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with PSP should have AAT serum levels measured outside
the episode of pneumothorax or repeated later on.

Among the 103 patients included in the study, 75 were
studied by chest CT. Current clinical guidelines do not
recommend chest CT in first-time, unilateral spontaneous
pneumothorax.”® However, a recent study demonstrating
the cost-effectiveness of CT to detect diffuse, cystic lung
diseases in patients with first-time pneumothorax is among
the reasons some authors argue for the adoption of this
practice.’ The presence of emphysema might raise the sus-
picion of AATD, like it did in our SZ patient.

In conclusion, our study supports screening of AATD in
patients with primary spontaneous pneumothorax, as the
detection rate was at least as high as in other conditions
where screening is recommended.
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Secondary pulmonary alveolar
proteinosis in a patient with
systemic lupus erythematosus

Dear Editor,

Pulmonary alveolar proteinosis (PAP) is a rare respiratory
disease and is pathogenetically classified into the follow-
ing three types: autoimmune PAP, secondary PAP (sPAP), and
congenital PAP." sPAP is not associated with anti-granulocyte
macrophage colony-stimulating factor (GM-CSF) antibody
and accounts for 5-10% of PAP cases. sPAP is primarily caused
by hematological disorders; sPAP caused by autoimmune
diseases is extremely rare?*; therefore, clinicians may not
always consider the possibility of sPAP when abnormal find-
ings on chest radiography and/or computed tomography (CT)
are seen in patients with autoimmune diseases. We report
here, a case of sPAP in a patient with systemic lupus erythe-
matosus (SLE).

A 70-year-old woman presented to our hospital with a 1-
month history of exertional dyspnea. She was a known case

of SLE and had a 37-year-history of treatment with corti-
costeroids and immunosuppressive agents. Her respiratory
sounds were normal, and she had no fever or cough; her oxy-
gen saturation was 94% in room air. Chest radiography and
computed tomography revealed diffuse ground-glass opaci-
ties in the lung fields bilaterally (Fig. 1A-C). Serum level of
Krebs von den Lungen-6, a marker of interstitial pneumonia,
was elevated (6416 U/mL); B-p-glucan and cytomegalovirus
antigenemia were absent. Non-infectious acute interstitial
pneumonia was suspected, and a high-dose corticosteroid
was administered; however, radiographic findings and symp-
toms did not improve. Furthermore, multiple nodules with
cavitation appeared in the lower lobe of the left lung. Bron-
choscopy was performed; the bronchoalveolar lavage fluid
(BALF) was markedly cloudy (Fig. 1D), and showed deposi-
tion of acidophilic granular material and foamy macrophages
on microscopy. Additionally, Nocardia was detected in the
nodules of the left lower lobe. Serum anti-GM-CSF antibody
was absent. Finally, she was diagnosed with sPAP associ-
ated with SLE, and pulmonary nocardiosis. Early treatment
of nocardiosis was necessary; therefore, antibiotics were
administered, while the corticosteroid dose was tapered.


https://doi.org/
http://www.journalpulmonology.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.05.013&domain=pdf
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0040
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0045
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0045
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0045
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0045
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0045
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0045
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0045
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0045
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0045
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0050
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
dx.doi.org/10.1016/j.pulmoe.2020.05.002
dx.doi.org/10.1183/13993003.01398-2020
mailto:danilo.buonsenso@policlinicogemelli.it
https://doi.org/10.1016/j.pulmoe.2020.05.013
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.05.008&domain=pdf
dx.doi.org/10.1056/NEJMe1912032
dx.doi.org/10.1016/S2213-2600(19)30415-1
dx.doi.org/10.1016/S2213-2600(19)30415-1
dx.doi.org/10.1056/NEJMc1912038
dx.doi.org/10.1056/NEJMc1912038
dx.doi.org/10.1016/j.athoracsur.2020.01.028
dx.doi.org/10.1016/j.athoracsur.2020.01.028
dx.doi.org/10.1097/CCE.0000000000000079
mailto:mregmi81@siumed.edu
mailto:manjariregmi08.mr@gmail.com
https://doi.org/10.1016/j.pulmoe.2020.05.008
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.06.008&domain=pdf
https://www.google.com/trends
dx.doi.org/10.1016/j.bbi.2020.04.073
https://www.who.int/dg/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200311-sitrep-51-covid-19.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200311-sitrep-51-covid-19.pdf
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0020
dx.doi.org/10.1016/S0140-6736(20)30183-5
dx.doi.org/10.1016/S0140-6736(20)30183-5
dx.doi.org/10.1016/j.jaci.2017.04.042
dx.doi.org/10.1016/j.jaci.2017.04.042
dx.doi.org/10.7326/M20-1133
mailto:migueltrbarbosa@gmail.com
https://doi.org/10.1016/j.pulmoe.2020.06.008
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.05.007&domain=pdf
dx.doi.org/10.1183/13993003.00164-2019
dx.doi.org/10.1164/rccm.200407-200855OC
dx.doi.org/10.1183/09031936.00024608
dx.doi.org/10.1136/thoraxjnl-2013-204763
dx.doi.org/10.1016/j.rmed.2017.03.029
dx.doi.org/10.1016/j.chest.2020.01.053.10.1016/j.chest.2020.01.053
dx.doi.org/10.1016/j.chest.2020.01.053.10.1016/j.chest.2020.01.053
dx.doi.org/10.4187/respcare.05306
dx.doi.org/10.4187/respcare.05306
dx.doi.org/10.1080/15412550701246658
dx.doi.org/10.1080/15412550701246658
dx.doi.org/10.1378/chest.13-1968
dx.doi.org/10.1183/09031936.00150314
mailto:fabiopitta@uol.com.br
mailto:fabiopitta@uel.br
https://doi.org/10.1016/j.pulmoe.2020.05.007
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.06.002&domain=pdf
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0055
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0060
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
mailto:adelaide.pereira.alves@gmail.com
https://doi.org/10.1016/j.pulmoe.2020.06.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.03.005&domain=pdf
dx.doi.org/10.4103/ijmr.IJMR_579_19
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://www.who.int/tb/publications/2018/WHO_RapidCommunicationMDRTB.pdf
http://www.who.int/tb/publications/2018/WHO_RapidCommunicationMDRTB.pdf
http://www.tuberculosis.minsa.gob.pe/portaldpctb/recursos/20190404114640.PDF
http://www.tuberculosis.minsa.gob.pe/portaldpctb/recursos/20190404114640.PDF
dx.doi.org/10.1183/13993003.01154-2018
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://apps.who.int/iris/handle/10665/258941
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
dx.doi.org/10.1183/13993003.01522-2019
dx.doi.org/10.1183/13993003.00934-2018
dx.doi.org/10.1128/AAC.00900-17
mailto:samuelpechosilva@gmail.com
https://doi.org/10.1016/j.pulmoe.2020.03.005
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.05.014&domain=pdf
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0065
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0070
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0075
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0080
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0085
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0090
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0095
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0100
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
http://refhub.elsevier.com/S2531-0437(20)30130-6/sbref0105
mailto:eunicedias7@gmail.com
https://doi.org/10.1016/j.pulmoe.2020.05.014
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.07.008&domain=pdf

