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A catalog of the pathogenic mutations of LDL receptor gene in Japanese familial hyperchol
esterolemia

Hayato Tadal, Mika Hori2, Akihiro Nomural, Kazuyoshi Hosomichi 3, Atsushi Nohara 4, Masa
-Aki Kawashiri 5, Mariko Harada-Shiba 2
Affiliations expand

e PMID: 32331935
e DOI: 10.1016/j.jacl.2020.03.002

Abstract

Background: Little data exist on the pathogenic mutations of LDL receptor in Japanese fa
milial hypercholesterolemia (FH).

Objective: We aimed to catalog the pathogenic mutations of LDL receptor gene in the 2 ma
jor Japanese FH-care centers (Kanazawa University and National Cerebral and Cardiovasc
ular Center Research Institute), where genetic testing of FH has been performed centrally
on requests from institutes all over Japan during more than past 2 decades.

Methods: 796 FH subjects from 472 families who had nonsynonymous mutations in LDL re
ceptor gene were included in this study. Genetic mutations were analyzed for mutations by
Sanger sequencing as well as by multiplex ligation probe dependent amplification techniqu
e for large rearrangements. Pathogenic mutations were defined either as 1) protein truncat
ed variants, 2) registered as pathogenic in ClinVar, or Human Gene Mutation Database (H
GMD), or meet the criteria of American College of Medical Genetics and Genomics guidelin
e, or 3) CADD score > 10.

Results: We found 138 different mutations. Among them, 132 mutations were considered as
pathogenic, including 19 large rearrangement mutations. However, 6 missense mutations
were classified as variants of unknown significance. A single mutation accounted for as mu
ch as 41% of the FH subjects recruited from Kanazawa University mainly due to founder
gene effect, whereas many singleton mutations were found from National Cerebral and Car

diovascular Center Research Institute located in Osaka.

Conclusions: We provided the largest catalog of pathogenic mutations of LDL receptor gene
in Japanese FH. This could aid to determine the pathogenicity of the LDL receptor genetic
mutations not only in Japanese but also in other ethnicities.
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Prospective Registry Study of Primary Dyslipidemia (PROLIPID): Rationale and Study Design

Hayato Tadal, Tomoyuki Kurashinaz2, Masatsune Ogura3, Misa Takegami4, Yoshihiro

Mivamoto 2, Hidenori Araié, Mariko Harada-Shiba 7, Shun Ishibashi2, Committee on Primary

Dyslipidemia under the Research Program on Rare and Intractable Disease of the Ministry of
Health, Labour and Welfare of Japan
Affiliations expand

Abstract

Primary dyslipidemias are inherited disorders in plasma lipoprotein metabolism that
lead to serious cardiovascular and other complications. The Japanese Ministry of Health,
Labor and Welfare (MHLW) covers medical expenses, under the Research Program on
Rare and Intractable Diseases, for homozygous familial hypercholesterolemia (FH),
familial chylomicronemia, sitosterolemia, cerebrotendinous xanthomatosis,
lecithin:cholesterol acyltransferase deficiency, Tangier disease, and
abetalipoproteinemia. Apolipoprotein A1 deficiency, heterozygous FH, and type Il
hyperlipoproteinemia are covered by the MHLW Pediatric Chronic Disease Program.
Heterozygous FH and type Il hyperlipoproteinemia are also important for their relatively
common prevalence and, accordingly, high impact on Japanese public health by
significant contribution to the overall prevalence of cardiovascular diseases. Therefore, a
systemic survey of these diseases is mandatory to estimate their actual situation, such as
prevalence, clinical manifestations, and prognoses among the Japanese population. The
impact of these rare and intractable diseases on cardiovascular and other complications
will likely be higher among Japanese people than other ethnicities because the general
Japanese population has many cardioprotective aspects. The current study intends to
conduct a multicenter registry of these diseases to assess their demographics and
clinical features comprehensively. Methods and Analysis: The Prospective Registry Study
of Primary Dyslipidemia is a registry-based prospective, observational, multicenter
cohort study in Japan, enrolling patients who fulfill the Japanese clinical criteria of the
primary dyslipidemias listed above, from 26 participating institutes from August 2015 to
March 2023. A total of 1,000 patients will be enrolled in the study and followed for 10
years. Clinical parameters are collected, including physical and laboratory findings,
genetic analysis, drugs, lifestyle management, and clinical events, especially
cardiovascular events. The primary endpoint of this study is the new onset of
cardiovascular disease and acute pancreatitis, and the secondary endpoint is death from
any causes. Ethics and Dissemination: This study complies with the Declaration of
Helsinki, the Ethical Guidelines for Medical and Health Research Involving Human
Subjects, and all other applicable laws and guidelines in Japan. The institutional review
boards have approved this study protocol at all participating institutes. The final results
are to be published at appropriate international conferences and in peer-reviewed
journals.
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(PR ERE)
Sachiko Okazaki: ,Early diagnosis and treatment of familial hypercholesterolemia in young adults
“ The 19th International Symposium on Atherosclerosis (ISA) (20214104 24H-27H Kyoto, Jap
an (virtual))

