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ABCA3 MUTATIONS IN ADULTS WITH INTERSTITIAL LUNG DISEASE: IS

THERE A LINK?

Ramcés Falfin-Valencia

HLA Laboratory, Instituto Nacional de Enfermedades Respiratorias Ismael Cosio Villegas, Mexico

ATP-binding cassette member A3 (ABCA3) is
a highly conserved, transmembrane spanning protein
that localizes to the limiting membrane of lamellar
bodies in alveolar epithelial type II cells, transports
phospholipids, and is required for pulmonary sur-
factant assembly (1).

Mutations in the gene encoding the ATP-
binding cassette (ABC), subfamily A, member 3
(ABCAS3) cause a broad spectrum of respiratory dis-
orders (MIM 610921), ranging from pediatric dis-
orders to adult forms, with an autosomal recessive
hereditary transmission. Mutations in 4BCA3 are
predominantly linked to neonatal and pediatric in-
terstitial lung disease (ILD), with a minority surviv-
ing beyond puberty (2).

Biallelic pathogenic ABCA3 variants cause se-
vere neonatal respiratory distress syndrome or child-
hood interstitial lung disease. However, the ABCA3
genotype alone does not explain the diversity in
disease presentation, severity, and progression. Ad-
ditionally, monoallelic /BCA3 variants have been re-
ported in infants and children with /BCA3-deficient
phenotypes (3).

A potential mechanism to account for phe-
notypic variability among individuals with biallelic
or monoallelic #/BCA3 variants may be the allele-
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specific expression, as suggested by Savova and col-
leagues (4).

Although extremely rare, patients with bi-allel-
ic mutations in /BCA3 may present in adulthood.
Late-onset disease may be influenced by the type of
mutation or environmental factors. Klay and cols.
Shown a case series of three adult ILD patients with
compound heterozygous 4BCA3 mutations who
survived well beyond childhood. This includes three
novel ABCA3 mutations and three new and six pre-
viously reported adult patients with ABCA3 muta-
tions (2).

Survival of patients is predominantly deter-
mined by type and combination of 4BCA3 muta-
tions. Environmental factors, such as smoking and
infection, could alter the age of presentation and dis-
ease severity.

Here, Legendre et al. show an adult patient
homozygous for a complex allele encompassing the
p-Alal027Pro likely pathogenic mutation and the
p-Gly974Asp variation in the #/BCA3 gene, which
was followed for a late-onset, and fibrotic ILD. The
patient was improved quickly and persistently for at
least 6.5 years with hydroxychloroquine treatment;
this is the first case of adulthood ILD with probable
ABCA3 mutation where it showed the effectiveness
of hydroxychloroquine (HCQ) (5).

Many studies showed that monoallelic /BCA3
mutations are common in infants with severe respir-
atory distress syndrome, childhood ILD, and adults
with idiopathic pulmonary fibrosis and diffuse pa-
renchymal lung disease (6,7).

There are no clear guidelines for treating inter-



2 SARCOIDOSIS VASCULITIS AND DIFFUSE LUNG DISEASES 2022; 39 (2); €2022022

stitial lung disease caused by ABCA3 mutation. Cor-
ticosteroids were shown to upregulate the expression
of ABCA3 in type II pneumocytes. In addition, sev-
eral studies have proven that a combination of corti-
costeroids, HCQ, and macrolides like azithromycin
have been effective in interstitial lung disease with
genetic etiologies including genetic mutations but
was still suggested to be tried through empirical ob-
servation in children with 4BCA3 mutations (8).
Most investigations have been done in pediatric
ILD; case reports looking for treatments in the ILD
in adulthood where ABCA3 mutations are detected
offer the opportunity to go deep into this research
field. The ABCA3 mutation may be considered in an
adult if there are findings of ILD, even if there is no
neonatal or childhood history of respiratory distress.

Conflicts of interest: Each author declares that he or she has no com-
mercial associations (e.g. consultancies, stock ownership, equity interest,
patent/licensing arrangement etc.) that might pose a conflict of interest
in connection with the submitted article.

REFERENCES

1. Wambach JA, Casey AM, Fishman MP, Wegner D], Wert SE, Sessions
Cole F, et al. Genotype-phenotype correlations for infants and chil-
dren with ABCA3 deficiency. Am ] Respir Crit Care Med [Internet].
2014;189(12):1538-43. Available from: http://evs.gs.washington.edu/

2. Klay D, Platenburg MGJP, Van Rijswijk RHNAJ, Grutters JC, Van
Moorsel CHM. ABCA3 mutations in adult pulmonary fibrosis pa-

(=)

~

(>

tients: A case series and review of literature. Curr Opin Pulm Med
[Internet]. 2020 May 1 [cited 2022 Jun 13];26(3):293-301. Avail-
able from: https://journals.lww.com/co-pulmonarymedicine/Full-
text/2020/05000/ABCA3_mutations_in_adult_pulmonary_fibro-
sis.15.aspx

. Xu KK, Wegner DJ, Geurts LC, Heins HB, Yang P, Hamvas A, et

al. Biologic characterization of ABCA3 variants in lung tissue from
infants and children with ABCA3 deficiency. Pediatr Pulmonol [Inter-
net]. 2022 May 1 [cited 2022 Jun 13];57(5):1325-30. Available from:
https://pubmed.ncbi.nlm.nih.gov/35170262/

Savova V, Chun S, Sohail M, Mccole RB, Witwicki R, Gai L, et al.
Genes with monoallelic expression contribute disproportionately to
genetic diversity in humans. Nat Genet 2016 483 [Internet]. 2016 Jan
25 [cited 2022 Jun 13];48(3):231~7. Available from: https://www.na-
ture.com/articles/ng.3493

. Legendre M, Darde X, Ferreira M, et al. The clinical course of inter-

stitial lung disease in an adult patient with an ABCA3 homozygous
complex allele under hydroxychloroquine and a review of the literature:
ABCA3 mutations and hydroxychloroquine. Sarcoidosis Vasc Diffuse
Lung Dis 2022;39(2):¢2022019

. Coghlan MA, Shifren A, Huang HJ, Russell TD, Mitra RD, Zhang Q,

et al. Sequencing of idiopathic pulmonary fibrosis-related genes reveals
independent single gene associations. BMJ open Respir Res [Internet].
2014 Dec 10 [cited 2022 Jun 14];1(1). Available from: https://pub-
med.ncbi.nlm.nih.gov/25553246/

Wambach JA, Yang P, Wegner DJ, Heins HB, Kaliberova LN, Ka-
liberov SA, et al. Functional characterization of ATP-binding cassette
transporter A3 Mutations from Infants with respiratory distress syn-
drome. Am J Respir Cell Mol Biol [Internet]. 2016 Nov 1 [cited 2022
Jun 14];55(5):716-21. Available from: http://annovar.openbioinfor-

matics.org/en/

. Shaaban W, Hammoud M, Abdulraheem A, Elsayed YY, Alkazemi

N. Hydroxychloroquine, a successful treatment for lung disease in
ABCA3 deficiency gene mutation: a case report. ] Med Case Rep [In-
ternet]. 2021 Dec 1 [cited 2022 Jun 14];15(1):1-5. Available from:
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/
$13256-020-02604-5



