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UNANED
Lsaiilanaznasnidon (Cardiovascular disease; CVD) tWuanugnisidedindudusug vedanuasUszmelng
Imaﬁjﬂammmm%ﬁmﬁ 2 (Type 2 DM; T2DM) ﬁﬂwumwimﬁﬂmﬁamﬁmﬂﬂaﬁﬁﬂﬁﬁm@mé’wmwm small dense low
density lipoprotein (sdLDL) Aifmnuduiusiunsiialsa CvD uazliungunthminefiinisdiuin cardiovascular risk score
dieuszifiuaundssdelsn CVD msnwadsdiiagusvasdifiofinuanuduiusvesszdu sdLDL-cholesterol (sdLDL-C)
fiu cardiovascular risk score Tuﬁjﬂammmmﬁuﬁmﬁ 2 LLazﬂuﬁj‘UmWa (healthy) Tnen1suszanua sdLDL-C mmqmﬁwmﬁm
ﬂ%‘a’?ﬁa‘ waranglaanwld wagAulal cardiovascular risk score 1NgMIV8Y Framingham risk score, RAMA-EGAT risk score,
SCORE (Systematic coronary risk evaluation) iag QRISK2 (Absolute cardiovascular risk) Iuﬁaashma;um 40 31y
HANSANYINUT1 S¥dU sdLDL-C Slanudusiusiu cardiovascular risk score wagAvineaandsssiolsa CvD lu 10 ¥
(10-year cardiovascular risk) AifuamAAS 4 gostuiirnafediuegedidudAyn1eadia (p-value<0.05) lungudiegns
11 2 st TnelunguAuaunIng ey sdLDL-C dususiu Rama-EGAT risk score waw 10-years RAMA-EGAT risk 1viffu 0.5345
wag 0.3407 wagduusiiu Framingham risk score Tugweuay 10-year Framingham risk Tugane iy 0.5373 uay 0.5373
ogsiiliddiyneadin (o-value<0.05) drunguifiaeiunmiusiied 2 wusedu sdLDL-C duiudiu cardiovascular risk score
uag 10-years cardiovascular risk 11 4 gnsognlaifitfodndameada (p-value>0.05) winguitasiumusiiodl 2 faauey
sysuthaaludenld (HbALc<79%) wusesu sdLDL-C duiudiu Framingham risk score lugvJs wag 10-year Framingham
risk Tugues winfiu 0.7311 uag 0.7311 egneditdudrdqvneada (p-value<0.05) mﬂmiﬁﬂmﬁaqﬂlé’dw 50U sdLDL-C @113
Usggnilldsauiy cardiovascular risk score Liteusgiiunnandessiolsa VD 16 Tnenguenaunmi Tsesu sdLDL-C $amfy
RAMA-EGAT risk score Wiaz 10-years RAMA-EGAT risk daunguiftheuivnusiiad 2 fimuauszduimaldlumands 14z
sdLDL-C 211U Framingham risk score Tuﬁmﬁq e 10-year Framingham riskI‘uéﬁiﬁﬂLﬁaﬁﬂﬂiaﬂammﬁmﬁiakﬂ cvD la

AdARY : woaRlearUIAdNATANrLILILLNN, N1sUTEIIMAT sdLDL-C, Anzuuuaudssdelsaiilauaziasnden,
Tsawvusilan 2
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Correlation of small dense low-density lipoprotein cholesterol level

and cardiovascular risk score in type 2 diabetic patient
Apisak Tongsri', Yaovalak Teerajetgul™

Abstract

Cardiovascular disease (CVD) is the leading cause of morbidity and mortality in the world including
Thailand. Major risk factors of CVD comprised of hypertension (HT), dyslipidemia and diabetes mellitus (DM).
Dyslipidemia is a complication commonly found in T2DM which affecting low-density lipoprotein (LDL) and
small dense LDL (sdLDL) levels, thus CVD risk assessment by cardiovascular risk score in T2DM patients is
highly recommended. This study aimed to correlate sdLDL cholesterol (sdLDL-C) level and cardiovascular risk
score in type 2 diabetic patients and healthy subjects. Plasma sdLDL-C level was estimated using the
formula established by Srisawasdi P, et al., while the cardiovascular risk score were calculated according to
the formula of Framingham risk score, RAMA-EGAT risk score, SCORE (Systematic coronary risk evaluation) and
QRISK2 (Absolute cardiovascular risk) of T2DM and healthy subjects (n = 40 for each group). The results showed
that estimated sdLDL-C level was significantly related with all of these cardiovascular risk scores and 10-year
cardiovascular risk (p-value<0.05) in both groups. For healthy group, sdLDL-C level was significantly correlated
with Rama-EGAT risk score, 10-years RAMA-EGAT risk, Framingham risk score in men and 10-year Framingham
risk in men with correlation coefficient (r) of 0.5345, 0.3407, 0.5373, and 0.5373, respectively (p-value<0.05),
whereas no significant correlation of sdLDL-C and all of these cardiovascular risk scores and 10-year
cardiovascular risk (p-value>0.05) for T2DM subjects. However, in well-controlled T2DM patients (HbA1c<7%),
the sdLDL-C level was significantly correlated with Framingham risk score in female and 10-year Framingham
risk in female (r= 0.7311 and 0.7311, p-value<0.05). In conclusion, estimation of sdLDL-C level together with
cardiovascular risk score is suitable in assessing the risk for CVD in both healthy subjects and patients with
T2DM; by using the sdLDL-C level, RAMA-EGAT risk score and 10-year RAMA-EGAT risk in healthy subjects, while
sdLDL-C level, Framingham risk score in female and 10-year Framingham risk in female should be used for

CVD risk assessment in well-controlled T2DM female patients.

