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# # 6370089230 : MAJOR MEDICINE
KEYWORD: FAMILIAL HYPERCHOLESTEROLEMIA, PREMATURE CORONARY ARTERY
DISEASE, CORONARY ANGIOGRAPHY, ACUTE CORONARY SYNDROME
Pimlada  Vijitanaga ; Clinical ~ Characteristics ~ of ~ Familial
Hypercholesterolemia Among Premature Acute Coronary Syndrome
Patients Undergoing Coronary Angiography. Advisor: Prof. WEERAPAN
KHOVIDHUNKIT Co-advisor: Asst. Prof. Pairoj Chattranukulchai,Assoc. Prof.

Suphot Srimahachota

Background: Familial hypercholesterolemia (FH) increased risk of
premature atherosclerosis. Currently, data on the prevalence of FH among patients

with premature acute coronary syndrome (ACS) patients in Thailand are limited.

Objective: This study aimed to evaluate the prevalence of FH among
patients with premature ACS patients undergoing coronary angiography between

January 2017 and January 2021 at King Chulalongkorn Memorial Hospital (KCMH).

Method: A total of 143 patients with premature ACS were assessed for FH
using the Dutch Lipid Clinical Network (DLCN) criteria. Patients who had DLCN score
> 6 (probable FH for score 6-8 or definite FH for score > 8) were considered having
FH. Other CV risk factors known to cause CAD such as smoking, diabetes mellitus,

and hypertension were also recorded.

Results: Of total 143 patients with premature ACS, 9 (6.3%) were
diagnosed as definite FH and 11 (7.7%) as probable FH, resulting in the prevalence
of FH (probable or definite) of 14%.

Conclusion: The prevalence of FH is high among patients with premature

ACS. These findings show the importance of detecting FH among patients with
Field of Study:  Medicine Student's Signature ......cccccoevvvnninnn.
Academic Year: 2021 Advisor's Signature .......ccccoeeveeveeeeen.
Co-advisor's Signature .......cccceceveeee.

Co-advisor's Signature .......cccceceveeee.
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1.1 anudrAgyuaznunveslyninisidy

lsnrolaamesoagaIeiugnssy  ( Familial Hypercholesterolemia)  \ihlsndi
fngnaaniiugnIILiuuBwduuleslalay (autosomal dominant) d@iulngiiingin
nMsiasulaamafugnIsuves LOLR gene Fa$1a LDL receptor ¥l3# LDL receptor
maldanamseldvinu vilvseduneadueanalaawmeseaganluiden yilviinis
ArauvInBLAALARTOANINdIUAN YBITNNeLas TurTaandonvi ARl sAvaan
Honvialagasu(l)

lsAnolaaIneseagImIIfugnIsuitinainnisnatsiusvesduifivadadalien
(Heterozygous familial hypercholesterolemia) A8 LDLR gene yis1uun@tiies 1 &a
o dilimshauanaunderfisansmidwesaurily wulduszanm 1 lu 500 lu
Usznsilu() JAULDAALOAABIAALADTEAZIUTYINM 200-400 mg/dL  N1TATIT
$7MBLNU premature corneal arcus TYBUUULATIBUA1IYBINTZANAN WAz tendon
xanthoma Mudesvny v wagndsile ern1svemasaideniilaiimulidesgy
20 Wl ustgnnuluzng 30-60 T (3)

TupuidulsanaiadineseagmanugnssuiiinainnisnaleiuguesBudesdada
(Homozygous Familial Hypercholesterolemla) wuusennew 1 Tu 1,000, 000(2) i
ANNRAUNGYDY LDLR gene w1 2 sada vihlvszay LLaaﬂLLaaﬂaLaal,maiaaaauﬁﬂmtm
600-1,200 mg/dL N15AFIVINNIY WU premature corneal arcus WLay tendon
xanthoma BuSeeineg Wit wagudedle Fewu planar xanthoma, tuberous
xanthoma wag xanthoma 71 aortic AU mitral valves 19 81n15vaanLaenLaL LN
a dn( [ | L a aa 1 a
NndusIngly 10 vivtusn wasdnidedinneweny 30 U

inauainsIdadelsnneiaaneseagaaiugnIsuiivatenunnsItade Inueinis
3ﬁ%58ﬁﬁ8u1%ﬁu1uﬂ%ﬁ;ﬂu lawn Dutch Lipid Clinic Network(d) —Simon Broome
criteria(5) wag MEDPED (Make Early diagnosis to prevent early death)(6) Wt tneust
¥94 Dutch Lipid Clinic Network l¢i¥uanufsuuagldfuunsvatsunniian

HUrelsnnalaawmeseagnaiugnssuiaudesiaziinlsaiilauas nasniengs
ninquitlilidulspretaainaseagmieiugnssude 3-13 Wwi7-9) Tnenuinfidndou
vaslsaviaeaidoniala  (Cardiovascular  disease)  @indinlsAviaenidondued
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(Cerebrovascular disease) waznasaaanuasaIulae (Peripheral arterial disease)
04 3.6 111(8)

Tsenaondenilafiindousedunis (Premature coronary artery disease) LHu
s adeTindusuiiniwosinelsnnoiaanoseagameiugnssuiiongtiesnit 60
U lngAnlufosas 57(10) lsaviaenidonrlaiiAnneuiodums Jaduavndfues
N5iEeTInveeUIelInRBLAANBTOAFINNITUENTTY

p1gflitadulsanaendenilaniianeuisdumstulanssiuluwsiazn1sAnw
= = S v = o a a = b ' =
Felunsfnuilldinausilsavaendeniilaniialunanieiiongtesndl 55 U uavine
nYINe1gteend1 60 U 91989913 191 Dutch Lipid Clinic Network(4)

