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Relationship Between ALT, AST and UA Levels and Liver Histology in Patients with Nonalcoholic Fatty Liver Disease.
Li Shanshan, Chen Shaobin et al. Hepatology Unit, Xiamen Hospital of Traditional Chinese Medicine, Fujian 361009, China
Abstract Objective To explore the association between clinical parameters and liver histology in patients with nonalcoholic fatty

liver disease (NAFLD). Methods

Gong Xiangiong,

A total of 94 patients with NAFLD were retrospectively enrolled. Univariate analysis and logistic a-
nalysis were used to investigate the relationship between clinical parameters and NAFLD activity score (NAS) and fibrosis stage. Results
Significant differences were found in alanine aminotransferase ( ALT) , aspartate aminotransferase ( AST) , and uric acid (UA) levels be-
tween the nonalcoholic steatohepatitis( NASH) group and without NASH group. In addition, significantly higher ALT, AST and alkaline
phosphatase (AKP) levels were found in NAFLD patients with no/mild fibrosis fibrosis in comparison with significant fibrosis. There was

correlation between ALT and UA levels and NAS. Furthermore, AST level was correlated with fibrosis stage. Conclusion AST and UA

were independently associated with NAS and AST was independently associated with significant fibrosis in NAFLD patients.

Key words NAFLD; NASH; Liver histology

AR 9 ¥ V£ I8 W5 BT 9% ( nonalcoholic fatty liver dis-
ease , NAFLD) 52 4 5 &b £ Tt 01 HC At B 46 19 )2 5 A1
FTECN L LATR IS T A0 O 0 AR 7 2 Sy 32 SRR AR
(0 1l R BREE B AE . NAFLD 1959 135 0 45 50 40 v i
U5 T K by JEG 35 728 68 S 37 4 M R D5 M T 28 (non- aleohol-
ic steatohepatitis, NASH ) FI NASH #H 5 4 AT 2F 4 1k .
FERE Ak | JF 92 Bl R B DT R B PR B
NASH HI ] Jf — 25 % J& 6 Ak i 2 R W1 IF
1/309 L4 NASH 35 16 5 ~ 10 4F N £F i b 2 1 nl itk
— DR 3 ~4 9 H P 25 20% 1Y NASH 3% K &

FEEWH AREE TAT HAFRB (2013 -2 -96) ; fa # 4 B # 4
Bk B W H O (NO. 2014 - CXB - 45); & '] 7 B £ 3t & W H
(3502720134022 ) ; 47 £ 1 PE 2 230485 (xm2014051)

YR A :361009 A4 gt i I 24 K = BE g S 1] o S B S 6 PO
(ZBSEBE EH) 5363100 @M R EZ RFFFHRPOPHELSS
F (2 )

WIRAEH : T8, BT 556 : wangmin775@ 163. com

- 90 -

SR AL . Mk, NASH 33K o J& NAFLD %95 i
JE 4y kI . HRETHR E NAFLD 920 £ 8K ER 4
SpoR A (H L L3 2 AR S A A I il X 40 B i
I 15 T R NASH , S 6 1 W T 2 4 £k 72 i, T 20 40 %
G KA SR 212 W NASH S HI W NAFLD %9 7™ 5 F
JIE B 4 bR v, R IH A BF 5 0 JB 4 43 BT T 94 461 o B 2%
2 KT BF A 1 B PR 1 I D T B S A I R 5 8 LR
PLA BB A2 9 1 I R 12 W7 K 15 SR 405 2L .
Xt & 57 %

1. W% 4 .2010 421 H ~2015 A2 10 A BT M
H BE B ITF 0 o0 4 B AT I 4 435 A6 i) NAFLD g8 2%
94 ol b BB M 72 ), Lok 22 ), B T AL AR i
34 5 f5 G VLT AR HE SHEBR PR E. (1) 99 A bR
HE QL2 HT 1A A R Z R W iRy T %
HEYVA YT 3 @ JE 1K b sl AR 4T A 2 B R < 140 52/
(Tt <70 /) ; L Wi fF & 2010 4 rfr A2 = 2% 2>
JHFRIE 95 27 43 25 B 7 I RIS RS 1 JHF s 2% AL 3T 1



BEAER el 2016 4E 8 4545 % 45 8 M0

e B

TR VR B P TR I2 9T 5 W ) RS Wi kR e . (2)
HEBR AR o - OBRSM 5ME IR 250 L4 8 1 Sh
EIR R LA B BRI | S8 E TR o
FFOIR R S BRI E | % TR 25 A AiE B i 4 1 B = L
PAbe — 28 5 TR A5G HY £5 5 E (I T 22 4 VWS R |
Mauriac £5 G 1E ) 55 A 3 B0 i I 00 45 2 520 ; @ HFBR
R 22 PRy 25 R bR I A R N B B f g Tk
PR IR AL A 2