Keywords: Small dense low-density lipoprotein cholesterol, Estimated sdLDL-C, Cardiovascular risk

score, Type 2 diabetes
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lsaialanaznasaiden (Cardiovascular
disease; CVD) Wuanngmadetindudusiue vaslan
Ingesansoudelan (World Health Oreanization;
WHO) Teauilel aa. 2017 leseyindlfidedin
97nlsA CVD §1uau 17.7 aruauseTuazAnidu
Yovay 31 vesmsdeTinanynanmavialan dmiu
Uszimrlngaindeyavesdinulouieuazensenans
N3NNIy el wa. 25597 wuin
fUheuasiideTindelsn CVD iindunnd Tnetiade
domdndenisialsn CVD fidday ldun ane
AnuAUlangs (hypertension; HT) arsglusiulubon
NaUN® (dyslipidemia) ku111U (diabetes mellitus;
DM) maquqvﬁf (smoking) AM¥eIU (obesity) uaz
nsiiusyialsa CVD Tuaseuash dmsulsa DM way
Tsa HT fdutadeidesionisifnlse CVD Suwnlty
fouarddeTingetuyndisuiu® nsUssidiumnu
dossiolsa VD lugihesinldnanisnsiaynlesiy
(lipid profile) TudendsUsznausie roaaneses
571 (total cholesterol; TO), lnsnawalse (triglyceride;
TG), ﬂaLaawlaiaaiuiaiﬂiﬂiauﬁﬁmwwmLLu'uic;jq
(high-density lipoprotein cholesterol; HDL-C) Wag
aotaavesoalulalulusAudiiiaanunuiwy usi
(low-density lipoprotein cholesterol; LDL-C) lag
\nausives National Cholesterol Education Program,
Adult Treatment Panel Il (NCEP ATP IIl) sjaiiunns
Snwniileanszdy LDL-C isizidunisluaningi
nelyanalsn CvD”

NNIANYIVY Koba S et al. (A.A.2002)
WU small dense low density lipoprotein cholesterol
(sdLDL-C) Tu severe coronary heart disease (CHD)
1A189n71 moderate CHD WagsgAu sdLDL-C
gduusAUANTULIINIAaTnues CHD laglile
Juogffusedu LDL-C, HDL-C uaz Apoprotein-B°
WazN15AN®YIT0Y Nozue S et al. (A.A. 2007) WU
Tuﬁﬂw coronary artery disease (CAD) fifiane
metabolic syndrome (MetS) agilsesiu sdLDL-C &9

ndngulsa CAD filsifinnag Mets uarldsedu
sdLDL-C wename MetS lugtae CAD 0™

sdLDL tueyaaves LDL Aiflvuiaidnuas
fiaruruudunngadianuaiuisalunisunsnd
nilinaeadenualaf danuansalunisiuiu LDL
receptor oy Fevilvlnadeueglunssuadonta
wukazgneendladlad1ainsiziiniulisieans
oxidative® et sdLDL-C S0y risk marker AL
Fwenaialse CVD fifianusimzwaranuling
LOL-C" n1305393nuu1nvedaynia LDL dinnsialag
7% density gradient ultracentrifugation (DGUC)®,
gradient gel electrophoresis (GGE)™, nuclear

[10] UQQI
) RIS ITHINTZIUNTILLEN

magnetic resonance (NMR
duwos sdLDL-C Al ultracentrifugation uiswani
azldamsIaunu ﬁsﬁzumausjamﬂ LATIIATLNS
el Bufitenlunisnsram sdLDL-C \euUSunal uas
Tianusndunldluiesu fURnisiag LUl lud
A.A. 2003 Hirano T et al "™ lgAnwisnsiildlunis
M5197A58AU sdLDL-C Tudsulaunisannznau
lalulushunae heparin magnesium lagaaula
AUUUILUTZNOUAIY sALDL-C kag HDL-C wdvinnig
57930 TC waz HDL-C luthladiuuuuaziie TC
auseAT HDL-C aglamn sdLDL-C witheidu me/dL
mounlu U A 2011 Ito Y et al™ lawmunignns
7513 sdLDL-C lnen$4i38n71 a novel homogenous
assay lU#ann1s homogenous enzymatic
colorimetric wialdanelun1snsiaindaeiaig s
s JedinnsAnwiiionngaslunisuszanaen
sdLDL-C Unun13052930tnense 1ng SrisawasdiP et
alaAnwinisuszanua sdLDL-C 31nNan15n539
yalusiuriluludea. 2011 Taglden non HDL-C uaz
f LDL-C filganiznsnsiainlaenss (direct LDL-C;
dLDL-C) uagiiléannisnisduin (calculated LDL-G;
cLDL-0) $aflagldgnasuanall

sdLDL-C (mg/dL) = 0.580 (non-HDL-C) +
0.407 (dLDL-C) - 0.719 (cLDL-C) - 12.05
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AUaelsn DM uazlsa HT Wungudimvuneg
v9an15Usifiuaudssolsn CvD Tagld
cardiovascular risk score YaAUNTaATEAU TC, TG,
LDL-C uazifissysiu HOL-CM msAnwindatnenis
NIUANNFUNUTVDI58AU sdLDL-C fiu cardiovascular
risk score Tugfteiumuiail 2 (Type 2 DM;
T2DM) 6‘2’5&LﬂuﬂﬁjuLﬁmmmaqmiﬂﬁmﬁummLi?im
solsa CVD lmesesau sdLDL-C agldnisuseanauan
NGATUBY Srisawasdi P et al. uagn1IAIWIN
cardiovascular risk score #ifleuld fie Framingham
risk score, Rama-EGAT risk score LLﬁzLLUUguG] laun
SCORE (Systematic coronary risk evaluation)

