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Association between thyroid stimulating hormone and incident non - alcoholic fatty liver

disease in middle-aged and elderly population
LIU Lijuan,ZHEN Donghu, TANG Xulei’, FU Songbo, YANG Xiaomei, MA Xiaoni
Department of Endocrinology ,the First Hospital of Lanzhou University , Lanzhou 730000, China

[Abstract] Objective: The objective of the study was to investigate the association between thyroid stimulating hormone (TSH) and
incident non-alcoholic fatty liver disease (NAFLD) in middle-aged and elderly population in a 3-year follow-up study. Methods : Total
222 subclinically hypothyroid (TSH>4.50 mU/L) and 727 euthyroid people aged 40~75 years who were free of fatty liver disease at
baseline in a community were included in the current study. The study population was screened initially in 2011 and re-evaluated in
2014. On both occasions they were assessed by structured interview via a questionnaire on general information, anthropometric
measurements, thyroid hormones, biochemical and serological tests, liver ultrasound. Results: Among 222 baseline subclinical
hypothyroidism patients, 62 (27.93% ) reverted to euthyroidism at a 3 - year follow - up. The 3 - year incidence of subclinical
hypothyroidism was 16.64% (121/727). Higher TSH levels at baseline were associated with higher total cholesterol (TC) , triglyceride
(TG) , low density lipoprotein cholesterol (LDL-C) and aspartate aminotransferase (AST) levels (P < 0.05). The incidence rate of
NAFLD increased with increasing baseline TSH levels in female (P < 0.05). Logistic regression analyses showed , higher baseline TSH
levels were associated with the diagnosis of NAFLD by unadjusted in model 1 in female. After adjustment for age, baseline BMI,

baseline TG, baseline HbAlc in model 2, this association remained significant. When data were adjusted for the changes in BMI and
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changes in HbAlc in model 3, the association was no longer significant. Conclusion: Among middle -aged and elderly population,

baseline TSH was an influencing factor, but not an independent risk factors, for 3-year incidence of NAFLD in female.
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Table 1 Baseline characteristic comparison of the study population according to different baseline TSH levels
PO P AR TC TG LDL-C HDL-C 23 JE AR

- (B/) (% ,x+s) (mmol/L,x+s) (mmol/L,x+s) (mmol/LL,x+s) (mmol/L,x+s) (mmol/L,x+s)
L14 363 141/222  57.73£8.50 4.67+0.81 1.57 £ 091 2.69 = 0.66 1.31+£0.28 5.64 +1.49
24 364 100/264" 56.85+8.44 4.81+0.92 1.75+£1.31 2.73+£0.71 1.33£0.27 551 +1.11
L34 197  32/165™" 57.28+7.86 4.98 +0.94™" 1.87 £ 1.51" 2.86+0.76"  1.35+0.28 5.54 +1.38
L44 25 3/22"  57.772+7.26 4.65+1.03 1.99 £ 1.09 2.64 +0.89 1.21 £0.17* 5.54 £ 0.84
Giita F=35.979  F=0.697 F=5.622 F=3.193 F=2.594 F=2.150 F=0.634
PIE <0.001 0.554 0.001 0.023 0.051 0.092 0.593
Hap g <0.001 0.518 0.001 0.002 0.043 0.670 0.315

s HIG2hififE  HbAlce ALT AST BMI i #FikE

- (mmol/L,x +s) (%,x+s) [U/ML,M(Psys,Ps)] [U/L,M(Ps,Ps)] (kg/mzjis) (mmHg,fcis) (mmHg,Eis)
L14 7.82+3.21 594+0.90 16(13,22) 21(18,26) 2349+276 127.6+184 76.0 + 10.4
24 7.67+3.24 587+0.76 17(13,24) 23(19,27) 23.34+2.57 127.7+18.7 76.6 +10.2
L34 7.52+3.11 5.83+0.70 18(13,22) 23(20,27) 2329 +2.64 127.5+18.8 75.3 £10.0
L44 7.74+£2.45 5.66 +0.45 17(15,23) 22(20,26) 2440+3.53 1247+184 74.9 +10.2
Giita F=0.388 F=1.644 H=4.874 H=11.623 F=1.411 F=0.205 F=0.822
P{E 0.762 0.178 0.181 0.009 0.238 0.893 0.482
@ PiE 0.346 0.080 0.217 0.015 0.940 0.707 0.494

