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Abstract

BACKGROUND

Chronic hepatitis B (CHB) combined with non-alcoholic
fatty liver disease (NAFLD) is a common form of
chronic liver disease in China. Thyroid hormones play
an important role in fat mobilization, lipolysis, and lipid
oxidation. The relationship between thyroid function and
NAFLD is still unclear.

AlM
To explore the relationship between thyroid function and
NAFLD in CHB patients with normal thyroid function.

METHODS

The clinical data of CHB subjects with normal thyroid
function were collected. Patients with NAFLD were
included as a case group. Age- and gender-matched
CHB patients without NAFLD were randomly selected
as a control group. The general clinical data and some
pathological features of the two groups were compared
and analyzed.

RESULTS

A total of 248 subjects were included. There were 124
cases in the case group and 124 in the control group.
The body mass index (BMI), triglyceride, low-density
lipoprotein, and thyroid stimulating hormone (TSH)
levels in the case group were significantly higher than
those in the control group (P < 0.05). The history of
diabetes, total cholesterol, free triiodothyronine, free

2019-09-08 | Volume 27 | Issue 17 |
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thyroxine (FT4), virological indicators, and liver damage
were comparable between the two groups (P > 0.05).
Logistic regression analysis showed an independent
correlation between BMI, TSH, or FT4 and NAFLD. In
addition, the difference in TSH between the mild steatosis
group and the moderate-to-severe steatosis group was
statistically significant (y” = 8.438, P < 0.01).

CONCLUSION

In patients with CHB, elevated TSH and decreased FT4
levels can be used as independent predictors of NAFLD
development, and early detection of NAFLD can help to
formulate suitable antiviral treatment strategy, especially
in patients with hypothyroidism.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Chronic hepatitis B; Fatty liver; Thyroid function
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1% M TR AT X (chronic hepatitis B, CHB)A-3f 3 i #4514
Jig W M2 AT @ (non-alcoholic fatty liver disease, NAFLD)>&
PR AT % 09 —FP o LTS K. TR &AL NS R 3h
R IRl fAe s RAM T M A E20 A & T
WM A APNAFLDZ 4] 69 X 3K, B AT R A 4.

A4y
J AR 38 B 49 CHBAJFNAFLD &4, 484
AR A S 4 5 NAFLD#H) X &

Ti%k

W REZTH ARKERTIRRESREIER CHB%
F 89l R FAT, 3PS IENAFLD & H4F A Rt 40,
F) B R AL BUE — 09 CHB % HAF 5 AT I8 48, 45 BB 55
43, A AR BEAT L B, & LA — A% e AR TR
B B AR AT F AR 4T

&R

FAN248GI BF 55t B, T fs) LA An X PR AL &-12448), 9%
1) 2869 4 F 45 4 (body mass index, BMI). H b =85
BB B, AR B R G BAL TR & (thyroid
stimulating hormone, TSH)7/K-F 3 2 % & T x+ 41, M
BEEREG. #E TR A (free thyroxine, FT4)
KPR FAT AR, £ R A G FE L
P<0.05), W EAE RIS #H B =PRI R R
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A F IS BT BAGAZ L 5 AT RBALAR L £ F 3 L4k
i+ & SL(39P>0.05). LOGISTICE )2 5 #7 % 7~BMI.
TSH. FT45NAFLD# % & M A8 %, 5% SN Em
AR E IR KA EE MG AR EATSH
KF Lk, BHEFBAA BEGLRITFENL( = 8438,
P<0.01).

