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We evaluated the possible clinical application of Non HDL-cholesterol and triglyceride to
HDL-cholesterol ratio as a metabolic syndrome predictor for the elderly in Korea. 1,543 elderly
persons aged 65 years or older who visited the health examination center of Gyeonggi Regional
General Hospital from January 2015 to December 2017 and had a health checkup were enrolled in
this study. Metabolic syndrome was diagnosed based on the American Heart Association/National
Heart, Lung, and Blood Institute (AHA/NHLBI) standards. Abdominal obesity was assessed by the
Asia-Pacific standards presented at the World Health Organization (WHO) West Pacific Region.
Non-HDL-cholesterol was calculated as the difference between total cholesterol and HDL-
cholesterol. The metabolic syndrome predictive power was higher for triglyceride to HDL-
cholesterol ratio than for Non HDL-cholesterol. After correcting for related factors, triglyceride to

HDL-cholesterol ratio was higher in the 4 quartile, which had a higher risk of developing Corresponding author: Kyung-A Shin
metabolic syndrome, than in the 1* quartile. The optimal cutoff value for the triglyceride to Department of Clinical Laboratory Science,
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HDL-cholesterol ratio can be a simple and practical indicator of the risk of metabolic syndrome.
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oM, ¥ FlaHEY 1Es AW Z¥ A E(high
density lipoprotein cholesterol, HDL-Zd| A H &) 2] Xjo| 2
AxtEls v s A ZEAHEmon high density
lipoprotein cholesterol, Non HDL-Z#] 2 H &) o] 4]
GHEeke] 91dS W7ok AR AR A= S THO-8.
ARG A7 |5 F oA E S-S 7Pl A #e 54
A3 HDL-E8 2 &5 4= o] 3.2, Non HDL-E4|

£HE FA2 A dirtel g itk 2ACE A o

Z(very low density lipoprotein, VLDL), 57+ Y& |2 ¢l
A(intermediate density lipoprotein, IDL), AU % |l =
|2~ H=(low density lipoprotein cholesterol, LDL-Z&| A
B2, A4 il 2(a) (Lipoprotein (a))ol] Aok S| 2|
E& 81 & qlrh= AR o] SItHOl. Keys S191 249 7t9]
F4#4-E 59 Non HDL-ZH| A &3 T 5 AeH ]
/o] HDL-ZE|lAHERET =otal Huskgloh E3t
Menotti 5{101 3,3957 9] H/d2 1081 AR Aol A]
Non HDL-Z#| A8 Fo] THd-sHdge] o5k Alg5 of| 5}
+ Aleal Hastelet 1o tiARs- 5t Non HDL-Z2]
2E|E7Re] Ao tieE A A7, A 5o Aol 2
e Bl o], Lee F(1112 943 A SE Non
HDL-Ze| AHZo| thaks$t2] /18 8.2lo]7]= ShAIRE o
AR tS Ak A8 Xd7]E¢] HDL-2YAHE
oL} FAJA T} &2 o] 2 A sEi= ofu2tal B alskGitt.
F3 Z47Fo] A A #E HHA O ZAT= AR A4

O] Zgof| o3t Bl &= oA A DTS B k= A
(3, A k= G A lTH2, 13]. 53] 54
-SY2EE H|&(triglyceride to high density
lipoprotein cholesterol ratio, TG/HDL-C ratio)< 41832
oS ol &Sk F-83 Aol oH12-14]. A 4 ¢
1Rl QlEHA IS A&l AR FAY/HDL-Z8 A~
H1E v&o] F5 w1 9l oH[12], HDL-ZE A H E3} 54 4]
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HE H&S BV A7 G5 B als QLo ol A
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A2 A 85 Non HDL-ZE| AHE S/ A/HDL-Z&| A
H|E H|&2] JAAE 7HsAS Hrlshr] Yol i ol &3
27 714k A BFALA} BFdL.
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1. A+ i

201549 1956 20179 129714 47179 SdE LY 2
FHARAE S Hdsto] A7 AARE65A] o] =91
tjake 2 shict, AR EA x| YA ES npgo g 7t
Agto|ut A AS 7 Agke] iR}, 5 Ao ¢
& A= s B8oAU, 2E53E 0= A=Al
QJgt 25 thdab= 1,543 (e 9561, ©14d 587)°]Sirt.
2 A= A7 A S S ol A AR El A 291 h 2 o] 49
£ AHX 50E w2 & AASIITHIRB No: SP-2018-14-
012-058)