LAy QRISK2 (Absolute cardiovascular risk)

nguad9819 lakd nguAuguAINALaznay
;Eﬂwiﬁmmmmsuﬁmﬁ 2 fiSuusnsiilssnenuia
USTUE SEMINUAULYIEY WA, 2560 D3hu
WeuANAN WA, 2560 nauFeg1say 40 Mefiddoya
91y wwAndn daugs dadlnanis duseuien
ANNAUlaYn Uizi’amiquwéuazﬂﬁﬁmL.Laaﬂaaaﬁ
Useinisinemsenisiasuenanaiiudulaings
Usgianisiasuenanludiu wagkansianieeslfus
n13 Laln fasting plasma glucose (FPG), blood urea
nitrogen (BUN), creatinine (Cr), estimated glomerular
filtration rate (eGFR), uric acid (uric), TC, TG, HDL-C,
LDL-C, alkaline phosphatase (ALP), aspartate
aminotransferase (AST), alanine aminotransferase
(ALT)

3a15Anw1 1dunisaneludraudn
(prospective study) laglasunissusesainamy
N331N15958555UM I luyuduInendeveuwiu
dlofuil 10 FwrAn w.a. 2560 1avdl: HE602032
Tninansia lipid profile anUszunauAn sdLDL-C
MEgnsUes Srisawasdi P et al."” sdLDL-C (mg/dL)
= 0.580 (non-HDL-C)+ 0.407 (dLDL-C) - 0.719
(cLDL-C) - 12.05 wagA U cardiovascular risk

score 31NgAIVBI Framingham risk score,
Rama-EGAT risk score, SCORE (Systematic coronary
risk evaluation) taig QRISK2 (Absolute cardiovascular
risk) @193U Framingham risk score in1suen risk
point U1 male uay female

nsdemesiteya usdeyaidu 3 ndu il
nauALEUAA nguithelu v uYed 2 Andue
‘13’1(511615 (well-controlled T2DM; HbA1c<7%) wag
naugUasiuvueiail 2 Aaauguiinialyle
(uncontrolled T2DM; HbALc>7%) waziUieuiiau
Toyaueiuseninnguldadd Fisher's Extact test
LU‘%&UL%UMWLL@ﬂ@'WﬂsuaﬂﬁzTayJam'aLﬁ‘aﬂﬁaﬁa
Mann-Whitney test wagamuduiusvey sdLDL-C
fiu cardiovascular risk score 14@@i@ Spearman Rank
test

HaNISANYI

naudogeTiaun 80 318 wadunguau
gunnd (healthy) 40 518 wagnaueUlsluIniny
) (Type 2 diabetes mellitus; T2DM) 971U
40 519 Teyavlunuin nguitheu e 2
fiog vt fdinanie duseuien mssuussniu
gnanAuiuladinuazNsTuUsEMuean i gani
nguAuavnIndeg1elidedrdgyn1eadia (p<0.05)
(3797 1) uaznansIIaviesU iR swUITungy
Frheiumnnuviadi 2 fseu FPG, BUN, Cr, Uric, TC,
TG, cLDL-C, dLDL-C, non-HDL-C, TC/HDL-C ratio,
ALP (gncdu AST, ALT) $1ANg9N3IINGUAUGUAINA
a8 19 lpdIAYNIEDR (p<0.05) wazA1 eGFR wag
seiu HDL-C wulumemssiudnude Tungquedae
wivnueiedl 2 SAvdniinguauauawiedidl
SfudAyn19adn (p<0.05) (A1519d 2)

definsaunlungufUrsiuimiuriad 2
punsmuausEiuinaludenlaefiansananas
HbA1c muaAulsAUIITULsUsEnalne™ LU
1% 2 nguetei] nguitraunusedumals (HoA1c<7%)
$1uau 18 318 uasnguiieauanssutaalalld
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(HbA1Cc>7%) 313U 22 au wudlungudUieiumny
windl 2 % 2 ngu Ty thwiin deflinanie uas
WUTOULDY gandnnauAuauA gl dgymng
a0 (p<0.05) Wans Aol uRn1TNUIINGY
ftheuring 2 faaususeiuthmald fee
FPG, BUN, Cr, Uric Uag ALP ganinauauguaIng
oehafitfudAymaeaiia (p<0.05) A eGFR fndng
AUaUNINRog 1 litedAN1NEda (p<0.05) dnsy
nauimuauszsuthmalalldwuisedu FPG, BUN,
Cr, TC, TG, cLDL-C, dLDL-C, non-HDL-C, TC/HDL-C
ratio, Wag ALP (8nviu Uric, AST, ALT) geninnguau
guAMApg TR IN9EDR (p<0.05) daum eGFR
warsziu HOL-C wulunamssdudude Sersniy
nauAuguANABEaiityd Ay eatia (p<0.05) uag
Fofinnsanszyienguiithsuvaueied 2 i3 2
naw wuilunguiimugussdutaald dsedu Fee,
HbA1c, TG, non-HDL-C, TC/HDL-C ratio sndnngs
finruauszdutinanaldldegaddfeddymisadn
(p<0.05) uazswsiu HDL-C lunduiimuausziutana

o w

ganinguiimuaussduinnaldlfededideddy
N9EDA (p<0.05) (197497 2)