2. S A A A WOAR 94 BB A0 HEAS AR B AL 4
PEG AE IS B AEE G O s R 2 s
BT RE L i A RN A R i oBE SR H A DL 5 2 R R
F# 23 m Y Unicel DXC 800 42 H 3 A W11k 2% 73 Hr AL K
BB R A, 3 A 5 AR AL 45 1M /MR (PLT) (%8
JE A (GLU) (H il =R (TG) (BB EE (TC) | & %
JERRE H (HDL - C) % & H (LDL - C) A8
Fea M (ALT) (4% 5o G Ml (AST) | 4% % It #% JIK i
(GGT) G P 0 B2 M ( AKP) |\ JH It R (TBA) | JR R
(UA) ., 1K 48 %0 (body mass index, BMI) = {fK &
(kg) /B (m*)

3NHLR A R A2 S YA ST,
166G [ 3% 4G B 47 28 Je T R 28 00 3% 4 U8 A R o
R 2H 2 2 10% vh R S [ , A0 I A0 B DT
HE [ PUIRET 4 e 5, h 28 35 12 B ] — A B 2% 4 5
S R, 2 BEE E 7 A ST BE NASH I R A 53 1)
i BT AE 4H 48 B, K E NAFLD 19 3% 3 &
(NAFLD activity score, NAS) Fll fif £ 4 k43 e,
NAS B4 (0 ~8 43) : DJF MR Wi 22 :0 43 ( <5% ) ;
153 (5% ~33%);2 % (34% ~ 66% );3 4 ( >
66% ) s /NN S8 AE (20 £ B2 iH BUR ST AL ) < 0 1,
Tl 73 (<24)52 93 (2 ~4 )33 70 (>4 4) s ONF
AP ABRAEAE 0 20, 51 4, D W52 4y, 2 W NAS
b I RGN AR S W R T, NAS <3 43 AT HEBR
NASH,NAS >4 73 | /] 12 Wy NASH, 4 T W 35 Z [6] &
il A NASH BT £F 4E 46 53 81 (S, ~ S, ) = S, LT 4k
E5S,,  HFIRIE 3 X AR B 52 A £F 4k S, AT A 3 X
rh RS2 S LT 4EAL 5 S, AUA TR Bl £F 415 S, MR 3
DX 52 Ji] 27 e Ak 5 O 11Dk R B 27 21k 5 S, B B 2T 4 4L
S, e BE Al BE B 12 I RE AL, (45 NASH & Jf 6 AL |
JEs 177 1 A A DL R o U 1 T B Ak (R R g 7 722 A
AT Pt A 2T 4 AL 2 R TR ) o

4. Gt oE 5 ik ] SPSS 22,0 Ge it B AT
Wi o3 BT, % 2 A B A BRI A0 By 25 55 DL 1y
B BRUEZE (x 2 5) FRom A ¢ A6 56 % 99 4>k <7 A

AR A3 PR 5 5 o 2 O A 0 A B O R RS A A H
AN AR T 28 5% M A rh 0 B (FE D) KRR, I LA
Mann — Whitney U K5 56 %t 5 3l 57 K8 A i 5 35 14 K6
B o JrEAE H LUBUECRN T 43 LB L RO, I B
Pearson x* K % (0B Wil FH i 2L A2 0E x° K 36 5 Fish-
er \EHMMESR x* K006 ) M F R . ZHE TR
FH Logistic [BIH 2387, LA P <0.05 N2 RA G E
X
4] R

1. — B GERHR T 2 219 327 25 2 . 94 5] NAFLD
BE, B T2 B, k22 B, B LR RS 34
4 A NAS U433 4.0 ~2 43 10 fi],3 ~ 4 /) 34
Bil,5 ~8 43 50 f5i], H25 £F 4 b 4 W 4 41 .S, 8 B, S,
70 5,8, 10 5,8, 4 5] ,S, 2 f (£ 1),

k1 MRNEWIRKMFALREZRFR
it H NAFLD (n =94)
AR 34(26.75 ~43.00)
PR 55D 72(76.60% )
BMI(kg/m?) 26.49 £3.36
PLT(/mm?®) 239.31 +66.30
GLU(mg/dl) 5.50(5.20 ~6.03)
TG ( mmol/L) 1.63(1.17 ~2.29)
TC( mmol/L) 5.36 £1.01
HDL - C(mmol/L) 1.04(0.93 ~1.24)
LDL - C(mmol/L) 3.34 +£0.94

