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Analysis of the Related Risk Factors for Elevated ALT Level
in Patients with Non-Alcoholic Fatty Liver Diseases
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Abstract: Objective To analysis the risk factors for elevated ALT level in patients with Non-alcoholic fatty liver diseases
(NAFLD). Method Fifty-six (male 25, female 31) NAFLD patients with elevated ALT and 153 NAFLD patients (male 64,
female 89) with normal ALT and 160 (male 80,female 80) health subjects were selected. ALT was detected by rate assay.,
total cholesterol (TC) ,triglycerides (TG) ,low-density lipoprotein cholesterols (LLDL-C) , high-density cholesterol (HDL-C)
and uric acid (UA) were detected by enzymatic method. Free fatty acid (FFA) was detected by immunoturbidimetry assay.
Spearman correlation was used to analysis the relation between ALT and TC.,TG,LDL-C, HDL-C,UA and FFA. Logistic
regression was used to analyses the risk factor for elevated ALT level. Results TC,TG,LDL-C,UA and FFA levels were
significantly higher in NAFLD group (including normal ALT group and elevated ALT group) than those in health group no
matter male and female, HDL-C was significantly lower in these two groups when compared to control group,but binary lo-
gistic regression and spearman analysis showed that only UA and FFA were the risk factors for elevated ALT level and sig-
nificantly positively correlated with ALT level, abnormal UA and FFA for male were associated with 3. 96-fold (95CI% =
1.40~11.22,P=10.010) and 3. 27-fold(95% CI=1. 14 ~9. 40, P=0.028) of increased risk of elevated ALT level re-
spectinely, correlation coefficient were 0. 40( P=0. 000),0. 29( P=0. 006) , Meanwhile Exp(B) of elevated ALT level for fe-
male with abnormal UA,FFA were 4. 49 (95CI% =1.79~11. 28, P=0. 001) and 3. 17 (95CI% =1. 25~8. 04, P=0. 015) ,
correlation coefficient were 0. 34 (P=10. 000),0. 27 (P=0. 003). Conclusion Elevated ALT level was not associated with
dyslipidemias, but related to UA and FFA. They can be used as candidate markers for predicting severity of liver damage.
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holic simple fatty liver, NAFL) , i§ i 14 AT & (non-
alcoholic steartohepatitis, NASH) 5 JF £ 4k
FEt2 o o B8 R I 48 e B e e R0 L 10
~15 fE IR AL & AR ik 15 %0 ~25 %, T H
Al NAFLD 2 2127 55 A8 oF i 2 % 3 2 B0k F I 16
Gl 2R A L Bl NAFLD {6 8l B #U43 (NAFLD ac-
tivity score, NAS), 24 NAS >4 4 I 7] 12 Wr ly
NASH™ | iy 3% K o0 B 45 P 4G 2 L s R 7T 482 4
PR AT IE 3K [l 37 3F 4= 35 P i RS ) 4 A Br
AR A6 LA Wi D0 sl S0 0 9 1 g . A F SR R R -
RFBEFE AR ALT 50 F N = BEH & =470 0f
BN R 5 U A T P AR A G A R LA
SEHIARSEPERY L I AST.GGT B35 /E i NAFLD
I A8 R B A TN SRR . R FRATTAE R R AR R AR
¥r TC,TG,LDL-C,HDL-C,UA,FFA , 34 5
ALT BA R A S 138 br I F 8 3 F il R i A
1H.

1 #MRE5FEZE

.1 #Fseaf % 2014 4F 6 J ~2016 4F 2 H L
Hh S 24 K 2 [ B ' BE B R D7 IR s AT 1129
ZEE B 89 #i, &tk 120 fil. 2 WidniE S
HEBR AR E S IR 2010 4F A2 B2 22 25 i 22 o0 2 CE
R VERR B vE R 129 8 )™ . 15 X BR 4 o fi
FREARKE 2 Horp 3% 80 il & 80 il .

L2 iAoz ALT R DU o & Ji 26 i R
UA Fitin R A RARAR; TC 5 TG A i
P AE YR A R A AR s HDL-C 5 LDL-C 4
BUKESFRHE (P ED A BR A AL FFA ydb st
Jusm A H AR AR AR 2 AUS800 4
ABASAS I

.3 7 ALT RJ# ik ; UA,TC, TG, HDL-C

5 LDL-C N FEA A5 b vk,

1.4 “its o4 KA SPSS 16.0 G # 44,k
IEZ A v A R A 8 (VD CH SR Pos s
P %, 240 7] % F JE 2 808k A1 (kruskal-wallis
H) #5865 - 984T Mann-Whitney U #:56 ; 45 5¢ 40
Mr >k Hl Spearman #1041 s ALT FH & G 16 I & 4
Bk A Logistic M 4387, KL P<<0. 05 A2 5 H 4
-9