Jagthuilfinelsnroinameseagameiugnssudnuniaidslallasunsidesde(t1)
FeinlesumaitedoudusniFuaslsisumsinuigniesiozanunsatisdestuninia
Tsatlauaznaondendouedumsld uenaini silinefinsfnwilsansinamesoags
maiusnsslugiheiiflsavaenidoniladeutosumslunlng - msfnwidafesnis
Anuingaeiflsanasnidesinladsunduneuidumsidifunsinsdnanasn
Foarlaldnuasunngvieilulnd  (phenotype)  Auldfuinasinisitedelse
AolaaesEAgIMaTugNITNSeraziile  iilefudeyalunsnausutestu  Annges
uazdnwfithenduilifiotestuninfnlsavilawssvaeaidosluaung

1.2 A19IUVBINITIVY
A0IUYBIN15338 (RESEARCH QUESTION)

A1anuuan (PRIMARY RESEARCH QUESTION)

° rﬁﬂaﬂimuaamLﬁamﬁﬂﬁ]Lﬁauwé’uﬁau*?aé’umaﬁm’fﬁwmﬁwmiam?maam
Femlailsmenuiagmasnsal Winasinsidedelsnneiaainesongs
INUgNIIUTUasinls

A101U589 (SECONDARY RESEARCH QUESTION)

o nuwnsiuguvesngulsavaenieniiladeundunoutosumsluging
lsAriaaInaTaadInugnITUiuNgulsavasnFaniiladeunduneu
Fosumsluteilildidulsaneiaaineseagimeiugnssudanuunnsis
fuogels
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1.3 IngUszaeAIUIY
\eAnwAugnTaslsAnaIaanesaagmnatugnssulugUlelsaviaendeniila
Ryununeuidunls

1.4 duNAFIU
Null hypothesis: muYnvaLlsARBlaanaTaagaiuInT U lugUILlsA
waeadenladeunduneuidums ldunnirdesay 10
Alternative hypothesis: A11uYNYelsARBLaAINDTEAgIMNaTUgNTTL Y
Adrelsavaenidenilaldeunduneuiudunis 1nnitsesay 10

1.5 YannaaUaany

AUrelsavasadeniiladeunduneuieduaisiiiisunisinnisdndavasniien
wlalulsanerviaguiaansal aninianalng Wudunuvesdilslsanasndeniala
= PR v o S v oo o N A A o a g ' v
\deunduneuTedumsiidiiumsvinisandnaeadenimlaiduglngvniilnevissme
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1.6 NFAUBUIAIUANIY

age Family history smoking Hypertension sex dyslipidemia

Risk factors Physician’s ability

\ 4 A

Premature acute coronary artery disease —| Coronary angiogram finding

Recall bias

A 4

Family history

A\ 4

A 4

Dutch Lipid Clinic Network |« Lab fime

Physical examination I FVY

y

LDL

| Secondary cause

Physician’s ability

Statin

A 4

Familial hypercholesterolemia

—1 Genetic

SUAMA 1 URUNILARINTOULWIANUAR
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1 lsArelaainasoaganiaiugnssudeslisunisiiady {Wu Probable %3e Definite
familial hypercholesterolemia #9TALLUULINAINIDWNAY 6 AZLUL AILNUTANTT

Atad8v949 The Dutch Lipid Clinic Network(4)

M19199 1 nanntadelsnnoiaanoeaganIeiugnIsy

Criteria

Score

Family history

First-degree relative with premature coronary and/or vascular disease (men < 55 years, women

< 60 years), OR 1 First-degree relative with known LDL-cholesterol > 95th percentile for age and

sex

First-degree relative with tendon xanthomata and/or arcus cornealis, OR 2 Children aged < 18

years with known LDL-cholesterol > 95th percentile for age and sex

Clinical history

Patient with premature coronary artery disease (age as above)

Patient with premature cerebral or peripheral vascular disease (age as above)

Physical examination

Tendon Xanthomas

Arcus Cornealis at age < 45 years

~

LDL cholesterol (mmol/L) (mg/dL)

LDL-C > 8.5 (330)

LDL-C 6.5 - 8.4 (250 - 329)

LDL-C 5.0 - 6.4 (190 - 249)

LDL-C 4.0 - 4.9 (155 - 189)

= W |1 |00

DNA analysis

Functional mutation in the LDLR, APOB or PCSK9 gene

Stratification

Definite Familial Hypercholesterolemia
Probable Familial Hypercholesterolemia
Possible Familial Hypercholesterolemia

Unlikely Familial Hypercholesterolemia

Total Score

> 8

6-8

3-5

<3
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v @

2. lsaviaanidaniiila Aaalasunisidadunsdl

Acute coronary syndrome lan ST elevation myocardial infarction
(STEMI), non ST elevation (NSTE-ACS)
s insdednaondonilalainuindinisiurssdudenlalsuns g9
fon 1 dusieluil
- Left main artery unnnIuIewiniusesag 50
- Left anterior descending artery, left circumflex artery %3® right

coronary artery 1nNIIBLINAUSegay 70
1A8VUINVDUEURDAADITVUIALINAINVTOWINAU 2 Dadiuns

