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Corrected QT Interval is Associated with Nonalconolic Fatty Liver Disease in Korean Adult Men
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Background: Recently, the incidence of nonalcoholic fatty liver disease (NAFLD) has been growing rapidly. Corrected QT (QTc) interval prolongation is
known to be associated with the risk of coronary heart disease. In this study, our aim was to establish whether NAFLD diagnosed using

ultrasonography is associated with QTc intervals in Korean adult men.

Methods: We recruited 1,155 Korean adult men who visited the Gangnam Severance Hospital health promotion center between October 2007 and
July 2010. The participants underwent liver ultrasonography according to a standardized protocol, which confirmed the diagnosis of NAFLD.
Standard electrocardiography was performed for analysis of the QTc interval.

Results: The 1,155 participants had a mean QTc interval of 430.7+21.2 ms. Of them, 366 had a QTc interval >440 ms. The values of the QTc interval
increased in relation to the severity of NAFLD. After adjustment for confounders, QT interval prolongation was significantly associated with NAFLD in
the severe NAFLD group. The odds ratios were 2.102 (95% confidence interval [CI] 1.536-2.877) (model 1), 1.986 (95% Cl 1.399-2.819) (model 2),

and 1.960 (95% Cl 1.347-2.851) (model 3).

Conclusion: QTc interval prolongation was significantly associated with NAFLD severity in Korean adult men. Depending on the severity of NAFLD, QTc
intervals were prolonged. QTc interval length is easily determined and may contribute to cardiovascular risk stratification in male patients with

NAFLD.
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Table 1. Characteristics of study subjects according to NAFLD severity in men
) NAFLD severity
Variable :
Total Normal Mild to moderate NAFLD Severe NAFLD P-value
N (%) 1,155 538 (46.6) 362 (31.3) 255 (22.1)
Age (y) 53.2499 52.9+10.5 53.9+94 53.149.0 0.286
BMI (kg/m?) 245+2 8 233126 25.0+2.2 26.2+29 <0.001
SBP (mmHg) 126.5+15.7 125.2+15.7 126.3£15.3 129.5+16.0 0.002
DBP (mmHg) 78.9+9.0 77.6+8.7 79.149.2 81.4+8.8 0.002
AST (V) 241493 22.5%72 24.3£10.1 27.2+10.9 <0.001
ALT (IU) 28.05+15.98 23.43+11.18 28.61+£16.09 37.00+20.02 <0.001
GGT (IU) 4344532 40.1+64.9 46.0£44.9 46.7£32.1 <0.001
Calcium (mgy/dL) 89+0.4 8.9+0.4 89+0.4 9.0+0.4 0.798
Total cholesterol (mg/dL) 193.0+£35.7 187.8+33.7 194.6+36.9 201.9+36.1 <0.001
Triglyceride (mg/dL) 138.3+82.1 112.61619 143.3+71.1 185.2+108.1 <0.001
HDL cholesterol (mg/dL) 47 1£11.1 50.1£11.9 455+10.3 42.9+8.2 <0.001
Fasting blood glucose (mg/dL) 100.0£22.6 97.0£21.5 100.8+20.3 105.1£26.8 <0.001
Current smoker 367 165 (30.7) 119 (32.9) 83(32.5) 0.750
Hypertension® 443 184 (34.2) 145 (40.1) 114 (44.7) 0.013
Diabetes mellitus® 136 48 (8.9) 47 (13.0) 41 (16.1) 0.010
QTc prolongation 366 141 (26.2) 116 (32.0) 109 (42.7) <0.001
QTc (ms) 430.74£21.2 42781214 431.3+20.7 436.0+£20.6 <0.001

Values are presented as number (%) or meantstandard deviation.

NAFLD, nonalcoholic fatty liver disease; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; GGT, gamma glutamyl transferase; HDL, high-density lipoprotein; QTc, corrected QT.
*Hypertension was defined as a SBP >140 mmHg, DBP >90 mmHg or taking any anti-hypertensive drugs. "Diabetes was defined as fasting plasma glucose level >126

mg/dL or taking any diabetes mellitus drugs.

P-value was calculated for continuous variables by using 1-way ANOVA test or by chi-square test for categorical variables.
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Table 2. Logistic regression models for QTc prolongation according to

NAFLD severity in men
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Mild to moderate

Normal
(n

NAFLD severity

Mild to moderate
1.328 (0.991-1.779)

Severe
2.102 (1.536-2.877)
1.986 (1.399-2.819)
1.960 (1.347-2.851)

Normal

Model

109)

(n=

NAFLD
=116)

(n

141)

1
1
1

Model 1

1.229 (0.901-1.676)

Model 2

Figure 1. Proportion of QTc interval duration >440 ms in men stratified
by severity of NAFLD. The proportion of those with QTc interval >440

ms increased gradually according to the severity of NAFLD on ultraso-
nography. Overall, of the 366 subjects who had a prolonged QTc (QTc

>440 ms), 141 (26.2%) of them was normal group, 116 (32.0%) of

1.216 (0.884-1.672)

Model 3

Values are presented as odds ratio (95% confidence intervals) calculated by lo-

gistic regression analysis.

Model 1: Unadjusted model. Model 2: adjusted for age, BMI. Model 3: adjusted
for age, BMI, diabetes, hypertension, total cholesterol, triglyceride, HDL-choles-

terol.

the them was mild to moderate NAFLD group and 109 (42.7%) of

them was severe NAFLD group.

QTc, corrected QT; NAFLD, nonalcoholic fatty liver disease.

QTc, corrected QT; NAFLD, nonalcoholic fatty liver disease.
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