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Long-chain Fatty Acid Oxidation Disorders and Therapeutic Approach
Jung Hyun Lee, MD, PhD

Department of Pediatrics, Kosin University Gospel Hospital, Busan, Republic of Korea

Long-chain fatty acid oxidation disorders (LC-FAOD) are an autosomal recessive inherited rare disease
group that result in an acute metabolic crisis and chronic energy deficiency owing to the deficiency in
an enzyme that converts long-chain fatty acids into energy. LC-FAOD includes carnitine palmitoyltrans-
ferase type 1 (CPT1), camitine-acylcarnitine translocase (CACT), camnitine palmitoyltransferase type 2
(CPT2), very long-chain acyl-CoA dehydrogenase (VLCAD), long-chain 3-hydroxyacyl-CoA dehydrogenase
(LCHAD), and trifunctional protein (TFP) deficiencies, Common symptoms of LC-FAOD are hypoketotic
hypoglycemia, cardiomyopathy, and myopathy, Depending on symptom onset, the disease can be di-
vided as neonatal period, late infancy and early childhood, adolescence, or adult onset, but symptoms
can appear at any time, The neonatal screening test (NBS) can be used to identify the characteristic
plasma acylcamitine profiles for each disease and confirmed by deficient enzyme analysis or molecular
testing. Before introduction of NBS, the mortality rate of LC-FAOD was very high, With NBS implemen-
tation as routine neonatal care, the mortality rate was dramatically decreased, but severe symptoms
such as rhabdomyolysis recur frequently and affect the quality of life, Triheptancin (Dojovi®), the first
drug for pediatric and adult patients with molecularly confirmed LC-FAQD, has recently been approved
by the US Food and Drug Administration in 2020, In this review, the diagnosis of LC-FAOD and treat-
ment including triheptanoin are summarized,

Key words: Long-chain fatty acid oxidation disorders, B3-oxidation, Triheptanoin, Hypoketotic hypogly-
cemia, Cardiomyopathy, Rhabdomyolysis
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e B-ARSEY] ATHA HESS AR AAE AREelA
2—8th ol e R 2 a4 A (acetyl-CoA) 7} =318 2.
2 A9y, ATP A H8 55 AREE AR A
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A Ak "J@r Aol (fatty acid oxidation disorders)
© Ak ARIAIR S 20 B AREA oA #]
Wake] B—aks) diatel #EE G40 {7 ool
&l AT AAEE UAR [Age 5 G He
YAl A& 5408 st A @4 £4d diat
el Agbrolt} ¥ A Ak Absl el (long -
chain fatty acid oxidation disorders) & &3f *|HHAt
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= A% 59 A7)el olvA diAke |54 H719F A7
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carnitine palmitoyltrans-

nitine translocase (CACT) Z3 %, carnitine pal-
mitoyltransferase type 2 (CPT2) ZAgZ53 23] #|
WAk BAbSte]] #ojshE @40 AHS Hol= very
long—chain acyl—CoA dehydrogenase (VLCAD)
A%, long—chain 3—hydroxy acyl-CoA dehy-

A 229 Al 1%, ppl~8, 2022 —

drogenase (LCHAD) Z¥
(TFP) A%l Q4. CPT1 A%, CACT 433,
CPT2 AAFL 47 542 CPTIA, SLC25A20 4
CPT29] o4& 27y Holal, VLCAD 2<%, LCHAD
AYTL 22 A ACADVL, HADHA ©14& X
o, TFP AT HADHA 2L HADHB A<
o4& HQIH(Table 1),

xhﬂ x]uw\} )\}-g], aik = %= VLCAD:= xLJH Z]tﬂ—}\}-
B-Atzte] 49 & A dAE Fullab, ok Al @A

+ TEFP7} Fvlstt}. TFP= 242 HADHA % HADHB
Akl oJel FEstE= 4719 as) B-obdHlE T
J%]+=4], MA+= long—chain enoyl—CoA hydratase
(LCEH) 8} LCHAD 455 7M™ $2= long—
chain 3—ketoacyl—CoA thiolase (LCKAT) S %=
& 7Ktk TFP 23S Al 7K 84 259 A3e
2 Q18] WA, LCHAD A3 =& dehydrogenase
ohcte] w Aol &) WAlEHO,

A Al Akgl Aol Al o7 Solr]|HE
HZHA of = Wt AekE % A, 19904l
Aol HAA Tl A AXHAAel A,
Tandem Mass Screening) ZE130] EYEHA x
7] Ago] Zhsal ATk, wl%, 5% 9 Hele] Ao}
ARAAE 7INEe 2 8F Bt A A WAL Abst
oo BAFE Z4 93008 180l A 24
Ak Abgl gele] BAES 1:85,000—-200,000=
o G 7o B HYIoH?, dharel ] Aat Ak
oo WA HAE-S 1/110,0000]3, VLCAD A3
Zol 71 Eah | e A AR A A

Z, trifunctional protein

-

Table 1. Molecular defects and abnormal biochemical profiles in long—chain fatty acid oxidation disorders

Deficient enzyme Gene Acylcarnitines Urinary organic acids
CPT1 CPTIA CO normal/ 1, 1CO/(C16+C18) ratio NK-DCA
CACT SLC25A20 1C16 +/- C18:1 NK-DCA
CPT2 CPTZ 1C16 +/- C18:1 NK-DCA
VLCAD ACADVL 1C14:1 +/— C18:1—-OH, other LCAC NK-DCA
LCHAD HADHA 1 C16—0H +/— C18:1—0OH, other LCAC NK-DCA, 3HDCA
TFP HADHA, HADHB 1C16—0H +/— C18:1-0H, other LCAC NK-DCA, 3HDCA

CPT1, carnitine palmitoyltransferase 1, NK—DCA, nonketone dicarboxylic aciduria; CACT, carnitine-acylcarnitine
translocase; CPT2, carnitine palmitoyltransferase 2; VLCAD, very long—chain acyl—CoA dehydrogenase; LCHAD,
long—chain 3—hydroxyacyl—CoA dehydrogenase; LCAC, long—chain acylcarnitines; 3HDCA, 3—hydroxydicarboxylic

acids; TFP, trifunctional protein.
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