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[fEZE] 18P ZTF4% (chronic hepatitis B, CHB) J&H ZTF425%# (hepatitis B virus, HBV) $F&2/E YL fir £ Ag —Fh 14 Y
PEGRR, e AT N A KRR TR, ARSI MRS (non-alcoholic fatty liver disease, NAFLD) JeBRIFRE Al H At
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[Abstract] Chronic hepatitis B (CHB) is an infectious disease caused by persistent infection with the hepatitis B virus (HBV) and is
highly prevalent worldwide. Non-alcoholic fatty liver disease (NAFLD) is a group of liver diseases related to metabolic
abnormalities, excluding those caused by alcohol consumption or other liver injury factors. In recent years, with improvement of
living standards and changes in lifestyle, the incidence of NAFLD has been increasing substantially, becoming the most common
type of liver diseases in China and Western countries, and the second leading cause of liver transplantation in the West. The rising
prevalence of NAFLD has also led to an increase in the incidence of NAFLD in patients with chronic HBV infection. However,
there is considerable controversy both domestically and internationally regarding the relationship between these two diseases,
including the disease progression, pathogenesis, impact on antiviral treatment efficacy, and prognosis of these concomitant CHB and
NAFLD patients. Currently, both domestic and international guidelines lack detailed descriptions of diagnostic and treatment
strategies for these conditions. This article summarizes the recent research progress in concomitant CHB and NAFLD, including
epidemiology, diagnostic criteria, the impact of NAFLD on the virology of HBV infection, potential mechanisms of NAFLD-
induced negative regulation of HBV, the effect of NAFLD on antiviral therapy efficacy, and prognosis. This article aims to gain a
deeper understanding of the diseases themselves and provide new insights for basic and clinical research as well as diagnostic and
treatment approaches.

[Key words] hepatitis B virus (HBV); chronic hepatitis B (CHB); non-alcoholic fatty liver disease (NAFLD); antiviral therapy;
hepatocellular carcinoma
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BV ARIIT %5 (hepatitis B virus, HBV) Ji
e B 48 & BN R % 1w U )R (hepatitis B surface
antigen, HBsAg) Fl1/a HBV DNA FH:+52E 6 1~ H 5%
DLl HBV RRZLIERGL 5| L ()18 Pk 58 0E P I 9 90
B k2 v 2 B F 98 (chronic hepatitis B, CHB) . iE
A PEJIE W P P % (non-alcoholic fatty liver disease,
NAFLD) 2 BRI A% Al PR 2 W1t i) At JH- 450 493 IH 3R
PIAL, —ZH LASRIE PR 20 B R v i 105 728 P Ay 3
AERY I A BRER B AE . LN 1 A 45 JEIPORS YL IR 107
(non-alcoholic fatty liver, NAFL) RS PE NS b 14
JF % (non-alcoholic steatohepatitis, NASH)., NAFLD
MY AIRHLTIA T, ACRE . RS R ACHT . 2 BUBE IR
IR ZE AL A A R 2 AR J& NAFLD & A ik Je i e s
R, WA LREN, K NAFLD % 4 A g
i P iF 9% (metabolic associated fatty liver disease,
MAFLD) "', HBV YL HI NAFLD ) th 545 Mo b 1
JHF 8 F R, [ AR AT I P R s 1) JR R
CHB &H4 & I NAFLD £ B 24 4 IS 12 1 R 12
7RI IS o Y A A e R

1 HBVERSHNAFLDMRITRS

P S A4 (WHO) 4iil, 20194 HBsAg
A FUE B — A BER AT K 3.8%, HT & HBV J&
P NELZY 150 5, HBV 1B EIRYLE 29614, 8271 A
ST HBV Y T 80 AR WIS . Bli% WHO K
JIHESh L LSBT S v e i 4, CHB 9 8%
KA, SRR 36 AT M B TR AR 16y 20
B8, DASCNAFLD K 32828 5, NAFLD S5 5 AN K
Fhim, CHEBHBV IR E TS 2 58 M
B LR 9 [ RS 95 B 23 7E 2015 4R 647 1) —
I meta 43 AT ) B 42 Bk A NAFLD 9 RARE A 2
R 25%, PN A FE R B R =, 2928 27%. 1E
CHB £ # ", NAFLD /Y B R AW T, 14%~
70% FY CHB 2 gks 1 [F) i oA NAFLD ', iz JLAE
B AT 4 AT % B CHB B 2% NAFLD (1) % 42 A%
T AR, kA PR LI, B4 CHB
) N, H NAFLD &0 A8 FxF B4, 45
9.7% ) K 14.6% ', e CHB & NAFLD f {3 [
% . CHB L5 i NAFLD 3% BE 7 MAEK & |
Z ¥, BSR CHB B H5 NAFLD (4 & B R 5K, (H
TFFE B 9 2 Hes 5 1 AR A RIRIR S A 6, X
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WA IR TR TAEE E TAE X s e A IR ohne
SH ) MAFLD B 25 1 R i A+ E