&t

JECHBE # ¥, & 9 TSHA ARG F T4 AAE A
NAFLDA& 4 &9 %k s TR0 B -F-, NAFLD#) - X AL
H B T HAKCHB B 49 3 o 8 Fo 5 92 Ko VA B A
S B AY IR ARG T R, AT TR AR AR
EOR T
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3T AR At A AE iB A M IS B AT 9% (non-alcoholic fatty
liver disease, NAFLD)#9 X B, KA1 B XL I T AR
& S 9124 TARUAT X (chronic hepatitis B, CHB) %% 7,
Tt 2 49 TR F A Ak 8G 7% B TR ZENAFLDA
A4 60k TR B &, I BAR TR R -T AT RS B
TEEREMX. ZARERA Y TANECHBES
SNAFLDA A 69-F 41 Fm, B L E&HNAFLDA F#Hsm
7, B A NAFLD# -T2 % IALH B T AR S o i e
T WU, 4 31 A T IRAR ) A AR 69 B P
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0 515

1544 2T T % (chronic hepatitis B, CHB)2& [E P4 & T
B, BEE A TSI s, RS P IR 07 1 v
(non-alcoholic fatty liver disease, NAFLD)F] & K1 1E
BAE_ETE. AR, KE25%-30%FICHBE & I
PNAFLD", #{CHB# JENAFLD 2 [ 18 AT (¥ —
KRFE. HORBRISCRAENR T3 52, el 20 Al A g o 84K
T A B A, BRI AR CA R TR
FOR IR ID 6 S 5 RIN AF LD [8] () < BE>, (B 2% H
ARIETBEAE 1EH VS N 13 B AN AF LD [A] ff G R A
FWARIE. 2 R3] R T REAE 1EH Y Bl N s o
TRV 2 A R IR R, 5| RSB K SR A AL AT L 50
JRGRG 3 I, e BRI T B8 TE (0 B R E AT IR
RIIRE S EANINAFLDZ B i) G AR . B
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B, AT CHB R WK IR D 5E 57 76 8 B I ¢
(chronic hepatitis C, CHC) % o W, H ™ 5, #CHB
AR HOIR R Th R i B D LI R, ARSI B
FEAE IR IR IHAE IR H IICHB B | #R1TNAFLDAN H
ARIRTREZHC 8] (1) R BX.

1 MRRTSE

1.1 A4 B HE2016-01/2018-087E K i 1T 55 —
N R BE AT G 4 23k & (1 BT A I PR 2 B A CHB &
#. LICHB&JFNAFLD ARG, RIS 347 1:1VEECRE
PUIE IR £3 V5 AH [F] 1) 52— CHB & A % i
Y. NAFLDI W T & CHEDRS 1 8 7 v e B e 4
FA(20185E 4 /R)) "', CHBZWiTF & (181 LA %
Biia TR (20 1STEBAR)Y FIRRIES. HERR & 0 HoAh
BPEHR . B S R 29N RS T
e T EDRAZASYE L JHF A (10 S8 1 b T A T J e S5
Jp5. HEBRUTES =il H R R iR &2 (free triiodothyronine,
FT3). 5 HUIRAR &K (free thyroxine, FT4). i HUIR AL
Z (thyroid stimulating hormone, TSH)/KF-i#8 Hi IEH &%
Yo, DA FUR IR R BT IR IR 258 . PR
Z T BURTEAIETT CASAE A 1 R O LG R
MERGR . BB SR TR HUIR IR T BE A 254
M. Pra N B FE G R E, HIRERAGEEZ 1
S IZALAE.

1.2 7%

1.2.1 — s R A INIFTE TR 76 B0 R 25 1
TR SR AEREIE. . HURRDIRE. W
BEEARAR RN o B B A T B A E B A
H, 1M HE AR E 5 E(body mass index, BMI) = A (kg)/ &
Ei(my. HRREILFF2Hi(alanine aminotransferase,
ALT). RERARAIEH M (aspartate aminotransferase,
AST). Iiflg. MUBEE e R4 B s AEYMe i (H
A%, AL E, 7060)05E, il sl & B 4= ERoche A
A). FURIRDIGEATHB VIR SR SR Bk 252 RO,
KA 2 AR B B -Roche A A, %8 AL HFT3HIIE
WS H T N3.10-6.80 pmol/L, FT4)IEH 22 JtH N
12.0-22.0 pmol/L, TSH IE# 27t [l 250.27-4.20 mIU/L.
HBV-DNAFEALIN: K76 E BPCRIE, Fill{#:
Applied Biosystems 57007t iE B4 BG4 (4 B 55 [H ¥ H
EMRGLA D).