SLI4E, P <0.05,"P<0.01; 5 L2204, *P < 0.05,%P < 0.01; 5 L34 HL#, “P < 0.05,

TSH A4, VA LIAE NS IR AL, B AR A5 AL 1 o
B %5 TSH 7K -9 T 55, NAFLD 3 4F & 955 3% i T+
L B EAA G (P <0.05) B 2 45 1E4F
4 F1 L 28 BMIL JL 4k HbAle &2 TG J5 , TSH 7K F- 5
NAFLD 3 4% % 9 KU 2Z ()45 522 1EAHOG T HA e it
X (P <0.05) ; {3 — 25K 1FE BMI 22 {H . HbAlc
LW R 3 h | B4k TSH 7K -5 NAFLD 3 4F &%
AU 5L IF [0 B 2 (GG 24 X Rl £ 3
AU 5 L4 s, 12 49 NAFLD 3 4F %% 3 XU B
WIHE, ZRA R FE L (3P <0.05), 7535
F0 Hf 5 L4 TSH 7K SE 34 5 NAFLD 3 4F % 9 KU
ToARFNE(F3).

3 it it

AR, BfE AN e IR R i R BRI
TR AR (438 e, R 1 S I PR Y O A8 o A
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BUIAYT B A . TSH K2 ABE M5 AFHS |
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T SRR, HAR R R R SR S B R Y TSH
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AR 14 1) 88 A K%, BYEG R 5 2 ik
42.86% o L1754 40~75 % N BE I PR O 3 4F
S R R WU HE 9 R 3.4% , [ SR 2R i SR ik
49.7%"" , SAMIFE G AT . HHE 1 TR
AF 5% P S I R sk 5 4% I aE R A US4 Sy
11.2%, 1M 47.3% 19 35 5 4 )5 TSH KPR 1E#
ARHIFFE h RLLR i B2 TSH /K-S T8, TC L TG 7K
BT (Y P <0.05) 0 Jain 55 HFSE AL 2 78 TSH
K5 TC. TG RIEAHX . 75— A 11 AR BT
WFFEH, TSH KP4 B9 B 364 TC \LDL-C 155,
BT Y LDL-C Al FF i

— I ZEFE AT BT 45 5 B I R 85 NAFLD
SIS o FE—TN A 10 539 1] {1 20 150 A
g, IEH TE RPN TSH 7K -5 NAFLD (1) Ho 25 1)
FHOG, BRI YR IE T AR B AE AL 53 5, A DG 1
WA Geih2R i M X R W I ) WS ATF 5T IR AN
BT B I I R R X TSH 7K F 5 NAFLD 37 & 55 1Y
FHOCHE PRI R, 75 B9 ) 1) BRI B 7 F 53 A 45
o —I0AE 18 500 ] 20~65 % 4 [ A FEH () 4 45 [A]
JiE P4 BA B AIF 5 S8 FR U S I PR R 985 NAFLD & 9
TEAHSEPE™ o 5 BEASIA], B alr B — T00 Y- 359 Bt 5 st ]
Sk 4 AF R 5T 57 AE BE U5 3 R TSH 7K S 76 1IE 3



EAVEE 3 XIS, AR I, 55, TP AR e IR IR 2 K558 A AR I 5 e AT B AR SRR SR [T .
202143 H B R ERICEF AR ARBR2ERR ) ,2021,41(03) : 369-375 - 373 -

R2 AEMEH SR NAFLD 3£ KRR EZ ST

Table 2 Analysis of influencing factors for the 3-year incidence of NAFLD in different genders

