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Relationship between Metabolic Syndrome and QTc Interval Prolongation
Kwang-Shik Park, Min-Seok Seo, Wan-Je Cho, Jung-Hyun Lee, Hye-Ree Lee, Jae-Yong Shim*

Department of Family Medicine, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Background: The prevalence of the metabolic syndrome in Korea is about 20%. The metabolic syndrome is known
to increase the risk of cardiovascular disease. However, the relationship of this syndrome with electrocardiographic
subclinical risk factors such as corrected QT (QTc) interval prolongation has not been evaluated extensively in Korea. In
this perspective, we studied the relationship between metabolic syndrome and QTc interval prolongation among Korean
adults.

Methods: We analysed 1,560 Korean subjects (men, 873; women, 687; age, 30 to 75 years) at a health promotion center

of a university hospital from November, 2006 to Jun, 2007. Subjects were evaluated for metabolic syndrome using a
questionnaire, physical examination, blood pressure and blood test. QTc interval was measured from the standard 12-
lead electrocardiogram.

Results: In women, the odds ratios of QTc interval prolongation according the number 1, 2, 3 > of diagnostic criteria of
metabolic syndrome were 1.62 (1.07 to 2.45), 2.70 (1.59 to 4.59), 3.24 (1.65 to 6.32) compared to the number 0 (P for trend
< 0.001). In men, the odds ratios according the number 2, 3 > of them were 2.53 (1.56 to 4.11), 3.49 (2.05 to 5.93) (P for
trend < 0.001).

Conclusion: In Korean Adult, metabolic syndrome is significantly associated with QTc prolongation. As the number of
diagnostic criteria of this syndrome increased, the ratio of QTc prolongation tends to be increased. This study suggest
that the measurement of QTc interval of subjects with the diagnostic components of this syndrome can help predict
cardiovascular risk of prolonged QTc.
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Table 1. Clinical and metabolic characteristics.

B GTh(P<0.001). T2} QTe 7+ A1e] B dRiol A

37.7%, A ol A 31.7% 2 FA | A B =THP=0.014) (Table
1).
2. EH/‘]”_‘T:'L’—] 11:]__'7]"‘ 2408 f +HE

2005 AHA/NHLBIO| A P igt JASS 0] A 7| &
a4 FHES AR R B DL 41.8%, ALFF AW
31.6%, ¥ HDL-Z3| A E 22.2%, B35 1|k 22.0%, 13

182%5 A3t EAbo A FHES 2 A HRE AT

H 18 ISR, SR e 18, W2 HDL-Z3 A
HE A9 AR A= B 2HDL-Z8| 28| E, 18, 1
FAA Y, ERanh vEgre] LAt 28 Y 7he] z+

Zro] Atk 7|39 B L W HDL-ZH| AH 28 A 98t
k-

A, Sk, A oA FA7E o 2o H
3| 2u] A =U*THP<0.001) (Table 2).
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3. QTec A7} BAEFZe] g
o] Aoy

wol, 4, &5 BMI 2 @4 22 AT $ Qe 4

Characteristics Total (N =1,560) Men (N =873) Women (N = 687) P-value*
Age (y) 470+87 475+92 463+7.9 0.003
BMI (kg/m”) 243+29 25.0+2.8 2SSERPAY <0.001
Waist circumference (cm) 81.3+9.1 85.8+7.5 75.5+7.8 <0.001
SBP (mmHg) 125.0+15.3 129.3+13.8 119.5+15.3 <0.001
DBP (mmHg) 78.2+10.0 81.4+9.1 74.1+£9.7 <0.001
Serum calcium (mg/dL) 9.3+0.3 9.4+0.3 9.2+0.3 <0.001
Total cholesterol (mg/dL) 184.7+31.7 186.9 +31.0 182.0+32.4 0.002
HDL cholesterol (mg/dL) 52.9+11.9 49.3+10.5 57.5+12.1 <0.001
Triglyceride (mg/dL) 137.8+96.5 161.2+111.0 108.1 £62.6 <0.001
Fasting blood glucose (mg/dL) 93.1+19.7 96.9 +22.2 88.4+14.7 <0.001
QTcinterval (msec) 422.0+20.5 415.0+18.6 431.0+19.3 <0.001
Metabolic syndrome 299 (19.2) 226 (25.9) 73 (10.6) <0.001
Current smoker 375 (24.0) 335 (38.4) 40 (5.8 <0.001
Heavy drinker 117 (7.5) 108 (12.4) 9(1.3) <0.001
QTc prolongation 547 (35.1) 329 (37.7) 218 (31.7) 0.014

Values are presented as mean + SD or number (%).

BMI: body mass index, QTc: corrected QT, SBP: systolic blood pressure, DBP: diastolic blood pressure, HDL: high density lipoprotein.

*P-values between men and women by two sample t-test or chi-square test.
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I AR Y] J 7]E Q4AE 7He) AT S AT E Y
HApel A2} w4 S| EY|, =57 EY 2 o|¢7] EY,

FRAA LA Qe 7HA T {-9)5 o) FHTAE et
(P<0.001). FEE G2 oJx}o| Ak QTc 7HE I} 5-2] g k2l

A7) 2 LFEH TH(r=0.101, P=0.008) (Table 3).

