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Relationship between ALT/AST and arterial stiffness in non-fatty liver patients”
XIA Chunli ,HUANG Yuqing ,FENG Yingqing”
(Guangdong Cardiovascular Institute/Guangdong Provincial People’s Hospital/
Guangdong Academy of Medical Sciences ,Guangzhou ,Guangdong 510080,China)

[Abstract] Objective To study the relationship between serum alanine aspartate aminotransferase ratio
(ALT/AST) and arterial stiffness in non-fatty liver patients. Methods A total of 773 residents who had un-
dergone brachial-ankle pulse wave velocity (baPWV) testing in Guangdong communities from January 2014 to
December 2016 were selected as the subjects,and demographic data, physical examination,blood glucose, blood
lipids and liver enzymes were also collected. The baPWV was classified into the increased arterial stiffness
group (=1 400 cm/s) and the normal group (<1 400 cm/s). Multivariate logistic regression and linear fitting
model were used to analyze the relationship between serum ALT/AST and arterial stiffness. Results The lev-
el of ALT/AST was significantly higher in the increased arterial stiffness group than that in the normal group
[(1.1440.40) vs. (1.07+0.37),P=0.008]. When ALT/AST was treated as a continuous variable, ALT/
AST was significantly associated with increased arterial stiffness (OR =2. 31,95%CI:1. 28 —4. 15, P =
0.005) ,after adjusting for age,gender, systolic blood pressure, body mass index, fasting blood glucose, blood
lipids, renal function, smoking, glutamyl transpeptidase, alcohol consumption, hypertension, and diabetes.
When ALT/AST was treated as a categorical variable, using the first quintile as referent, the risk of increased

arterial stiffness for participants in the second, third and fourth quartiles were 1. 02(95%CI :0.58—1.82,P =
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0.935),1.31(95%CI :0.79—2.19,P =0. 300) and 1. 90(95%CI :1.03—3.50,P =0. 040). Linear fitting anal-
ysis showed that ALT/AST was nonlinearly related to baPWV,and when ALT/AST=7.6,ALT/AST (=

4.66,95%CI:1.10—8.23,P=0.011) were significantly correlated with baPWV. Conclusion

Serum ALT/

AST was significant related to arterial stiffness in non-fatty liver population.
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YR S R 30 0 A S bk fe A R B9 0 A9 ER B O ik
B, BRARAFTT 3R W 98 AE A0 A AL 52 0 7E 2l ik £ s R 4
Ik R R R Y AT A R R — R
B AR L H R R DA T T R ER s i S U 3 9 1Y
FARSES A Sk BF 5T K BT B L O 0L R Y &
A R b R AR e R b Y 2 R Al AR
ROl 5 R4 @R A B Bl U AH (ALT/AST) Al i
TP B Bk EE B . 5 baPWV A FL L 33 THUAS 56 5 7] 20
GHAT A% AH XA B o T B O A L T 0 ) fok AR A
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ALT/AST 5 gkt B i) 5¢ 5 . L A il IR 512 % 4
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VEHL 2014 4 1 J & 2016 4F 12 H1E)" KA &4t
X AT baPWV Kl 19 Ji ROMFGE X 42 . A0 AARUE : (1)
MY 18~60 %5 () AENR W T 3 . HEBR bR UE . (DR
FHZ5% (B 45 R R 245 L B TR 25 BR B 25 R BF 2590 5
(2) 95 B MEF R FBE AL P98 s (3D JBEIR 58 P DI BEAS
4 B B 5 () Bl RS G A (B R IR D 5 (5) ik
LR AR D baPWV Bl . A 9T 28 BE B fe FE 2 Tt
St
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1.2.2 ABXn&fe 2 3L

BHEIRE 5 min f5, i ff H VP1000 & & (EX

W, K50, B A # 47 baPWV K, ¥ baPWV =

alanine transaminase;aspartate aminotransferases;brachial-ankle pulse wave velocity;arte-

1400 cm/s W B & 99 A 3h Bk 12 1 B 3% fn 41,
baPWV<C1 400 cm/s BB #H N A LR A . g Wi IF
ok B B R . 2 I R OR TR T 140
mm Hg Al (B) & 5K £ K T4 T 90 mm Hg & X H
ok E IR 2SR TR % T 7. 0 mmol/L E
SCR R K BRI
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55 THECROBE LUIURCE T A8 3R R T BCR AT AR X
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%1,
2.2 RF ALT/AST 545 8] 38 A BE A 2 4% &
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AST 55 gy ik fe £ 5 384 Jnn %85 V) AH 5¢ (OR = 2. 31,95%
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1. 02(95%CI.0.58~1.82,P=0.935),1. 31
(95%CI:0.79~2.19,P=0.300)F1 1. 90(95%CI .