2o]= EA(Medisave UK Ltd., Weymouth,
UK)E ARS8t QPgATE ol A 23] WHE: 279 & Fd gk A A
skl om, A 3 A58 Aks Sk A4+ #4171 Inbody 720
(Biospace Co., Seoul, Korea)= &4} Al5kg)= 71
(m)2] AlF20.2 U=o] &=k 4=(body mass index, BMDE
Aot slelEe F42 oS He i 7PEA 52 Wl
‘ol Al Xote] 5= oot T AEs e SANS =
AL ZAJ5Ile} AREALS 18l 8AIZE o1 T E/ASE oA &
o] Mg (antecubital vein)ol Al 8-S AAJsHACE
Y AHE, SA4AE HDL-C, LDL-C, 38289, 84 17
T C-HR&AJehi(high sensitivity C-reactive protein, hs-
CRP)& TBA-200FR NEO (Toshiba, Tokyo, Japan) AJ3}3} %+
H|2 2389k Jold M4 (hemoglobin Alc, HbAlc,
GHDb)= Variant IT (Bio Rad, CA, USA)E E-48191.00, ¢l&
22 Roche Modular Analytics E170 (Roche, Mannheim,
Germany)& #4131t} Non HDL-EHAHES 39~
HE2 HDL-Ze| A8 &2 Xfo] 2 AAFslTHT, 8].
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2) S = 27|
AR 20059 =44 Eko] o A] 3k 9F American
Heart Association/National Heart, Iung, and Blood Institute
(AHA/NHLBD7 |55l whet 571A] A| 3k 5 37FA] B o[ ah:

M4



Sk 79 Asteich. B9k AHA/NHLBI® 7| & H5H[9
<= World Health Organization (WHO) West Pacific Region
of| A AA Sk oFAloF-B T 212 712 A-8-513iTH16, 171
TAA A7) vhaat 2 O slelEd) @A =90 e,
o4 >80 cm @ 589 =100 mg/dL @ SR =150
mg/dL @ HDL-C: 94 <40 mg/dL, ©14 <50 mg/dL ®E
o 7] ¢ =130 mmHg E+= 0]¢7] @ =85 mmig
o], &L T OFAIE Folohal Q= oAk ol

7| 2] k= A= 75313

3. EAIEN

o] ¢13Lo] EAEA L. [BM SPSS Statistics 24.0 (IBM, N,
USAYE ol-gste] Aejstglon, A1Ave Bt + F-HA}
A=A Bt 1o AW, tiAR T Ao i
A g B9 Aol & ERlsh] S18l] EH 2 rtest
(independent sample #test)E AA|SFSITE T3 ARG
9] g ¢l o Wk E= Non HDL-Z&| A E0 544
H/HDL-ZE| AEE v]&2] Xfol & ZRIsH7| 9fol YU
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(Correlation, correlation coefficient)& £4181%.2.H, ROC
(receiver operating characteristic) 2+A1-&
ol F ot At ASE T A 7IEdkE ToF
Non HDL-Ed¥| A& 44 /HDL-Ed| 21
AR E B O & A T ES dlSsh] s ¢
g, delEe, 9, 3 5REES EAT

(logistic regression)er A-85F3Iet. A4 949 W2
Fo=HE gho] 0.05 w9kl & 3t

Z

1. 48 U DAS SR ZITRS0] M2 Ao Q4m Sy

O5A| o wgle] Aol whe A i S
Table 10l A|A$F vt} ek A, Hlg, o]l o= ot
Aol =8kon, BMI= @A ET ool =qthEs P<
0.001). 2ZY~AEE, HDL-ZYAHE, LDL-ZYAHE
Non HDL-ZH| AHE2 o o] @A ET oo m (i F P<
0.001), 359, 24 hs-CRPE= oJA B} FAdo] =7 Lhe}