1.2.2 48 5% 32 % KFAMAXCORE— M4 H 3G
U A ER(16G, [ LA R F= iO)AT 4 R 28 TS RS
SREUH L ZARR AR, 4% 1t F i [ 58 . By T 2L 23 0R A
KE¥H=1.5 cmIFE5 6N L FICE X, HHBK. A
L SELEY) F (R 294 wm), FFTHESL (A RIR 2T 4
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et P2 ERE IR B ML A, s A — 2L
B 5 AT 1) B DA il I 98 9 7K P (G) K AT 4 AL 2
FESRIRELAE 3 2 s bR HES IR O st R B5iA
T LRI AL S S B (ARRG M s s P P
WBIR TR R QOISTEH )Y 7 AR (<5%), H %R
(5%-33%), 7 [ 545 (34%-66%); H /5 IE4E (>66%).

St PR R ROR, THE DR fimean
+SDE N, B RIEE R, KA, 1
AR Fl y A6, FRATT AT T AR SC AT R A T
LOGISTICZ st [Fl A 5341, SRHISPSS 2240 i1 #4148
it PAP<0.0S HZE R B Fiih 275 X

2 B8

2.1 LB — ARG R TR e BLAF AR 0 WA RIS
T ffiZ FICHBEF h, Ew B4 ICHBE HFNAFLD
) BT 1240 (B 82491, L2, T4 N36.72% +10.59
%, 52 AR MR VTAC 6 B CHB & #4124 41
(B 824, Litka2fil), FEilN36.4748 +10.73% . JpfilH
FIBMI. TG. TC. LDL¥RE & TXHA, Z5 B
Guits = L ($3P<0.05), MTERE KM B thE. HBeAg
Pt LEB]. HBV-DNA. ALT. AST/KF. AF414U%
AR 5 IRALA L2 R TS 8 (3
P>0.05)(F1, 2). £ FARBREZIEETT [, W12 FIFT37K
5 A A B 22 e R g v L (F41P>0.05), T 151 21
FITSHAK -5 2 v T X R 2H, FT4/KF 8 Z T R 4,
Z 9B B Giit 5 2 L(FP<0.05)(3K3). BANRATG
RIRTN B SEFINAF LD R AP Z AT 1 ARG E
I3 HT, G5B RM TSHAINAFLD) & A4F 5 56 25 1B ML, T
FT4HINAFLDI R A4 5 23 TR 5 (3R 4). [RIINHFRAT TR
LOGISTICIH #1722 I3 70 #r, 45 5REHIBMI. FT4,
TSH/ZCHB &3 & FENAFLD 3 37 ] 35 (35).

2.2 CHB4-3tNAFLD % & R R AZ EAT Big s & 49 F KA
e FAT R edx B R AR H M TSHAKE B3 & T
BRIENRIIARZ, HTSH/KT R i B AR F2 B 577 i S o
KR, ZRBRAGHE X (P<0.01)(F6, 7).

3 1iE

RHTIER T 15 PRI AE L A FOCHB AR i, FARTER
DIREFRPRAINAFLDZ [A] () SCHE. FATHIWE Fe 45 SR B
TECHBE IFNAFLDEH 1, HMETSHAF B3 5+
PACHBR Y, METAK T B E LT HaiCHBEE. A
TREEACHHE N ZXINAFLDRI R, A 134T T 2 A
FILOGISTICEIHST, 45 RRWIBMIMTSHA T
BN, LA FT47K P BA% 25 /& CHB #. % & JENAFLDI
M7 FER A .
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xR 1 BB SHAEMNAR BTSN E —RIGRETREILLR

