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[ Abstract] Objective To investigate the risk factors for nonalcoholic fatty liver disease (NAFLD) and fatty liver fibrosis in type 2
diabetes mellitus (T2DM) inpatients. Methods A total of 1109 T2DM patients hospitalized in our department from May 2008 to
December 2011 were subjected in the study. Their clinical data, such as medical history, results of laboratory examinations, and
hepatic ultrasonograms were collected and analyzed. They were divided into T2DM group and T2DM&NAFLD group according to
the ultrasonic tomography results. Then the latter group was further assigned into non-fibrosis subgroup, uncertain subgroup and
fibrosis subgroup according to NAFLD fibrosis score ( < —1.455, from —1.455 to 0.676, or > 0.676). Results (1) Body mass index
(BMI), waist circumference (WC), hip circumference (HC), waist-hip ratio (WHR), diastolic blood pressure (DBP), alanine
aminotransferase (ALT), aspartate aminotransferase (AST), gamma-glutamyltransferase (GGT), total bilirubin (TBIL), total
cholesterol (TC), triglycerides (TG), low density lipoprotein cholesterol (LDL-C), serum uric acid (UA), fasting blood glucose (FBG),
2-hour postprandial blood glucose (2hPBG), fasting C peptide (FCP), and HOMA-C peptide were significantly higher (P < 0.05 or
P < 0.01), while age, T2DM course, and high density lipoprotein cholestererol (HDL-C) were significantly lower in T2DM&NAFLD
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group than in T2DM group (P < 0.01). (2) Logistic analysis showed that BMI [odds ratio (OR)=1.325, 95% C1=1.249—1.406], ALT
(OR=1.025, 95% CI=1.013—1.038), and TG (OR=1.283, 95% CI=1.105—1.490) were the major risk factors for NAFLD in T2DM
patients, while HDL-C (OR=0.532, 95% CI=0.286—0.989) was the protective factor. (3) Among the patients with NAFLD, the
prevalence of fatty liver fibrosis was 13.4%. The age, diabetic course, BMI, WC, HC, systolic blood pressure (SBP), AST/ALT, GGT
and hemoglobin Alc (HbAlc) were significantly higher (P < 0.01), but the ALT, albumin (ALB), TG and platelet (PIt) were
significantly lower in the fibrosis subgroup than in the non-fibrosis and uncertain subgroups (P <0.01 or P < 0.05). (4) Ordinal
logistic regression indicated that the age, BMI, ALB, AST/ALT and PIt were the risk factors for fatty liver fibrosis. Conclusion Higher
prevalence of coexisting NAFLD is found in the T2DM patients, which is closely associated with BMI, TG, ALT and HDL-C. What’s
more, the T2DM patients with coexisting NAFLD are prone to developing liver fibrosis, which is closely associated with the age,

BMI, AST/ALT, ALB and PlIt.
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Table 1 General characteristics in T2DM and T2DM & NAFLD groups

T2DM &
ch'ij'\" NAFLD .
Item 9_ 584 group P P
(=504 ' 605)
Age 624+121 57.0+125 P<0.001
(years, x =)
Male[n(%)] 286(56.7)  334(552) P =0.607
Duration 99+75 69+63 P<0.00l P<0.001
(years, x +s)
BMI(kg/m?, x+s) 236+32  266+32 P<0.001 P<0.001
WC(em, x+s) 864+98  940+91 P<0.001 P<0.001
HC(cm, X +s ) 953+74 1000+75 P<0.001 P<0.001
WHR(% +5) 090+006 094+006 P<0.001 P<0.001
SBP 1323+187 1326+169 P=0.81 P=0.053
(mmHg, x £5)
DBP 783+96  813+94 P<0.001 P<0.001
(mmHg, x+£5s)
ALT(UL, x +s) 192+155 313+230 P<0.001 P<0.001

