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Relationship Between Elevated Alanine Aminotransferase
and Cardiometabolic Risk Factors in Korean Pediatric and
Adolescent

Yoonsoo Sung, Yujin Chang, Jung Ah Lee

Department of Family Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background: Obesity can lead to hepatic steatosis and inflammation, resulting in Received March 1, 2025
elevated alanine aminotransferase (ALT) levels. Although a previous study reported Revised April 23, 2025
a high prevalence of elevated ALT in obese individuals, few studies have examined Accepted May 29, 2025
its relationship with cardiometabolic risk factors in Korean adolescents. This study
investigated the association between elevated ALT levels and cardiometabolic risk in
Korean adolescents.

Methods: Data were analyzed from 1,660 adolescents (905 boys and 755 girls; aged
10—18 years) who participated in KNHANES VIII (2019—2021). Cardiometabolic risk
factors— including body mass index (BMI), waist circumference (WC), blood pres-
sure, fasting glucose, and lipid profile—were measured. Elevated ALT was defined as
>24.1 U/L for boys and >17.7 U/L for girls. Overweight and obesity were defined as
BMI >85th and >95th percentiles, respectively, according to the 2017 Korean Na-
tional Growth Charts. Statistical analyses accounted for sampling weights and com-
plex sample design.

Results: Among participants, 164 (9.1%) were classified as overweight and 266
(16.6%) as obese. Systolic blood pressure and triglyceride levels were higher in both
boys and girls with elevated ALT levels. After adjusting for age, residential area,
household income, alcohol consumption and BMI, boys with elevated ALT had higher
odd of diastolic blood pressure (OR 1.89; 95% Cl, 1.11 to 3.23, P = 0.017) and hyper—
triglyceridemia (OR 1.65; 95% Cl, 1.00 to 2.73, P = 0.048). In girls, elevated ALT was
associated with elevated systolic blood pressure (OR 2.94; 95% ClI, 1.44 t0 6.01, P =

0.003) and hypertriglyceridemia (OR 1.92; 95% Cl, 1.04 to 3.54, P = 0.037). Corresponding author
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P2 HH 723 + 0.4
cm@en £57| F2 108.6 + 0.4 mmHg, 0[27| & 67.2 +
0.3 mmHgOIICE. ZESS BT 925 + 0.3 mg/dl, ZHX|Y

51.9 £+ 0.3 mg/d|,

AST= H# 21.6 £ 0.3 U/L, ALT= B 18.1 £ 0.51 U/LSILC &
0l oSt stlS & MEZ XIS SEMMIEIU0IA OBTHHIEFY Af
0[Q! 2tH|ZF0i| shTot= 4= 164H2 2 A2 9.1% UM, 95T

Total (n = 1,660) Boys (n = 905) Girls (n = 755)
Mean (SE)
Age (years) 14.2 (0.1) 14.2(0.1) 14.1(0.1)
BMI (kg/m?) 21.4(0.2) 22.2(0.2) 20.5(0.2)
Waist circumference (cm) 72.3(0.4) 75.9 (0.5) 68.3(0.4)
Systolic blood pressure (mmHg) 108.6 (0.4) 111.3(0.5) 105.6 (0.4)
Diastolic blood pressure (mmHg) 67.2(0.3) 67.4(0.4) 67.0(0.4)
Fasting glucose (mg/dl) 92.5(0.3) 93.3(0.3) 91.7(0.4)
Triglycerides (mg/dl) 88.2(1.6) 87.8(2.1) 88.6(2.1)
HDL cholesterol (mg/dl) 51.9(0.3) 50.2 (0.4) 53.8 (0.5)
AST (IU/L) 21.6(0.3) 23.6(0.5) 19.5(0.3)
ALT (IU/L) 18.1(0.5) 22.0(0.8) 13.9(0.6)
N (%)

Household income®

1st quartile 147 (8.9) 78 (8.9) 69 (8.8)

2nd quartile 453 (26.7) 248 (26.6) 205 (26.9)

3rd quartile 560 (34.4) 311(34.5) 249 (33.9)

4th quartile 496 (30.0) 266 (30.0) 230 (30.4)
Presence of obesity

Normal 1230 (74.3) 640 (70.5) 590 (78.6)

Overweight 164 (9.1) 97 (9.9) 67(8.1)

Obesity 266 (16.6) 168 (19.6) 98 (13.3)

Values are presented as mean (standard error) or number (%).

*Household income was categorized into quartiles based on survey year - specific income distribution.
Abbreviations: BMI, body mass index; HDL, High- density lipoprotein cholesterol; AST, aspartate aminotransferase; ALT, alanine aminotransferase; SE,

standard error.
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H 2. Mean value of cardiometabolic risk factors according to elevated ALT

2 2XAE 3 BA40=2 Ha|df TR0t Model 12 188 25X
SI¥CM, Model 2= LI0|, AFX Y 2 7HHASE EH, Model 3
= U0l AFXY, 7174, 25 S+ Y HEZRRE R