A% FFAERRZAS4A FoAFSinAR A gGitEE PE
Bl 124 124

FHS (%) 36.72 +10.59 36.47 +10.73 0.185 0.854
43l (FE/22) 82/42 82/42 0.0001 1

BMI (kg/m?) 26.36 + 4.65 22.91£2.79 7.084 <0.001
HBeAgBBIE, 77 (%) 80 (64.5) 71 (57.2) 1.371 0.242
HBV-DNA (log10¥&01/mL) 5.91+2.44 5.54 +2.35 1.207 0.229
DM, 77 (%) 8 (6.5) 3(2.4) 2.378 0.123
ALT (U/L) 91.26 +83.01 77.52 +84.93 1.288 0.199
AST (U/L) 54.53 +52.34 44.42 +31.30 1.845 0.066
TC (mmol/L) 458+ 1.01 4.30+0.91 2.301 0.022
TG (mmol/L) 1.24+0.64 0.91+0.37 4.922 <0.001
HDL (mmol/L) 1.10+0.30 1.24+0.33 —3.541 <0.001
LDL (mmol/L) 2.57+0.76 2.30+0.73 2.893 0.004

BMI: {REE1E4Y; HBeAg: BTSSR, HBV-DNA : ZEHFISHREDNA; DM: FEFRSR; ALT: REIRE SR, AST: KRR AR, TC. RBE
f5; TG: B'8=E5; HOL. S®EiEED; LDL: RBEIEED.

R 2 1B RS HAHEIR AT TCATAS I T RIS SR 4 (b D HARVEL R

4851 fBllEL G=2 S=2
FFisinTH 124 78 (62.9%) 46 (37.1%)
JoRTRERRZZH 124 69 (55.6%) 48 (38.7%)
FtEE 1.3563 0.069
PE 0.245 0.793

G: BFHESRAEXIE; S: RATHEKIZE.

xR 3 (B2 BT SHE B AT TATIS I AR ARIDBE B RIBV LR

285 BlIEL FT3 (pmol/L) FT4 (pmol/L) TSH (mIU/L)
FHAsihTH 124 4.93 +0.65 15.67 +2.23 2.03+1.08
JoRTBERnAR4E 124 4.90 +0.66 16.42 +2.06 1.62+0.79
mtEE 0.296 -2.737 3.426
PE 0.768 0.007 0.001

FT3: I3 =RPRIRREER, FT4: ISEEPIRIRE, TSH: (REBRIRAER.

XuZE AT (¥ IO 51 2 B L HOIR AR 6 1E 1)
NAFLD&E# 1, BEAE TSHAK P (138 0 AL FT47K-F (1) B
I, NAFLD) R A= 2t iZ Wt i, (R 21200 7t = BRAE
AN NS IE T S5 BTN AFLD HA# 52654 A
EMZAEN. Zhang S T I — T 7T R B E HOR AR
DIRe 1B M B ANAFLDR) M 3 1, HTSH/K S 2
ZETAENAFLDEE, (R %A TN 1 N 3
THFEIZ W INAFLD, ARAT IR B 254G 2, Tfnt
T 4% 1 g s A e A BURR FEARAIR, R e MR R 4
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L LiuZE AT (0 — IO 78 2 W 7E FOR AR DD A8 I
F R NBET, Bm/K P IFT3MINAFLD I R A 2 1 2
A%, I HAZA MO T SRR R R &,
ST LM TS HE R ) FEOIR R T RE 1R 245 LA A i N
AR T A N IAEBRATRIRE T, AN 5 2 S
K2 N AFLDR S, [ HERR 1R AT ae s m F
ARIRIHEE 29PN H BB . — TGN N 36645 FUIR IR Th Ak 15 H
ONHE AR T T 70 2 B, TSHAE I Y Rl A 0 T s A AT
AR B VIAEDG, F HAZAH S T F T4 g o ARt
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® 4 BPRIRIDAEERAEERE IS AREV A AR RIE DT

ERARIDAEIE ! PiE

FT3 0.018 0.774
FT4 -0.16 0.012
TSH 0.177 0.005

FT3: ISE=—HPINIRRERER; FT4: IREPINIRE; TSH: 2R RIREE.

