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B R BUMINAFLD B KU 1 L7 24 2 % 6 hn . &858 HUIRIRIDIAEIE % T2DMAR# 1Y V& FT /K F- ) FT,/
FT {H- 5 NAFLD 55 KU S 37 1IEAHSE , FT,/FT, FUH n] A R T NAFLD 555 XU

2RUBE DRI s ARG PR AR D P s HUIRBRSER

Correlation between the levels of serum thyroid hormones
and non-alcoholic fatty liver disease in type 2 diabetic

patients with normal thyroid function

XU Yunyun, LIU Shangquan

(Department of Endocrinology, Third Affiliated Hospital of Anhui Medical University/Hefei First People’s Hospital, Hefei 230031, China)

Abstract

Objective: To investigate the correlation between serum thyroid hormone level and free triiodothyronine( FT3) /
free thyroxine (FT4) ratio and non-alcoholic fatty liver disease (NAFLD) in type-2 diabetes mellitus (T2DM)
patients with normal thyroid function. Methods: Clinical data of 1 018 patients with T2DM admitted to the
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Department of Endocrinology, The Third Affiliated Hospital of Anhui Medical University from January 2010 to
December 2016 were collected. The patients were divided into a T2DM group and a NAFLD group with or without
NAFLD, and into the FT, <3.70, 3.70-4.19 and >4.19 pmol/L groups according to the FT level. General information
and biochemical indicators were compared in each group, and FT,, FT,/FT, ratio and the prevalence of NAFLD were
analyzed. Spearman correlation analysis was used to analyze the correlation between NAFLD and each indicator, and the
ROC curve was used to analyze the FT,/FT, ratio to predict the risk of NAFLD. Results: Compared with the T2DM
group, the patients in the NAFLD group were younger, had a shorter course of disease, with higher BMI, systolic
blood pressure, ALT, AST, GGT, SUA, TG, TC, FT,, FT,/FT,, and FCP and lower HDL-C (P<0.05); with the
improvement of FT, level, ALT, GGT, TG, TC, FCP also increased significantly, while SCR decreased (P<0.05).
After grouping according to FT, level and FT,/FT, value, the prevalence of NAFLD increased significantly with
the increase of FT, level and FT,/FT, ratio. Spearman correlation analysis showed that NAFLD was positively
correlated with BMI, ALT, AST, GGT, SUA, TC, TG, HDL-C, FT,/FT,, FT, and FCP (P<0.01), and negatively
correlated with age and disease course (P<0.05). Further ROC curve analysis revealed that FT3/FT4 ratio could
be used as a serological indicator to predict the risk of NAFLD. Conclusion: The serum FT, level and FT,/FT,
ratio in T2DM patients with normal thyroid function are independently and positively correlated with the risk of

NAFLD, and the FT,/FT, ratio may effectively predict the risk of NAFLD.
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density lipoprotein cholesterol, LDL-C). N %[
ﬁ%%*ﬁ@@(alanine aminotransferase, ALT)\ x
14 R BRI 5% F M (aspartate aminotransferase,
AST) . IMLWLEF(serum creatinine, sCr). y-2& %
Pk 4% K T3 (y-glutamyl transpeptidase, GGT). [fl
G JRIR (serum uric acid, SUA). MHZLE (total
bilirubin, TBIL)., %5 CJIk(C-Peptide, FCP), K
FIb 2 & ek e BT, . FT,MITSH, iAo = W
e 2 I R A A, PRI IR D DTAR T AL
Ji S R € 7 i o e B e oMl R A 4R

1.3 GritF4bE

FIH Epidata3. DR & 5 B0 %, SR BUBUA
XA AT A% A, RHISPSS 19.048 114K
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(xxs)FRon, R IE A 5347 A28 5 DL b 7 £ 8% 00 4357 28
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2.1 MA—MREMNEENIBIROILE

G IFNAFLDAAE IS /N, R, BMIE
B, SBPH &, ALT. AST. GGTH &, SUA,
TG. TCH &, HDL-CHAK, FT, %/, FT,/FT,H
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Table 1 Comparison of general data and biochemical indicators between two groups [M(QL~QU)]

