. Kitamura, N. Tanaka, J. Watanabe, Uchida, S. Kanegasaki, Y. Yamada, et al.,
Idiopathic pulmonary alveolar proteinosis as an autoimmune disease with neu-
tralizing antibody against granulocyte/macrophage colony-stimulating factor, J.
Exp. Med. 190 (1999) 875–880.

[15] M. Akira, Y. Inoue, T. Arai, C. Sugimoto, S. Tokura, K. Nakata, M. Kitaichi, G. Osaka
Respiratory Diseases Symposia, Pulmonary fibrosis on high-resolution CT of pa-
tients with pulmonary alveolar Proteinosis, AJR Am. J. Roentgenol. 207 (2016)
544–551.

[16] R.C. Souza, D. Kanaan, H.P. Martins, G.A. Vianna, V.B. Amorim, E. Marchiori,
Spontaneous regression of pulmonary alveolar proteinosis: a case report, Radiol.

H. Zhang Respiratory Medicine Case Reports 28 (2019) 100883

2

http://refhub.elsevier.com/S2213-0071(19)30093-0/sref1
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref1
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref2
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref2
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref3
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref3
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref4
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref4
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref4
https://doi.org/10.1056/NEJMra023226, indexed in Pubmed: 14695413
https://doi.org/10.1056/NEJMra023226, indexed in Pubmed: 14695413
https://doi.org/10.1016/j.%20rmr.2014.08.009
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref7
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref7
http://jtd.amegroups.com/article/view/13803/11597
http://jtd.amegroups.com/article/view/13803/11597
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref9
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref9
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref9
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref10
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref10
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref11
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref11
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref11
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref12
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref12
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref12
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref13
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref13
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref14
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref14
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref14
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref14
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref15
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref15
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref15
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref15


Bras. 45 (5) (2012) 294–296 https://doi.org/10.1590/S0100-
39842012000500013.

[17] H. Yamamoto, E. Yamaguchi, H. Agata, N. Kandatsu, T. Komatsu, S. Kawai, et al., A
combination therapy of whole lung lavage and GM-CSF inhalation in pulmonary
alveolar proteinosis, [Internet], Pediatr. Pulmonol. 43 (8) (2008 Aug) 828–830
[cited 2017 Aug 15] Available from: http://www.ncbi.nlm.nih.gov/pubmed/
18618617.

[18] M.S. Kavuru, A. Malur, I. Marshall, B.P. Barna, M. Meziane, I. Huizar, H. Dalrymple,
R. Karnekar, M.J. Thomassen, An open-label trial of rituximab therapy in pul-
monary alveolar proteinosis, Eur. Respir. J. 38 (2011) 1361–1367.

[19] M. Luisetti, G. Rodi, C. Perotti, I. Campo, F. Mariani, E. Pozzi, B.C. Trapnell,
Plasmapheresis for treatment of pulmonary alveolar proteinosis, Eur. Respir. J. 33
(2009) 1220–1222.

[20] M.S. Kavuru, T.L. Bonfield, M.J. Thomassen, Plasmapheresis, GM-CSF, and alveolar
proteinosis, Am. J. Respir. Crit. Care Med. 167 (2003) 1036 author reply 1036-
1037.

[21] B. Garber, J. Albores, T. Wang, T.H. Neville, A plasmapheresis protocol for re-
fractory pulmonary alveolar proteinosis, Lung 193 (2015) 209–211.

[22] J.F. Seymour, J.J. Presneill, Pulmonary alveolar proteinosis: progress in the first 44
years, Am. J. Respir. Crit. Care Med. 166 (2002) 215–235.

[23] E. Briens, P. Delaval, M.P. Mairesse, D. Valeyre, B. Wallaert, R. Lazor, J.F. Cordier,
Pulmonary alveolar proteinosis, Rev. Mal. Respir. 19 (2002) 166–182.

[24] P.L. Shah, D. Hansell, P.R. Lawson, K.B. Reid, C. Morgan, Pulmonary alveolar
proteinosis: clinical aspects and current concepts on pathogenesis, Thorax 55
(2000) 67–77.

[25] R.M. Rogers, D.C. Levin, B.A. Gray, L.W. Moseley Jr., Physiologic effects of
bronchopulmonary lavage in alveolar proteinosis, Am. Rev. Respir. Dis. 118 (1978)
255–264.

[26] U.B. Prakash, S.S. Barham, H.A. Carpenter, D.E. Dines, H.M. Marsh, Pulmonary
alveolar phospholipoproteinosis: experience with 34 cases and a review, Mayo Clin.
Proc. 62 (1987) 499–518.

[27] P.A. Selecky, K. Wasserman, J.R. Benfield, M. Lippmann, The clinical and physio-
logical effect of whole-lung lavage in pulmonary alveolar proteinosis: a ten-year
experience, Ann. Thorac. Surg. 24 (1977) 451–461.