AST(UIL, x+s) 193+95  246+138 P<0.001 P<0.001

AST/ALT(x+s) 120+045 092+045 P<0.001 P<0.001

ALB(g/L, x+s) 439+46  449+39 P=0.15 P=037

GGT[UIL, 19 (14-28) 28(20-42) P<0.001 P=0.015
M(Q2—Q+s)]*

TBIL[umol/L, 11.6(92-150) 124(100-156) P <0.001 P <0.001
M(Q25—Q1s)]*

TC 46+11 48+11 P=0.08 P=0.017
(mmol/L, x+£5s)

TG 15+14 24+21 P<0.001 P<0.001
(mmol/L, x+s)

HDL-C 116+034 1.02+030 P<0.001 P<0.001
(mmol/L, x+s)

LDL-C 313+093 327+096 P=0.012 P=0.016
(mmol/L, x+£5s)

UA 306 + 89 339+87 P<0.001 P<0.001

(umol/L, x £5)

Plt((x 10°, Xx+s) 184 +55 190+50 P =0.052 P=0.36

HbAlc(%,x +s) 9.3+25 92+21 P=052 P=0418

FBG 81+28 87+26 P=0001 P=0014
(mmol/L, x+£5s)

2hPBG 135+48  147+45 P<0.001 P<0.001
(mmol/L, x+£5s)

FCP 149+096 211+105 P<0.001 P<0.001
(MO/L, x£s)

HOMA-C peptide  293+1.16 367+140 P<0.001 P<0.001
(X +s)

T2DM: type 2 diabetes mellitus; NAFLD: nonalcoholic fatty
liver disease; BMI: body mass index; WC: waist circumference;
HC: hip circumference; WHR: waist hip ratio; SBP: systolic
blood pressure; DBP: diastolic blood pressure; ALT: alanine
aminotransferase; AST: aspartate aminotransferase; ALB:
albumin; GGT: gamma-glutamyltransferase; TBIL: total
bilirubin; TC: total cholesterol; TG: triglycerides; HDL-C: high
density lipoprotein cholestererol; LDL-C: low density
lipoprotein cholesterol; UA: uric acid; Plt: platelet; HbAlc;
hemoglobin Alc; FBG: fasting blood glucose; 2hPBG: 2-hour
postprandial blood glucose; FCP: fasting C peptide. "P: after
age and sex justification. *Non-normal distribution, median
(interquartile range)
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Table2 Risk factors for T2DM complicated NAFLD (adjusted for age and sex)

Variable B S.E. Wald P OR (95%CI)

BMI 0.281 0.03 87.363 0.000 1.325 (1.249-1.406)
ALT 0.24 0.006 18.744 0.000 1.025 (1.013-1.038)
TG 0.315 0.08 15.361 0.000 1.283 (1.105-1.490)
HDL-C -0.577 0.274 4.429 0.035 0.532 (0.286—-0.989)

T2DM: type 2 diabetes mellitus; NAFLD: nonalcoholic fatty liver disease; BMI: body mass index; ALT: alanine aminotransferase; TG:
triglycerides; HDL-C: high density lipoprotein cholesterol

%3 T2DME FHNAFLDE IF 4R I FR 431 bL 3

Table 3 General characteristics of patients in T2DM & NAFLD group (xts)
ltem Non-fibrosis subgroup Uncertain subgroup Fibrosis subgroup P R