ARSI 7 R B A SCIR AR B IS LS — o LA D S

1.03~3.50,P=0.040) , ALT/AST 5 2 ik {5 fifi i 136

W58 = =R U A 5 B IOk R A R N B AE B BE Ay I UIAH G, WLk 3,
*x1 EEAMZGBEEEEMAELSS
) SN R4 B KA 1 i
TiH t/x* P
(n=773) (n=1468) (n=305)
SRR (s, %) 48.6147.92 46.397+7.95 52. 0146, 57 10. 28 <20.001
BMI(z =5, kg/m®) 23.1943.20 23,043, 38 23.4342. 89 1.69 0. 091
Wi R (x +5s »mm Hg) 119. 8514, 80 114. 65+12. 38 127.83+14. 67 13.43 <20.001
FF5K R (-5 »mm Hg) 76.1049. 94 72,6448, 45 81.40+9. 74 13.24 <<0. 001
23 W MM (2 =5 »mmol /1) 5. 4240, 65 5.3140.58 5.7840.72 5.69 <20. 001
S [ 85 (e 45, mmol /1) 5.4340. 94 5.2940. 93 5.6440. 93 5.10 <<0. 001
ZEH Gt s mmol /1) 1.14+0. 87 1.04+0. 85 1.30=0. 87 4.22 <<0. 001
NS A (x5 »mmol/ 1) 1.3840. 37 1.390. 35 1.36740. 39 —1.01 0.314
RS AR B A (& £s »mmol /L) 3.3240. 82 3.23740. 80 3.4640. 83 3.78 <20.001
A B K (5 ,1U/ L) 25. 80425, 12 23.11422.08 29. 92428, 73 —0.60 <20.001
ALT(+5.U/L) 23.12+14.96 22,0615, 57 24.76413. 83 2.46 0.014
AST(x+s5,U/L) 20. 7148, 20 20. 2048, 46 21,5047, 74 2.15 0.032
ALT/AST(z+s) 1.090. 38 1.0740. 37 1. 140, 40 2.66 0. 008
baPWV(x +s,cm/s) 1 375. 40194, 34 1 255.56+97. 85 1 559. 30158, 62 32.92 <20.001
BNk ES # (s mL e min ' ¢ 1.73 m™) 71.49411. 86 73.55+12.16 68. 3110, 64 —6.15 <<0. 001
P (O] 2.37 0.123
P 507(65. 59) 297(63. 46) 210(68. 85)
s 266(34.41) 171(36. 54) 95(31.15)
WA (95D ] 0. 06 0. 806
i 592(76. 58) 357(76. 28) 235(77.05)
= 181(23. 42) 111(23.72) 70(22. 95)
YA (V)] 0.95 0.331
i 465(60. 16) 288(61. 54) 177(58.03)
2= 308(39. 84) 180(38. 46) 128(41, 97
B2 LE 2 (%6)] 95. 14 <20.001
i 678(87.71) 454(97. 01 224(73. 44)
iz 95(12. 29) 14(2.99) 81(26. 56)
BRI (20) ] 5.49 0.019
N 747(96. 64) 458(97. 86) 289(94. 75)
2 26(3. 36) 10€2.14) 16(5. 25)
=2 ALT/AST( * 10) M I BIESHB S ABFELZETR
H Q1(=203) Q2(n=196) Q3(n=247) Q4(n=219) F/x* P
SRR (s, %) 49,9348, 60 49, 4618, 68 50. 0249, 38 50. 947,85 0.58 0. 365
BMI(z s . kg/m®) 21. 8042, 60 22.58+2.90 23.65743. 22 24,3143, 16 25. 38 <0. 001
Wi (x £s »mm Hg) 114. 02+14. 63 117. 76+ 14. 64 121.69413. 83 125.42+14. 37 4.62 <<0.001
FF5KE (r +5 »mm Hg) 714449, 41 74.08+10. 32 77.84+9, 23 80.43+8. 89 4.52 <<0. 001