[28] I. Campo, M. Luisetti, M. Griese, B.C. Trapnell, F. Bonella, J. Grutters, K. Nakata,

C.H. Van Moorsel, U. Costabel, V. Cottin, et al., Whole lung lavage therapy for
pulmonary alveolar proteinosis: a global survey of current practices and procedures,
Orphanet J. Rare Dis. 11 (2016) 115.

[29] K. Kariman, J.A. Kylstra, A. Spock, Pulmonary alveolar proteinosis: prospective
clinical experience in 23 patients for 15 years, Lung 162 (1984) 223–231.

[30] S. Leth, E. Bendstrup, H. Vestergaard, O. Hilberg, Autoimmune pulmonary alveolar
proteinosis: treatment options in year 2013, Respirology 18 (2013) 82–91.

[31] H. Masuko, N. Hizawa, T. Chonan, et al., Indium-tin oxide does not induce GM-CSF
autoantibodies, Am. J. Respir. Crit. Care Med. 184 (6) (2011) 741 author reply
741–742.

[32] A. Xaubet, J. Ancochea, E. Bollo, et al., Guidelines for the diagnosis and treatment
of idiopathic pulmonary fibrosis. Sociedad Española de Neumologı'a y Cirugı'a
Tora'cica (SEPAR) research group on Diffuse pulmonary diseases, Arch.
Bronconeumol. 49 (2013) 343–353.

[33] J.D. Crapo, J. Glassroth, J.B. Karlinsky, T.E. King, Baum,s Textbook of Pulmonary
Diseases, seventh ed., Lippincott Williams &Wilkins, Philadelphia, PA, 2004, pp.
629–634.

[34] R. Olade, K.D. Lessnau, A. Hmidi, Pulmonary alveolar proteinosis, Available at:
http://www.emedicine.com/med/topic 1927.htm , Accessed date: 6 January 2005.

[35] T., F. nakajima, S. Ito, Y. Tsuji, Kobara, Effective intra-tracheal drip-infusion of
acetylcystine in a case of pulmonary alveolar proteinosis. Nihon rinsho, Jpn. J. Clin.
Med. 28 (10) (1970) 2517–2522.

[36] E. Briens, P. Delaval, M.P. Mairesse, D. Valeyre, B. Wallaert, R. Lazor, J.F. Cordier,
Pulmonary alveolar proteinosis, Rev. Mal. Respir. 19 (2002) 166–182.

[37] I. Eguiluz-Gracia, H.H. Schultz, L.I. Sikkeland, E. Danilova, A.M. Holm, C.J. Pronk,
W.W. Agace, M. Iversen, C. Andersen, F.L. Jahnsen, E.S. Baekkevold, Long-term
persistence of human donor alveolar macrophages in lung transplant recipients,
Thorax 71 (2016) 1006–1011.

[38] J.F. Seymour, J.J. Presneill, Pulmonary alveolar proteinosis: progress in the first 44
years, Am. J. Respir. Crit. Care Med. 166 (2002) 215–235.

[39] Y. Inoue, B.C. Trapnell, R. Tazawa, T. Arai, T. Takada, N. Hizawa, Y. Kasahara,
K. Tatsumi, M. Hojo, T. Ichiwata, et al., Characteristics of a large cohort of patients
with autoimmune pulmonary alveolar proteinosis in Japan, Am. J. Respir. Crit. Care
Med. 177 (2008) 752–762.

H. Zhang Respiratory Medicine Case Reports 28 (2019) 100883

3

https://doi.org/10.1590/%20S0100-39842012000500013
https://doi.org/10.1590/%20S0100-39842012000500013
http://www.ncbi.nlm.nih.gov/pubmed/18618617
http://www.ncbi.nlm.nih.gov/pubmed/18618617
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref18
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref18
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref18
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref19
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref19
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref19
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref20
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref20
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref20
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref21
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref21
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref22
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref22
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref23
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref23
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref24
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref24
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref24
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref25
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref25
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref25
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref26
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref26
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref26
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref27
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref27
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref27
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref28
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref28
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref28
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref28
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref29
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref29
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref30
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref30
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref31
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref31
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref31
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref32
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref32
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref32
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref32
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref33
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref33
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref33
http://www.emedicine.com/med/topic%201927.htm
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref35
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref35
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref35
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref36
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref36
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref37
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref37
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref37
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref37
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref38
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref38
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref39
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref39
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref39
http://refhub.elsevier.com/S2213-0071(19)30093-0/sref39

	The effectiveness of N-acetylcysteine for an adult case of pulmonary alveolar proteinosis: A case report
	Introduction
	Case presentation
	Discussion
	Conflicts of interest
	References