X)(one way analysis of variance, one-way ANOVA)-< %3] STHES £<0.001). 24 <, 5719k olebr] €, 54
AT AR00], Scheffe] VA S B K9S BE A FHAWHDL- B A81E W&, HbAle, D& 4
k. g3 919 2 919 Non HDL-Ed 28 & 9 544 of wh& 2po] 7} et thARS S Aehf-of] wh o At
W/HDL-FE| AHE &1l Addell thofirls A WA EAHoR A9 At o] =9keH
Table 1. Characteristics of the study participants according to gender and presence of metabolic syndrome
. Women Men Without MetS With MetS
Variables (N=587) (N=956) P-value (N=1,232) (N=311) P-value
Age (years) 70.38+4.58 70.67+4.84 0.244 70.43+4.66 71.09+5.02 0.028
Height (cm) 152.28+5.52 165.09%6.11 <0.001 160.42+8.39 159.42+9.18 0.082
Weight (kg) 57.31£7.62 65.96+9.33 <0.001 61.61+9.39 66.86+9.68 <0.001
BMI (kg/mz) 24.71+2.95 2417297 <0.001 23.90+2.93 26.26+2.33 <0.001
WC (cm) 81.02+7.44 85.07+8.03 <0.001 82.16+7.77 88.96+6.75 <0.001
SBP (mmHg) 119.50£16.59 119.05+14.71 0.584 117.04%£14.62 127.86%£15.61 <0.001
DBP (mmHg) 74.33+£9.88 74.48+9.17 0.763 73.36+9.17 78.61+9.36 <0.001
TC (mg/dL) 200.35+37.12 185.67+32.67 <0.001 190.54+34.47 194.07 £37.65 0.114
HDL-C (mg/dL) 55.87+13.32 52.76+13.96 <0.001 56.08+13.66 45.49+10.80 <0.001
LDL-C (mg/dL) 125.80%£33.76 113.92+29.13 <0.001 117.39+30.97 122.91+33.32 0.008
TG (mg/dL) 124.96+70.53 121.40%67.68 0.324 108.38+56.61 179.69+82.05 <0.001
Non-HDL-C (mg/dL) 144.48+36.90 132.90+32.11 <0.001 134.46+33.63 148.58+35.46 <0.001
TG to HDL-C ratio (mg/dL) 2.49+1.93 2.57+1.79 0.406 2.11+1.40 4.23+2.36 <0.001
Glucose (mg/dL) 95.39+17.99 99.65+24.01 <0.001 95.08+20.63 109.72£23.40 <0.001
HbA1c (%) 5.99+0.72 6.04+0.93 0.314 5.92+0.80 6.45+0.95 <0.001
Insulin (WU/mL) 5.53%£3.89 4.98+3.80 0.133 4.50+3.18 771477 <0.001
Uric acid (mg/dL) 4.45+1.18 5.55%+1.33 <0.001 5.09+1.34 5.28%1.52 0.028
hs-CRP (mg/dL) 0.16+0.26 0.26+0.65 <0.001 0.21+0.54 0.25+0.50 0.227

Values are presented as means=standard deviations.

Abbreviations: MetS, metabolic syndrome; BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic
blood pressure; TC, total cholesterol; TG, triglyceride; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein
cholesterol; HbA1c, hemoglobin Alc; hs-CRP, high sensitivity C-reactive protein.
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(7=0.028), Al%, BML, slef=], =719 o] ¢h7] Aot T3t of
ARGt AT R O thARS 9 K ekt oll A =] Urebytet
(R5 P<0.001). LDL-ZH|2HZ(2=0.008), 54 A5, Non
HDL-ZYAHE, S4AAY/HDL-2Y AH & v, 358,
HbAlc, 9l&d, 8AR AR Ao Al o m (R 5
P<0.001), HDL-FE A HES AR ekt ot thAk
S0t v Aol A s= A VERETH 2<0.001). Z1eut thARS:
Tt AR w2 A FEE AEHE, hs-CRP= JH7t
2ol 7k Gl ltHTable 1).

2. DMESZ 2101 2i=0f = Non HDL-Z2|AH|E1t
FEX|Y/HDL-SHAHE HIZ2| X}0]

WA o] AR St $19 891 WE<=o] w2 Non HDL-Z]|
AEHEG] Aol AR HE 8 Qlo] vt E ot AR
o 1 aslo] 274, 37121 tellAl Non HDL-ZH| AHEC] 3=
o, a3 S g ¢lo] 1709 FETH A 98
f910] 37[¢l oA Non HDL-ZHAEZ0] E9htH(P<
0.05). 0143 9] - thAks <t 1 aclo] gl 174, 270
TETH AR A a1 478 o)l ol Al Non HDL-
FeAHEo] wokow, ATt A 8.lo] 37]3 -2 o
A3 99l g 9lo] 17]9] Xtk Non HDL-E| A HEo]
=0 cKFigure 1). AR 19891 SEro] w2 FAd 2
/A Y/HDL- S AH & vl&2] Aol AT 18 8.
A &7} 57V E SAAY/HDL-SH AHE v 7]
Sto] S71eRRl om, o4 o] 79 thAlsot 1A R cle] 274 ©]
Al o A ARSIt $18 8.1 A7 57 FERE 547
H/HDL-ZH| AEE B|7} v]E| 4 0 & F7Fst ek (Figure 1).

3. HAS = =211t Non HDL-SHIAHIE 3
FEXY/HDL-SHAHE HiSZte| A2t

HARS - 919 8917 Non HDL-ZE| A8 2 S48 7%/
HDL-ZH|2HE l&7te] S 1% A YR= Table 2

180.00 6.00

P<0.001 abe Fe0.001

160.00

b
140.00 N - -
12000
100.00
80, @Men
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60:
40.
20.
000
0 1 2 3 4
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of| A AJ8tAch 2 AEo A Non HDL-Z8| A28 3)2|E
#|(7=0.080), 4+=71(:=0.069)2} o]$+7] EU(=0.065), T4
AH(r=0.373)3} o] FHEAE B9 o, HDL-ZE AHE
(=—0.150)7H= 2] AAIE YErIT o]43<] 7$-Non
HDL-ZH| AHE2 35S ALt tae$a f19al
IHAFHIAIE Bl om, FAoll A= o589 (:=0.143), 54
A9 (r=0.385)3 Fo] AJHAAE, HDL-ZEAHE(=—
0.177)3= &9 A4S Btk BE oA S494%/
HDL-ZHAEE vl &2 8] E8(=0.214), 5%71(7=0.064)
o o]2k7] @l(=0.079), /3 AH(:=0.930), F-EEFH:=0.085)
7} ofo] AIAE B 9o, HDL-ZH| AHE(=—0.568)7}
£ 29 IS e 49 A9 SAA/HDL-&F