3. Premature acute coronary artery disease THnasilsavaendeniila
Reundunialunamenelelaenil 55 U uasiwangaiangtoand 60 U 91984
A7 La9IUes Dutch Lipid Clinic Network
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UNT 2 NUNIUITTUNTSUNNEIVD

amnuynvedlsnnalaaroseagasiugnssulugiefillsanasnidenilaneuds
Fumsnudesay 1.5-15.4 unnssiuluusagnisine dauandy ssad 1
9Mn91W3T8ves Timothy R. Bates wazpmz(12) levinisfinwimsiiudeyanuy
dounds Anwlsanslaaweseagemaiugnssy neldinaives Dutch Lipid Clinic
Network Tugfthemeiifiengtiosnit 55 U wagithevdsifiongiesndn 60 U 1o
199 AU Fasheenmsidunthen viewwhdesdvasaidenriila uazidadeindulen
vaeARenIlanouiedums  WUiANNYNVBILIAABLAALABTORAIVINANUGN T TN
Joway 2.1
NWITeves Yudi M wazany(13) ldvihnisAinwinsiiudeyauuudeunds Anw
lsAriaaInaTeaaInIeiugnssy neldinasizas Dutch Lipid Clinic Network  TugUag
yeiifongtesnin 55 U wasfthendsidengdioonin 60 U S1uu 201 ey fisndne
mmu%wﬁwaaﬁﬁaagmﬁu WazINAABI1  acute coronary syndrome, angina,
unstable angina, non ST elevation myocardial infarction, ST elevation myocardial

infarction WuIANYNVBILIAABIAALADTOAGINITUGN TN UTRAY 1.5

NIV Jing Pang  uazmAmz(14) livinmsfnwinisiiudeyawuuly
P Anwilsapelaamesengamnanugnssy tngldinaeives Dutch Lipid Clinic
Network Tugthefiongtiesnin 60 T Sauau 175 au fiande current or prior history
of CAD (acute coronary syndrome, coronary revascularization, or angina) Wua"
ANUYNYBILIAABLAALABTOREIMTUGNIIUWINTUTR R 14.3 uanINHmuUTIAM
Hoaduaiinasielsanasnidentilaneuissumslungulsaneiaainoseagms
wugnssuunnnitungulidulsereiaamesoaguniaiugnasy louA Wy aaueu
ladings wazlsndu udliiddedfynieada

9191W398vee David Nanch uwazansz (15) livinnsfinsnisiiiudeya a0
framework of the SPUM-ACS (Special Program University Medicine-Acute Coronary
Syndromes) 1u cohort study Anwilsanaiaameseagmiaiugnssy tneldinasives
Dutch Lipid Clinic Network lugtheueniergtesnit 55 U wazgrendganionsies
! IS o a ¥ !
171 60 U 91UIU 1451 AW UMY acute coronary syndrome Wmm’mu‘qmaﬂiﬂ
ABLAALMBTOAAINITUENTTUWINTUSoEAY 4.8

NWITeVee Guy De Backer waganuz(16) laviinisfnwinisiiudeyaain
Useimenidglsy 24 Useina Anwilsapelaanesoaganaiugnssy  agldinaeives
Dutch Lipid Clinic Network lugfthefifleny snndn 18 U uazengliesnin 80 U
$aunu 7044 Ay AiflusyYRnsueulsmenunasie acute myocardial infarction, acute
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myocardial ischaemia or procedure [CABG, PCl] wudmmaﬁqﬂﬂuaﬂiﬂﬂamamaiaa
gueiugnIsuwiniuiesar 8.3  dwlunqueesiienytosnit 60 U wuiimnuynves
lsArBiAaLaTBRdININTUINTIUWNAUToEa 15.4

91n91W3T8Ve9 Avinainder Singh wazanw(17) levinisAinwinmsiiudeyanuy
goundann YOUNG-MI registry Tulszimaanigosnt Anwilinnsiaaineseagans
fiugnssy Tagldinasives Dutch Lipid Clinic Network lugfihefifiengtiesndn 50
$1uau 1996 Au ATUsEIRNTUBUlTME LAY myocardial infarction WU3IALYN
Yo4lIAABIAALADTORAININTUENITUWINAUToEAY 9

9Mn91W3T8Vee  Harada-Shiba wavAnuz(18)  levinisAinwimsiiudeyasnn
Explore-) registry Tulszmadiu Anwilsnrsiaaineseagemisiugnssy lagldinasi
Y84 2012 Japan Atherosclerosis society guidelines lnglunguges ﬁﬂ’;mﬁaﬁﬁmq
tlosnin 55 U {lhevidsiiiiongiesndn 65 Y 4wy 426 A MUY IRNTUOY
lsang1unasie  myocardial infarction  WuUIIANNYNYRLIANBLAALADTRAFIN
WugnIsu wiriuseway 4.7

NWITeVes JPS. Sawhney uwazanz(19) livinnnsfnwinisiudeyalu
UseimrBupe Tuln.m.2016 84 2018 Anwilsarsiadinasongamnaiugnysy lagldinaue
v94 Dutch Lipid Clinic Network Taglunguees ftieneilongiosnin 55 U gae
vijefiflongtioondn 60 U dwau 635 au AUsyIRnsusulsmenuiafie acute
coronary syndrome LWa¢ chronic stable angina Wudﬂﬂaﬁm%gﬂﬁuaaiiﬂﬂaLaamaiaaqﬂ
Mg IUWiUTeEag 14.96

NNUITBVRY Hui-Wei Shi warmanz(20) levinisAnwinisiiudeyasin China
Acute Myocardial Infarction (CAMI) Registry luusgimedu Anwilsanalaainasoageng
fiugnssy Tagldinamives Dutch Lipid Clinic Network Taglungueos funewedislen
fovnin 55 U fuhemdeiifenglosnin 60 U dwau 471 eu Adusziinisueu
l5ang1unasig myocardial infarction #WUI1ANNYNVDILIAABLAALADTOAFIVNINUTNTTY
wihiiufoeas 3.18
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M13199 2 uaaeN1sAnYIAUYNUaslsARBIATIRDTaAgwNIRUgN TS TUU e NslsAvaan