2 #R

2.1 L5k MHERHA, FES XM NAFLD &
% ALT E%4 ALT 54 6 5 AL 474
W1, 3R 2. it B 2L NAFLD (4§
ALT IE# 4 . ALT JF & 41) TC, TG, LDL-C, UA
5 FFA 7K Y48 5 5 F 1E 5 % B 41, HDL-C i By
BALCTFIER SR ALT 4l UALFFA 7K 7B
BEF ALT EHFH . Z5WEA 5T #E X (P<
0.01),

2.2 BHE54cr NAFLD &% 6 RAKIERY
ALT #a % E 47 W 3. B4 UA & FFA
5 ALT MK RZE ()M 0.40,0.29; Lo EH K
0.34,0.27, 25 ¥EAGIH#E X (P<0.05),
2.3 BHEdH NAFLD &% ALT FF 54/ % &
B oA W 4, PLALT HIHZAR &R Y. EW
SHEEEFENR 0. R TIEFSHMER 1; L EIRR
ERAZER . MEYNESESHEMHENEREN O, K
FTIE®WSZMERN 1., K Logistic [ 15 43 ¥ 1Y
Backward wald 7r i, 25 REWHE L ALT
FEEREES R UA 5 FFA. B % UA 5 FFA
SR ALT F1iE Exp(B)YE K 3. 96,3. 27 22 PE
H4.49,3. 17, Z R B HA G EE L (P<0.05),

=1 BHEEA FEBERPHIFEE ALT EEAALT ASA 6 TUAELIEIREERIM(Ps ,Prs) ]
i H EREA(=80) ALT IE# 4 (n=64) ALT HEA(n=25) e P

() 47.00(36. 00,36. 50) 50. 00(41. 25,59.75) 15.00(38. 50,53. 50) 3,67 0.160
TC(mmol/L) 4.56(4.03,5.02) 6.06(5. 93,6.32)* 6.16(5.08,6.51)° 85.51  0.000
TG(mmol/L) 1.06€0. 86, 1. 32) 2.07(1. 83,2.43)° 2.23(1.99,2.73)¢ 121.91  0.000
LDL-C(mmol/L) 2.58(2.20,2.99) 3.63(3.44,3.86)¢ 3.67(3.49,4.23)" 116. 15 0.000
HDL-C(mmol/L) 1. 22(1. 06, 1. 40) 1. 10(1. 00, 1. 21)*# 1.05(0. 98,1.14)" 18.48  0.000
UA(gmol/L) 361. 00(324. 50,396. 75) 436.50(395. 25,480. 00)* 483.00(434. 00,516. 00)* 61.76  0.000
FFA(mmol/L) 0. 38(0. 33,0. 42) 0.47(0.39,061) 0.59(0. 56,0. 75)™" 69.06  0.000

AR RS AR ALT 5 AST,GGT BFEIE WU H N &N ALT IER A, ALT & FIEH W HE (AST 5 GGT M S — K FiE
L ZHWIER) N ALT JHE 4. a: SIEFAMIL, Z=8. 60, P=0. 000;b: FIEFHA L, Z=6. 00, P=0.000;c: 5 1F# A L,
7=10.16, P=0.000;d: 5IEH A M. Z=7. 30, P=0.000;e. SIEW HAHM L. Z=10. 03, P=0.000;{: SIEH A L. Z=6.96. P=0. 000;
g HIERHMIL, Z=3. 37, P=0.001:h: SIEWAHAM L, Z=3. 62, P=0.000;1: SIEWHMIL, Z=6.51, P=0.000;2z: SIEHHM I, 2=
6.01,P=0.000;k: 5 ALT IE# 4 ML, Z=2.59, P=0.010;1. 5IE WA A, Z=5. 65, P=0. 000;m.: 5 IE® MM L, Z=7. 39, P=0. 000;

n: 5 ALT IEW 4 At . Z=3. 89, P=0. 000,
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x®2 THEFAJEFEERFEE ALT EEHALT #ASA 6 TUELIER L BEIM(Pos,Prs)]
BiH E#H (n=80) ALT IE#41(n=89) ALT ##E4 (n=31) be P

() 49. 00(44. 00,56. 75) 52. 00(45. 50,57. 00) 48.00(41. 00,56. 00) 170 0.427
TC(mmol/L) 4.49(3.94,4. 95) 6.14(5.77,6. 46)" 6.27(5.40,7.01)" 107.25 0.000
TG(mmol/L) 0. 86(0. 66, 1. 02) 2.09(1.75,2.55)° 2.40(1.82,2.9D* 133.40 0.000
LDL-C(mmol/L) 2.49(2.18,2.83) 3.66(3.38,4.00)° 3.75(3.60,4.37)" 131.64  0.000
HDL-C(mmol/L) 1.49(1. 34, 1. 65) 1.26(1. 14,1, 44)¥ 1.23(1.07,1.53)" 28.49  0.000
UA(pmol /L) 268.50(234. 25,301, 50) 315.00(271. 00,341, 12)° 388.00(315.00,435.00)%  56.35 0.000
FFA(mmol/L) 0.31(0.27,0. 35) 0.42(0. 33,0.69) 0.61(0. 44,0. 89)™" 69.07 0.000