Minamino T. Universal Screening for Familial Hypercholesterolemia in Children in Kagawa.ISA 2
021 Pediatric Familial Hypercholesterolemia Satellite Symposium. [Screening of Pediatric FH, wh
en and how? |

2021.10.22

Harada-Shiba M, Familial hypercholesterolemia and PCSK9 inhibitor. ISA 2021, Luncheon Semina
r 6, 20214£10H 24 H~27H, Kyoto, Japan.

Harada-Shiba M, Next steps after the global call to action. Roundtable session hosted by the WH
F,FH Europe and EAS at the89th EAS Congress, 202145 30H ~6H2H, WebBi{t#

Yu Kataoka, Sayaka Funabashi, Mika Hori, Masatsune Ogura, Takahito Doi, Ryo Nishikawa, Kos
aku Tsuda, Teruo Noguchi, Mariko Harada-Shiba IAS-defined Severe FH as a Very High-risk Tar
get Requiring More Intensive Lipid-Lowering Management for their Primary Prevention of Athero
sclerotic Cardiovascular Disease The 19th International Symposium on Atherosclerosis (ISA) (20
214£10H 24 H-27H Kyoto, Japan (virtual))

Nagahara K, Tada H, Mizuno K, Hasegawa Y, Dobashi K.  Genetic Analysis in FH children.
The 19th international symposium on atherosclerosis (10/24-27/2021, Kyoto) S35, “Pediatric” fa
milial hypercholesterolemia (FH) in children and young adults

Ogura M and McGowan M. Symposium 1: Awareness of Familial Hypercholesterolemia. The 19th
International Symposium on Atherosclerosis (ISA 2021). Kyoto. Oct 25, 8:40-10:10. EEESEET *
7 AA4s—/ /L CHybrid B (BH1BA{E + WEBRBL(R)

Ogura M. Latest Data on siRNA against PCSK9. International Congress on Lipids and Atheroscle
rosis 2021. Seoul, South Korea Sep 11. Web CTH

Ogura M. Awareness of Familial Hypercholesterolemia in Japan. The 19th International Symposiu
m on Atherosclerosis (ISA 2021). Kyoto. Oct 25, 8:40-10:10. [HFZSEET % v 7 A — L CHybrid BAfé
(BLHUBH % + WEBEL(E)

Ogura M, Harada-Shiba M, Masuda D, Arai H, Bujo H, Ishibashi S, Daida H, Koga N, Oikawa
S, Yamashita S. On behalf of the FAME Study Group. Factors Associated with Carotid Atheroscle
rosis and Achilles Tendon Thickness in Japanese Patients with Familial Hypercholesterolemia: A
Subanalysis of the Familial Hypercholesterolemia Expert Forum (FAME) Study (Poster Session). T
he 19th International Symposium on Atherosclerosis (ISA 2021). Kyoto.

Hirowatari Y, Ogura M, Manita D, Horiuchi M, Harada-Shiba M. Characteristics of HDL Subfract
ion Separated by Anion-Exchange Liquid Chromatography and Comparison between Chromatograp
hic Patterns and Cholesterol Efflux Capacity with Familial Hypercholesterolemia (Poster Session).
The 19th International Symposium on Atherosclerosis (ISA 2021). Kyoto.