HaN13ANYI5¥AU sdLDL-C wuIinguay
gun A nguEthei v uengl 2 ngufirauaNszey
13’161?al@’fl,t,azﬂfjuﬁmuamzﬁuﬁﬂmalﬂﬁ Tamnans
Wwinffu 24, 30.5, 27 uay 33 me/dL Taeflgaaraaus
9-33, 15-68, 15-43 Wag 23-68 meg/dL ANENU
Tasnuinguitisiumuiail 2 Aruauszdu
thnalalld Ten sdLDL-C gandinguaugunind
agafitudfuneadn (p<0.001) waziilanFeuiiiey
Tunguifthowmiuviiadl 2 wuiinguiiauausesu
thalaldfia sdLDL-C gandnguitnauausedu
dhanaldodeditfoddymeadn (p<0.05) (15199 2)

Kan1sANYIAIATULLAIILAsIselsATlY
uaznamLaen (Cardiovascular risk score) wWuin
Rama-EGAT, Total Framingham, Framingham in
male k&g Framingham in female lunguyyag

a d‘ a1 1 1 a 1 IS
bUIUINUYUAN 2 mmqmmnqmu@mmwmmm

UedAtyneadia (p<0.0001) wagnuInNguEeU
wurdadl 2 s 2 nau A1 Cardiovascular risk
score FANANIUNAUFINIINGUAUFUANADE 193]
HodAgyn1eada (p<0.05) W 2 g LLﬁzWUd'mEjmﬁ
auAusERUinalduasnguiiiuaussAutnia
1ail¢ A1 Cardiovascular risk score flana1Iw19AY
upnasiuegelilidudAeyn1eana (0>0.05) dusu
AvuIeAuEsselse CVD Ty 10 T (10-years
cardiovascular risk) Wu11 10-year cardiovascular
risk Tu Rama-EGAT, Total Framingham, Framingham
in male, Framingham in female, SCORE ez QRISK2
Tunguitheumuvia 2 fmgeninnguauguam
fogralltedfyeatia (p<0.001) Warngustheiun
wuiad 2 1 2 n&y 1A 10-year cardiovascular
risk ganInguanavAnfeg1eldedAynieais
(p<0.05) waznuhnguiimuaussduthmalduagnga
ﬁﬂwﬂmzﬁuﬁ’]mﬂﬂﬁ A1 10-year cardiovascular
risk Taluanenafun1aada (p>0.05) (1514 3)
NANTSANYIAUFURUSUDITEAU sdLDL-C
flu Cardiovascular risk score Wwag 10-years
cardiovascular riskiuﬂdmﬁaaéﬂqﬁwm WUITLAU
sdLDL-C fanudusiusiu cardiovascular risk score
wag 10-year cardiovascular risk Tufieimafieanu
98 NUTAAYVNEDA (p<0.05) Inedinudniusiu
RAMA-EGAT risk score 1nflaa 11fy 0.5321
(p<0.001) WazAMNFURUSAU 10-year RAMA-EGAT
risk WU 0.4829 (p<0.001) wazlunguauaunIng
WUIN9EAU sdLDL-C fmnudunusiu RAMA-EGAT
risk score Wag 10-years RAMA-EGAT risk 111U
0.5345 uag 0.3407 g NLdudRyNNads (p<0.05)
wazdauduAusAy Framingham risk score in
maletlag 10-year Framingham risk in male 11y
0.5373 uag 0.5373 agNldudRyneads (p<0.05)
Tunguithsiumnuviindl 2 wudisedu sdLDL-C
fiAudunusiu Cardiovascular risk score Wag
10-years Cardiovascular risk lailana1aiun1eaiia
(p>0.05) LLazslumjmﬁmuqmzﬁuﬁwmaié’wudﬁigéﬁ’u
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sdLDL-C $ipudunusiu Framingham risk score in - duWUG 5¥1®I1958AU sdLDL-C TAudunusiu
female Wag 10-year Framingham risk in female
Windu 0.7311 way 0.7311 ag1slivsdAgynieana

(p< 0.05) usnguilAIuANsTAULINIakile nuay

Cardiovascular risk score W 10-years Cardiovascular

risk laluandnafiumsadia (p>0.05) (asneft 4)