LD LANBUILDUADS

Author year country N Population Age FH criteria Prevalence
(year) of FH
Timothy R. 2008 Australia 199 Acute Coronary artery <55 M, Dutch lipid  clinic 2.1%
Bates(12) disease <60 F criteria
Yudi M (13) 2012 Australia 201 Acute Coronary artery <60 Dutch  lipid  clinic 1.5%
disease criteria
Jing Pang 2015 Australia 175 Acute Coronary artery <60 Dutch  lipid  clinic 14.3%
(14) disease, CCU criteria
David
Acute Coronary artery <55 M, Dutch  lipid  clinic
Nanchen 2015 Switzerland | 1451 4.8%
disease <60 F criteria
(15)
2015 24
Guy De Acute Coronary artery Dutch  lipid  clinic
European 2212 <60 15.4%
Backer(16) disease criteria
countries
Avinainder 2019 USA 1996 Acute Coronary artery <50 Dutch  lipid  clinic 9%
Singh(17) disease criteria
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M13197 2 waRIN1sAnEIAUYNYaslIARBLAdINaTaRgININiugnTIUTu U eNilsAvaen

LRBAND LANBUIBBUAIS (FB)

Author year country N Population Age FH criteria Prevalence of
(year) FH
Mariko 2018 Japan 426 Acute <55 M, Japan 4.7%
Harada Coronary <65F Atherosclerosis
. T .
Shiba(18) aner Society  (JAS)
disease L
guidelines
JPS. 2019 India 635 Acute <55 M, Dutch Llipid clinic 14.96%
Sawhney(19) Coronary <60 F criteria
artery
disease
Hui-Wei 2020 China 471 Acute <55 M, Dutch Llipid clinic 3.18%
Shi(20) Coronary <60 W criteria
artery

disease




UNN 3 I5AEUNISIVY

3.1 sULUUN1SIY
nsanwidunsfnuuiia Cross-sectional analytical study

3.2 521 8U35n15798
U313 (POPULATION) uazfiaaeine (SAMPLE)

Usznaidmung (Target population) firelsaviaenideniilaideunduneuisdu
asidsunsiinisindvaenidenilalulszmelne

Usen3iieg19 (Sample population) HUelsanaenideniiludeunauneuivsy
msfiihfunsihnsindvasnidenileiilsmeruiagwiamsal anniwalng

o/ ¥ = . . 0
ngnaattunisAnidiunAnen (Inclusion criteria)

1. girelsavasnideniiladeunauiidnsunisyimsanavasaiontiilad
lsanguagaansal annvnlnglaggieveiiongtesndt 55 ¥ {Uae
wijaiiongesnii 60 U

nginaatlunsAnLaanaanaNNIsANEI (Exclusion criteria)

1. @gteyni 18 U

2. VL?J&JUIUL@EJM&I@EJ&JEHLM@ ( Secondary cause of hyperchotesterolemla)
Toun maulmaaﬂaaﬁmm (Hypothyroidism) Amzthads (Cholestasis)
nauorslUsAuiluilaaie  (Nephrotic syndrome) ngueinsiidseslau
AoSAveaas (Cushing’s syndrome) uarnsldeunssila wu weiudennes
(B-Blockers) edullaamengulsezlen (thiazide diuretics) awnge awde
5080 (steroids) lalaagUe3u (cyclosporine) mlasatia (tacrolimus) wagen
Fudnoulwlushiea (protease inhibitors)

3, Maamﬁamﬁﬂaammmmq?ju laun coronary dissection coronary emboli

coronary spasm
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3.3 YUINAIE19
Estimate single proportion — 95% Cl of TT = p = d

Nn= Zw, pq/d = 1.96°(0.1)0.9)/0.05 = 139

where x = Probability of type | error = 0.05 (2-sided)
Z 0005 =1.96
P = estimated proportion ﬂmuﬁﬂ%aﬂiﬂ =0.1
g =1p
d = margin of error in estimating TC
n = 139 will provide 95% ClI for the prevalence rate of familial

hypercholesterolemia of 0.1 + 0.05

AU lUTEINT IUNISANYINIILA 139 AU

3.49UNBUNTTN1IY
wuadu 2 nedl
Prospective study:

1. fwasdelsavasnidentiladeunduisulnululsmerniaiiiontriunsi
nsdndviaenidontilafilsmeuiagnansal annivelne

2. gyihmsfnyinsanindinannisiddelsaasaiieniilalesundunouivduy
GRRIER]Y

3. finsfnwlviseaziBenuariBnsinuiuaddiidnumsinumadeluluduges
1139UN5ANY (informed consent)

4. FnuUsedd numunvsadou a99sme sdeafionasyiuluiuludentg
fuhedesine s Aeulnzidenstnatos 12 4alu

5. Guiindeuavesiteudazseadlunuutuiindeya (case record form)

6. Nsangilgusazauindinunniladelsanaeamesoagaeaiugnssuvield
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Basgvideyalaeldlusunsy SPSS wazuUana
Retrospective study :

- numuvssiRnvssdeudtheiiasdelsamasaidentinladeundusul i¥nwly
Tsmgwaiesndriumsvinsdndnasadeniilafilsmeuiagnansel
annalng deundedaiey 6 Liau

. ihmsAinwRasanidunasinitladelsavaeadeniilaideunduneuisdu
VTl

. ngedinaeiladelsanaendeniila@eunduneuisdums §I3uaegyihe
dhiulasenids  Wnesasdealassmaidouaddifidrsmnsinuasieluly
gugouinTIuMsAnw (informed consent) SadudnUsedi #519519M8 uae
Aumnaszivluiuludesvesiirefigeiigavesdie

- Tunsdlfiftreliannsadumanilsmenuagansals  §ideasdaaed
Julasimside  Wineasdealasinsidy  Wigidiswnis@nugugeudisu
n135ANw (informed consent) nUsy iR wagnsIas19NBEIUNINTUSERUNIlNG
(teleconference)

5. YuiindeyavesiUleudazseadiuwuutuiintaya (case record form)

. fnsandUisusiazauindinannisitiadelinneiaanasoagenieiugnssuvsely
7. Awnseideyalagldlusunsd SPSS wazuUana
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Patient presented with acute coronary syndrome

|

Coronary angiography

.