&M Z BT R SR B S AT REILOGISTICEIZ D47

TE b Wald PE OR 95%Cl

BMI  0.257 19.778 <0.001 1.293 1.154-1.447
DM  0.969 1.683 0.208 2.636 0.5682-11.932
TC -0.169 0.305 0.581 0.844 0.463-1.540
TG 0.525 1.689 0.194 1.691 0.766-3.736
HDL -0.368 0.308 0.579 0.692 0.189-2.537
LDL  0.5677 2.742 0.098 1.78 0.899-3.524
FT3  0.066 0.07 0.791 1.068 0.658-1.732
FT4  -0.149 4.225 0.04 0.861 0.747-0.993
TSH 0478 7.045 0.008 1.614 1.133-2.297

BMI: {AE1548; DM: ¥BERAS; TC: BIEEEE: TG: HB=08; HDL: &MEISEE:; LOL: (IBEIEED; FT3 BR=MPBRIRRAR: FT4. BEBRIRE
TSH: {EEPIRERAIZR.

x® 6 (BB S HIARER IS AT RE P ERIRIRIDAE R AR

285l BIEL FT3 FT4 TSH
REREAT 104 496+064  1574x227  1.92+1.07
hESERSHHAT 20 476+0.64  15.30+2.01 2.64+0.98
mtrEE 1.288 0.814 -2.813
PiE 0.2 0.417 0.006

FT3: ISE=—RPINIRRERER; FT4: IREPINIRE; TSH: (2R RIREE.

(AR FEFIT SHK P75 1E H Y A B T i A7 AE — 58 KK,
HATSHI MR S 5708 S K R BB TSHACF R -5,
JHF RS AR P e 22 R, — TR 2 B, 7E HUR AR
REIEH I AR, AR TSH/AK(TSH: 0.27-2.5 mIU/L)
IAAALL, b F 8 mTSHAKH(TSH: 2.5-4.2 mIU/L))
N A1) T e [ B 6 AR U 5 4 T e e B
NAFLD R AR (7 SRR R SHERE . AR SR SRS %

FRISZNE. T FUIE 2R I T SHEZ M R i A OB 7T BEA

PR, — AR TSHIE I F2 M FFR RS 17K -7 Mt
] R WAL FEF P9 B AR, Rk, JRATTHEI TSHANF T4 7]
REIHE AN [ AT B RS i AT P9 4 i B A, ki SRR T
WIRIDT BB, MR BEE T SHAK T 7+ =i FIF T47KF-
(FIFFAR, NAFLD A A 2R i 3 .

Tk, BATRIRT FOE KIMAENAFLD B3, hE
JEWAR T SHAK - 2. 35 i T BE AR AR 4H. A0t ik
TEFDCKETSHIFES - PREN2.5 mIUL, SERA TR
TSH/AKF-HE— K R AR ID R 1E 7 (TSH: 0.27-4.2 mIU/L)
() 2 N AR/K P TSHAL(TSH: 0.27-2.5 mIU/L) R 7K
SFTSHZL(TSH: 2.5-4.2 mIU/L), 45 RATSR o AT A8
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DIAHSE, WOZETE I 25 BANBRAT I 4518 & UK. AT
FEAR WA BERILAIAE T T SHELHE s #2AF F THHIE,
ASEASHT PAI JT J 8 R 0k 1T  F JR 5 IR A, AT s
A G 77 6 1 LR g R A, LY 9 5 PO T R
PSRRI 22, 5 PP AU A 0 A2 (RO R P I .l
TABFEANFINAFLD 83 H 8 R DAL S R A
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xR 7 (BB SHIPBEIE BN RED R EEERE

ZSAYTSHIKSEAI LR

2R3 Bl TSH 0.27-2.5 miU/L TSH 2.5-4.2 miU/L
BREEmET 104 80 24
hEsEREAHAT 20 9 11
=== 8.438

PE 0.004

TSH: {ERIRIREE.