M13197 1 ToyaiugIureinguiieg1

p-value
Characteristics Healthy T2DM ConT2DM UncT2DM Healthy- Healthy- Healthy- ConT2DM-
(n=40) (n=40) (n=18) (n=22) T2DM ConT2DM UncT2DM UncT2DM
Age, year 43.0 58.0 61.0 56.5
) <0.001 <0.001 <0.001 0.0584
(min, max) (35,55) (35,77) (35,77) (35,72)
Gender, number (%) 1.000 0.385 0.583 0.194
- Male 14(35.0) 15(37.5) 9(50) 6(27.3)
- Female 26(65.0) 25(62.5) 9(50) 16(72.7)
Current smoking,
number (%) 0.359 0.225 0.285 1.000
- No smoking 39(97.5) 36(90.0) 16(88.9) 20(90.9)
- Smoking 1(2.5) 4(10.0) 2(11.1) 2(9.1)
Alcohol drinking,
number (%) 0.263 0.581 0.174 0.673
- No drinking 38(95.0) 34(85.0) 16(88.9) 18(81.8)
- drinking 2(5.0) 6(15.0) 2(11.1) 4(18.2)
Antihypertensive
drug, number (%) <0.001 <0.001 <0.001 1.000
- No 40(100) 12(30.0) 5(27.8) 7(31.8)
- Yes 0(0) 28(70.0) 13(72.2) 15(68.2)
Lipid-lowering
drugs. number (%) <0.001 <0.001 <0.001 0.155
- No 40(100) 5(12.5) a( 22.2) 1(4.5)
- Yes 0(0) 35(87.5) 14( 77.8) 21( 95.5)
Body weight, Kg 62.5 68.0 63.5 69.0
0.003 0.027 0.011 0.838
(min, max) (37,78) (46,91) (52,84) (46,91)
Height, cm 158.5 158.0 159.5 156.5
0.791 0.533 0.341 0.164
(min, max) (147,178) (145,174) (148,171) (145,174)
BMI, kg/m’ 24.0 26.5 25.0 28.0
<0.001 0.009 0.002 0.444
(min, max) (16,30) (21,36) (22,33) (21,36)
Waist, cm 81.5 94.0 94.5 92.0
<0.001 <0.001 0.001 0.935
(min, max) (62,101) (72,119) (72,107) (72,119)
SBP, mmHg 123.5 131.5 131.5 130.0
0.062 0.260 0.062 0.568
(min, max) (97,139) (98,160) (102,158) (98,160)
DBP, mmHg 74.5 74.5 68.5 T77.5
0.510 0.168 0.842 0.145
(min, max) (50,99) (53,109) (53,86) (60,109)

Joyauastiuuanadu Number, (%), Toyasoiiien wanulu Median (min, max), Toyauastiuld Fisher’s Extact test, JoyasioLilosld

Mann-Whitney test, p-value<0.05 Lansindianuunneseg1aiitadfAsy, ConT2DM-well-controlled T2DM (HbA1c<7%), UncT2DM-

uncontrolled T2DM(HbA1c>7%),Body Mass Index-BMI, SBP-systolic blood pressure, DBP-diastolic blood pressure
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M19199 2 KANTIAN1TRIUURNTYeINGURIaE19

p-value
Parameters Healthy T2DM ConT2DM | UncT2DM Healthy - Healthy- Healthy- ConT2DM-
(n=40) (n=40) (n=18) (n=22) T2DM ConT2DM UncT2DM UncT2DM
FPG, mg/dL 83 139 128.5 166
<0.001 <0.001 <0.001 0.001
(min, max) (69,109) (85,331) (85,262) (106,331)
HbA1c,% ND ND 6.3 8.4
NA NA NA <0.001
(min, max) (5.4,6.8) (7,12.5)
BUN, mg/dL 11 14 12 14.5
<0.001 0.021 <0.001 0.452
(min, max) (6,21) (9,89) (9,44) (9,89)
0.78 0.96 0.93 0.99
Cr, meg/dL <0.001 0.001 <0.001 0.935
(0.64,1.14) | (0.68,6.22) | (0.70,2.68) | (0.68,6.22)
eGFR, ml/min/1.73° 101.5 69 73 68.5
<0.001 <0.001 <0.001 0.870
(min, max) (76,118) (5,111) (18,111) (5,107)
Uric acid, meg/dL 54 6.0 6.7 59
0.001 0.0091 0.096 0.422
(min, max) (3.3,10) (3.1,11.7) (3.2,11.3) (3.1,11.7)
ALP, U/L 535 72.5 75 715
0.001 <0.001 0.002 0.724
(min, max) (34,85) (26,161) (48,146) (26,161)
AST, U/L 20.5 19.5 215 18
0.657 0.195 0.648 0.060
(min, max) (7,74) (12,127) (17,127) (12,76)
TC, mg/dL 162.5 168.5 166 177.5
0.027 0.317 0.012 0.165
(min, max) (108,188) (123,279) (123,200) (137,279)
ALT, U/L 21.5 21.5 255 20.5
0.640 0.236 0.746 0.161
(min, max) (6,62) (11,63) (12,53) (11,63)
TG, mg/dL 109 125 94.5 145.5
0.006 0.591 <0.001 <0.001
(min, max) (56,185) (74,354) (74,243) (95,354)
HDL-C, mg/dL 53.5 a5 ar a2
0.001 0.1728 0.001 0.0191
(min, max) (38,82) (25,81) (37,81) (25,80)
cLDL-C, mg/dL 84.5 94 86 94.5
0.040 0.501 0.011 0.170
(min, max) (35,116) (58,192) (61,137) (58,192)
dLDL-C, meg/dL 88.5 96 91 99.5
0.033 0.373 0.013 0.253
(min, max) (35,119) (66,195) (66,148) (66,195)
non-HDL-C, mg/dL 105 119 110.5 129
<0.001 0.313 <0.001 0.007
(min, max) (54,133) (80,240) (80,156) (102,240)
3.0 3.7 3.1 3.9
TC/HDL-C ratio 0.001 0.263 <0.001 0.003
(2,4.5) (2.3,7.2) (2.3,4.5) (2.6,7.2)
sdLDL-C, mg/dL 24 30.5 27 33
<0.001 0.172 <0.001 0.006
(min, max) (8,33) (15,68) (15,43) (23,68)