T HZS R B b7 ALT 5 AST,GGT WTEIEWEE NS E N ALT IEWH,ALT @ TIEHEE (AST 5 GGT Wi s H— K FIE
WL EH HWIER) N ALT FHE. a:. SIEHHAMIL, Z=9. 69, P=0.000;b: SIE®WHMIL, Z=7. 02, P=0. 0005 c: 5 1E % 4 1L,
7Z=10.70, P=0.000;d: SIEH4AHLIL . Z=7. 95, P=0. 000 e: FIEF AL, Z=10. 58, P=0. 000;f: HIE#H 414 I, Z=8. 01, P=0. 000;
g FIEWHMIL, Z=5.23, P=0.000;h: SIEHHAM I, Z=3. 14, P=0.002;i: SEWHMIL, Z=4. 96, P=0.000;z: SIEWHM L, Z=
6.62,P=0.000;k: 5 ALT IE¥ 4 ML, Z=4. 38, P=0.000; 1. SIEHAM L. Z=6. 18, P=0. 000;m. HIEWHM L. Z=7. 47. P=0. 000;

n: 5 ALT IE¥4IM L, Z=3. 08, P=0. 002,

F 3 BUSHUEERUENNSE 6 RELERS ALTAXED R

5 H 5% T
r P r p
TC 0.00 0.978 0.07 0. 466
TG 0.17 0.121 0.18 0.052
LDL-C 0.18 0.095 0.08 0. 415
HDL-C —0.11 0.295 —0.01 0. 875
UA 0. 40 0.000 0.34 0. 000
FFA 0.29 0. 006 0.27 0. 003

R4 BUSTUHIEBEREEBIFEE ALTASHEXERER

L B SE Waldy P Exp(B) 95%CI
UA(H) 138 0.53 6.72 0.010  3.96 L40~11.22
FFA(H) 119 0.54 4.84 0.028  3.27 L14~9.40
UA(Z)  L50  0.47 10.20  0.001  4.49 L79~11.28
FFA(Z) 116 0.47 5.92 0.015  3.17 1.25~8.04

3 i RS MERR M £ 5 e T L s A
A AT M NTRAT A IS E e T L
W AR RS R R T R (L ALT IER 415 ALT
JHE ) TC, TG, LDL-C, UA } FFA /K-8
=T IEH X 4, HDL-C /K5 WK F 1F % %) BR4H
SR Logistic [l 15 4 >k & /8 TC, TG, LDL-C,
HDL-C iX 4 A~ MLARFE A5 ALT T i fa B R & .
4R 5 Ghamar-Chehreh 2507 ) 0 9% 45 ip 3L A
WG . Logistic 437 26 AGE#Y ALT F+m &
N ZE R UA 5 FFA, i L3R R I ig 4 T 48 A5
M . UAFFA 5 ALT W BA LB,

HHr. UA £ NAFLD A & R H K H S 5
JHF458 5 A AL BATE 5 B R 7 21 B R, A [ A WIF O 4
7 ARTERS PR 05 BT UA B9 T+ 5 5040 A 6 .
SR U A A SR D R Ak 1B R SR MR
SR, FATEREE ATP W FE S UA B 14

BT, UA T B 4 A 15 R R
SEIRAR 2 5 R R IR 15 AR AR L 5 S AE F N
e A WFIE 23N UA B A B2 TR 1 i s 11
SRS 5 A T — A E S 5 ET . Zelber-
Sagi 25 %t DL 6 5] NAFLD B 58 19 45 3 i % B
UA 5 ALT Jh i B A 57 5 R 52 T DLy —
AN AR R W I M 5 0 0 AR B L S
Sirota %35 A (9 BIF 58 L 32 75 1 & 1 UA K
V-5 P RS A B T R R A — B X sty
FATXS b KR A A AW A
Br T UA Z5h, ATk & B FFA d2 ALT
Tk i B AR R AR NAFLD M # 47 ;70
Fe* L @] B ol e AR T AR O i
PEIF R TR R ARBT N SC B I R 2 — B R AL
ASACRT T AR AR 5 5 B A B (denovo lipogenesis,
DNL) , 11y H. 34 i 470 B8 A A5 T B ARG bl ot 7™ AR 7 R
I B MR D R AR i — 25 | S Lo R S Ak
T PN T P 7 354 ok 4 PR 3R ST LA e A E A T
TG PR 45 WO 1 R 47 & R 1 (UFRD S5 80w I 7,
S 285 BT U B 07 6 BB 365 00 55 R AE Y N,
I FRATTHEN FFA A GE A0 & =GP0 5o R 7
JHF BEE S5 B4 453 3 ML ] v 3 T — S A A
MZ L 5IMAE 4 AR, UAL,FFA SR P
JEWTIF ALT Fhim BA B4 SCHVE , o] DLAE Ry R 47
0 e 8 48 AR T 0 105 s 156 ™ o AR R L 0E e R TS
8 S T 5 M
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