1o 1o

Table 2. Correlations between the Non-HDL-C, TG to HDL-C ratio
and metabolic syndrome components

Non-HDL-C TG to HDL-C ratio
Overall
WC (cm) 0.080** 0.214**
SBP (mmHg) 0.069** 0.064*
DBP (mmHg) 0.065* 0.079**
TG (mg/dL) 0.373** 0.936**
HDL-C (mg/dL) —0.150** —0.568**
Glucose (mg/dL) —0.019 0.085**
Women
WC (cm) 0.100* 0.188**
SBP (mmHg) 0.130** 0.139*
DBP (mmHg) 0.110** 0.163**
TG (mg/dL) 0.359** 0.940**
HDL-C (mg/dL) —0.164** —0.560**
Glucose (mg/dL) 0.006 0.031
Men
WC (cm) 0.143* 0.233**
SBP (mmHg) 0.018 0.008
DBP (mmHg) 0.035 0.019
TG (mg/dL) 0.385** 0.936**
HDL-C (mg/dL) —0.177* —0.577**
Glucose (mg/dL) —0.009 0.111**

*P<0.05, *P<0.001.
Abbreviations: See Table 1.

abed
abed

Figure 1. Differences in Non HDL-C
- and TG to HDL-C ratio according to
be the number of risk factors for metabolic
aMen syndrome. Abbreviations: See Table
uWomen 1. a, significantly different from the
MetS score 0 at £<0.05; b, signifi-
cantly different from the MetS score
1 at A< 0.05; ¢, significantly different
from the MetS score 2 at £<0.05; d,
significantly different from the MetS

score 3 at ~<0.05.

3 4=

MetSscore



_|_:

1/\E11§H10L%1‘% e Aol drot A E A
WHAE HerdleH, 942 32le(=0.233), 579415

(ro 936), 58 G(=0.111D)3+= ¥ A, HDL-Z
Y AHE(=—0.577) 3= 22] AHS YERAtHTable 2).

o

4. Non HDL-ZHAHIE X! SHX|L/HDL-SHAEIE
HIE2| tHAIS 2 OiI&E

ARG ol 252 913 Non HDL-ZH| A= 9 S/ A%/
HDL-Z| 2 & 1] 2] AUC (95% CI)*= Table 3] A4St v}
Zth. Non HDL-Z#| A1 22] AUCZES 0.616, 0.588, 0.624
(A4 EH*PX} WA, o= UeEREtth ROC A4S 53t thAt
5 ) _,46]- Non HDL _-_gﬂ /\Eﬂi_,] Z x% 7]_,_%}& x%
A EH*W 9l o dellA] 141.50, Fdoll A1 131.50 o] %let. 543
A 9/HDL-ZE| AHE ¥]8-2] AUCER 0.825, 0.847, 0.819
(A AL, 014, F/)E YERETh ROC 341 &k tiA
S35 o35S $J8 Non HDL-ZY| AH|E2] 24 7|53k A
A Aol A= 2.78, 03432 2.79, B3 2.77 o] At Table 3).
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5. Non HDL-ZAHIE 3! SEXY/HDL-ZAHIZ
HIZ2| ARZ2I=0i| THE A2

Non HDL-ZE| AE|E AR 40 w2
SAL H oA A, e ey, 9Y, v EEdS

1A

A0 S ke A E%
(Table 4). d4o1H S421%

T2 ks uhg 7Hs 4
_O,] %*641: 217 HokrOo.

_— T =

EE
oJ o7} 93

g =
HEE

Ay 7

=
o

-

203

_g

HDL-Z 2 A& H] ARE9fo]

o Ex% 37 oF

T SARE Aol A HiARS = 2 ¢

o 79 ARSI

HEE 2.9, 4AHES140] ShAE S 9 SRR 172 Lheh

o} LRETLS W AT A0 1A}

S vk, 91, BlelEd,
91520} ] wfo] 4AHES oA A
275 Uehdet. ool %
Sldpo] mhe T AR ) s
Bk s AN A

=2=H, 0 1 &2

9.5, 4ARE IOl A ARG St

Hhd, A, sel=d,
o} Blarso] AR ol A o] i

9ItHTable 5).