Foyauasiuuanadu Number, (%), doyasoiilos uanadu Median (min, max), feyauastiuld Fisher’s Extact test, foyasiordodld
Mann-Whitney test, p-value<0.05 wansindinnnuunnased19iitedfsy, ConT2DM-well-controlled T2DM (HbA1c<79%), UncT2DM-
uncontrolled T2DM (HbA1c>7%), FPG-fasting plasma glucose, BUN-blood urea nitrogen, Cr-creatinine, TC- total cholesterol,
TG- triglyceride, HDL-C : high density lipoprotein cholesterol, cLDL-C calculated low density lipoprotein cholesterol, dLDL-C :
direct low-density lipoprotein cholesterol, sdLDL-C: small dense low-density lipoprotein cholesterol, ALP- alkaline phosphatase,

AST-aspartate aminotransferase, ALT-alanine aminotransferase

J Med Tech Phy Ther x Vol. 31 No. 3 x September - December 2019 285



M19199 3 Cardiovascular risk score Wag 10-years cardiovascular risk lungudaag

p-value
Characteristics Healthy T2DM ConT2DM | UncT2DM | Healthy- Healthy- Healthy- ConT2DM-
(n=40) (n=40) (n=18) (n=22) T2DM ConT2DM | UncT2DM UncT2DM
Cardiovascular risk score
(-1) 4 4.5 a4
Rama-EGAT <0.001 <0.001 <0.001 0.662
(-7),5) ((-2),11) ((-2),9) ((-1,11)
3 16 16 15.5
Total Framingham <0.001 <0.001 <0.001 0.763
0,11 (3,23) (3,22) (7,23)
5 16 16 15
Framingham in male* <0.001 <0.001 0.001 0.473
(11D (9,22) (9,22) (9,18)
2.5 16 16 17
Framingham in female* <0.001 0.001 <0.001 0.955
-0,7 (3,23) (3,22) (7,23)
10-year cardiovascular risk (%)
2.0 7.0 75 7.0
Rama-EGAT <0.001 <0.001 <0.001 0.642
(2,8) (2,31) (2,20) (2,31)
24 21.5 20.1 215
Total Framingham <0.001 <0.001 <0.001 0.445
(1,11.2) (2,30) (2,30) (3.9,30)
3.9 253 253 21.6
Framingham in male* <0.001 <0.001 0.001 0.627
(1.9,11.2) (7.9,30.0) (7.9,30) (7.9,30)
1.9 159 159 18.7
Framingham in female* <0.001 0.001 <0.001 0.977
(1,3.9) (2,30) (2,30) (3.9,30)
0.0 2.0 2.0 2.0
SCORE** <0.001 <0.001 <0.001 0.306
0,2) 0,9) 0,9) 0,49
1.2 15.6 16.6 15.1
QRISK2** <0.001 <0.001 <0.001 0.505
(0.3,6.7) (1.4,62.6) (1.6,41.4) (1.4,62.6)

Foyauasiuuanadu Number, (%), Toyasiaios uanadu Median (min, max), fegauastiuldf Fisher's Exact test, doyasioiiiodld
Mann-Whitney test, p-value<0.05 wansiniauunnasoesiltisdfgy, ConT2DM-well-controlled T2DM (HbA1c<7%), UncT2DM-
Uncontrolled T2DM(HbA1c>7%), *Framingham risk score fnswen risk point 19U male wag female, **SCORE way QRISK2 g
NaLan1e 10-year cardiovascular risk (%)
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A157197 4 ANUFURUSYeS sdLDL-C A Cardiovascular risk score Way 10-years cardiovascular risk

Framingham in female*

(0.002) (n=51)

(0.654) (n=26)

(0.160) (n=25)

(0.025) (n=9)

r, (p-value)
Parameters Healthy T2DM ConT2DM UncT2DM
Total (n=80)
(n=40) (n=40) (n=18) (n=22)
Cardiovascular risk score
0.532 0.535 0.225 0.347 0.169
Rama-EGAT
(<0.001) (<0.001) (0.1625) (0.159) (0.453)
0.433 0.040 0.107 0.378 -0.040
Total Framingham
(<0.001) (0.809) (0.511) (0.122) (0.861)
0.432, 0.537, -0.337, -0.084, -0.564,
Framingham in male*
(0.019) (n=29) (0.048) (n=14) (0.220) (n=15) (0.831) (n=9) (0.244) (n=6)
0.433, -0.092, 0.290, 0.731, 0.092,

(0.735) (n=16)

10-years cardiovascular risk (%)

