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The autosomal recessive ATP-binding cassette transporter 
A3 (ABCA3) mutations are rare but likely the most common in-
herited surfactant dysfunction [1]. Its neonatal onset form man-
ifests soon after birth as a severe respiratory distress syndrome 
(RDS) or respiratory failure [1]. Almost all these newborn infants 
die within the first three months of life as no specific therapy exist 
and a lung transplant is the only option extends their survival [1-4]. 
Anecdotally, systematic corticosteroid, hydroxychloroquine, and 
azithromycin have been found to be partially effective [2-5]. 

The ABCA3 mutations have been reported from various 
races and ethnic groups [1].  Effected individuals have not par-
ticular demographic characteristics except to Caucasian Middle 
Eastern (CME) patients have been mostly born from consanguine-
ous marriages [1]. Three Saudi infants, from the same trip, with 

c.4545C>G ABCA3 mutation have been reported by others [4]. 
Thus, we aimed to report another five Saudi infants with three dif-
ferent ABCA3 mutations. Hoping this will increase awareness of 
ABCA3 in Saudi Arabia and stimulate registry and collaborations 
nationally and regionally.

From 2006 to 2015, five Saudi full term newborns infants 
were admitted soon after birth to our neonatal intensive care unit 
due to respiratory distress and were found to have three differ-
ent ABCA3 mutations. These infants were born to three consan-
guineous parents (infant 1, 2, and 3 were siblings). Their initial 
chests X-rays were very similar to RDS. Their clinical presenta-
tion, investigations, managements, and outcomes are summarized 
in (Table 1). 

Case 
Number

Lung CT find-
ings (age at 

imaging)

Respiratory sup-
port Surfactant Anecdotal treat-

ment
Lung histopathology 

findings Mutation Age of 
death

1* (Male)

Septal thicken-
ing and ground-

glass opacity 
(day 19)

Conventional 
(CMV) and high-
frequency oscilla-
tion  mechanical 

ventilation (HFOV) 
dependent

2 doses Dexamethasone
Alveolar proteinosis 

Desquamative intersti-
tial pneumonia

Homozygous mis-
sense c.4648T>G 
(p.Luc1553Pro) in 
exon 30 Parents are 

heterozygous carriers

1month

2* (Male)

Bronchiectatic 
changes and air-
trapping  (day 

20)

CMV and HFOV 
dependent 9 doses Dexamethasone

Pneumocyte II hy-
perplasia Interstitial 
thickening Lobular-
alveolar remodeling 

Small pulmonary 
arteries hyperplasia 

Electronic microscope 
examination was not 

performed

2months

3* (Male No CT imaging

CMV and HFOV 
Continuous positive 

airway pressure 
Nasal cannula for 

75 days

30 does 
(mostly as 
intubation-
surfactant-
extubation 
technique)

Dexamethasone 
Hydroxychloro-

quine

Lung biopsy was not 
performed 4months
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4 (Male)

Air broncho-
gram, opacity, 
and interstitial 
emphysema 

(day 28)

CMV dependent 4 doses

Pneumocyte II hy-
perplasia Interstitial 
thickening Lobular-
alveolar remodeling 

Small pulmonary 
arteries hyperplasia 

Lamellar dense bodies

Homozygous non-
sense c.4545C>G 
(p.Tyr1515X) in 

exon 29 Parents were 
not tested )

2months

5 (Female) No CT imaging CMV and HFOV 
dependent 8 doses Hydroxychloro-

quine
Lung biopsy was not 

performed

Homozygous mis-
sense c.4444 C>T(p.

Arg 1482Trp) in 
exon 29 Parents were 

not tested

2months

Table 1: Characteristics of five newborn infants with ABCA3 mutation.
Mutation responsible for surfactant protein B or C was not 

detected by molecular testing of these infants. An open lung bi-
opsy was performed in three infants [1,2,4] and (Table 1) depicts 
histopathological findings. Serial echocardiography exams were 
normal in infant number 4 but reveled severe pulmonary hyperten-
sion in the other four infants [1-5] at age of 1, 20, 83, and 4 days of 
life, respectively. Inhaled nitric oxide was used in the management 
of these four infants and sildenafil was only used for two infants 
[2-5].

Hospital course, lung histopathology finding, and outcome 
of these infants were similar to other reports on ABCA3 mutations 
[3,4]. An ABCA3 birth prevalence might be 2.0 per 10,000 live 
births (95% confidence interval: 1.0-4.0 per 10,000) based on our 
total live births 24,848from 2006 to 2015 However, national reg-
istry is needed to estimate prevalence ABCA3 mutations in Saudi 
Arabia.