Table 3. Non-HDL-C and TG to HDL-C ratio quartile to predict of metabolic syndrome

ol ILHEFCLS

o208 -

5y 9w 29 )

o=

A HH/HDL-Z AE1E 1] AR

g HABIR -e?% 85 1AF

Cutoff value AUC (95% CI) Sensitivity Specificity
Overall Non-HDL-C 131.50 0.616 (0.582~0.650) 0.717 0.483
TG to HDL-C ratio 2.78 0.825 (0.799~0.851) 0.778 0.783
Women Non-HDL-C 141.50 0.624 (0.575~0.674) 0.693 0.526
TG to HDL-C ratio 2.79 0.847 (0.810~0.885) 0.733 0.851
Men Non-HDL-C 131.50 0.588 (0.540~0.636) 0.665 0.514
TG to HDL-C ratio 2.77 0.819 (0.783~0.856) 0.820 0.746
Abbreviations: See Table 1; AUC, area under the curve; Cl, confidence interval.
Table 4. Unadjusted and adjusted odds ratios of the Non-HDL-C associated with metabolic syndrome
Odds ratio for Men
Unadjusted (95% ClI) P-value Adjusted (95% ClI) P-value
1% Quartile 1
2" Quartile 0.744 (0.408~1.360) 0.337 1.504 (0.531~4.256) 0.442
3 Quartile 1.039 (0.592~1.822) 0.895 1.751 (0.473~6.486) 0.402
4™ Quartile 0.746 (0.407~1.366) 0.343 2.793 (0.413~18.879) 0.292
Odds ratio for Women
1% Quartile 1
2" Quartile 1.390 (0.603~3.206) 0.440 1.652 (0.454~6.009) 0.446
3 Quartile 1.296 (0.588~2.860) 0.520 0.925 (0.202~4.241) 0.920
4" Quartile 1.138 (0.524~2.470) 0.744 0.511 (0.069~3.779) 0.511

Adjusted odds ratios for age, waist circumference, blood pressure, and fasting glucose.

Abbreviations: See Table 3.
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Table 5. Unadjusted and adjusted odds ratios of the TG to HDL-C ratio associated with metabolic syndrome

Odds ratio for Men

Unadjusted (95% ClI) P-value Adjusted (95% ClI) P-value
1% Quartile 1 1
2" Quartile 0.785 (0.287~2.147) 0.637 0.408 (0.100~1.673) 0.213
3 Quartile 2.857 (1.257~6.495) 0.012 1.814 (0.562~5.854) 0.319
4™ Quartile 17.025 (7.789~37.213) <0.001 27114 (17.279~37.997) <0.001

Odds ratio for Women

1% Quartile 1 1
2" Quartile 3.435 (0.950~12.425) 0.060 0.652 (0.130~3.267) 0.603
3 Quartile 9.459 (2.824~21.683) <0.001 2.272 (0.486~10.627) 0.297
4™ Quartile 29.190 (10.22~33.53) <0.001 28.624 (10.460~31.135) <0.001

Adjusted odds ratios for age, waist circumference, blood pressure, and fasting glucose.

Abbreviations: See Table 3.

d
]

=
2 AA T} AR o582 Non HDL-SH| AHEE
o} A/ HDL-Z| AHE H&o] A Yelston, A

ot IS ol &5k S AM/HDL- 23| A H1E Hle o] 4]
A 7123k 2.8019ic}. B3 91 ¥le) S, €9, RG-S
B & SHAY/HDL-ZH A8 S vl & IARE PR 4
ARE 912l BiARSSt Y Sffo] frolskAl E3ith

o

2 JEUIRE 1Y B AT 2

-

2H, o1 E20&

l

i oZi
o

A A A T 93l & shiol
o, Qe Aol thAbetS A8 A Akt dager
o] QItH18, 19]. IDL-ZE| A E2 A E AT A5
o 9lom okl oSt IDL-FHAHES] TaE HE T3
of 78 A ATE 7HA Q= A 0= Al A ATH20, 211, wet

A Q788 A3 o)A LDL-ZH AHES X 52

2 o g A3k QJeH22]. 2@y LDL-EE A H S
AR St 7] A f 4o 3EFFE| O] QlA] ofom o] & Kt
7] $13l LDL-Z&| A8 E2] 4 5-E 3t Non HDL-Z2| A H|
[aksto] Alg-she Aol f-8otttal HarEH23]. 58

¢k 71> Non HDL-Fe| AH|[Eo| LDL-Fe| AHE8ETE ofu 2t
ofx | A ekl BETH G AR 9] 9191t o] WA TR s
o] Qlthal B arE o th24]. T3t 6841 0]A4+2] =91& thAto
= 2ol A Non HDL-ZH| AHE2 8o dAY o] A8
Q1o =2 A¢t=]m, LDL-F| A SR THE o) U7t =9k
oH6). A Edsto] Lee 5111 Non HDL-Zd| A
HlEo] thaet ol 5542l i aclo|x|ut, 544
HW/HDL-ZE| AE1E HIE, S/3A, of2A| 2 el B/ofaEA]
Achil A] B, 22 AHE/HDL-Z2H 4 H S B & 5 Kot
A 1A =7 R Hsieleh, e Qls tid o & S o1