Inclusion criteria

2. Coronary angiogram finding : at least

- Left main artery stenosis = 50 %

stenosis = 70 %

1. Male age <55 years , female age < 60 years

1 as followed

- Left anterior descending artery, left circumflex artery or right coronary artery

Exclusion criteria

Age < 18 years

Secondary cause of hypercholesterolemia

Secondary cause of acute coronary syndrome

I

2. Physical examination: Tendon Xanthomas,

3. Collect serum lipid

1.Collect information: age, sex, blood pressure, BMI, smoking, lipid lowering drugs,

comorbidities, hypertension, diabetes mellitus ,family history of premature CAD

Arcus cornealis

A

4

Dutch Lipid Clinic Network Criteria

:

:

Familial hypercholesterolemia

Non Familial hypercholesterolemia

Analyze data

SUAMA 2 UHUTLARITUABUNNTITY
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3.5 N1339UTWYaYA

1. JagaiiuguNan1InsIIsTnegnTIuTluwuutuiindeya
2. JuinNan139 599U URNT56199 LU S8AUABLAALABTOR, LOARLOARBLAALNDIDA
lussuuaeuimesvadlsanerviaadluwuutuiintoya

3.6 NM5IATIENTaYa

1. dmsudeyaiilu continuous variables wansoyaidu means way SD
drudoyaiiu categorical variables  uansoyadudndiuosidud

2. .SBuiigudnyenanatinvedidniunsAnwivia 2 ngu 1ag independent t
test way Chi-square test

°o v aa

3. 19 P-value Mitipeinin 0.05 wanddedAnIeana

7

3.7 993100 UN15998

- miiddelsnnewmameseaganeiugnssuldinaeinitademenddnilundn  lalevin
MINTIIRUINITY

- Junsfine s naftisanlsmenuiameinistasdeundu Feenavhlisedu wead
uea AelaalaseadINIUNAle

3.8 Msiaedoyauanefinuvasduile

ToyanuandiinureiUisargniiuliiduanudy aglifinsiideyafiuansiinuves
AUaeluilnmelaewnuin dmsunisindeyalvinsient aldsiaunudag disusiassne Tu
nMsAfuiRanuNITeTaEueHanuIvIMIIzauslunmsmveran sy avliiinng
o w = o v a =3 = o & v v &
deyanuansinuresisluilamelagiinyin mnUANNILTURDILAAIYDY AT
fnuvedUe agdedlisunmsBusennndiisduaiednvaldnusintu
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U7 4 HaN15IATIZTRYA

4.1 Yszunsnunundnen

AUrelsavaenienilaideunduneuisduns  Mdrunsiinisandvaen
Wenrlalulsaneruiagiainsal aninvialng Alwd UNTIAY 2560 G WNTIAN 2565

e 143 518 fakanslugunnd 3

Retrospective:
All emergency CAD case Jan 2017- April 2021
N=1,385

Prospective:
All emergency CAD case May 2021- Jan 2022
N=127

942 were excluded

- 649 were male > 55 year, <

- 293 were female >60 year.

4

87 were excluded

- 56 were male age > 55 year

A

- 31 were female >60 year.

A 4

443 were men < 55 year, Female <60

40 were men < 55 year, female <60

68 were excluded due to non
significant CAD

A

375 were included

269 were excluded
Unable to contact and no
follow up at KCMH

L
106 were included

3 were excluded due to non
significant CAD

A

37 were included

143 patients were enrolled

SUNMA 3 uruniinsAnangidnsiuide
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[

dUANUFIUVBIEUY
Y a9 Y

e

4.2

fiinsniAdeiilsavasnidentiladounduiouiodums  lungy  FH  (sa
ADLAALABTOAZININTUENTIY) d5eAu LDL-c Uay total cholesterol @indtlungy non FH
lildlsnnelaainoseagaeiugnssy Tuvaeiina o1y v fuilinanie sedu HDL-c
Triglyceride lslunnsinsifusgnadideddyluiia 2 ngu fuandlumsnsd 4

ANugnvadlsAnaLaanasoadmaiugnssuluUlslsavaendeniiladeundunon
Jodums 1ngld DLON criteria score uandlumsnail 3 Tneilfidrsidedum 9 au (Goy
av 6.3) Aadedndu definite FH wasdidnsuddedau 11 au Gosaz 7.7) Aadeindu
probable FH mJLﬂuiiﬂﬂaLaamaiaaquﬁuqﬂiiu%’aaaz 14

lofimsanemungunsine agnuin nguNsANEILUY Prospective Wagn1sAne
WU retrospective  Hdndruvestithedildiumsiddtlsnneiaaineseagsmieiugnssy
Tndiesiy dauanslunssd 3

vV 1

fiinsniAdudumaneiesas 65 o1ginde 49 + 6 U vauziidedulsanasnidon
sladeundy fidruideisedu LOL-C 10 150 + 49 me/dL nfiinsnAdeomnd
UseSRguynadesazs0 lsmumnnuiesazal uay lsannudulalingeiesasss Tusein
grRaepsudulsavasndeniiladounduneuisdumsiosar 17 luduwesnisnga
329N18R52INU Tendinous xanthoma 5 A (§98/23.5) way arcus cornealis 15 A (S0
8%10.5)