ALT(U/L) 96.00(60.75 ~129.25)
AST(U/L) 48.00(31.00 ~69.75)
GGT(U/L) 46.00(30.00 ~86.25)
AKP(U/L) 71.00(59.00 ~91.00)
TBA ( pmol/L) 6.00(5.00 ~9.25)
UA( wmol/L) 411.70(346.70 ~470.70)

2.94 {5l NAFLD B3 iR #E NAS FH 443/ NASH
AAE NASH 41, W 41 A OC 38 b5 4F B 0 4 28 3% 1k
% .PLT .GLU .TG .TC .HDL - C .LDL - C .GGT ,AKP,
TBA 2R G IT2# L (P >0.05,% 2), B4
% BMI ALT AST UA ZRA% 32 L (P <0.05)
go Logistic ZH F MH 53 BT, AST \UA 5 NAS J%
A MM (P <0.05,%3) .

3. 49 NAFLD B3  RIELT AL BRE SR S,
YURS, 2L, W 2R S F8 b T EUAR B0 - P A A AR
M. BMI, PLT, GLU, TG, TC. HDL - C,LDL - C,
ALT .GGT . TBA UA ZRB L% i+%= X (P >0.05,%
4) . £ 95% I & {5 X [a] , ALT (AST AKP /KF-7E S, _,
MW B ET S, 4, ZRAFIHHFEL(P<0.05),

-« 01 -



J Med Res,Aug 2016,Vol. 45 No. 8

®2 FENASBRoBEMEXIGERIBRT

WH Ik NASH 21 (n =44) NASH 41 (n =50) P
GES 38.86 +13.24 32.66 +12. 10 0.020
P () 30(68.19% ) 42(84.00% ) 0.071
BMI(kg/m?) 25.66 +2.71 27.22 £3.72 0.036
PLT(/mm?) 227.66 £67.57 249.56 +64.09 0.110
GLU (mg/dl) 5.50(5.20 ~6.00) 5.50(5.10 ~6.10) 0.767
TG ( mmol/L) 1.62(1.12 ~2.40) 1.66(1.17 ~2.30) 0.730
TC( mmol/L) 5.50 +1.13 5.23 +0.88 0.201
HDL - C( mmol/L) 1.09 £0.29 1.04(0.93 ~1.28) 0.903
LDL - C(mmol/L) 3.45+1.10 3.25+0.77 0.259
ALT(U/L) 76.00(45.00 ~106.50) 119.50(79.25 ~ 154.25) 0.000
AST(U/L) 35.00(28.25 ~52.25) 57.00(43.50 ~84.00) 0.000
GGT(U/L) 42.00(29.00 ~94.00) 49.50(34.75 ~75.50) 0.817
AKP(U/L) 69.00(59.00 ~94.00) 73.50(58.50 ~87.00) 0.488
TBA ( mol/L) 5.00(4.25 ~7.00) 7.00(5.00 ~11.00) 0.050
UA( pmol/L) 371.31 £88.25 437.50(370.33 ~499.85) 0.001

&3 NAS FEZEHEXEERR Logistic B35

WH [EIHAEH  SE jd
AST 0.044 0.013 0.001
UA 0.010  0.004  0.005

OR(95% CI)
1.044(1.019 ~1.071)
1.010(1.003 ~1.018)

Logistic Z2 [N [l 9 73 M $ 7 AST 5 4 Z14F 4 fL e
JEA M XNE (P <0.05) , AST [6l 9 R %N 0. 024, SE
4 0.010,95% CI:1.004 ~1.045,