4. PAFFZY AW 7% 59} QTe 744 A%
AR At 7] ol mheh R o7, 174, 27, 3

7l o)Al o2 BE3HS QTc 7H4 8] Hu-2 H|u -2 1

GRLo] 739 7247} 407.7+17.3 msec, 413.0+18.6 msec, 417.2+19.3

msec, 420.1+17.0 msecS X 11, oJ=}2] - 7247} 427.2+18.1

msec, 431.1£19.8 msec, 434.5+18.2 msec, 440.6+19.6 msecS H &

Table 2. The prevalence of individual abnormalities of the

metabolic syndrome.
Total Men Women P-value*

Abdominal obesity 343 (22.0) 262 (30.0) 81(11.8) <0.001

High-TG or 493 (31.6) 364 (41.7) 129 (18.8) <0.001
medication use

Low-HDL or 346 (22.2) 152 (17.4) 194 (28.2) <0.001
medication use

High-BP or 652 (41.8) 474 (54.3) 178 (25.9) <0.001
medication use

High-FBS or 284 (18.2) 226 (25.9) 58(8.4) <0.001
medication use

AR} o2} ’Ro A ARG T A 7] 7 S
of| w2t QTe 7+ 8] B+t &= FAH &= {93t Ao 7F QL ik
(P<0.001). E3+ QTc 7+2 ARA}o] BB Abw 1w Yx}o]
79 2 ol whE} 23.2%, 31.6%, 42.9%, 49.6%S X% 31, ¢ Z}-2]
739 ZF Foll Wk 23.1%, 32.6%, 43.7%, 46.6%= Hof Y =
oA EA A0 2 893 THP<0.001) (Table 4).
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29 At 7|& $2ofl e QTe 7+ A9 oddsH] S A3}

Table 3. Partial correlation coefficients between QTc intervals and

variables related to metabolic syndrome.

Men Women
r* P-value’  r* P-value'
Waist circumference (cm) 0.176  <0.001 0.152 <0.001
Systolic blood pressure 0251 <0.001 0.221 <0.001
(mmHg)
Diastolic blood pressure ~ 0.267  <0.001  0.186 <0.001
(mmHg)
HDL cholesterol (mg/dL) —0.004 0.909 —0.052 0.175
Triglycerides (mg/dL) 0.126  <0.001 0.145 <0.001
Fasting blood glucose 0.061 0.070  0.101 0.008
(mg/dL)

Values are presented as number (%).

TG: triglyceride, HDL: high density lipoprotein, BP: blood pressure,
FBS: fasting blood sugar.

*P-values between men and women by chi-square test.

Adjusted for age, body mass index, smoking, alcohol, serum
calcium.
*r: partial correlation coefficient. "P-value by partial correlation
analysis.

Table 4. Relationship between the number of diagnostic criteria of metabolic syndrome and QTc prolongation.

The number of diagnostic criteria of metabolic syndrome*

P-value

0 2 3<

Men (no) 155 266 226 226
QTc (msec) 407.7+17.3 413.0+18.6 417.2+19.3 420.1+17.0 <0.001"
QTc prolongation, no (%) 36(23.2) 84 (31.6) 97 (42.9) 112 (49.6) <0.001"

Women (no) 290 221 103 73
QTc (msec) 427.2+18.1 431.1+19.8 434.5+18.2 440.6 +19.6 <0.001"
QTc prolongation, no (%) 67 (23.1) 72 (32.6) 45 (43.7) 34 (46.6) <0.001*

*Diagnostic criteria for metabolic syndrome; abdominal obesity, high triglyceride or medication use, low high density lipoprotein or

medication use, high blood presseure or medication use, high fasting blood sugar or medication use. ‘By one way ANOVA. ‘By chi-square

test.
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Table 5. Odds ratios of QTc interval prolongation according the number of diagnostic criteria of metabolic syndrome.

The number of diagnostic criteria of

metabolic syndrome' Crude OR (95% CI) Adjusted OR* (95% CI) P-value P for trend

Men

0 1.0 1.0

1 1.52 (0.96—2.40) 1.48 (0.93—2.36) 0.093

2 248 (1.57—3.92) 2.53 (1.56—4.11) <0.001

3< 3.24 (2.06—5.11) 3.49 (2.05—5.93) <0.001 <0.001
Women

0 1.0 1.0

1 1.60 (1.08—2.38) 1.62 (1.07—2.45) 0.023

2 2.58 (1.60—4.15) 2.70 (1.59—4.59) <0.001

3< 2.90 (1.70—4.95) 3.24 (1.65—6.32) 0.001 <0.001

OR, odds ratio; CI, confidence interval.

*Adjusted for age, body mass index, smoking, alcohol, serume calcium. 'Diagnostic criteria for metabolic syndrome; abdominal obesity,

high triglyceride or medication use, low high density lipoprotein or medication use, high blood presseure or medication use, high fasting

blood sugar or medication use.
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6.32)2 QTc 7H2 AAFo] 913 0] =& 2 © & LERGTHP for
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