SnvuriuguresidrsniAdelungy FH (DLCN criteria score >=6) uagnay non
FH (DLCN criteria score <6) wanenumsnei 3 aultlungu FH $eoaz 85 Lildsudsenu
granlasiunauntinfivsdulsanasndeniladoundy nay FH group #Usesiu Total
cholesterol gan11ng4 non FH (268 + 58 mg/dL vs 207 + 49 mg/dL, p=<0.001) uay
586U LDL-C g9n91nga non FH (196 + 55 vs 143 + 43, p=<0.001) fauandlugunmil 4
drupudussEvinanziul DLCN uazsesy LDL-cholesterol uamslugunni 5

+

wenniidelaiudeya LOL cholesterol wawUaslunguretrospective Tikdnla
Aungunaatunisdadinisfine uilianunsafinsednsinaidela anue 266 Au wud
LDL cholesterol tade 143.1 T 45 mg/dL FullewUSeuisuiugUiengy retrospective 1

Ansald Taed LDL cholesterol Ay 149.4 £ 47 me/dL wuldunnaneiueglidudAny
paandlulunisnan 5
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M3NT 3 uansAugnvelsnnalaanesaagmaiugnssuludUlelsaviaenifeniiala

Aeunduneuiedunls lagld DLCN criteria score lngennal Prospective study uag

Retrospective study)

Dutch Lipid Clinic Network criteria

Prospective
( N=37)

Retrospective
(N=106)

Total N
(%)

<3 Unlikely Familial hypercholesterolemia

12 (32.4%)

50 (47.2%)

62 (43.4%)

3-5 Possible Familial hypercholesterolemia

19 (51.4%)

42 (39.6%)

61 (42.7%)

6-8 Probable Familial hypercholesterolemia | 3 (8.1%) 8 (7.5%) 11.(7.7%)
>8 Definite Familial hypercholesterolemia 3(8.1%) 6 (5.7%) 9 (6.3%)
P31 4 uansdnwariuguvasiidriumsdniandy FH uag non FH
Total FH group Non FH p-value
(n=143) (n=20) group
(n=123)

Male 98 (68.5%) 13 (65%) 85 (69.1%) 0.879
Age (years) (n=143) 48.52 + 6.45 | 48.75+6.6 48.49 + 6.44 | 0.867

- Male (n=98) 47.94 +5.33 47.62 + 4.7 47.99 + 544 | 0.466

- Female (n=45) 49.80 + 8.31 | 50.86 = 9.371 49.61 + 8.22 | 0.569
BMI (kg/mz) 256 + 4.7 2496 + 4.21 25.69 + 478 | 0.525
Underlying disease
DM 58 (40.6%) 9 (45%) 49 (39.8%) 0.663
HT 54 (37.8%) 7 (35%) 47 (38.2%) 0.784
DLP 56 (39.2%) (55%) 45 (36.5%) 0.118
CKD 4 (2.8%) 0 (0%) 3 (2.43%) 0.519
Cerebrovascular disease | 3 (2.1%) 0 (0%) 3 (2.4%) 0.480
Peripheral vascular | 1 (0.7%) 0 (0%) 1 (0.8%) 0.686
disease
Lipid lowering drug prior | 29 (20.3%) 3 (15%) 26 (21.1%) 0.527
to ACS
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Total FH group NonFH p-value
(n=143) (n=20) group
(n=123)
Personal history
Smoking 72 (50.3%) 8 (40%) 64 (52%) 0.318
Alcohol 64 (44.8%) 6 (30%) 58 (47.2%) 0.152
Exercise (150 min/week) | 27 (18.9%) 3 (15%) 24 (19.5%) 0.633
Acute coronary syndrome
Myocardial infarction, n 0.310
(%)
STEMI 93 (65%) 11 (55%) 82 (66.7%)
NSTEMI 50 (35%) 9 (45%) 41 (33.3%)
Left main artery stenosis | 12 (8.4%) 1 (5%) 11 (8.9%) 0.555
2 50%
Coronary angiographic 0.184
findings, n (%)
Single vessel disease 81 (56.6%) 9 (45%) 72 (58.5%)
Double vessel disease 36 (25.2%) 8 (45%) 28 (22.8%)
Triple vessel disease 22 (15.4%) 2 (10%) 20 (16.2%)
Laboratory
Total cholesterol | 215.14 + | 267.7 + 57.85 206.59 + | <0.001*
(mg/dL) 54.33 48.87
LDL- cholesterol (mg/dL) | 150.12 + [ 196.4 + 54.68 142.59 + [ <0.001*
48.51 43.19
HDL- cholesterol (meg/dL) | 42.43 + 10.96 | 47.55 + 14.49 41.59 + 10.16 | 0.091
Triglyceride (mg/dL) 149.73 + | 146.30 + 53.5 150.29 + | 0.855
90.38 95.38
FPG (mg/dL) 15352 + 81.3 | 163.35 + 94.75 151.90 + | 0.561
79.19
HbA1C (%) (n=135) 7.08 +2.79 7.80 + 3.41 6.96 + 2.67 0.227
Cr (mg/dL) 1.28 + 1.87 1.38 + 2.04 1.26 + 1.85 0.792
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Total FH group NonFH p-value
(n=143) (n=20) group
(n=123)