0.483 0.341 0.218 0.347 0.155
Rama-EGAT
(<0.001) (0.031) (0.176) (0.159) (0.490)
0.423 0.003 0.121 0.353 0.027
Total Framingham
(0.001) (0.987) (0.457) (0.151) (0.904)
0.447, 0.537, -0.314, 0.000, -0.564,
Framingham in male*
(0.015) (n=29) | (0.048) (n=14) (0.254) (n=15) (1.000) (n=9) (0.244) (n=6)
0.436, -0.082, 0.289, 0.731, 0.092,
Framingham in female*
(0.001) (n=51) (0.691) (n=26) (0.161) (n=25) (0.025) (n=9) (0.735) (n=16)
0.347 0.113 0.026 0.202 -0.021
SCORE**
(0.002) (0.488) (0.876) (0.422) (0.925)
0.348 -0.061 -0.066 -0.013 -0.031
QRISK2**
(0.002) (0.711) (0.687) (0.958) (0.891)

nadoulneaia Spearman Rank correlation, p-value<0.05 wansindanuduiuseesited1ds, ConT2DM-Controlled T2DM,
UncT2DM-Uncontrolled T2DM, *Framingham risk score &in1suen risk point I male wag female, **SCORE uay QRISK2 fluana

Nawawy 10-year cardiovascular risk (%)

a3UuazisalnanIsAnen
I1NN1TNAFDUNIINTEANAIVB VB LY
wiaznadusiiegenudn Yeyadiulngfinisnszanesi
wuulsiun@ (non-normal distribution) satfulunis
Aasevdeyaddldatfnuulaidaininiiined
(nonparametric analysis)
foyamlvesngusiions nuin ngugiae
wvrsiiad 2 il dafinanmeuasduseuien
gannguAnav nAegelitisdAyneaiia (p<0.05)
Fadmsgnguvasivusiindl 2 feudungu
Metabolic Syndrome fifimulaiaunalunisiu
UIEN1181M15 ATIHINAIYEIT0IMsUAEN15 Y

wEuresame vhlkinsarauvoniiniauaz
laduluidontazeivlzanegessniniey lnglanizd
ladiuazanuinuntdveostaznvlugosiasinli
9IUAINN (obesity)

foyanansrameiosjiins (a1seil 2)
wud ngutewIuYied 2 Seedu TG getu uay
HDL-C anaailenfSouiisuiuauguamd dadugy
wuvsziulviuludeniaunAiivinliAnandnvoy
yodbaluusAufifiarnumuiuniusdn (low density
lipoprotein; LDL) wia small dense LDL (sdLDL)
Faflmnudutus funisiinlsa CvD ¥ilsiUae
v usiad 2 Tonaiialsa coronary heart dis-

ease (CHD) wuIuUanUNR 2-4 ™"
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Han1stUSeuLiisuseau sdLDL-C lungy

o ! a ' A a a
Mg (AN3199 2) nunnauUlgiuvueiiagi 2
fifgandnguaugunnfeg 19liTed Ay neaia
[median (min,max): 30.5 (15,68) vs 24 (8,33),
p<0.001)] BeaonnapsiunanisAny1ved Boonmak
N et al. (A.A.2015)" inusedu sdLDL-C AUz
Alaludenvasauguaing gUisiumnuyiai 2
wazUreadnusulafingsdl meanESD winfy
20.2%5.8, 34.7116.4 war 35.8%111.8 mg/dL
MU lneseau sdLDL-C Lafgvainguivieiun
wiuviled 2 wavdUlreanudulaningadanganin

1 = 1 a v o U aa

NANAUAYNINADY NUUEIAYNINEDA (p<0.001) Lae
WalUTeuiieuseiu sdLDL-C lunguiUlsiuminuy
yia 2 NeduauszAvimaludenls (HbAlc<7)
waznguiimuAnsyauialudenlyld (HbAlc>7)
WUI52AUSALDL-C VAU 27 wag 33 me/dL
o % d! U d‘ % soj A [} 14
MudIRU Fenquitatuauseaudinaluiienllle
fisgAu sdLDL-C ganinnguilaiuauseaudiniala
pg1lidudAYN9ats  (p=0.006) Feaanndedny
N13ANYIUBI Namrata BK et al.(A./.2015)" finuin
ey sdLDL-C lunquiUisiunmnuiiail 2 Sy
lsaauiulaingaiil HbALC>6.5% fiAnganingtae
a d‘ ] [ .Y a d‘d
wanueiad 2 saudulsaaiudulafingend
HbA1c<6.5% agailtudAgy (p<0.02) Wafiasa
Tungusiegaismun wuhnguethelumuyiiag 2
euausEaudnals dsedu sdLDL-C IndlAuengy

a o & [ I a A
AUATNINA YNUDILUWNTIZRUIUINIIUBUAN 2
drulugaziinzlviudaunfAgedassulseniuen
C% d‘ U U A L% (3 a
anluduitemuauseauliuludenlvieglunaeiuni
FenquilaruAusEAULINIalAa11130AIUANTEAY
TuulviegnausiindiAesiunduauaunmala wesedu
TG Tuidend dufagasie VLDL 918 TG Ju
ssAusznauldlosas Wegn HL gewaaty TG uld
sdLDL 39viliszau sdLDL-C TudenlnatAssiu

NANAUAVNING

. ) .