Eo N

[e]
-

www.kjcls.org

o|A% Non HDL-Z#|AHES S4AY/HDL-SH AEE
HlEE T ARG oS58 o] Wokon At o
et JokE nX|A] Hok= AR UFEP"“D}

A5 A 571 HDL-ZE| AH1E Aoz Qe A1
Jo] EAJZ] giafolAtolch25]. whebAl, 10 %<t Framingham
W74 0 2 7ot A3t S/ A H/HDL-FH AHE &) 5
7]-831-)\_' A= w251 Holl:bé;_o]-x q— 26], T3t =0 =
A/ HDL-ZFE AH S HlE-2 2H 203 AU E AT

=2

S
O

A& small, dense low density lipoprotein particles)2] <A
£ &5z Aol M 27], JlEHA A 9 v
= Aokt f-8-5keH28]. = 3 =

/A /HDL-Z| AH E Bl Pt WS oFAIsHARE
S/A/HDL-Ze| A HIE vl Qe AT

S, W15, Aol whef oheet AkE B L
A/ HDL-Ze| A HlE vl AR ol o
o, QS B & g ERoA SR

HDL-ZH| AH1E B8 AR 4ARES40] tiAS:

~| 1.)1

o

39 $1e] Tl 22k 27w, 2980 of81A Skt ol
B8 58749 S4AY/HDL- B A S 1] 80| S
2 3137 §13t ebalo] i ke wilo] B 4 GheS o]
S Zsfolet, T3k S /HDL- e 262 v]& uw

k|

A A 9 =2 A7} Q= A o= Hiﬂﬂ% [30], &
Jrof| A= AR HDL-Z AH 2L A|9lshd olﬂgEﬂ
O} AFTEAZE A 02 = L}EP*E}

o| 49| o Lol A FA A H/HDL-Zd| AH| = 8]-&3} ¢l
A Atol o] IAl= Ao uhel o2 AIHE yepdc thg
/Ké] L]—/\ 2 o_—,LO f= }_]L% ?l—;_"— oqx-] [¢) ];H/K]—O = 7\1\—1111:11—/
HDL-ZHAHE v]&0] Ad 7|54 2,52 HaETH31].



o
2,
[o

£

A
of

ok

N

i
of

ol

o,

D)
T

O{_,

2
HDL-ZE| AHE v]&2] 24
of =25 AAtellA] 3.50]91 0271, TAFt Q1
O] A 2 A A A B T4 AN/ HDL-ZH| AHE
7124 3,002 R ET20]. & vE A= 4
2ol A /A H/HDL-ZH| AH|E Hl&o] 2+ 2,59 3.
k= o1 B ol A ladlA Aol o =3t
IS g o & ot i A Ad} gt S o

L
St

T
W oo oo
oSk mok

e %
(ON] =} ] _>d, »

T2 g b

ofN K OB I o ox

T oZ
. X
o, &L
™

1
i
fr
3
2 =
W o
r%*jg
EJZi

o,
l‘_%i
2
l“jrlg
£z
rﬁﬂﬁ
ro
ol
=2 oo

AV

1=

Sha

<k

Fok

B

=

(@}

O

—

=

@,

)

5

2

o

=

d

)

ik

ox,

2,

o M

r

ro

o |0
B HU
r 10 X

%
-,
i
)

(]
8
£
>
i
1=

T
25
ko
B>
rir
ek
ol
ofy
o,
>
o
o

N of
_l

©

SF A A A A AS= QTS dl=t], ofZE]|7}HA
FTPAA QIS E T A ehl) B 47} A Uept F-4 4]
U= delo] HoH34]. whEbA] 9le
HDL-ZH AH S v 2.82 7|50 2 o 73} L=
ol5 A O T i 4 Q= FEATTF o Hh

AZA 0 =& - 2lo]| A Non HDL-ZH A S E T} 24 2]
HDL-ZH|AHE Hl&o] ARG XS flof Qg8 o=
A4 7hsAo] o =9ttt T3t SAA/HDL-Z8 A8 B

2 ARG 1S 7ok hdstar A-8-4 2l A7}

o

o o
fijo

—

o
A 7
O

N
o

ok
b
[-'0
flo
)
o
|o
b
NG
S~
o
o
M
2
A
o
N
[
>~
ek
ofN
@]
=)