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gk?2 ALT/AST( * 10) LB BE 43 H B & N BEE LT =
HH Q1(n=203) Q2(n=196) Q3(n=247) Q4(n=219) F/x? P
7S R IR (o £ s mmol /1) 5.2040. 57 5. 2440, 46 5.6341.09 5.6740.7 11. 44 <<0. 001
S HH E B (e 45 s mmol /1) 5.3940. 89 5.3240.91 5.3140.93 5.7340.95 4.95 <<0. 001
=W G s smmol /1) 0.7570. 44 0.9070.51 1.2440.73 1.5941.22 5.71 <<0.001
IR A (£ s »mmol /L) 1,540, 37 1. 4470, 39 1.26+0. 33 1.3340. 35 7.17 <20. 001
K RS HE A (5 »mmol /L) 3.2540.76 3.2340.79 3.3140. 84 3.5040. 86 6.93 0. 003
A W IR (2 5, 1U/ L) 17.07+15. 63 20, 33413. 85 29, 54433, 23 33.59423.73 5.92 <20. 001
ALT(z =%s,1U/L) 15.2046.18 17.7345.71 22.75410.13 34, 214220, 79 3.08 <£0. 001
AST(z =%5,IU/L) 17. 4944, 47 18,8944, 46 20. 0446, 79 26.25411.43 0.23 <£0. 001
baPWV (z %5 ,cm/s) 1330.332223.23  1356.972178.15 1 441.2672249.78 1 451. 472196, 44 1.37 <£0. 001
/Rt R (s mlL e min! + 1.73 m®) 73.56413.58 70. 92411, 62 70. 1611, 48 68. 95410, 83 1.25 <20. 001
RN (20)] 16. 22 <<0.001
% 54(26. 60) 113(57. 65) 208(84. 21) 187(85. 39)
s 149(73. 40) 83(42.35) 39(15.79) 32(14. 61)
U GIRICZN 19.83 <£0. 001
& 175(86. 21) 161(82. 14) 176(71. 26) 159(72. 60)
P 28(13.79) 35(17. 86) 71(28.74) 60(27.40)
iln (%6)] 91.10 <£0. 001
& 166(81. 77) 132(67. 35) 137(55. 47) 83(37.90)
B 37(18.23) 64(32. 65) 110(44. 53) 136(62. 10)
HrSWiE M2 (V5] 198. 69 <<0.001
& 190(93. 60) 176(89. 80) 213(86.23) 176(80. 37)
P 13(6.40) 20(10. 20) 34(13.77) 43(19. 63)
HSWIRE IR (20) ] 13. 64 0. 003
& 200(98. 52) 194(98. 98) 237(95. 95) 204(93.15)
B2 3(1.48) 2(1.02) 10(4. 05) 15(6.85)
*3 miE ALT/AST EzhBEBERN X R
) HR 1 R 2 iR 3
TiH
OR 95%CI P OR 95%CI P OR 95%CI P
ALT/AST 1.66 1.14~2.42  0.008 2.31 1.43~3.72  0.006 2.31 1.28~4.15  0.005
ALT/AST 44348
Q1 1.00 1.00 1.00
Q2 .09  0.69~1.72  0.711 107 0.65~1.76  0.786 .02 0.58~1.82  0.935
Q3 136 0.92~2.01  0.127 1.31 0.84~2.04  0.228 1.31 0.79~2.19  0.300
Q4 1.74 1.15~2.62  0.009 2.10 1.27~3.48  0.004 1.90 1.03~3.50  0.040
P s 0. 005 0. 004 0.035
RO 1, oA R B AR s MY 2, AR IS M R BMI AR 3 afF — 25 R B S0 4 T 2 I IR I 7 SR % UKt L ) 8 LR LR i i P