Dutch Lipid Clinic Network diagnostic criteria
Dutch criteria 3.63 + 2.38 8.6 + 2.28 2.82 +1.04 <0.001%
First-degree relative with | 24 (16.8%) 4 (20%) 20 (16.3%) 0.289
premature coronary
and/or vascular disease
First-degree relative with | 1 (0.7%) 1 (5%) 0 (0%) 0.13
tendon xanthomata
and/or arcus cornealis
Premature coronary | 143 (100%) 20 (100%) 123 (100%) N/A
artery disease
Premature cerebral or | 5 (3.5%) 1 (5%) 4 (3.3%) 0.693
peripheral vascular
disease
Tendon Xanthomas 5 (3.5%) 5 (25%) 0 (0%) <0.001*
Arcus Cornealis at age < | 15(10.48%) | 15 (75%) 0 (0%) <0.001*
45 years
LDL 155-189 mg/dL 37 (25.9%) 6 (30%) 31 (25.2%) 0.650
LDL 190-249 meg/dL 24 (16.8%) 7 (35%) 17 (13.8%) 0.019%
LDL 250-329 me/dL 4 (2.8%) 4 (20%) 0 (0%) <0.001*
LDL  >330 me/dL 0 (0%) 0 (0%) 0 (0%) N/A
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AnwnIduanunsofnseld WisuiiauiugUae retrospective Nldanansafnseld
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fuhefanunsadadelsl | fUheitliannsadadels | P value
N 106 266
Age (yr) 48.616.3 47.3+6.9 0.088
Male (%) 70.8% 78.6% 0.109
LDL (mg/dL) 149.4147.3 143.114538 0.122
(N=106) (N=252)
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U7 5 9AUsIENa a3UNan133e uasdalauauus

5.1 8AUT18Na
msfnwidunsfinuenugnvedlsanaaaneseagmaiugnssulugtelse

vaeaidentiladsundunieuivdumsiiihiunmsihnsindnaonidonsiiledilsmenua
pnasnsal Ineld DLON criteria Tnsnsnwninuiigihelsaasnidesilaidsundurou
fosumsianuasiuau 143 au Hulsereinamesoagamaiugnasusiomn 20 au Andu
Jovay 14 \esSevar 85 vewidniulinmaiaamesoagneiugnssy llasuuseniuen
anldudeufivnAnlsavaondesviladoundy Taefl 25% veseuldnduilingldsuns
adelseluiugaudlilifumssnulnesanluduaunssiainlsavaendoniiladeundy
34% vesauldidnsfnuiluigindulsaludugenoufiosiinlsanaonideniiladeundu
wansliiutsnulidnsenidn . nslldsunsidedenasnissnwilsnnelaainosoagni
WugNssu

msfnwiluandlffuarugnuedsaneianesoagemaiugnasdlugielsevaan
Fosriladsunduneuisdumsvinduiesay 14 FddndlAsaiunsnmanuynuedlse
ralaaLaseaganiugnIsuludelsaraentenlalsunduneuisduaisiulseme
Juide Tnensanuiluussmaduiieldinausives Dutch Lipid Clinic Network gUngwneiid
o1gtiesnin 55 U wawfUrevdsiiiongtieandn 60 U S1uau 635 au AUy IAnsueu
l5ang1unanig  acute coronary syndrome  WUIIAUYNVDILIAABLAALABTOAGINNG
Wugnssuwiiviesar  14.96 (19)  wsisgnslsfinnuanuynvedlsnnolaalnosoagInng
fugnsaulunsfnuniganiinisfnwmesusunalunasUssmeaddu lagnsAnYIves
UssinrduAnwilsnnainaineseaganieiiugnssy  lagldinawives Dutch Lipid  Clinic
Network fthemeiifiengtiosnin 55 Juay fuhendeiifiengidosnin 60 T d1uau 471
AU AfisziAnmsueulsmetuiase  myocardial  infarction  wuiinrmgnvedlsa
AoladIBTEAgITLgNITIWNTUSear 3.18 (20) dwumsAnwveslsemadiu 1Au
foyaa1n Explore-) registry Tutszmadiiu Anwilsareiaainesoagemaiugnssy lagld
NEUIUBY 2012 Japan Atherosclerosis society guidelines Q’ﬂ%mﬂaﬁﬁmqﬁaﬂﬂ’iﬂ 55 U
uay fthevideiilongdosnin 65 U S1uau 426 eu PEUsEIRnsusulsmetuIa fae
myocardial infarction WuIANUYNYRlIARBLAALMETRAFININHUTNTIH Wiiueay 4.7
(18)

lutligtumsitadelsnraiaawmeseagamaiugnssulungugthelsavaaniontiile

Weundunauiudumsuusiniianuiduass  mdadulsadivalsnamnisidads lawa
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DLCN criteria Simon Broome criteria g MEDPED (Make Early diagnosis to prevent
early death) §¥13381lH DLON criteria iilosanannisfnwneuntiinuimsidedelng
514 Dutch Lipid Clinic Network criteria fiasusiugriimlunsidedelsnnoiaainosoags
yafugnssusie AUC 0.72 Faganininasini$3iade Simon Broome criteria Way MEDPED

. . = 3 aa o a a Y [ 1 & v oY
criteria Fadunawinsidadenaunsausudulaig lidudeu ldidudunsesagiae

lumsfinedl  nudenugnvedsansiaameseagieiugnssulugthelsavaen
A Y I~ v ! [ VY] & = Y @ = °o v aa o
deniladsunduneuivdunisiug FauanaliiutsnnudAglunsitadelse
AataameseagnIiugnssulugthenguil Fwasyilunmsdansesfaensadelidinensim

lushy iivedesiunnzunsndouvedlsnneladinaseageniaiugnssulueuian

5.2 49RU99INI1SANEIU

ms@nuidunsfinwusnlulszgnsineninisinszinnugnueslsa
rataameseaguniugnssulugthelsavasndeniialudeunduneuioduais

a

Avinddelalinnusuazwusihiaundnluaseupiiuiniadansedlsnnaiaainesea

FaN UGN TTULNLLAY enazdiglunisAnnsesauluaseuaiigUaeg \adaaiu
AmzunIndeuvedlsanaiaaneseadmIeiugnIsulueuian