. FE Lok
- MBIEC NAFLD[n(%)]  x¥M{d  P{E S6i% NAFLD[n(%)] xM{H  P{H
FELAFMS 1302 0.521 7.860  0.020
40~ <50% 41 10(24.4) 134 23(17.2)
50~ <60 % 91 28(30.8) 332 96(28.9)
60~ <75 % 144 35(24.3) 207 61(29.5)
FLk BMI 26.966 <0.001 66.362  <0.001
<240 kg/m’ 139 18(12.9) 418 69(16.5)
24.0~ < 28.0 kg/m’ 127 49(38.6) 224 90(40.2)
=28.0 kg/m’ 10 6(60.0) 31 21(67.7)
BMI 2 1H 10.264  0.001 6.114 0014
<0 kg/m’ 98 15(15.3) 245 52(21.2)
>0 kg/m’ 178 58(32.6) 428 128(29.9)
Lk HbA Le 1.027 0332 11.826  0.001
<6.0% 165 40(24.2) 485 112(23.1)
=6.0% 111 33(29.7) 188 68(36.2)
HbAlc ZEMH 2,639 0.070 10.683  0.001
<0% 173 40(23.1) 423 95(22.5)
>0% 103 33(32.0) 250 85(34.0)
TG 17.263  <0.001 55.660 <0.001
< 1.7 mmol/L. 166 29(17.5) 437 76(17.4)
=1.7 mmol/L 110 44(40.0) 236 104(44.1)
H2k TSH 1.488  0.685 9.622  0.022
0.25~2.50 mU/L(L14H) 141 40(28.4) 222 50(22.5)
>2.50~4.50 mU/L(L24H) 100 25(25.0) 264 82(31.1)
>4.50~<10.0 mU/L(1L34H) 32 8(25.0) 165 38(23.0)
=10.0 mU/L(L441) 3 0(0) 22 10(45.5)
Bitii/i TSH 1.890  0.596 3.074  0.380
0.25~2.50 mU/L(L14H) 137 36(26.3) 193 50(25.9)
>2.50~4.50 mU/L(1.24) 83 25(30.1) 242 58(24.0)
>4.50~<10.0 mU/L(1L34H) 47 11(23.4) 213 66(31.0)
=10.0 mU/L(L441) 9 1(11.1) 25 6(24.0)
TSH 21l 0.132  0.785 0.877 0.378
<0 mU/L 126 32(25.4) 283 81(28.6)
>0 mU/L 150 41(27.3) 390 99(25.4)
TPO-Ab 0.267  0.708 3330 0.082
<48 U/mL(-) 233 63(27.0) 512 128(25.0)
=48 U/mL(+) 43 10(23.3) 161 52(32.3)
Tg-Ab 0.840  0.456 1.830 0211
<70 U/mL(-) 254 69(27.2) 578 160(27.7)
=70 U/mL(+) 22 4(18.2) 95 20(21.1)

90 PN T = 5 &% NAFLD 1EAH G, —Tgh A
T 9 4194 B2 10 4F B Fir B PRI 58 R, S5 H
DY IE# AR E, I PR H sk 2 NAFLD 2 5 XU 3
Jn 124 4% FE RS IE T 0 14 MG B I R )5 TSH 5

NAFLD Y IEAHSC PR 2%, (H FT4 5 NAFLD & 9 X
By 2 SFRHOCPE . A ST AL IX AR AR PR
FHI NAFLD 3 4F &9 %4 25.29%(56/222) , 5 1)
IEH#H 27.1%197/72) ML 25 S Tege 20 2 X H 2
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%3 Logistic B39 #r R EHERIE 2k TSH 7k F 5 NAFLD % 5% KU 948 5 14 43 47

Table 3 Logistic regression analyses of the risk of 3-year incidence of NAFLD based on baseline TSH level in different gen-

ders
FLEL TSH K- A () 1B 3
(mlIU/L) OR(95%CI) PIE OR(95%CI) PIE OR(95%CI) P1E
Bk
L14 1.000 1.000 1.000
24 0.842(0.470~1.507)  0.562  0.850(0.447~1.615)  0.620  0.903(0.465~1.757)  0.765
L34 0.842(0.349~2.029)  0.701  0.805(0.312~2.075)  0.653  0.864(0.315~2.372)  0.777
L4 2H — — — — — —
P 0.941 0.950 0.988
7Pk
L1144 1.000 1.000 1.000
24 1.550(1.030~2.333)  0.036  1.591(1.013~2.500)  0.044  1.627(1.022~2.591)  0.040
L34 1.029(0.637~1.664) 0.906 0.850(0.499~1.449) 0.551 0.890(0.515~1.539) 0.677
142 2.867(1.170~7.025) 0.021 1.683(0.617~4.591) 0.339 1.682(0.580~4.875) 0.338
HH P 0.025 0.045 0.060

AN 1 ARAREIE s AAY 2. A I P R ATIE 2k BMI FE4 HbA 1o FE2R TG s BiAY 3 M IE R B IR AF Y (FE4k BMI FE2E HbA Le FEZk TG . BMI 22

{H HbAlc Z1H.
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