82

LETTER TO THE EDITOR

Figure 1
lavage fluid with a markedly cloudy appearance.

Unfortunately, pulmonary nocardiosis was refractory to
treatment; furthermore, complications set in due to the
cytomegalovirus pneumonia and non-tuberculous mycobac-
teriosis. Two months later, the patient died of exacerbating
infections.

In this case report, there were two important clini-
cal observations. First, sPAP might develop in a patient
with SLE. To the best of our knowledge, only one case
of sPAP with SLE has been reported in the literature until
date.* According to previous reports, autoimmune diseases
account for approximately 7% of the underlying causes of
sPAPZ3: however, autoimmune diseases include Behcet’s
disease, Wegener’s granulomatosis, microscopic polyangi-
itis, Sjogren’s syndrome, and dermatomyositis.?* There are
few specific diseases; therefore, every autoimmune disease
should be considered as a potential cause of sPAP.

Second, chest CT findings of sPAP might be confused
with those of acute interstitial pneumonia and pulmonary
alveolar hemorrhage. In many cases of sPAP, such as the
present one, chest CT shows ground-glass opacities in the
lung fields bilaterally,® which are also seen in acute intersti-
tial pneumonia and diffuse alveolar hemorrhage, which are
pulmonary disorders of SLE.®~® The treatment of acute inter-
stitial pneumonia and diffuse alveolar hemorrhage requires
administration of high-dose corticosteroid and frequently
an immunomodulatory agent as well. The treatment of
sPAP needs to be quite different (Table 1) but as the
mechanism underlying sPAP is still uncertain, there are no
specific treatment indications for sPAP This may lead to
high-dose corticosteroid and/or immunomodulatory agent
being administered for pulmonary infections, as in case here
presented. It is therefore important that in patients with
SLE and diffuse pulmonary ground-glass opacities, clinicians
should consider sPAP in addition to acute interstitial pneu-

(A-C) Computed tomography image depicting diffuse ground-glass opacities in both lung fields. (D) Bronchoalveolar

monia and diffuse alveolar hemorrhage in the differential
diagnosis.

SPAP has a poor prognosis compared to autoimmune PAP.?
Acute interstitial pneumonia and diffuse alveolar hemor-
rhage associated with SLE have sudden onset with severe
symptoms, while the progression of sPAP is relatively slow
and symptoms are relatively mild. Regular and close follow-
up on chest radiography is necessary for early detection of
sPAP in patients with SLE. For early initiation of appropriate
treatment, awareness of the possibility of sPAP in patients
with ground-glass opacities in both lung fields is important.
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Table 1
hemorrhage in SLE.

Characteristics of secondary alveolar proteinosis compared to acute interstitial pneumonitis and diffuse alveolar

Characteristics sPAP

AIP in SLE

DAH in SLE

Progression rate
Symptoms

Relatively slowly progression
Dyspnea; cough

Sudden onset
Dyspnea; cough; fever;

Sudden onset
Dyspnea; cough; hemoptysis

sometimes hemoptysis

HRCT findings Diffuse GGO; patchy
geographic pattern; crazy
paving pattern

Cloudy appearance; acidophilic
granular material deposition
and foamy macrophages
Removing offending exposure
or treating the underlying
disorder; whole lung lavage

BAL findings

Treatment
agent

Prognosis Poorer than autoimmune PAP;
median survival time <20

months

Diffuse GGO and areas of
consolidation

Incleased cellularity with
activated polymorphonuclear
leukocytes

High-dose corticosteroid
and/or immunomodulatory

Short-time mortality of 50%

Diffuse or patchy GGO and/or
consolidation

Bloody appearance

High-dose corticosteroid
and/or immunomodulatory
agent, occasionally
plasmapheresis

Short-time mortality of 50%

SLE, systemic lupus erythematosus; sPAP, secondary alveolar proteinosis; AIP, acute interstitial pneumonitis; DAH, diffuse alveolar
hemorrhage; HRCT, high resolution computed tomography; GGO, ground-glass opacities; BAL, bronchoalveolar lavage.
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