R, WA R KA RTHE VR TR 50 IE AR
TN EE AINAFLD 582 T g 17 A5 2 8 2 [ (1 B,

Zx BRI, AT 7R BLLE FOR R T B8 1
CHBZEEH, FH = TSHAI PR F T4/K 1R 7] §E 2
NAFLDA ARSI 3R, I B TSHA A
DA P R A O, IX e B Fu 4t A B T RATAECHB &
HHTMINAFLDI R AE, G FEMNAFLD S T4t
JRERIT AL, [T NAFLD) R I Bh T F£KCHB
SO IS RIRERE RS, R ) A2 7 R IR D B el 1 £
Hrf, AR AENAFLDR AT et 5 K. (BT AHF 7T
e IR R 7T, JCiE UL R SRR R, WO TR S St
FuA I —IRIIE.

NERR

TLHE=E

1844 2, BT % (chronic hepatitis B, CHB) & [E P &5 WL
PEYEI 2 —, BEE G A SGEE, SRR it
i (non-alcoholic fatty liver disease, NAFLD)) K A4 %
IEFEIZRAEIG NN, W A I RAE IR IR b AR 15 Bk bk
. FUR IR A R B 7 T A A, —
BER 7t L3 B HLAE 1896 BN I sh 2 i& e — R 81
)i B 1) L, LN s S R REA S, WonS T FROIR R ) s 0
NAFLDZ [B] B ST Z8T B IRAE (R T34 L

Eoallivy/0/A

NAFLDIW 2 WA R T IF(5CHB B H IR 5T 24,
DA B ARG GO I R R AR — 623 LRI HUIR R
DR RIRAEFINAFLDI K A % IAH G, HHT/ECHBE
& IR IR D) e i S B W, W R IR T R
IEH FICHBEFE , R0 FAR IR RESHAFINAFLDZ
EfOP RS ERIFET O

folig =
EHUR IR Th A I3 ICHBEE T, R ITNAFLDAIHLR
BRINGE S H 2 1A Bk, AT T w5 1 4E HR i
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4% (thyroid stimulating hormone, TSH)~ 72 FUIRIRER
(free thyroxine, FT4)FINAFLDXZ [AIAF{ERST ARG, Ak
s K H I ANAFLD TG GZ W iR, 184
BB IRER.

LHFE

AT I A NG Y3 AT P S B E A, FEXRE A
B FH AT TR MERAHICEL, SR HAk 2 R 6k
52 FEODR BRI R, 28] 1) LA R AR 6 8 K 56, R
LOGISTICI= V= 53 #ridk 47 2 A8 & 3 #.

AW FTI 45 RRIE FURIR DI A8 IR % I CHB & v,
MIBETSH/K B & T H4iCHB %, MFT4/K -0 &
KT H4iCHBE . [FI A8 2 B HZLOGISTIC[H
VA5 BT 25 SR AR B TSH K FRI3E I FIF T4 7K R PR 2
CHB & & IFNAFLD BT G 6 R

AT FE R A R BR D e 1R MCHB & i, Ty
HITSHA PR AIF T47K 1R 7] BE 2N AFL DA A 57
e R, HHTSH/K VAT R A8 ™ AR A 5.

ZR A B TAECHBEE HNINAFLDI & 4E, M
A T PURTEIRIT SR A B, LA IKCHBE A
O I R U, [R]ETH9N AF LD 254076 T 7 it

REf=

AT T B e BB T TE, ARKAE 75 1275 RS
WRERZHBES BOF N QNS W18, DU T#ECHB &
F HANAFLDHAT I, A 1R AR £
O BTHEPE R R SR D RIE.
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