Marta Futema, Shizuya Yamashita Screening of pediatricFH, when and how? ISA2021 Pediatri
¢ Familial Hypercholesterolemia Satellite Symposium (October 22, 2021, Kyoto & Web)

Shizuya Yamashita, Daisaku Masuda, Mariko Harada-Shiba, Hidenori Arai, Hideaki Bujo, Shun I
shibashi, Hiroyuki Daida, Nobuhiko Koga, Shinichi Oikawa, FAME Sudy Group Effectiveness and
safety of lipid-lowering drug treatments in Japanese patients with familial hypercholesterolemia
(FH;: FAME Study #5563 [Hl H ABEIIREE LA - AR (20214104 23-24H |, EN R E RS A&
web

Ryo Naito, Hiroyuki Daida, Daisaku Masuda, Mariko Harada-Shiba, Hidenori Arai, Hideaki Bujo,
Shun Ishibashi, Nobuhiko Koga, Shinichi Oikawa, Shizuya Yamashita, FAME Sudy Group. Rela

tion of serum lipoprotein (a) to lipid profiles and atherosclerotic diseases in Japanese patients wit
h heterozygous familial hypercholesterolemia (FH): From the FAME Study 2553 [a] H A@hikE(L5-
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Kota Matsuki, Mariko Harada-Shiba, The CACHE investigators Association of familial hyperchole
sterolemia with levels of serum lathosterol and campesterol: The CACHE study FH analysis The
19th International Symposium on Atherosclerosis (October 24-27, 2021, Kyoto)

Takeshi Okada, Masahiro Koseki, Makoto Nishida, Takashi Omatsu, Katsunao Tanaka,Hiroyasu I

nui, Jiuyang Chang, Kotaro Kanno, Ayami Saga, Tohru Ohama, Mitsuaki Ishihara,Takeshi Kujira

oka, Hiroaki Hattori, Daisaku Masuda, Shizuya Yamashita, Yasushi Sakata Targeted exon seque

ncing of 36 lipid-related genes in patients with clinically diagnosed familial hypercholesterolemia
The 19th International Symposium on Atherosclerosis (October 24-27, 2021, Kyoto)

Ryo Naito, Hiroyuki Daida, Daisaku Masuda, Mariko Harada-Shiba, Hidenori Arai, Hideaki Bujo,
Shun Ishibashi, Nobuhiko Koga, Shinichi Oikawa, Shizuya Yamashita Associations of Lp(a) with
other lipid profiles and cardiovascular disease in Japanese patients

with heterozygous familial hypercholesterolemia: Familial Hypercholesterolemia Expert Forum (FA
ME) Study The 19th International Symposium on Atherosclerosis (October 24-27, 2021, Kyoto)

Takeshi Okada, Masahiro Koseki, Makoto Nishida, Takashi Omatsu, Katsunao Tanaka, Hiroyasu
Inui, Jiuyang Chang, Kotaro Kanno, Ayami Saga, Tohru Ohama, Mitsuaki Ishihara, Takeshi Kuji
raoka, Hiroaki Hattori, Daisaku Masuda, Shizuya Yamashita, Yasushi Sakata Targeted Next-gen
eration Sequencing of 36 Lipid-Related Genes in Patients with Clinically Diagnosed Familial Hype
rcholesterolemia AHA Scientific Sessions 2021 (November 13-15,2021, On-demand)
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L-C e F 82 ZFE O O IE BB AT T2 55691 H AL 2 i ES K1-Sep 17-19, 2021
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72725 R 5 FRER R O FHAR S5 KIC6T 2 LDLT 7 = L A5 « PROLIPIDWFZEIC DWW T 42
FHARY 7= b AP ke B Oct 16-17, 2021
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N U =27 VESi % BN L T-GapmerfZ R DGk & Z ORFM, H AEZEER FZFEREOINESR, RAX —FEK, 2
02146 H27H~29H, Web

Harada-Shiba M, Kokame K, Kakuni M, Wada F. Development of nucleic acid drugs and model a
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J Atheroscler Thromb. 2021 Jun 26. doi: 10.5551/jat.62780. Online ahead of print.
Universal Screening for Familial Hypercholesterolemia in Children in Kagawa, Japan

Keiji Matsunagal, Asako Mizobuchil, Hai Ying Ful, Shohei Ishikawa?2, Hayato Tadas2, Masa-Aki
Kawashiri 8, Ichiro Yokota 4, Tsuyoshi Sasaki?, Shigeru Ito$é, Jun KunikataZ, Takashi Iwase 8, Tomohiro
Hirao ¢, Katsunori Yokoyama 19, Yoichi Hoshikawa 10, Takuji Fujisawa 11, Kazushige Dobashi 12, Takashi
Kusaka 8, Tetsuo Minamino !