R4 ARAAHELSBBEEXIGRERX L

i H Sy.1(n=78) S, 4(n=16) P
AR 34.27 £11.78 34.50(27.00 ~61.25) 0.205
P (B 62(79.49% ) 10(62.5% ) 0.255
BMI(kg/m?*) 26.52 £3.43 26.35+3.13 0.859
PLT(/mm?) 241.12 £69. 14 230.50 =51.14 0.562
GLU(mg/dl) 5.50(5.20 ~6.03) 5.75(5.05 ~6.38) 0.593
TG ( mmol/L) 1.66(1.18 ~2.53) 1.60 +£0.48 0.427
TC(mmol/L) 5.32 +1.01 5.54 £1.04 0.431
HDL - C( mmol/L) 1.04(0.93 ~1.24) 1.13(0.92 ~1.59) 0.305
LDL - C(mmol/L) 3.29 £0.96 3.60 +0.81 0.230
ALT(U/L) 84.00(55.00 ~126.25) 122.50(101.25 ~153.00) 0.018
AST(U/L) 43.50(30.00 ~62.25) 64.50(49.50 ~128.00) 0.003
GGT(U/L) 46.00(30.00 ~80.75) 58.50(28.75 ~101.00) 0.594
AKP(U/L) 69.50(57.00 ~86.50) 94.88 +28.71 0.017
TBA ( wmol/L) 6.00(4.00~9.00) 8.50(5.00 ~11.00) 0.261
UA (pmol/L) 418.65(350.90 ~487.40) 383.09 +68.69 0.212

W’

NAFLD J2 F i 8 1 fF s fg % 0L ) I A 22—, 1
IR T 5 75 I 2, & AR SRR AR T
L ZU%E R K2 NAFLD S0 12 W KA g 1 7™ 3 7%
JE B G b v, AN BT T ARG T L U o BRLAS 2R R 94 43
NAFLD (54 18 NAS Uy K JIF2F 4 5 52 0 4, 70 #r
A5 4 b il R BEOREAG 4 AL, DU SR BE A8 K BT NAS 3%
Bl B R 2T SRR B B9 W PR A6 i

AT FE 45 A A B, 4F i BMILALT AST | UA 1E

- 92 .

NASH 4 f1df: NASH 4 P4 0] 22 F A4 G it % & L (P
<0.05) ., NASH 40 ALT .AST /K81 & & T4k NASH
41,5 Kashyap %" 38 — 8. ZHE Logistic [1 1
A3 HTHRR ALT 5 NAS 3% 3 B A0 ¢, Harrison 25"
GELE AT ALT & NAS 35 S (3 fe b % 36
FH s FEEE s NASH Al getEdk K. ALT 5 NAS 7% 3
P25 DR 56 L 1EL— 0K 10 00 P 5 46 1, ALT 3 AR
AEAE 1 5> NASH. 5 0 S % 0 T A0 300 25 9 A
HRESRHESUA 62% 5L ELHR ALT 75 4 1) 2 Fh 4 b7



BEAER el 2016 4E 8 4545 % 45 8 M0

e B

T NAS 3% 8 B 5 B — B . UA SR
FR B2y, BRAE W58 3R W] e PR IR IALAE 55 2 A IR
6 A2 A HE Bt L 8 ) R R MO
UEAFROR R JRIR MLAE 5 NAFLD 52 [ B 5C R B4 08 A
BT, AL NAS 36 sh 18 (9 6 R AP 58 A WL
AWFFEE Sertoglu %' % B w5 JR 2 ML 4T 5 NASH
F AR, R i PRIR MLAE R BEAE NASH & i & &
PG H A 4 00 IR AT BB 2 PR IR A A RAEHT
AR R R T B G R, e 45 B0 NAFLD S 1Y)
R,

AT NAFLD 85 R e L B0 S,
HAS, ,4H,S, .4 ALT AST AKP # S, ¢4 Bi i
T EmA gt EE L. ZHR R Logistic [711H 53 #7
P75, AST 55 1T 20 2L 2T 4 {72 B AH G, 4 32 1 55 F 58
W R AL VG AST 34 %5 55 NAFLD 3 Jié ¥4 JIF 21 4 1k
FHOG, AST JKF-49 i J& NAFLD B0 F J5& 7 JiT 27 24 4k
(T BRI N R T Rk 2 R %
B 5 B8 35 B 4T 4e A0 A% B2 9 f0 & AST 19 JIF2F 4k 1k
JCBIS W 85 APRT 4 B 76 I R 1 )32 i 1
R, AST 5 NAFLD Ay £F 4E 4L ¢ 5 (B 15 3 — 20 i F
58, U REAR /N NAFLD B AT T 240 20 28 il (1 s 1Bl

L5 bR ARSI AR T RS A5 5 AR
PERG 107 BT B AH SCAE , 9120 & B T — 26 I 5 27 16 AR
5 NAFLD ) NAS (T 4 Ak & 25 DIAH OC , A — & i Rf
Sk H X SEFE AR X NASH 1932 Wi [ 2F 4 A0 75 5 11 )
W7 Y i S i s R — 2D R

5% Uk

1 de Alwis NM, Day CP. Non - alcoholic fatty liver disease: the mist
gradually clears [ J]. J Hepatol, 2008, 48 (Suppl 1) :104 — 112