A7HA] 7714 o S e o] A7 RIAE S Wdste] 4734
Z1& AASE65A] o] =91 1,543 tiA e = 69Tt of
AREEatS American Heart Association/National Heart,
Lung, and Blood Institute (AHA/NHLBI)7|5=0]| we} 2Itts
et EEHTRS World Health Organization (WHO) West
Pacific Regionol| A A|AS}= ofAlot-B 1] 7|5 48
stk Non HDL-Zd|AHES F2d| 48153 HDL-Z2
2AE|EO] Aol 2 ATt AR o] %22 Non HDL-
| AEHIEET SAA W/ HDL-ZY A HE v]80] =7 et
sk T8RS AR & SAAN/HDL-Ze| AH1E vl
& ARSI R 4ARES] 0]tk 1 18 o] =3t
o}, Eot oAt WS oS50l S AN/HDL-E 9 A~

Korean ] Clin Lab Sci. Vol. 50, No. 3, September 2018 251

B2 W8] 44 7)24h8 2,80/ 940} SAAM/HDL-2 e 4
1 e AR S8E BRI et AgAal

A7} 8 % e

Acknowledgements: None

Conflict of interest: None

REFERENCES

10.

11.

12.

. Reaven GM. Role of insulin resistance in human disease

(syndrome X): an expanded definition. Annu Rev Med. 1993;
44:121-131.

. Park HS, Lee SY, Kim SM, Han JH, Kim DJ. Prevalence of the

metabolic syndrome among Korean adults according to the cri-
teria of the International Diabetes Federation. Diabetes Care.
20006;29:933-934.

. Lim JW, Kim SY, Ke SS, Cho BL. The prevalence of obesity, ab-

dominal obesity and metabolic syndrome among elderly in
general population. Korean ] Fam Med. 2011;32:128-134.
https://doi.org/10.4082/2011;32:128.

. Guize L, Thomas F, Pannier B, Bean K, Danchin N, Bénétos A.

Metabolic syndrome: prevalence, risk factors and mortality in a
French population of 62,000 subjects. Bull Acad Natl Med.
2006;190:685-697.

. Miccoli R, Bianchi C, Odoguardi L, Penno G, Caricato F,

Giovannitti MG, et al. Prevalence of the metabolic syndrome
among Italian adults according to ATP III definition. Nutr Metab
Cardiovasc Dis. 2005;15:250-254.

. Kawamoto R, Oka Y, Tomita H, Kodama A. Non-HDL choles-

terol as a predictor of carotid atherosclerosis in the elderly. J
Atheroscler Thromb. 2005;12:143-148.

. Cui Y, Blumenthal RS, Flaws JA, Whiteman MK, Langenberg P,

Bachorik PS, et al. Non-high-density lipoprotein cholesterol
level as a predictor of cardiovascular disease mortality. Arch
Intern Med. 2001;161:1413-1419.

. Lu'W, Resnick HE, Jablonski KA, Jones KL, Jain AK, Howard W],

et al. Non-HDL cholesterol as a predictor of cardiovascular dis-
ease in type 2 diabetes: the strong heart study. Diabetes Care.
2003;26:16-23.

. Keys A, Karvonen MJ, Punsar S, Menotti A, Fidanza F, Farchi G.

HDL serum cholesterol and 24-year mortality of men in
Finland. Int ] Epidemiol. 1984;13:428-435.

Menotti A, Spagnolo A, Scanga M, Dima F. Multivariate pre-
diction of coronary deaths in a 10 year follow-up of an Italian
occupational male cohort. Acta Cardiol. 1992;47:311-320.

Lee KH, Son JC, Kim BT, Choi BH, Hye ]S, Cha CK, et al.
Non-HDL Cholesterol as a risk factor of metabolic syndrome in
Korean women. Korean J Obes. 2007;16:102-110.

Salazar MR, Carbajal HA, Espeche WG, Leiva Sisnieguez CE,
Balbin E, Dulbecco CA, et al. Relation among the plasma trigly-
ceride/high-density lipoprotein cholesterol concentration ra-
tio, insulin resistance, and associated cardio-metabolic risk
factors in men and women. Am J Cardiol. 2012;109:1749-1753.

www.kjcls.org



252 Seung Bok Hong and Kyung-A Shin. Non HDL-cholesterol and Triglyceride to HDL-cholesterol Ratio

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

Salazar MR, Carbajal HA, Espeche WG, Aizpurta M, Leiva
Sisnieguez CE, Leiva Sisnieguez BC, et al. Use of the plasma tri-
glyceride/high-density lipoprotein cholesterol ratio to identify
cardiovascular disease in hypertensive subjects. ] Am Soc
Hypertens. 2014;8:724-731.

Jeppesen ], Hein HO, Suadicani P, Gyntelberg F. High trigly-
cerides/low high-density lipoprotein cholesterol, ischemic
electrocardiogram changes, and risk of ischemic heart disease.
Am Heart J. 2003;145:103-108.