0|C}. Model 201l ALT 450 st 2 0spMo| IR R0 A
CHAH QIRQIXIRE R2/0|5H Akt
0N Z2 57| H 0|27 29 QEHIN 22} 2 3HH(OR 2.33;
95% Cl, 1.18 to 4.58) & 1.8H{(OR 1.81; 95% ClI, 1.08 to 3.03)
2 LIEHCH D2 AHSESOl 2XH|7t 1.98H(OR 1.88; 95% Cl,
1.04 to 3.41), ISMX|LHZ0| QXH|7} 358((OR 3.47; 95%
Cl, 2.31 to 5.22)=2 LEHHLE OstloiM= ALT d&=0IM 35
odE—rIroH h:O IM){|I:” '-r DIE =’E1|)\E1|§01|D|’ 7I-7_|I- 9£H|7|-
2.6HH(OR 2.59: 95% Cl, 1.42 to 4.73), 2 381(OR 3.13; 95% Cl,
1.85 t0 5.32) 2 @XH| 4 681(OR 4.63; 95% Cl, 2.20 to 9.78)%
Ot 2% 3140} HAZX|47F 271 HHE Model 30AE L2 AH
2 CHAL URQIKIONA H2H0] RXI=IX| AT St ALT &
230N =2 07| Y| QXH|7F HATK|2 HXN S0 QK|
Z/ACH(OR 1.89; 95% Cl, 1.11 to 3.23), IEMX|UHZ| @
RH|7} 2F 1.6H] 0|A 22 QX|EACHOR 1.65; 95% Cl, 1.00 to
2.73). Ot M= ALT 450N =2 5718 2 =2 58X
Bto| QXH|7} 242} 2 9HH(OR 2.94; 95% Cl, 1.44 t0 6.01) 2 1.9
HH(OR 1.92; 95% Cl, 1.04 to 3.54)%iLt.

Systolic blood pressure (mmHg) Diastolic blood pressure (mmHg) Fasting glucose (mg/dL)
Elevated ALT
Mean (95% Cl)
Total No 107.4 (106.7—108.2)* 66.8 (66.1—67.4)% 92.1(91.6—95.5)
Yes 113.6 (112.2—115.1)* 69.2 (67.9—70.5)* 94.5(92.9—96.3)
Boys No 109.9 (108.8—110.9)* 66.7 (65.8—67.6)* 93.0(92.4-93.7)
Yes 115.6 (113.7—117.4)* 69.7 (68.0—71.3)* 93.9(92.4—95.3)
Girls No 104.9 (104.1—105.7)* 66.8 (66.0—67.6) 91.1(90.4-91.7)
Yes 109.6 (107.3—112.0)*% 68.1 (66.2—70.1) 95.8(91.4—100.3)
Total cholesterol (mg/dL) Triglyceride (mg/dL) HDL cholesterol (mg/dL)
Elevated ALT
Mean (95% Cl)
Total No 162.5 (160.8—164.2)* 83.2(80.2—86.2)* 52.8 (52.1—53.5)
Yes 169.8 (165.3—174.3)* 110.6 (102.3—118.8)* 47.9 (46.7—49.2)
Boys No 157.8 (155.5—160.0)* 80.6 (76.7—84.5)* 51.2 (50.2—52.2)
Yes 170.5 (165.0—175.9)* 111.8(101.8—121.9)* 47.0 (45.7—48.2)
Girls No 167.1 (164.9—169.3) 85.7 (81.6—89.8)* 54.4 (53.4—55.3)
Yes 168.4 (161.6—175.2) 108.0 (94.6—121.4)* 499 (47.7-52.2)

Values are presented as mean (95% confidence interval).
*P-value < 0.05.

Abbreviations: HDL, high— density lipoprotein cholesterol; AST, aspartate aminotransferase; ALT, alanine aminotransferase; Cl, confidence interval.
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H 3. Logistic regression analysis for cardiometabolic risk factors according to elevated ALT

High SBP High DBP Impaired fasting glucose

OR 95% Cl P-value OR 95% Cl P-value OR 95% Cl P-value

Boys Model 1 242 1.26—4.63 0.008 1.90 1.13-3.17 0.015 1.39 0.86—2.25 0.181
Model 2 2.33 1.18—4.58 0.014 1.81 1.08—3.03 0.024 1.38 0.86—2.22 0.187

Model 3 1.78 0.79—4.03 0.165 1.89 1.11-3.23 0.019 1.04 0.58—1.86 0.902

Girls Model 1 1.88 0.64—5.55 0.251 1.28 0.60—2.75 0.523 2.52 1.36—4.65 0.003
Model 2 1.87 0.64—5.49 0.252 1.30 0.61-2.78 0.503 2.59 1.42—4.73 0.002

Model 3 2.94 1.44—6.01 0.003 1.77 0.81-3.89 0.155 1.51 0.80—2.84 0.201

High total cholesterol High triglyceride Low HDL cholesterol

OR 95% Cl P-value OR 95% Cl P-value OR 95% Cl P-value

Boys Model 1 2.01 1.11-3.62 0.021 3.65 2.37—5b.32 <0.001 1.49 0.88—2.53 0.136
Model 2 1.88 1.04—-3.41 0.037 3.47 2.31-5.22 <0.001 152 0.90—2.57 0.117

Model 3 1.22 0.60 -2.47 0.5679 1.65 1.00—2.73 0.048 0.57 0.28—1.15 0.119

Girls Model 1 1.63 0.84—3.15 0.147 3.13 1.85—5.31 <0.001 4.65 2.20—9.83 <0.001
Model 2 1.65 0.85—3.20 0.138 3.13 1.85—5.32 <0.001 4.63 2.20—9.78 <0.001

Model 3 1.49 0.70—3.17 0.300 1.92 1.04—3.54 0.037 2.03 0.74—5.56 0.170

Values are presented as odds ratio (95% confidence interval).
Logistic regression analysis was conducted using three models: Model 1; adjusted for age, Model 2; adjusted for age, region, and household income, Model 3;
adjusted for age, household income, region, frequency of drinking, and body mass index (BMI).
Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high—-density lipoprotein; OR, odds ratio; Cl, confidence interval.
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