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Association of serum alanine aminotransferase level with left ventricular hypertrophy in adolescents

JIA Peng* , ZHAO Min, SUN Jiahong, XI Bo
" Department of Epidemiology/Maternal and Child Health, School of Public Health, Cheeloo College of Medicine,
Shandong University, Ji'nan 250012, Shandong Province, China
[Abstract] Objective To investigate the association of serum alanine aminotransferase ( ALT) with left ventricular hypertrophy
(LVH) in adolescents, and to provide scientific evidence for the early screening and intervention strategy of cardiac structure dam-
age. Methods Data were obtained from the third follow-up survey ( October 2023) of the " Huantai Childhood Cardiovascular
Health Cohort Study", including 1 156 healthy adolescents aged 12—17 with complete information. The sample population was strati-
fied into low ( Q1 group), medium ( Q2 group), and high ( Q3 group) ALT levels based on tertiles within the same gender and age
groups. Inter-group comparisons were conducted using analysis of variance and trend test. A multivariate Logistic regression model
was used to analyze the association between ALT levels and LVH, and stratified analyses were performed by gender and age groups.
Results  With the increase of ALT quantile level, the detection rate of LVH showed an increasing trend ( Q1: 3.7%; Q2: 10.6%;
Q3: 16.7%, Z=5.89, P<0.01). After adjusting for potential covariates, compared with the ALT group (Q1), the group (Q3) in-
creased the risk of developing LVH in adolescents (OR=2.09, 95%CI=1.21-4.12) . Stratified analyses by age and sex showed a
significant association only in boys and younger individuals aged 12 to 14 years [ OR (95% CI) were 2.64(1.04=7.67) and 3.24
(1.35-9.06), both P<0.05)]. Conclusion Elevated serum ALT levels are associated with an increased risk of LVH in adoles-
cents, and early detection and control of abnormal liver enzyme levels can help reduce early vascular structural damage and prevent
adverse cardiovascular events.
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N R BR 2 FL % % i ( alanine aminotransferase , ALT ) {E
S HFHEDRE R B A AL Fa bR, HoK-F- 58 5 2 At
Mg Kot VA B 25 VAR BT, B A BT
W AR ALT Jhi 5 23 I8 g2 40t AGSHEE S kR
KRS . AP BIER DT ALT K5
AR LVH R 5CIR , 45735 T A FREE o JUE 451 35 T o 14
TETE B BRSO MR 1) A S (AR AT

1 X&57FE

L1 A% BRSO RIE T IR i T i & 2T
JEA FE L A f R BA S 7 2023 4F 10 H 5
3 KBV, TEmA A A Y 1 200 24 DA HEBR
ARSI et R 000 e R o A A 0 5 e 3 44 4
RZIEA T 156 4 12~ 17 B HA EHERNEH D
i, B A 604 %, A 552 4 FRIAERS (14.13+
1.51) %, W E AR IR R A 3 T A 2 B e B
PR AE (HE5 . 20160308 ) , BT A BF 78 X6t 42 K
FR/ W N2 B R 2
1.2 Fik
1.2.1 EFRI SRA] PHILIPS CX30 (523 i
IS (FL A S4-2 BN FRER Sk M3 2 ~4 MHz)
AT, AR IS E 7 0 3 825 ( American Soci-
ety of Echocardiography , ASE)2010 4 JLB}Cy I & 45
Bl S A 220 % N AZ (left ventricular internal di-
ameter, LVID)  [B]f# 5 & (inter ventricular septal thick-
ness, IVST) A1 2200 % J5 BEJEJE (left ventricular posterior
wall thickness, LVPWT) , K ASE ¥ Devereux # 1F
IR A0 % B & (leftventricularmass, LVM ) ¥
LVM(g) = 0.8x1.04 x [ (IVST + LVID + LVPWT)"* -
LVID® 140.6; #& deSimone 243" 8 220 % 5L
(left ventricular mass index, LVMI) : LVMI (g/m*’) =
LVM/ & &>,
122 (Rt A M EAFFEXT R B AR i
(systolic blood pressure , SBP) Fl&T 5K H ( diastolic blood
pressure, DBP) (1) B /& A& W & fi F| HGM - 300
TR B m AR EE A, DU ), SR A2 33 I S
87 M AhE B BN IR BRUET ). R R e
JEISEEL, B AR DR A 2 0.1 em M1 0.1 kg, i#
S 2 U, G O BB T A B, AR BT R TR
% (body mass index, BMI) = 1A% (kg)/[ H & (m) ],
MG (22 0% )L 2 7 /0 4F i 1 58 R 06 A ) (WS/T
586—2018) Fifll 0 4 BMI 43 g 1F 8 5 I
(2) 04k 0l R B, 2SR IR A X 42 A RS 10 min J5 B
AR KU T, T8O B R A B A H AR
T b AR R A A a b DRl A O
LG REOTER— &, A ZIRE 20 3 Ik,
HAR WU ] 9 1 22 (A 4 10 mmHg (1 mm-