5 B/ E/ % e /4F BMI/(kgm") SBP/mmHg DBP/mmHg
T2DM 306/316 64 (54~73) 10 (3~15) 24.06 (21.64~24.90) 130 (120~142) 80 (72~90)
NAFLD 173/223 61 (52~69) 6(2~11) 25.40 (24.44~27.85) 135 (120~148) 80 (80~90)

U -3.398 -4.492 11.614 2.124 3.594

P <0.001 <0.001 <0.001 0.034 <0.001
21531 ALT/(U-L™) AST/(U.L™) GGT/(U.L™) sCr/(pmol-L™) SUA/(pmol-L™)
T2DM 18.85 (13.50~26.00)  19.10 (16.07~23.70)  20.25(15.30~28.25)  61.95 (51.50~74.80)  266.60 (219.00~319.82)
NAFLD 25.60 (18.50~37.60)  21.78 (17.80~28.20)  28.95 (20.13~45.08)  60.00 (49.55~72.70)  290.35 (238.00~350.67)
U 9.372 6.006 9.949 -1.468 4.029

P <0.001 <0.001 <0.001 0.142 <0.001

ZH 51 TG/(mmolL™")  TC/(mmolL") HDL-C/(mmoL") LDL-C/(mmoL') TSH/(mUL') FT,/(pmolL")
T2DM 1.40 (0.97~2.12)  4.71(4.01~5.43)  1.24(0.99~1.49) 2.74 (2.23~3.27)  1.50(1.01~2.40) 3.91 (3.47~4.31)
NAFLD  2.19(1.53~321) 4.82(4.16~5.56)  1.12(0.94~1.29) 2.75(2.07~3.31)  1.63 (1.03~2.36) 4.06 (3.66~4.38)
U 11.064 2.051 -5.772 -0.738 0.535 3.853

P <0.001 0.040 <0.001 0.460 0.592 <0.001

ZH 5 FT,/(pmol-L™") HBA1C/% FPG/(mmolL™)  FC-P/(nmol-L™") FT3/FT4 TBIL/(ymol-L™")
T2DM 13.25+1.69  9.18(7.40~10.20) 9.21(7.14~11.78)  0.47 (0.34~0.56)  0.30 (0.27~0.32) 14.00 (11.00~17.50)
NAFLD 13.33+1.59  9.18 (7.70~10.50) 9.36 (7.40~12.20)  0.53 (0.46~0.72)  0.31(0.28~0.33) 14.10 (11.70~17.70)
U 0.594 1.589 1.721 8.942 3.194 1.355

P 0.494 0.112 0.085 <0.001 0.001 0.175

1 mmHg=0.133 kPa.
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2.2 RIFFTKFE S AR ENLIEIRILER

HRYGET K43 4<3.70 . 3.70~4.19. >4.19 pmol/L
=4, ERER. BEFTKTFEM BT, BEFR
T/, ALT. GGT. TG. TC. FCPU W& [T},
Scr F[%(P<0.05, #2).

2.3 FT,. FT,/FTEHRK. H. 5/KFZENAFLDRIERE

P RBFT, K (<3.70, 3.70~4.19, >4.19 pmol/L)
MFT,/FT,(H(<0.28, 0.28~0.31, >0.31)[ =i %

F2 IRBFT, D AR EAIGREFES #[M(QL~QU)]

AT 4rd, AR ALBINAFLD ) R, 25 R,
NAFLD & R FHF T, KV . FT,/FT BT B
TH#a%(P<0.05, K1),

2.4 NAFLD1HX1E4RE HSpearmantl X 43 #f

Spearmantf ¢/ HT i 75 : NAFLD 5BMI,
ALT. AST. GGT. SUA. TC. TG. HDL-C.
FT,/FT,. FT,. FCPREIEFHX(P<0.01), S4B
R S UG (P<0.0S, 383)

Table 2 Comparison of clinical characteristics among three groups according to FT; levels [M(QL~QU)]