NaN13AN®IAT cardiovascular risk score
Tungusiegne (@319 3) wuitRama-EGAT, Total
Framingham, Framingham in male L& Framingham
in female Tungudvlsiumiusiia? 2 fdA1gena

1 a 1 a v o U aa
NANAUAVNINADY NUUYEIAYNINEDA (p<0.001) hae
Idl a U V1 a dl :’I 1
WensanlunguiUlgiumvuailan 2 s 2 ngu
Anudn cardiovascular risk score flananid1eduy
fifgandinguauguanfeg 19litud Ay n1eais
(p-<0.05) N1 2 ngu Faildnduves cardiovascular
risk score TunguUagiumvueiiag 2 asndinguau
guaTwaUsEu 3-5 1 dmsuan 10-year
cardiovascular risk Tunguiiegng (An3199 3) wui
Rama-EGAT, Total Framingham, Framingham in
male, Framingham in female, SCORE iag QRISK2
TundugUasiunmanurilad 2 IAgendnguauaunn
a 1 a o o @ aa q" ¥ %
ADYNUUYEIAYN DR (0<0.001) BIFDAARDINU
N135AN®109 Namrata BK et al.(A./.2015)" finuin
30-year Framingham risk score lungugtieiuininu
wila#l 2 SwdulsannusulafingiiaaaniingudUae
wwwiled 2 Nldiilsaanuiulaiings, fuielsa
ANunulainaIwarnauAuguAINAeg 19l Tud ALy
n19@di (p=0.001) wazilefiarsanlunguguaey
a A & 1 < |

WIMIUYEAN 2 V9 2 ngu Anudn 10-year
cardiovascular risk fana139199U AA1geNIINGUAY

a 1 a v o aa ! U
AVNINABENUUYANNYNNEDNG (p<0.05) 1FUNUY

4‘ a U 1 1 1

WeAad udndaunuaimn 10-year
RAMA-EGAT risk @1 10-year Framingham risk @1
10-year SCORE risk kagA1 10-year QRISK2 TugUae
wanuviled 2 gandnlunguauavninfiagied
Hpdfgy Taediaindu 4, 9, 2 way 13 auaIau
(p<0.001) Daudn15AUIUAT 10-year SCORE risk
arlihdadeidss DM Jadunguinegadildlunisive
Al anlglunsmatazuuuAdss (Risk Point)
Agwilen 10-year SCORE risk TugUaeiuimanu
wila#l 2 gandnquanguamfed1aituddgnaaia
(p<0.001) NIUNITANMUIUAIMIUIEANULEDIADLIA
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VD T 10 Y 99via 4 gwis wandliifiuingdtheiumny
vilai 2 flomaidusiioziinlsn CVD geniilungunu
gunmAegaiifudAgynieadia (p<0.001)
NANTSANYIANUFURUSUDITEAU sdLDL-C
U cardiovascular risk score (#1514 4) lnngu
freheavun WuIsERU sdLDL-C Sanuduiusiu
cardiovascular risk score Wag 10-year cardiovascular
risk TuiAnIgAeIR U NHTYEIAYNEDR (p<0.05)
Tnoflnuduiusiu RAMA-EGAT 1nfiga iniy
0.5321 (p<0.001) TuNquAUAUAINANUINTEAY
sdLDL-C fianudnsiusiu RAMA-EGAT risk score ua
10-years RAMA-EGAT risk M1A1U 0.5345 wag 0.3407
9819 ltdAYNINERR (0<0.001 Uaz p=0.031 Ay

[y

a161u) uay RAMA-EGAT risk score ilunuuuseiiiu
fafrstuanussrnsineuazaninsalidnnsosnas
AuguamAlioUszifiulonadessiolsa CVD I way
5¥0U sdLDL-C $imuduwusiyu Framingham risk
score for male uag 10-year Framingham risk for
male WU 0.5373 way 0.5373 ageildsdiAsy
N9ER (p=0.048 Az p=0.048 MuSIFU)
dOARARINUNIIANYIUBY Namrata BK et al. (A.a.
2015)" fidnwlungusnegnsdiuan 144 519 uazmy
5¥0U sdLDL-C dususnu 30-year Framingham risk
(r = 0.62, p=0.02)

dwdunguitrsiumniusied 2 firuau
ihaalalnemzinends @wnsald Framingham
risk score in female titaUseiy 10-year Framingham
risk in female (%) sialsA CVD 19 twsizAn
cardiovascular risk score qmdm&j:muqmmwa
Uszanal 8 i wagdsanunsaldsedu sdLDL-C Sy
Framingham risk score in female Ihilosannnudn
5¥AU sdLDL-C fianuduiusiu Framingham risk
score in female Wag 10-year Framingham risk in
female (%) LUV strong WAy 0.731 agaiidudAgy
NEDR (p=0.025) Meilenvesiiesan Framingham
risk score WUIANATLUUAIINLALY (Risk Point)

Juvne (male) Aundls (female) Tnafitladeides (risk

factor) WU TC, BP way DM luinausissausieny
Inunlugndadrinziuunnudegainitludine way
Wetunlsauiu sdLDL-C Faduthdeideaniainy

o

Fuwusnunsiinalsa CVD aae wlatunlgsiunu
Jsrnnseslonmadssnalsn CVD lunwangslannai
LAY ﬁqﬁmiﬁwmiﬁmsﬂLﬂmaﬂuﬂdmi“mm

"\]WU'JU‘VTZLI’]ﬂ?JULWEJGLmWUEJMﬁVlMGUEJﬁiﬂVWI@L"\]‘Llll'mEN

Re

u Luaqmﬂmiﬂﬂmuﬂawmmmvmummalmim
HIMUUWANGNUDY (n=9)

AnAnssuUsENIA
YDUVBUNTLAMHD1UILNITLTINIUIAYTINY

Y
'
A

fougnlilddoyaliion1sdnuride vouqu
ovmasiasynyinuiidisaulasenisaurinlfenide
nfaild5aaa29ludef uasvounuanzinaiia
Msunng amAinerdeveunn fatuayuauyssunn
Tunside
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