Hg=0.133 kPa) , BU5 W5 U I 2 i 19 - S B4R O e ¢
I EAH
123 Sl s2il# R 2= 10 h, WH
HiRH LA R 5 mL FIKiL, # EFHE 30 min
Ja L HEAT B0 AR B (B0 PR 13,5 em, 53 3000
v/min) , B 04 HAF T -80 C kA, RANARIK
P& ALT K-, SR AU480 4 A 2R Ak 43 BT X
( FE[E) I 25 fE ML KH ( fasting plasma glucose, FPG) |5
22 i Jig 25 1 IH [E 5 ( high-density lipoprotein cholesterol ,
HDL-C) K% B BE 85 1 JIH [ B% ( low-density lipoprotein
cholesterol , LDL-C) , H il =& ( triglyceride , TG ) .
1.2.4  pJbrifE SR AATBOT A BEHLIMER 13
ZVHART AT I 85 R — BT ( Kappa {H
¥>0.8) M VRS PN A T BEALFE AR Y |k ) | A AR FSF
(] AL I 8] | B AT 5l 7K S 0 S K R S ATORHEE A
5o BRKRIEA ST HEH (=5 h/d) R (<5
Br/d) " B RTE B K4y BIEE (=1 h/d) AR 2
(<1 h/d) "B BRI 3 A58 FL( <2 h/d) Flid 2 (>
2 h/d) M BRIRTCEHE AR 53 38 B (<1 0/ ) Fl
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F IR =80 I ARKF (1 A1) (R (Q2 4) |
EKF(Q3 ) .
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2.1 FRRAEAERBIAE JHEM 1156 & D4FE
SR B AT B 7K SRR 32 K S48 A E LAY H B 4 )
9 45.5% (319 4) 19.1% (295 %) ; B Atk BTG 5
JKFAE [ 36.1% (218 44),18.3% (101 44) | FIAS 2
[63.9% (386 %) ,81.7% (451 %) |y 1L 2% 5 A G it
RN (XP=44.82,P<0.05) , i K BB TE H
[27.8% (168 %) ,23.0% (127 %) ] FI KN JE [ 72.2%
(436 #4) ,77.0% (425 %) I L 22 S e ge it 2 X
(X*=3.26,P=0.07) . KA ER ORHE A K E FIRL 5
i 1) % B A EL A5 0 3] 2 79.0% (913 44) , 85.8% (992
2) 3 B R >1 K [25.7% (155 44)
15.9% (88 44 ) 1 M <1 ¥K[74.3% (449 £) ,84.1%

(464 2) Il 2Z S A G IEE L (X =15.71,P<
0.01) , ML BEIFE] >2 h/d [ 16.2% (98 44),12.0% (66
) TFI<2 h/d[ 83.8% (506 4 ) ,88.0% (486 %) 114
W E R TG E X (X*=3.92,P=0.05), ALT &Y
01.02 .03 59K 32.8% (379 44) 33.5% (387
£ .33.7% (390 4 ), 4 [32.8% (198 44) .33.5%
(185 44) .33.7% (186 %) 1 S &4 [32.8% (181 %) |
33.5% (185 44) .33.7% (186 44 ) 1 4% LH M ) b 22 5+ 0
it X (X =0.01,P=1.00) ; IE% F1 LVH 2 Lt
519 h 89.6% (1 036 44),10.4% (120 #4), 5 4
[89.6% (541 £) 10.4% (63 4) 1 5442 [ 89.7% (495
#).10.3% (57 %) IR L 22 3 RS HEE X (X =
0.00,P=1.00) ., H3& 1 "] U, 54 BMI, SBP AL )
] 25 I L ALT \LVMI 34755 T 402k (P {H19<0.05) o