Both our infants and CME infants with ABCA3 mutations 
shared one demographic characteristic that was consanguineous 
parents. Thus, CME infants with ABCA3 mutations are closest 
largest reported racial/ethnic group that our infant can be com-
pared with. The largest cohort study to date on ABCA3 (N=185) 
has included the largest number of CME infants (n=36) [1]. 

None of our infants had compound heterozygous mutation 
and two infants out of previously reported 36 CME infants had 
compound heterozygous mutation (nonsense/misses) [1]. Ho-
mozygous misses ABCA3 mutation was identified in four of our 
five infants and homozygous nonsense mutation in one infant. An 
opposite distribution pattern of 34 homozygous mutations has 
been observed among CME infants with nonsense predominance. 
Distribution of these 34homozygous mutations were as following: 
21(62%) nonsense; 10 (29%) missense;2 splice; and 1 frame shift 
mutation [1]. This discrepancy on distribution pattern of ABCA3 
mutations between ours and CME infants might be due the small 
size of our cohort. Perhaps this is a genotypic characteristic of AB-
CA3 mutations in CME infants as misses mutation predominates 
in other various racial/ethnic groups [1]. 

Our infants were similar to CME infants regarding RDS soon 
after birth and death within first year of life. Thirty four (94%) of 
CME infants presented with RDS [1]. Of those CME infant, 32 
died within the first year of life and two underwent lung replanta-
tion [1]. Two (6%) CME infant who presented at late infancy with 
RDS survived without lung transplantation [1].

Lung transplantation is the only available therapy to extend 
the survival of newborn infants with ABCA3 mutation [2]. This 
option was not feasible for our infants because of lung transplant 
experience in first years of life is limited worldwide, lacking of 
donors, and general and anecdotal therapy failed to stabilize them 
[4]. One Saudi infant with c.4545C>G ABCA3 mutation has been 
successfully transplanted in United States of America [4].

In summary, we reported five Saudi infants with ABCA3 mu-
tations born at full-term to three consanguineous parents. These in-
fants presented with severe RDS at birth and all died at < 4 months 
of age. Hopefully, this report will increase awareness of ABCA3 
in Saudi Arabia. Given the rarity and fatality of ABCA3 mutation 
in newborn infants, national, global, and international collabora-
tions and registry is urgently needed to guide clinical decision and 
improve the outcomes.

References
Wambach JA, Casey AM, Fishman MP, Wegner DJ, Wert SE, et al 1. 
(2014) Genotype–Phenotype Correlations for Infants and Children 
with ABCA3 Deficiency. Am J Respir Crit Care Med 89: 1538-1543.
Winter J, Essmann S, Kidszun A, Aslanidis C, Griese M, et al. (2014) 2. 
Neonatal respiratory insufficiency caused by an (homozygous) AB-
CA3-stop mutation: a systematic evaluation of therapeutic options. 
Klin Padiatr 226: 53-58.
Williamson M and Wallis C (2014) Ten-year follow up of hydroxychloro-3. 
quine treatment for ABCA3 deficiency. Pediatr Pulmonol 49: 299-301.
Mukhtar GM, Al Otaibi WH, Al-Mobaireek KF, Al-Saleh S (2016) Ad-4. 
enosine triphosphate-binding cassette member A3 gene mutation in 
children from one family from Saudi Arabia. Anna thorac med 11: 227-
229.
Hayes D, Lloyd EA, Fitch JA, Bush A (2012) ABCA3 Transporter Defi-5. 
ciency. American journal of respiratory and critical care medicine 186: 8.

2             Volume 2016; Issue 03

Citation: Al-Abdi SY, Al-Algirim HJ, Dabelah KI, Mousa TA, Algatam HM (2016) Lethal Neonatal Respiratory Distress Syndrome Due to ABCA3 Mutation: Case 
Series from Saudi Arabia. Ann Case Rep 2016: J105115.

https://www.ncbi.nlm.nih.gov/pubmed/24871971
https://www.ncbi.nlm.nih.gov/pubmed/24871971
https://www.ncbi.nlm.nih.gov/pubmed/24871971
https://www.ncbi.nlm.nih.gov/pubmed/24633979
https://www.ncbi.nlm.nih.gov/pubmed/24633979
https://www.ncbi.nlm.nih.gov/pubmed/24633979
https://www.ncbi.nlm.nih.gov/pubmed/24633979
https://www.ncbi.nlm.nih.gov/pubmed/24115460
https://www.ncbi.nlm.nih.gov/pubmed/24115460
https://www.ncbi.nlm.nih.gov/pubmed/27512515
https://www.ncbi.nlm.nih.gov/pubmed/27512515
https://www.ncbi.nlm.nih.gov/pubmed/27512515
https://www.ncbi.nlm.nih.gov/pubmed/27512515
http://www.atsjournals.org/doi/full/10.1164/ajrccm.186.8.807
http://www.atsjournals.org/doi/full/10.1164/ajrccm.186.8.807