2 Kistler KD, Brunt EM, Clark JM, et al. Physical activity recommen-
dations, exercise intensity, and histological severity of nonalcoholic
fatty liver disease [J]. Am J Gastroenterol, 2011, 106(3): 460 —
468, quiz 469

3 Vos MB, Barve S, Joshi — Barve S, et al. Cytokeratin 18, a marker of
cell death, is increased in children with suspected nonalcoholic fatty
liver disease [ J]. J Pediatr Gastroenterol Nutr, 2008, 47 (4) ; 481 —
485

4 Zelber — Sagi S, Ratziu V, Zvibel T, et al. The association between
adipocytokines and biomarkers for nonalcoholic fatty liver disease — in-
duced liver injury: a study in the general population [J]. Eur J Gas-
troenterol Hepatol, 2012, 24(3) ; 262 - 269

5 AR R o RS A 4 2 I U JFE R OR P S 05 2 2 AR TIORS R IR
e 12 T dE M (1], B A% ,2010,15(11) :676 - 680

15

16

20

Kleiner DE, Brunt EM, Van Natta M, et al. Design and validation of
a histological scoring system for nonalcoholic fatty liver disease [ J].
Hepatology, 2005, 41(6) : 1313 — 1321

Fan JG, Farrell GC. Epidemiology of non — alcoholic fatty liver dis-
ease in China [J]. J Hepatol, 2009, 50(1) : 204 —210

Kashyap SR, Diab DL, Baker AR, et al. Triglyceride levels and not
adipokine concentrations are closely related to severity of nonalcoholic
fatty liver disease in an obesity surgery cohort [ J]. Obesity: Silver
Spring, 2009, 17(9) ; 1696 — 1701

Harrison SA, Oliver D, Arnold HL, et al. Development and valida-
tion of a simple NAFLD clinical scoring system for identifying patients
without advanced disease [J]. Gut, 2008, 57(10) : 1441 - 1447
Torres DM, Harrison SA. NAFLD: Predictive value of ALT levels for
NASH and advanced fibrosis [ J].
2013, 10(9) . 510 - 511

Li C, Hsieh MC, Chang SJ. Metabolic syndrome, diabetes, and hy-
Curr Opin Rheumatol, 2013, 25(2) ; 210 =216

Nat Rev Gastroenterol Hepatol,

peruricemia [J].
Kushiyama A, Tanaka K, Hara S, et al. Linking uric acid metabo-
lism to diabetic complications [ J]. World J Diabetes, 2014, 5(6) :
787 -795
Braga F, Pasqualetti S, Ferraro S, et al. Hyperuricemia as risk factor
for coronary heart disease incidence and mortality in the general popu-
lation; a systematic review and Meta — analysis [ J]. Clin Chem Lab
Med, 2016,54(1) .7 - 15
Gong S, Song J, Wang L, et al. Hyperuricemia and risk of nonalco-
holic fatty liver disease; a systematic review and meta — analysis [ J].
Eur J Gastroenterol Hepatol, 2016 ,28(2) ;132 - 138
Cho HC. Prevalence and factors associated with nonalcoholic fatty liv-
er disease in a nonobese Korean population [ J]. Gut Liver, 2016,10
(1):117 =125
Sertoglu E, Ercin CN, Celebi G, et al. The relationship of serum uric
acid with non - alcoholic fatty liver disease [ J]. Clin Biochem,
2014, 47(6) : 383 -388
Baldwin W, McRae S, Marek G, et al. Hyperuricemia as a mediator
of the proinflammatory endocrine imbalance in the adipose tissue in a
murine model of the metabolic syndrome [ J]. Diabetes, 2011, 60
(4): 1258 - 1269
HIE i, M2, BRI, S5 T AST 7K 55 4R 100Ks P B 10 4 1T
9ot ) 0 JR PR AT 2T i A G [ ] JFIE ,2010,15(3) 1160 — 163
Snyder N, Gajula L, Xiao SY, et al. APRI: an easy and validated
predictor of hepatic fibrosis in chronic hepatitis C [ J]. J Clin Gastro-
enterol, 2006, 40(6) ; 535 - 542
Teshale E, Lu M, Rupp LB, et al. APRI and FIB -4 are good pre-
dictors of the stage of liver fibrosis in chronic hepatitis B; the Chronic
Hepatitis Cohort Study ( CHeCS) [J]. J Viral Hepat, 2014, 21
(12): 917 -920
(ki F39 2015 - 12 - 10)
(& 18l H #1.2016 -01 -22)

.03 .



