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Letter to the Editor

We read with interest the article by Fragaki et al. about a 1yo Algerian female with hypertrophic cardiomyopathy, developmental delay, growth
retardation, hepatomegaly, failure-to-thrive, general hypotonia, and lactic acidosis, being attributed to the biallelic variants c.1204G > T and
c.358delT in the ACAD9-gene encoding for acyl-CoA-dehydrogenase-9, an essential assembly-factor for respiratory-chain complex-I and component
of fatty-acid oxidation [1,2]. We have the following comments and concerns.

Was hypotonia attributed to involvement of the skeletal muscles, the peripheral nerves, or the cerebrum? Did cerebral MRI show any ab-
normalities that could explain the CNS-abnormalities? Leigh-like features are well appreciated as cerebral manifestation of ACAD9-mutations
(Table 1) [3].

Patients carrying ACAD9-mutations may develop myopathy (Table 1) [4]. Was there clinical, blood-chemical, electromyographic, or bioptic
evidence for myopathy in the index case? Were nerve-conduction studies normal?

The parents carried one of the mutations each. Was either of them clinically affected? Did any of the other first degree relatives exhibit phe-
notypic features of ACAD9-mutations (Table 1)? Were other first degree relatives neurologically or genetically investigated?

Though liver failure and hepatopathy have been previously described in association with ACAD9-mutations (Table 1), hepatomegaly seems to be
a unique feature. Since ADAC9-mutations may cause cardiac compromise [5], it is conceivable that hepatomegaly was due to systolic dysfunction.
Did the patient ever develop clinical or instrumental evidence of heart failure? Were proBNP-values elevated? Was heart transplantation ever
considered? Did the patient suffer from an infectious disease or did she carry a second mutation? Was a liver-biopsy taken? Was there deposition of
lipids?

Complex-I deficiency is frequently associated with ACAD9-mutations [6] but is complex-II and complex-IV deficiency, not being previously
described, truly attributable to a secondary effect? Did the patient carry a second mutation?

Overall, this interesting case could be more meaningful if more clinical and instrumental investigations would have been carried out in the index
case and in her first degree family members.

Author contribution

JF: design, literature search, discussion, first draft, SZ-M: literature search, discussion, critical comments.

http://dx.doi.org/10.1016/j.ymgmr.2017.07.009
Received 20 July 2017; Accepted 21 July 2017

☆ There are no conflicts of interest.
No funding was received.

Molecular Genetics and Metabolism Reports 13 (2017) 31–32

Available online 28 July 2017
2214-4269/ © 2017 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/BY-NC-ND/4.0/).

MARK

http://www.sciencedirect.com/science/journal/22144269
http://www.elsevier.com/locate/ymgmr
http://dx.doi.org/10.1016/j.ymgmr.2017.07.009
http://dx.doi.org/10.1016/j.ymgmr.2017.07.009
http://dx.doi.org/10.1016/j.ymgmr.2017.07.009
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ymgmr.2017.07.009&domain=pdf


References

[1] K. Fragaki, A. Chaussenot, A. Boutron, S. Bannwarth, C. Rouzier, B. Chabrol, V. Paquis-Flucklinger, Assembly defects of multiple respiratory chain complexes in a child with cardiac
hypertrophy associated with a novel ACAD9 mutation, Mol. Genet. Metab. 121 (2017) 224–226.

[2] J. Lagoutte-Renosi, I. Ségalas-Milazzo, M. Crahes, F. Renosi, L. Menu-Bouaouiche, S. Torre, C. Lardennois, M. Rio, S. Marret, C. Brasse-Lagnel, A. Laquerrière, S. Bekri, Lethal
neonatal progression of fetal cardiomegaly associated to ACAD9 deficiency, JIMD Rep. 17 (2015 Oct).

[3] H.K. Aintablian, V. Narayanan, N. Belnap, K. Ramsey, T.A. Grebe, An atypical presentation of ACAD9 deficiency: diagnosis by whole exome sequencing broadens the phenotypic
spectrum and alters treatment approach, Mol. Genet. Metab. 10 (2016) 38–44.

[4] J.P. Dewulf, C. Barrea, M.F. Vincent, C. De Laet, R. Van Coster, S. Seneca, S. Marie, M.C. Nassogne, Evidence of a wide spectrum of cardiac involvement due to ACAD9 mutations:
report on nine patients, Mol. Genet. Metab. 118 (2016) 185–189.

[5] M. Collet, Z. Assouline, D. Bonnet, M. Rio, F. Iserin, D. Sidi, A. Goldenberg, C. Lardennois, M.D. Metodiev, B. Haberberger, T. Haack, A. Munnich, H. Prokisch, A. Rötig, High
incidence and variable clinical outcome of cardiac hypertrophy due to ACAD9 mutations in childhood, Eur. J. Hum. Genet. 24 (2016) 1112–1116.

[6] B. Schrank, B. Schoser, T. Klopstock, P. Schneiderat, R. Horvath, A. Abicht, E. Holinski-Feder, S. Augustis, Lifetime exercise intolerance with lactic acidosis as key manifestation of
novel compound heterozygous ACAD9 mutations causing complex I deficiency, Neuromuscul. Disord. 27 (2017) 473–476.

Josef Finsterer,,1, Sinda Zarrouk-Mahjoub,1

Krankenanstalt Rudolfstiftung, Vienna, Austria
University of Tunis El Manar and Genomics Platform, Pasteur Institute of Tunis, Tunisia

E-mail address: fifigs1@yahoo.de

Table 1
Phenotypic manifestations of ACAD9 mutations.

Phenotypic manifestation Reference

Central nervous system
Developmental delay [Fragaki, 2017, Garone, 2013]
Failure to thrive [Fragaki, 2017]
Microcephaly [Aintablian, 2016]
Dystonia [Aintablian, 2016]
Seizures [Collet, 2016]
Cognitive impairment [Collet, 2016]
Optic atrophy [Collet, 2016]
Leigh-like features on MRI [Aintablian, 2016]

Heart
Hypertrophic cardiomyopathy [Aintablian, 2016]
Mild ventricular hypertrophy [Dewulf, 2016]
Dilated cardiomyopathy [DEwulf, 2016]
Patent ductus arteriosus [DEwulf, 2016]

Intestines
Acute liver failure [Valencia, 2016]
Vomiting [Schrank, 2017]
Nausea [Schrank, 2017]
Hepatomegaly [Fragaki, 2017]
Hepatopathy [Robinson, 1998]
Episodes of acute liver dysfunction [He, 2007]

Kidneys
Proximal tubulopathy [Collet, 2016]
Renal failure [Collet, 2016]

Endocrine organs
Secondary ovarian failure [Collet, 2016]

Muscles
Myopathy [Collet, 2016]
Muscle weakness [Nouws, 2014]
Fatigue [Schrank, 2017]
Exercise intolerance [Schrank, 2017, Garone, 2013]

Others
Fatal neonatal multiorgan failure [Leslie, 2016]
Postnatal growth retardation [Fragaki, 2017]
Lactic acidosis [Aintablian, 2016, Fragaki, 2017]
Intrauterine growth retardation [Lagoutte-Renosi, 2015]
Reye-like episode [He, 2007]
Elevated serum alanine [Fragaki, 2017]
Reduced serum ornithine and citrulline [Fragaki, 2017]
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