Burchfiel CM, Laws A, Benfante R, Goldberg RJ, Hwang L], Chiu
D, et al. Combined effects of HDL cholesterol, triglyceride, and
total cholesterol concentrations on 18-year risk of athero-
sclerotic disease. Circulation. 1995;92:1430-1436.

Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH,
Franklin BA, et al. Diagnosis and management of the metabolic
syndrome: an American Heart Association/National Heart,
lung, and Blood Institute Scientific Statement. Circulation.
2005;112:2735-2752.

World Health Organization. The Asia-Pacific Perspective: re-
defining obesity and its treatment. Sydney, Australia: Health
communications Australia; 2000. p19-20.

Lee SW, Kim HC, Lee HS, Suh I. Thirty-year trends in mortality
from cerebrovascular diseases in Korea. Korean Circ J.
2016;46:507-514.

Tsay YC, Chen CH, Pan WH. Ages at onset of 5 cardiometabolic
diseases adjusting for nonsusceptibility: implications for the
pathogenesis of metabolic syndrome. Am ] Epidemiol.
2016;184:366-377.

Wilson PW, D'Agostino RB, Levy D, Belanger AM, Silbershatz H,
Kannel WB. Prediction of coronary heart disease using risk fac-
tor categories. Circulation. 1998;97:1837-1847.

Baigent C, Blackwell L, Emberson J, Holland LE, Reith C, Bhala
N, et al. Efficacy and safety of more intensive lowering of LDL
cholesterol: a meta-analysis of data from 170,000 participants
in 26 randomised trials. Lancet. 2010;376:1670-1681.

Preiss D, Neely D. Biochemistry laboratories should routinely
report non-HDL-cholesterol. Ann Clin Biochem. 2015;52(Pt
6):629-631.

Khan SH, Asif N, Jjaz A, Manzoor SM, Niazi NK, Fazal N. Status
of non-HDL-cholesterol and LDL-cholesterol among subjects
with and without metabolic syndrome. ] Pak Med Assoc.
2018;68:554-558.

www.kjcls.org

24

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

. Di Angelantonio E, Sarwar N, Perry P, Kaptoge S, Ray KK,
Thompson A, et al. Major lipids, apolipoproteins, and risk of
vascular disease. JAMA. 2009;302:1993-2000.

Ginsberg HN, Zhang YL, Hernandez-Ono A. Regulation of plas-
ma triglycerides in insulin resistance and diabetes. Arch Med
Res. 2005;36:232-240.

Marotta T, Russo BF, Ferrara LA. Triglyceride-to-HDL-choles-
terol ratio and metabolic syndrome as contributors to car-
diovascular risk in overweight patients. Obesity (Silver Spring).
2010;18:1608-1613.

McLaughlin T, Reaven G, Abbasi F, Lamendola C, Saad M,
Waters D, et al. Is there a simple way to identify insulin-resistant
individuals at increased risk of cardiovascular disease? Am J
Cardiol. 2005;96:399-404.

Kannel WB, Vasan RS, Keyes M]J, Sullivan LM, Robins SJ.
Usefulness of the triglyceride-high-density lipoprotein versus
the cholesterol-high-density lipoprotein ratio for predicting
insulin resistance and cardiometabolic risk (from the Framin-
gham Offspring Cohort). Am J Cardiol. 2008;101:497-501.
Kim-Dorner SJ, Deuster PA, Zeno SA, Remaley AT, Poth M.
Should triglycerides and the triglycerides to high-density lip-
oprotein cholesterol ratio be used as surrogates for insulin re-
sistance? Metabolism. 2010;59:299-304.

Salazar MR, Carbajal HA, Espeche WG, Aizpurtia M, Maciel PM,
Reaven GM. Identification of cardiometabolic risk: visceral
adiposity index versus triglyceride/HDL cholesterol ratio. Am J
Med. 2014;127:152-157.

Song DK, Lee H, Sung YA, Oh JY. Triglycerides to high-density
lipoprotein cholesterol ratio can predict impaired glucose tol-
erance in young women with polycystic ovary syndrome.
Yonsei Med J. 2016;57:1404-1411.

Murguia-Romero M, Jiménez-Flores JR, Sigrist-Flores SC,
Espinoza-Camacho MA, Jiménez-Morales M, Pifia E, Méndez-
Cruz AR, et al. Plasma triglyceride/HDL-cholesterol ratio, in-
sulin resistance, and cardiometabolic risk in young adults. ]
Lipid Res. 2013;54:2795-2799.

Eckel RH, Yost TJ, Jensen DR. Alterations in lipoprotein lipase in
insulin resistance. Int J Obes Relat Metab Disord. 1995;19(Suppl
1):516-21.

Grundy SM. Hypertriglyceridemia, atherogenic dyslipidemia,
and the metabolic syndrome. Am J Cardiol. 1998;81:18-25.



