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Domino Liver Transplantation for the Pre-emptive Therapy of Compound
Heterozygous Familial Hypercholesterolemia : A Case of 3-Year-old Girl

Hiroyuki Tanaka!’, Noboru Uchida'’, Akiko Yamamoto!’, Chie Takahashi’’, Kanako Nakao!, Daisuke Sugawara'’, Tomoko Yoshida'), ® g o
Yasuko Tanaka'!’, Yasuhiro Naiki"’, Akinari Fukuda?, Mureo Kasahara?), Reiko Horikawa® lYl
There is no conflict of interest 1) Division of Endocrinology and Metabolism, 2) Organ Transplantation Center, National Center for Child Health and Development e
Background
Homozygous (compound heterozygous) familial hypercholesterolemia (FH) is a rare A 1-year-old girl with no past medical history was referred to our institution
and life-threatening disease characterized by markedly elevated plasma low-density with xanthoma and hypercholesterolemia. Her both parents and both family
lipoprotein cholesterol (LDL-C) from birth, extensive xanthomas, and marked have history of FH, there is no early death from coronary disease in the family.
premature and progressive atherosclerotic cardiovascular disease (ACVD)12). If Her serum cholesterol levels were extremely elevated; total cholesterol 1007
untreated, patients develop cardiovascular atherosclerosis resulting in death before mg/dl and LDL-C 867 mg/dl. She was diagnosed as FH, presumably
the second decade of life3). Medication and apheresis are only partially effective in Homozygous/compound heterozygous, with apparent family history and the
reducing LDL-C levels, and do not significantly improve the prognosis®. laboratory findings.
Liver transplantation (LT) can correct the lipid metabolism in the organ most pedigree
. . . . ] h _LDL cholesterolemi hyper-LDL cholesterolemia
active in the cleff]rance of LDL, resulting in ma rked improvement of LDL—FZ levels?) AN treated by statin
Although a possibly successful therapeutic strategy, there are obvious disadvantages, tﬁﬁyl O
. . . . . . . . . 62 e/ 66
including the high risk of surgical complication and mortality, the paucity of donors, Carthomas ! hyper-LDL Y
and the need for life-long treatment with immunosuppressive therapy?>). chﬂ'ﬁ;ﬂgﬂle ia LDL-C:198 mg/dL
We report a first case received living donor LT (LDLT) from the donor with maple '|_4|DV 7 J reated by s o pharmacotherapy
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syrup urine disease (MSUD) in early infancy as a preemptive, rather than preventive LDL-C:292|me/dL
therapy for compound heterozygous FH. no pharmacotherapy ‘
Laboratory tests
[Blood test] [ Lymphocytic LDLR activity]  Medication was only partially effective.
[CBC-biochemistry] 0% (adult RV: =80%)  Apheresis was not available because of her young age.
W.N.L father:51% mother:43% * LDLT from the donor with MSUD is perfectly effective without major complication.
no elevation of CK/trop T/BNP - .
. o [Imaglng test] I TC(mg/dL) i
[lipid metabolism] [CXR/ECG/UCG] (4 | LDL-C(mg/dL) admission Pre-operation Post-operation
T-Cho  1092mg/dL (125-240)  W.N.L oo l | e
HDL-C 49mg/dL (>40) [Carotid US] ; . m a1
LDL-C 975mg/dL (70-139) no progression of carotid IMT 800 | s .. \ e — i & ,...&'v i
TG 129 mg/dL (32-237) [Cardiac angiography] Irst visit / . CH i | 7
FFA 881 pEg/L (140-850) No coronary stenosis and valvular disorder 600 14 t :
+TC(mg/dL) -LDL-C(mg/dL) _- .
apoAl 114 mg/dL (126-165) [ Genetic test (LDLR)] 400 | |
apoA2 27.1 mg/dL (24.6-33.3) _ 11 o e VS1rsaToc
apoB 553 mg/dL (66-101) FE'C'MSE}M ' | e el 200 i
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apoC3  13.7 mg/dL (5.4-9.0) SAF U W VEAE Y. lydm  1y8m 2y0m  2ydm 2v8m

: robucol
apok 12.1 mg/dL (2.8-4.6) JEVERC1H])) |Ft'avastatin

> +.1>
sitosterol 9.5 pg/mL (8-60) ¢ \ ﬂ Tx ezetimibe o e
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Discussion

[ classification of mutations of LDLR®] [ Current treatment for severe FH?]
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Phenotypic effects on the protein 0. _g_) (& > ©, statins/ezetimibe/probucol/bile acid sequestrants/Niacin/fibrate
1 No detectable LDLR synthesis | @l""@
2 Defective LDLR transport e el YT L 1 =101 ™. " MTP inhibitor }
3 Impaired LDL to LDLR binding % *apoB mRNA antisense drug
internalizati ve clusten O : :
4 No LDLR/LDL internalization due to defective clustering Endonae i «50%-75% of LDLR is -decrease plasma LDL-C levels by 55-70%
5 No LDLR recycling — Pl in the liver) *should be started as soon as possible
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Causes a severe clinical presentation and resistance to medication.

Not invasive Partially effective
Rather effective Invasive, Limitation of BW, Low QOL

Mostly effective  Invasive, Immunosuppression, Few donor resources

@ LT using the liver from a patient with MSUD
MSUD is an autosomal recessive metabolic disorder that is characterized by impaired activity of the branched-chain a-keto acid dehydrogenase complex (BCKDH) 10).

LT has been performed for some patients with MSUD who are difficult in medication management 1. The liver from a patient with MSUD is used for domino LT.
The recipient maintained normal amino acid metabolism, because of normal extrahepatic BCKDH enzyme activity in the recipient without MSUD 12).
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Conclusion

(1

Liver transplantation for severe FH performed in early infancy before 2

(3
onset/progression of atherosclerosis is an effective pre-emptive treatment. ¢
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