Affiliations expand PMID: 34176852

Abstract

Aim: Familial hypercholesterolemia (FH) is an underdiagnosed autosomal dominant genetic disorder characterized
by high levels of plasma low-density lipoprotein cholesterol (LDL-C) from birth. This study aimed to assess the
genetic identification of FH in children with high LDL-C levels who are identified in a universal pediatric FH
screening in Kagawa, Japan.

Method: In 2018 and 2019, 15,665 children aged 9 or 10 years underwent the universal lipid screening as part of
the annual health checkups for the prevention of lifestyle-related diseases in the Kagawa prefecture. After
excluding secondary hyper-LDL cholesterolemia at the local medical institutions, 67 children with LDL-C levels of >
140 mg/dL underwent genetic testing to detect FH causative mutations at four designated hospitals.

Results: The LDL-C levels of 140 and 180 mg/dL in 15,665 children corresponded to the 96.3 and 99.7 percentile
values, respectively. Among 67 children who underwent genetic testing, 41 had FH causative mutations (36 in the
LDL-receptor, 4 in proprotein convertase subtilisin/kexin type 9, and 1 in apolipoprotein B). The area under the
curve of receiver operating characteristic curve predicting the presence of FH causative mutation by LDL-C level
was 0.705, and FH causative mutations were found in all children with LDL-C levels of > 250 mg/dL.

Conclusion: FH causative mutations were confirmed in almost 60% of the referred children, who were identified
through the combination of the lipid universal screening as a part of the health checkup system and the exclusion
of secondary hyper-LDL cholesterolemia at the local medical institutions.

Keywords: Children; Familial hypercholesterolemia; Genetic testing; Low-density lipoprotein cholesterol.
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J Clin Lipidol. Mar-Apr 2021;15(2):358-365.

doi: 10.1016/j.jacl.2020.12.012. Epub 2021 Jan 4.

Prognostic impact of cascade screening for familial hypercholesterolemia on cardiovascular events
Hayato Tadal, Hirofumi Okada 2, Akihiro Nomura 2, Atsushi Nohara 3, Masakazu Yamagishi 4, Masay
uki Takamura 2, Masa-Aki Kawashiri 2

Affiliations expand

PMID: 33461934 DOI: 10.1016/j.jacl.2020.12.012

Abstract

Background: Familial hypercholesterolemia (FH) is an autosomal dominant disorder mainly caused
by mutations in the low-density lipoprotein (LDL) receptor or associated genes, resulting in elevate
d serum cholesterol levels and an increased risk of premature atherosclerotic cardiovascular diseas
e (ASCVD).

Objective: We aimed to evaluate the prognostic impact of cascade screening for FH.

Methods: We retrospectively investigated the health records of 1050 patients with clinically diagnos
ed FH, including probands and their relatives who were cascade-screened, who were referred to ou
r institute. We used Cox models that were adjusted for established ASCVD risk factors to assess t
he association between cascade screening and major adverse cardiac events (MACE). The median p
eriod of follow-up evaluating MACE was 12.3 years (interquartile ranges [IQR] = 9.1-17.5 years), a
nd MACE included death associated with ASCVD, or acute coronary syndrome.

Results: During the observation period, 113 participants experienced MACE. The mean age of patie
nts identified through cascade screening was 18-years younger than that of the probands (38.7 yr
vs. 57.0 yr, P < 0.0001), with a lower proportion of ASCVD risk factors. Interestingly, patients ide
ntified through cascade screening under milder lipid-lowering therapies were at reduced risk for M
ACE (hazard ratio [HR] = 0.67; 95%CI = 0.44 to 0.90; P = 0.0044) when compared with the proba
nds, even after adjusting for those known risk factors, including age, and prior ASCVD.
Conclusions: The identification of patients with FH via cascade screening appeared to result in bett
er prognosis.
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