2 531 ARE % BMI/(kgm?®) SP/mmHg DP/mmHg ALT/(UL") AST/(UL")  GGT/(UL")  sCr/(umolL™)
<3.70 64 24.53 130 80 20.40 20.00 21.50 63.10
(54~73) (22.65~24.97)  (120~145) (75~90) (13.60~30.10)  (16.60~26.20)  (15.50~32.10)  (51.40~80.00)
3.70~4.19 62 24.53 130 80 20.90 19.20 22.25 60.35
(53~71) (22.65~26.43)  (120~145) (75~90) (15.53~28.18)  (16.00~24.00)  (16.40~32.80)  (49.72~71.67)
>4.19 61 24.53 130 80 21.60 20.00 25.70 59.90
(52~69) (22.72~26.56)  (120~142) (76~90) (16.30~33.50)  (17.00~25.10)  (18.30~42.40)  (50.50~70.00)
P 0.006 0.020 0.822 0.391 0.013 0.020 <0.001 0.009
. . TC/ LDL/ . o "
2151 SUA/(umol-L™") TG/(mmol-L ") . . HDL/(mmolL™)  HBAIC/%  FPG/(mmol-L") FCP/(mmol-L™")
(mmolL™")  (mmolL™)
<3.70 286.50 1.48 4.58 2.65 1.16 9.18 9.61 0.51
(231.00~356.40)  (1.11~2.26) (3.87~5.40) (2.10~3.24) (0.94~1.45) (7.00~10.00) (7.10~12.31) (0.36~0.56)
3.70~4.19 265.00 1.68 4.73 2.76 1.17 9.18 9.33 0.51
(217.10~327.23)  (1.17~2.48)  (4.07~5.43) (2.25~325)  (0.97~1.39) (7.80~10.60) (7.30~12.03) (0.36~0.62)
>4.19 273.80 1.95 4.90 2.84 121 9.18 9.31 0.52
(227.00~320.00)  (1.25~2.95)  (4.30~5.67) (2.15~3.38)  (0.99~1.42) (7.70~10.10) (7.39~11.10) (0.41~0.70)
P 0.029 <0.001 0.001 0.288 0.366 0.101 0.731 <0.001
0.50 0.50
0.45 0.45
£ 040 < 040
B~ 0.35 s 035
§ 0.30 ﬁ 0.30
£ o025 g 025
:rgg 0.20 %’ 0.20
g 015 E 0.5
<> <>
Z 0.10 Z 0.10
0.05 0.05
0 0
<3.70 3.70~4.19 >4.19 <0.28 0.28~0.31 >0.31

FT37KF-/(pmol-L™")

1 FT,7KEFAFT,/FT S5 NAFLD £fE R XM

FT3/FT4LL{EKF

Figure 1 Correlation of the prevalence of NAFLD with FT, levels and FT,/FT, ratio
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<3 NAFLD1H X #5478 # Spearmantfl 5 43 #7

Table 3 Spearman correlation analysis among the related indexes of NAFLD

WH 4E#  JFE BMI ALT AST GGT SUA

TG TC HDL-C TSH FT4 FT3/FT4 FT3  FCP

r -0.125 -0.141 0.364 0.294 0.188

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.040 <0.001 0.593 0.553 0.001

0312 0.126 0.347 0.064 -0.181 0.017 0.019 0.100 0.121 0.280

<0.001 <0.001

2.5 FT4/FT,tb ETMINAFLD 2 9% XU &

K HROCHI LI EMET,/FT X NAFLD f&
Jog RURS: I TN 2 BE . 45 R WoR . TET2DMEH
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(AUC=0.559; 95% CI: 0.523~0.595; P=0.001),
A S . FT,/FT A=0.239; RHEN
94.7%; FFHEN10.3%, T ROCHIZ 0 HT &
B FT,/FT A5 0T AE R I NAFLD & XU 14 103775
5% e bR (K2) .

ROCHZ

00 02 04 06 08 1.0
1=tk
2 ROCH £ T4 FT3/FT4{E FUNAFLD 2.7 XU ) 35 B
Figure 2 Efficacy of FT3/FT4 values in predicting the risk of
NAFLD assessed by ROC curve
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