< —1.455(n = 116) -1.455-0.676(n = 408) > 0.676(n = 81)
Age(years, x*s) 46.4 £ 11.7 57.2+10.5 70.3+9.0 P <0.001 0.532%
Male[(n%)] 67 (57.8) 235 (57.6) 37 (45.7) P =0.142 -0.065
Duration(years, x+s) 41+45 7.1+£59 9.7+8.2 P <0.001 0.256*
BMI(kg/m? X +s) 255+3.2 26.7+3.1 27.4+3.4 P <0.001 0.176*
WC(cm, x*s) 90.9+8.6 945+9.1 97.6 +8.9 P <0.001 0.207*
HC(cm, x+s) 97.7+6.3 100.7+7.4 103.1+8.2 P <0.001 0.207*
WHR(x 5 0.93 £0.06 0.94 £ 0.05 0.95+0.06 P =10.108 0.086"
SBP(mmHg, xxs) 130.0 +15.9 132.7+16.4 135.3+19.6 P =0.028 0.092%
DBP(mmHg, x=*s) 83.3+90.1 81.3+9.2 78.7 +10.2 P =0.522 -0.145"
ALT(U/L, x+s) 41.8+32.1 29.8£19.7 24.4£17.9 P <0.001 -0.224%
AST(U/L, x+s) 27.2+175 246 +11.3 27.1+18.3 P =0.07 —-0.021
AST/ALT(x +5) 0.75+0.23 0.90 £ 0.29 1.28+0.92 P <0.001 0.318*
ALB(g/L, x=*s) 47.0+£3.9 450+ 34 41.3+4.1 P <0.001 —0.392%
GGT[U/L, M(Qz—Q5)]" 24 (17.5-36.0) 28 (20.0-40.0) 34 (25.0-53.0) P <0.001 0.1*
TBIL[umol/L, M(Q2s—Qzs)]" 12.6 (10.0-15.0) 12.3(10.0-15.4) 12.5 (10.0-16.9) P =0.855 0.031
TC(mmol/L, x+s) 4.80 +0.97 490 +1.10 4.70 +1.00 P =0.228 -0.014
TG(mmol/L, xts) 2.44 +1.62 2.42 +£1.59 1.94 +1.47 P =0.03 -0.04
HDL-C(mmol/L, x+s) 1.00+0.24 1.02 +0.32 1.03+0.24 P =0.814 —-0.026
LDL-C(mmol/L, x+s) 3.28£0.95 3.28 £0.97 3.20+£0.91 P =10.781 —-0.022
UA(umol/L, x+s) 350 + 99 336 £ 84.7 335+83.4 P=0.27 —0.055
Plt(x 10°, x*s) 246.6 +£38.1 183.3+41.0 145.2 + 35.2 P <0.001 -0.593%
HbALc(%, % +5) 8.5+2.2 9.24+21 9.62+£2.29 P =0.001 0.093"
FBG(mmol/L, %+s) 8.44 +2.55 8.83 + 2.67 8.47 £ 2.57 P=0.277 0.085"
2hPBG(mmol/L, x +s) 14.25 + 4.60 14.79 + 4.53 15.64 +4.09 P=0.123 0.089*
FCP(ug/L, x+s) 216 +1.12 217 +1.03 1.94 +0.99 P =0.329 -0.06
Homa-C peptide(x £s) 3.64+1.49 3.76 +1.39 3.47+1.30 P =0.336 -0.034

T2DM: type 2 diabetes mellitus; NAFLD: nonalcoholic fatty liver disease; BMI: body mass index; SBP: systolic blood pressure; DBP:
diastolic blood pressure; WC: waist circumference; HC: hip circumference; WHR: waist hip ratio; ALT: alanine aminotransferase; AST:
aspartate aminotransferase; ALB: albumin; GGT: gamma-glutamyltransferase; TBIL: total bilirubin; TC: total cholesterol; TG: triglycerides;
HDL-C: high density lipoprotein cholesterol; LDL-C: low density lipoprotein cholesterol; UA:uric acid; Plt: platelet; HbAlc : hemoglobin
Alc; FBG: fasting blood glucose; 2hPBG: 2-hour postprandial blood glucose; FCP: fasting C peptide. "Non-normal distribution, median
(interquartile range). *P < 0.05, **P < 0.01
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Figure 1 Prevalence of non-fibrosis, uncertain fibrosis and
fibrosis in T2DM & NAFLD group after stratification
BMI: body mass index; ALB: albumin; PIt: platelet. ‘P <0.05, “P < 0.01
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T2DM G - NAFLDX A Fpik AN 2F 4 Ak i i 2
fa I N i E D W . AR N T2DME & 55
NAFLD. T2DM% J:NAFLD-Z & FELE LT 4EAL B A4S 2
T HEA T KU T 3R A3 A, R AT BE T2DM A5 3 NAFLD
BAE B K, K% T546%, 5BMI, TG, ALT
KHDL-CEYIMK, MT2DMA I:NAFLDE & H1f
E—E B (13.4% ) FFEF4EALIARS , S48 . BMI,
AST/ALT ., FIEEF . /MR PIAH G .