F 1 ARFEMENF DEIEARTER LI (2+s)
Table 1 Comparison of basic characteristics among adolescents by sex(x+s)

bl K BMI/ SBP/ DBP/ B[R]/ PR F )/ FPG/ HDL-C/ LDL-C/ TG/ ALT/ LVMI/
1 \

(kg*m™) mmHg mmHg (h-d™") (hed™*  (mmol L™ (mmol L™ (mmol - L™")  (mmol - L") (u-L'h- (g-m™>7)
PBH604 2290495  121.40£12.10  61.60£7.47 7.40£1.30  0.86(0.29,1.52)  4.73:0.48 1.46+0.28 2.15£0.72 0.89+0.45  16.10(12.70,20.63)  32.47+5.20
T 552 21.94+4.41  110.80£10.32  61.55+7.07 7.35£0.89  0.64(0.29,1.29)  4.66+0.43 1.55+0.29 2.22+0.68 0.96+£0.39  11.80(9.70,15.00) 30.76+4.86
MR 1156 22442472 116.34£12.46  61.57£7.28 7.38+1.12 0.64(0.29,1.43)  4.70£0.46 1.50+0.29 2.18£0.70 0.92£0.42  13.80(10.80,18.10)  31.66+5.11
1 3.47 16.08 0.08 0.83 3.03 2.38 5.27 1.65 2.64 8.83 5.77
P{g <0.01 <0.01 0.94 0.41 <0.01 0.02 <0.01 0.10 0.01 <0.01 <0.01

T M(Pys, Prs) .

22 REALT %244 U % LVMI /K-F4= LVH # i1 &
seE fEMRT BEE ALT KT8, LVMI K- 22 7
HHiit2¢ 5 X (F=23.81,P<0.01) , LVH £ H} [ F¢

BT (Z=5.89, P<0.01) ; Fi BEPE DI FNAE#S 43
ZIE SRS BRI P (E39<0.01) , WLk 2,

£2 AR ALT KF3H/4E LVMI AKCEF LVH K R
Table 2 Comparison of LVMI levels and detection rates of LVH in different ALT level groups of adolescents

o1 02 03
A LI LVH LVH IVH  Fronf Zpfi
N LVMI/ (g » m™%7 ) NEC LVMI/ (g » m™27 ) N LVMI/ (g » m™27 ) ‘ ‘
(e m™) o £ B A
5 g 198 31.20£4.42 6(3.0) 202 31.97+4.85 17(8.4) 204 34.20£5.77  40(19.6)  19.32 5.82
1 181 29.75+4.53 8(4.4) 185 30.89+4.86  24(13.0) 186 31.62+5.00  25(13.4) 7.08 2.83
R % 12~14 209 30.72+4.10 6(2.9) 214 32.00£5.04  24(11.2) 215 32.93£5.64  36(16.7)  10.44 4.69
15~17 170 30.23+5.00 8(4.7) 173 30.77+4.60 17(9.8) 175 33.03£5.49  29(16.6)  15.09 3.61
sk 379 30.51+4.53  14(3.7) 387 31.45:4.88  41(10.6) 390 32.98+5.56  65(16.7)  23.81 5.89
i O BN R/ %, P {E35<0.01,
23 HVHEALT KF5 LVH #4928 RSN 3 e
'L\

LVH(RER 1) S51EH (B0 0) , &M 5] A8
BMI . AT Sl K 057 s [) | B A s ) 8 3 7K SR 4
A RER YR SBP Fll DBP %8 348 1 )5 , Logistic
Bl RL M 25 R B, 5 ALT KOS 4LAH B, Hok
4 Q2( OR=2.35,95%CI=1.23 ~4.71) Fl g K4
03(0R=2.09,95%CI=1.21~4.12) FH/V4EH) LVH %k
A AT HEMERG N (P $49<0.05) . FERAFI 12~ 14 H 4
o Al SR RS (P 1 <0.05) 5 i 7E £ A Al
15~17 %, 4% F I BE  SBP Hl DBP J&, = ALT
K5 LVH R TES it & L (P {E¥>0.05) . I
%3,

AWFFEEE R W T AR ARG & ALT K5
LVH A7 6, HAE T A 12~ 14 B 4RI A e
R PHE—TEANY BN, M ALT K
S-S T B R R AC R A RUBR: T S A — T
3114 HBEPAFEWFFR SR B R, ALT K5 1% K
S [AIAEAE IE A G, 328 ALT ZKSE39 0] B 5.0 45
RSB AT 5E) IR R A 5T B0 0, ALT T
SRR A S AR A o A DR | 3h ks B R Ak
AR B o LA 5096 19 JRURG: 388 i AR D& 20 4R 3
TR IURI T T ALT K35 AM4E T REA B T 1
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Table 3 Logistic regression analysis of the association between different ALT levels and LVH among adolescents
7l £ 75 Y
e ALT ke AL 1 PR 2 R 3

