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[ Abstract] Objective To analyze the association of fat content, enzymes, and fibrosis in liver with iron
overload in patients with type 2 diabetes, and to explore the relationship between iron overload and severity of non-
alcoholic fatty liver disease (NAFLD) in these patients. Methods Five hundred and thirty hospitalized patients with
type 2 diabetes and 18 patients with abnormal glucose metabolism undergoing liver biopsy were recruited. History
data, results of laboratory tests, liver ultrasound, hepatic 'H-MRS were collected and serum ferritin level was
determined. Results The serum ferritin level was significantly higher in patients with NAFLD than that without
NAFLD [ (328.7+252.2 v5 239.9 + 171. 8) pg/L, P<0.01]. Serum ferritin was an independent risk factor for
NAFLD ( P<0.05). Multiple linear regression analysis showed that serum ferritin was positively correlated with liver
fat content after adjustment for sex, age, and duration of diabetes. The serum ferritin level in NAFLD with elevated
liver enzymes was significantly higher than that in simple steatosis [ (429.9 +287. 4 vs 293. 4 +£233.3) ng/L, P<
0.01]. Serum ferritin was an independent risk factor for elevated liver enzymes in patients with NAFLD ( P <
0.05). Serum ferritin level in patients with advanced fibrosis was significantly lower than that in patients without
advanced fibrosis [ (246.8 + 191. 2 vs 382. 5 £253.7) pg/L, P<0.01]. In 18 patients with NAFLD proven by
biopsy, serum ferritin level was slightly higher in NASH group than that in simple steatosis group, but there was no
statistically significant difference. Serum ferritin levels were comparable between patients with and without advanced
fibrosis. Conclusion The iron overload in type 2 diabetic patients seems to be an independent risk factor for the
development of NAFLD and elevated liver enzymes. Iron load in patients with advanced fibrosis is significantly
decreased.
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Tab 1 Comparison of serum ferritin levels between type 2 diabetic patients with or without NAFLD[ z+s, M ( Quartile) ]
AFi Tl B g P
205 1555 M/F (%) (4F) BMI wC SBP DBP RBC
Group n Age Diabetes duration (kg/m?) (em) (mmHg) (mmHg) (x10"2/L)
(year) (year)
Non-NAFLD 206 104/102 62.1+11.4 10.0(3.0-13.0) 23.4+3.4 8711 132+£18 8010 4.30+0.52
NAFLD 324 177/147 57.0+14.1>  6.0(0.7-10.0)"  26.6£3.5" 95 10" 135 +17* 839" 4.66+0.52"
i
,Flﬂ; 530 281/249 59.0+13.2 7.0(2.0-11.0) 25.4+3.8 92 +11 134 £17 82+9 4.52+0.54
olal
il %k Hb FPG 2hPG HbA, FINS FCP TC TG
Group n (g/L) (mmol/L)  (mmol/L) (%) (mU/L) (pg/L) (mmol/L) (mmol/L)
Non-NAFLD 206 128.6+13.9 8.6+4.2 17.6x5.8 9.0x2.6 8.1(5.0-12.2) 1.59+0.96 4.53+1.31 1.37(0.93-1.95)
NAFLD 324 138.1+14.2" 8.7+3.3 16.2+4.5 9.0£2.1 10.6(7.3-15.8)" 2.17+1.16" 4.75+1.07* 1.78(1.30-2.64)"
T
:F:r,i 530 134.5+£14.7 8.7+3.7 16.7+4.9 9.0x2.3 9.7(6.2-14.2) 1.93+£1.11 4.66+1.17 1.57(1.13-2.37)
otal
151 B8 HDL-C LDL-C ALT AST v-GT UA CRP SF
Group n (mmol/L) (mmol/L) (U/L) (U/L) (U/L) (‘pmol/L) (mg/L) (pg/L)
Non-NAFLD 206 1.21+0.36 2.63+1.13 14(10-19) 18(15-21) 21(16-32) 298.0+101.1 1.5(0.64.1) 239.9+171.8
NAFLD 324 1.08+0.38" 2.69+0.96 20(14-33)" 20(16-26)" 31(2245)" 335.5+91.3" 2.0(1.14.0)" 328.7%252.2"
S8
:[‘jtﬁi 530 1.13+0.38 2.67+1.02 17(12-26) 19(16-24) 26(1940) 320.2+96.1 1.8(0.94.0) 295.7+£226.5
otal

H NAFLD ; B9 RS B8 Wi PEF Non-alcoholic fatty liver disease; Non:JF ;M B3 Male; F. Zc1: Female; BMI /AT 5%L Body mass index; WC ; & [l
Waist circumference ; SBP : W{4fi [ Systolic blood pressure;1 mmHg=0. 133 kPa; DBP; &} K i Diastolic blood pressure ; RBC : ZL4H i1 114X Red blood cell count;
Hb. il £T3E H Hemoglobin ; FPG . 25 1 i A Fasting plasma glucose ;2hPG ; &S a7 f5 2 h 1A 2 h plasma glucose after steamed bread meal loading ; FINS ; 25
MRS E Fasting insulin ; FCP, 2318 C ik Fasting C peptide; TC ; S E[E B Total cholesterol ; TG ; H i = [ig Triglyceride ; HDL-C ; 1o % P e B 1 I A High
density lipoprotein-cholesterol ; LDL-C ; G588 55 18 45 11 IH [ B Low density lipoprotein-cholesterol ; ALT'; NN i Alanine aminotransferase ;AST, A B il
Aspartate aminolransferase;’y—GT;'Y-ﬁ’%ME?*Zﬁ@ y-glutamyl transpeplidase;UA;ﬁ{M Uric acid ; CRP . C JZ i & ) C-reactive protein ; SF; MIEFERE A Serum

ferritin; 55 Non-NAFLD 2H FL8 vs Non-NAFLD group ,* P<0. 05, bp<0.01

(53.2% ) , &Pk 248 1] (46. 8% ) , B A B 5% %} % 1 S
PR (59.0£13.2) % ,BMI (25.4 +3.8) kg/m’, GA
(23.3+8.9)%
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0.017,
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0.332.0.299.0.281,P<0.01; &t r. 4354 0. 221,
0.201.0.270,P<0.05) .

LA NAFLD P60 4 R A2 6, LA SF oA [ 28 A7
logistic 153 Hr , A2 1E T PR 51 AF % BMI JEE BB PR
Wi FE  FPG  HbA,. . FCP TG, TC ,HDL-C FlJK 2, SF



AP bR e 2014 4E 1 A58 30 %55 1 ] Chin J Endocrinol Metab, January 2014, Vol. 30, No. 1 <11 -
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0.305),
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15 B Y
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NAFLD, H SF /& NAFLD & & JH- g - i (4 0 57 fe 1 A
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