NAFLDZ 5| #E T2DM & & JH i TH i 09 B 22 )5
AL, 37 T 4 Pk JH AR R IE B B . A5 R
T2DM4 F-NAFLDE FH HIALT . AST . GGT/KFH
BHAMGTZODMEE R, HEASRII¥ER ., #
NAFLDFS ¥ T2DM & 3 NAFLD 4 43 i 3 W 4H ,
GGT/K e LR A b 4 vp B B T+ &5, 1 ALT /K F- 0
MR, NAFLDA& A1), ZRkifk p—A b0 EEtE
B, WEER A AR, A 3 B
SRl R 7T E R ANASH . GGT 248 2 it 4
KW, 25 48 M H R AE 4 i A o S A, i 4 bk
KR WL A B AR ORI 0 . GOT i L
T, AR GGT I e T &, JF
A R BT 47 440 15 5 B IR RN 5 R S EUER .
BMI JF & 1fii ALT . Plt . ALBRE A (19 )5 [N 5 7
NAFLDFSIHH AKX BA . o, HZim
INBR A SR A R BRI T, N W T 4 AR )
RSzt , A SR R RE T R R, I/ R A
AWML, IR SEPIE D, IR B H A
% K& BMI 4§ K 2= % UIAH 5¢, Al BB J2 T2DM A Jf
NAFLDA; 4 J5 BB i e Th s i) E 2R A, 2
BEACHE . BESACHI AR 4L, FLF b i, BT 4
S5 e D) Re il 7 N R AR IR, B4 S 8um
B AR B S . ABESE T, T2DMA FENAFLD
BETGKF LA ai T2 DM &, (HAREBE %5 IR i
JFEFdifb iy KAz, TGRYZK BT R, i
HbALc/K -]t Bl i s, X — 45 1A & B
NAFLD i & JH- 3 K A AR st 45 K 119 [l Jist 4 BA 31 A 5
LERUA TGRS L, HE A RS AN g
EHGA R IE MRS MK b i, FFLF4E
LG FFIREZ B, TGF B 5 N M AE 8 11 & Al
WA 5 . HbALC MY J& 52/ # iE 2~ 34 H 1Y
S MK, BT AR SN L R S
MR W EESFERPR, MFBG. 2hPBG L Mt
£ S 19 1 B i) A IR (L, 75 5 s . A 2
AW P FBGAESH Z A 2 R LS it 2 & X,
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2hPBG i 4 £F 44k 19 & A= A7 o ok s, (H
R BGETE R X, S A 45 b i % 3h
A7 M IR HbALCH] fig & T2DM 43 3 NAFLD AT
£ YAl B AP BB TR bR o IF S 4E R m
WA R e RS, Wagbs, b
P WU D> K B A Az i, S BtHDbA LK F Tt
o REJE . BEI & 5 SNAFLD R R %Y. 2,
T2DM B 5 i i it 5 % = NAFLD 1 4E 16 19 &
B, RSMIIESE I R, mAE. RS R
2 g 2 A K (connective tissue growth
factor, CTGF) #ik, CTGFREIF£F4kfb & 4 1 &
Lz ]

1E T2DM 4 - NAFLD X A 455k A, Fil
NAFLDFS, TN FLF4Efb e e, K o iFer4eft
PEAT T, Xl 9 & K ke 3 W HoA X
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