K ORE (95%CI) P1{A OR{E(95%CI) P1H ORE (95%CI) P1A

ERR/Y 12~14 Q1 209 1.00 1.00 1.00
02 214 4.28(1.82~11.75) <0.01 4.58(1.93~12.68) <0.01 3.31(1.35~9.38) 0.01
03 215  6.80(3.00~18.30) <0.01 7.11(3.12~19.24) <0.01 3.24(1.35~9.06) 0.02

15~17 Q1 170  1.00 1.00 1.00
Q2 173 2.20(0.95~5.53) 0.08 2.25(0.97~5.68) 0.07 1.55(0.58~4.39) 0.39
03 175  4.02(1.86~9.68) <0.01 4.07(1.88~9.84) <0.01 1.13(0.44~3.06) 0.81

) A Q1 198 1.00 1.00 1.00
02 202 2.94(1.19~8.30) 0.03 3.24(1.30~9.20) 0.02 2.20(0.83~6.52) 0.13
03 204 7.81(3.47~20.92) <0.01 8.36(3.69~22.5) <0.01 2.64(1.04~7.67) 0.03

pea Q1 181 1.00 1.00 1.00
Q2 185 3.22(1.47~7.85) 0.01 3.24(1.47~7.90) 0.01 2.66(1.12~6.88) 0.03
03 186  3.36(1.53~8.16) <0.01 3.40(1.33~8.28) <0.01 1.45(0.60~3.78) 0.42

FEYEN Q1 379  1.00 1.00 1.00
Q2 387  3.09(1.70~5.96) <0.01 3.19(1.75~6.18) <0.01 2.35(1.23~4.71) 0.01
03 390 5.21(2.96~9.84) <0.01 5.34(3.03~10.10) <0.01 2.09(1.21~4.12) 0.03

AR | R AN AR SRR 2 AEAR Y 1 R b R R AR (] R I | B AT SO BRFRUORHR AR BSK R B (FPG \HDL-C.,

LDL-C TG, B 3 FEA 8 2 Jrdi |- 0% H 5 ARk . SBP 1 DBP,

AW FT AL 53 #7 & BL, B A IR AR 8 4 7 0 4R
ALT ZKF-Fhm 5 LVH M6, SR 1 7E Lo A M AR I 2 o
NP il 8 T O R R L Al 55 S G TE G A S,
oA 5 2 5 0 S R T B O AR AR e PR S 22 57
S EMTFT SN, 5 A0 BMI #%f E h &t: LVH &%
FEARAN R 5L SR — S8 54—
THFSE o, BMI 5 5 M LVH A e PR ), Hirh4E
R e S H RO E TR S A X, —Tikk
FIARIGTT 622 4 6~17 % JLEF DR LB,
JLER DA DIE R B REAF I K, B 15 % UG HEA
P KR Hd LVMI KT 5 00 e 0 i s
it o5 A B W A OB —TEE T 2 071 44 10~ 18
& ARG & IR, BMI FIILE B I 5 LVMI
AOFTHE R IEA S, HBE JEMESE D4 LVM 3
TEA AR,

2 TR, AR IME ALT KFFHE 5 LVH A1
5, B B BRI i ot 5 S BT B K AT B T R
PN vk e N1 N SN [ ==X C e
ARWFFAEELL T A - (1) ATFGE g — WA W 1 e A
W ANREEA T R R AHE W 5 (2) A58 A 808 AR IR T —
Jrefds, BRI T 45 5 B MY 5 (3) #E Logistic [B115 43
MRl PRECRES H 43 SR A F 15 5% R0 0 1 e 7 A
IO FEARTEAN 7325 (4) WFE X G2 g e i 47 R
W ALT KOFESEFT =0 D B0 40 (B4 41 ALT /K-
Y KB FIEHFE B, R bk eI 45 R AL 2
%, FEAJGRITESE T B R AR R, IR R AR
PEBABNAIFFE i, i — 25 R R 6 I 7/ 4F 1 37 T g
KT XoF ST 301 I 485 83 5 ) R
Ay T R (ol W I E R Ui
Sk
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