5.3 dakasvasnisdnunil

msifadunaiaainesoagameiugnssulunisnuiiiunitedelaenslidnuns
memddinifisssgafien lulddudulaenisdwsiamaiugnssy egslsinnuainmsfneneu
wihinuimsiteselnenisld Dutch Lipid Clinic Network criteria Slannausiughialunis
Iiedelsanelaaineseagaeifugnssusng AUC 072 Fsgeninnasinisided  Simon
Broome criteria ket MEDPED criteria

iesndnulsznnsitidandnmldinnin  viliidesidalunsmined
Hadoidesweinmsiinlsnnoiaainoseagmaiugnssy

5.4 d@3Una

Anugnvedlsaraaneseagusiugnssulugtelsavasndenriilalsundunay
5’aé’umsuuqq msmﬂ‘muLLamﬂMquaqmmmﬂauslumﬁ’smaaiiﬂﬂal,aaLmaﬁaaaqma
ﬁuqmiﬂui{ﬂwmjuu LwamzmﬂumiﬂmﬂiaqamszmiumaumagmEJ wietlosty
AmMzunsndeuvedlanslaawmeseagueaiugnssulueuan
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5.5 YDLAUDLLUY

1. msinsh Prospective study seilleadlaiiuteyaldnsulunnmeiidulsa
wasnidenmladsundunowiusumsiidnsunsyhnnsdninasndeniilefilsmeuia
AT

2. Mafinsulsymnsiidneezyililananisanndadodesvosnisiinlse
ADLAALAIDTDAGINIINUTNITY

3. Lﬁumsﬁué’umﬁﬁaiaé’astimmﬂ’uqﬂssm LﬁaLwﬂmwmmmmasaaqqmq

[y

UFNTIU AUNITABLAALABTDAEIRIN Polygenic



AMANUIN

wuunasunsiuindeyadvaslusudde (Case record form)

wuuesutuinteyarUielusuidy (Case record form)

Acute coronary syndrome information :

Presented symptom :

|:| ST elevation myocardial infarction (STEMI)

[ ] non ST elevation (NSTE-ACS)
Coronary Angiography: Date

[ ] Left main artery snnniwSewinfudesas 50

[ ] Left anterior descending artery snnnivideiiuiesay 70

[ ] Left circumflex artery annninsewiiudesas 70
I:l Right coronary artery InNIMsaAUsoag 70

1AgUUINVDWFULRDARBILVUIANINNIMGOWINAY 2 TAAINT

Patient information
(1) Gender DMale. I:lfemale

_____ yr
(3) Underlying disease

1. Diabetes mellitus |:| no. I:' yes,
. Hypertension. I:' no. D yes,
. Dyslipidemia. I:' no. D yes,

. Cerebrovascular diseaese Dno
. Peripheral vascular disease |:| no
. Other

2
3
4. Chronic kidney disease I:' no.
5
6
7

[yes,
: |:| yes,
. |:| yes,

duration
duration
duration
duration
duration

duration
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(5) Smoking

|:| Never.

|:| Used to smoke : number  cigarettes/day duration years
stopped for  months/years

|:| Current smoking : number _ cigarettes/day duration _  years
(6) Alcohol

I:l Never

|:| Used to drink : number drinks/day duration years
stopped for  months/years

I:l Current drinking : number ~ drinks/day duration years

(7) Exercise more than 150 min/week

|:| no Dyes

Physical examination

Weight ke.
Height cm
BMI kg/m”
BP mmHg

|:| Arcus Cornealis at age < 45 years

I:l Xanthelasma
I:l Xanthoma at

Laboratory results
Total cholesterol (mg/dL)

LDL cholesterol (mg/dL)
HDL cholesterol (mg/dL)
Triglyceride (mg/dL)
FPG (mg/dL)

HbA1C %

NALADA LT
NALADA LT

& v
WA LABDRNIUN

NALADA LT

NALADA LT

& v A
NALABDNIUN

NALADA LT
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Familial hypercholesterolemia information
Dutch Lipid Clinic Network

Criteria Score
Family history
First-degree relative with premature coronary and/or vascular disease (men < 55 years, women 1
< 60 years), OR 1 First-degree relative with known LDL-cholesterol > 95th percentile for age and
sex
First-degree relative with tendon xanthomata and/or arcus cornealis, OR 2 Children aged < 18 2
years with known LDL-cholesterol > 95th percentile for age and sex
Clinical history
Patient with premature coronary artery disease (age as above) 2
Patient with premature cerebral or peripheral vascular disease (age as above) 1
Physical examination
Tendon Xanthomas
Arcus Cornealis at age < 45 years 4
LDL cholesterol (mmol/L) (mg/dL)
LDL-C > 8.5 (330) 8
LDL-C 6.5 - 8.4 (250 - 329) 5
LDL-C 5.0 - 6.4 (190 - 249) 3
LDL-C 4.0 - 4.9 (155 - 189) 1

LDL cholesterol (mg/dL) wadondudl

pranseiulosudtld W mg/day
_________ Ww _ mg/day
_________ Ww _ meg/day

Stratification Total Score

[] Definite Familial Hypercholesterolemia > 8

[ ] Probable Familial Hypercholesterolemia 6-8

[ ] Possible Familial Hypercholesterolemia 3-5

[ ] Unlikely Familial Hypercholesterolemia <3
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