2.4 ZHMBAHH ALT/AST 5 baPWV 8 % 4
ALT/AST Fl baPWV S 4E Ny % 2275 1, 5 %% A

KIRBRHNRIG LS R ALT/AST<7.6 i,

ALT/AST Fl baPWV JC ] i A 3¢ (B = —9. 70,

95%CI: —27. 99 ~ 8. 58, P = 0. 299), 4 ALT/

AST=7. 6 B}, ALT/AST Fl baPWV BJ 5 #f % #
(B=4.66,95%CI:1.10~8.23,P=0.011), £l
EAMT R ALT/AST 5 baPWV ZIELM: LRI



FTHREF 2020458 A% 49 %% 16 4

K1,

baPWV (cm/s)
400
1

1

1 350
1

L1010 o 0 O OO D0 ULLOLE LU
5 10 15

20 25
ALT/AST (Fg10f51&H0)

& 1 ALT/AST 5§ baPWV X %

3 it ®

baPWV A&y — B Jo 81 4 46 D 2l ik 48 A B2 (% 5
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PR ARG e BLAE AR i D7 A R 0 R ALT/
AST B w20 Jikf i R 5 2 0, 7 81 AH O I T 7
TR 5 KW ALT/AST 1155 3 ik 15 6 5 % 1 41
oK WL AP A 5T AR & BEAE T [ A AR g D5 AR A
ALT/AST 5 baPWV 2B IELE X R, ALT/
AST=7.6 iF, ALT/AST Fl baPWV £ 8] & A X,

JHF Tt = 8 45 S B A RE il , 2 ik e B il b
SETR 55 0 R 2 18] 28 SL 56 7% 1 — S i, Wl K OF R L8R
A b S R U 7 AR R, L0 A 5 A 6L
HENAMRALEBMS KA AMRA LGB .
ARG baPWV s, K P s, FL7E 8 2 4F
W5 PRI M R AR e AR RS . ALT/AST 2 3l ik £
B B B hn A AR B UDA OG . — Wk A H A B bt 58 R 9]
IV A 2 T e ORIt 7K ~F- 15 Dk 47 g 3k B %8 DDA O, O T
FH T T2 5 Joos B A AL BR IR 21 45 R g th R B
ALT/AST 5Z Rk N B b 55 56 4R 3l ik o+ 5 4 ™
HERARERIEMG, R, — Tk B B KHE 06 57 %
A E R FH OC TR 2% A8 & )5 . ALT/AST 554k 3)
ik 995 TG W S A AR OGP L AR g R RS B A g
SRR M E R AT (O BFFE ABEA [R], A8 58
oK A EFE X A AR IR 7R T RE AR 9T K 2 R AR
JE 7 825 5 (2) Be it 4 A ok AR b R B A TR R I R 4
SIRT IR A, BOAR A 5T 3R WD I B 5 2 ik A Ak 5l 3
Ik £53 A 85 AH G , AH AL AT A BT B . B AR 32 22 LI
ALFE (1) il 2 — P S A0 P 9 5T, T 3 i 4R i A
L AE A5 15 5 2R T 1R B A 2K AL i i A AR 3
L2 B Wk &b # g A Ay TR DS DR 5 (2) i S A 4
AR IR ST AR SR A A 2 Bl ko R B Ak o R 2R
fa R K2 s (O S 5 A — 7 5 19 4 P67 SO
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A AT 7 0 TN R R T S0 R Y R o A SR L
(4) BTl 5 4 RE F0 R SR 56, T i 2 ke 5 28 HIK 0 i 1l
kA AL KA R BT b A I R RN S Rl 5
W] ALT/AST J&—> 30 ki Ak s 0 i v 76 b s 4, )
REA — 5 1 e PR ol FH 1

g5 b ik R AW 5 R W AE AR B AR
H ALT/AST 5 baPWV EAEL M6 R, 5 3 ik e i
JE B UVA G AR AR W S B AEAE — 5 M B FG « (D A BF 5T
Shy B RO (18 T B /DN A R A A 5T L O T
i ALT/AST 5 sl k(i B A o6 H ek i ez
[ F DR SR 56 2R 5 (2) AR IF 5 B =2 I e 8 IR A5 1) R
PR . 0 C-J 88 145 5 (3D AR 5T A BE R IR R B AF
B W50 1T Be AN LAl AN RE 5 () AR 5 AN AR
ST ALT/AST 5 baPWV 3% — Fh Sz b 3l ik fe fif
JBE A8 bR L IF R 5 A FE b, 203503l Bk o RS E L B B
FEA VA5, Rk, BRI ALT/AST 5 o) ki £k
MEFR KR AT T 2 2 8% i B 1 i RE 1 BA 31
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