2 HBVRELSH NAFLD Mgz

Har, FEPr - IEA AR CHB 4 1 NAFLD () B
W2 WrbrifE . AR 95 [ Py A G R 98 56 T CHB
4 7 NAFLD (I A1 551, — Mk W5 H NAFLD i2
Wibnife, [REF& 9 HBV B4y, RIn[i2Wih CHB A Jf
NAFLD., B R HTIG K & NAFLD 2 Wi iy “ Ak,
A T HAR A R, AE G H T8 B A 5 b
Vi, HILSWih £ 2R AR R 6T AR B AT
FEAR I T BB R A% Y CHB £8 & T LA A 147 0 1) 52
G2F K4y, X NAFLD RECRZ B, HizWi . KR)T
) = It . (E 15 B A&, NAFLD Hxf F
CHEWRE R X O T R E AGR, 12T A
T S AR 0 T SRR LA R BRI 24 1

3 HBVERSH NAFLDHESS
R RS0

H AT — LE B 58 A R B 76 28 B2 5 i 7 HBV
DNA # i 2 b, 5 HBsAg iR R F L. HU
45 VR B s R e A SRR, AR HBV /N
W, A I NAFLD B9/ BUEL 4l HBV RGN R
I ) HBV DNA. HBsAg DL K 2 8 BT & e Bt i
(hepatitis B e antigen, HBeAg) 7K °F- . CEYLAN
4 D01 p R ge 22, HBV IRYL 4 JF NAFLD (1B %,
H HBV DNA /K FH AL (OR=0.995, 95%CI 0.990~
0.999, P=0.025). SRTIINAWFFEFREAR E W . a5y
BET 270 48 Pk 2, R 49 H 3 11 R AT B 9% )
AR Y SRR, IR AL S CHB B I
Wi HBeAg I HBV DNA JCA s 240 B 5 i P4
LY & AL TR IR 59 (labeled dextran
polymer, LDP) #Egefs, Z5H 578, HBsAgflZ #Y
JF 48 9% B 4% .0 WU JRL (hepatitis B virus core antigen,
HBcAg) WL HHI 2 RIRTEG I #E L. RER
/D HF5E 3 B CHB % A JF NAFLD, 5 HBV & il &
A, HAEFERE NAFLD (1550, CHB Y
IRHUR 4221 12 NIk, NAFLD 1 HBV 78 {4
PN A2 ) KT R AL R A BB A5 IR R, Ik b e R
“#IJENAFLD X} F HBV B & A 457 X — 1= .
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J R4 4 IF NAFLD A] fEXT HBV J& Y 35 H HBV i #
AHOC MIE AR R — 5, MR 2= 48 b5 i AEAI
T4 I NAFLD i HBV &4t &, {H NAFLD {52 #F
DIRe St . ML KIS AR N fERm R R, &
AN R I R &S JRy ity 00 - 22— o

4 NAFLD ¥ HBV £ 1t 1 5 89 °J 2
HH

RGN/ DIFGE 2 W NAFLD % T HBV 5 5 2 A
GOERIRIAE A, EHAUR MR, HArA T LR
M

4.1 NG A VESE g B

FRT, XtF NAFLD 4y il HBV i 2 52 il 1 bl
Tl AR, ATRE S S A B IS A OC . TEXRTIEHE
AMRERESE 1 R, ISR . AR TER (Juit
ERRHR R ) A5 TT LL3E o B8 A 43 4k [ 7 88 (myeloid
differentiation factor 88, MyD88) 4% RI15 58 15
5 Toll B:2Z14&-4 (Toll like receptor 4, TLR) LA K [
A RPENETE , FECHBV IR EE R Rl E . Kt
AT 1 105 78 P AT 3 i TR s 44 56 0 3 00t 200 it 6 928
X IR A 2 R EE A T, ) sl o ok el 28 U A B o 35 1
il HBV 1 1l .

4.2 GG 7B VE A I IDE i 3 DA ik
NAFLD 313 52 0 FFAEASHM ] £ B R0 82
i o Ao S T A B ) G S A y - R0 T 1
(peroxisome proliferator-activated receptor-y coactivator
la, PGC-la) J2—FYLERAFE N, 2R
BRUEA . BRI RIRIE P B S
WAL F 1 7ENAFLD ] M4 3 PGC-1a (19 %34
WEAR 5. [AE, PGC-1a B % IF W fig i i 45 4 HBV
$45% 7 I (enhancer I , Enh Il ) K13 [R]#47% HBV
DNA %% 5 10 f I ATHE 4 JF NAFLD ) HBV Ji&
YR BFRR TS E , 2 A PGC-1a AR, AT
il HBV [ 5 i .

4.3 NG AEVE G AN o8 1

NAFLD i 1 1755 T 40 i 0 1 [ 45 R IR HBV (952
H17 HAT ML 5 NAFLD 305 &2 Be i iy K
X & R H K f# B (cysteinyl aspartate specific
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caspase) . B 4 Ju itk 2 B 2 (B-cell
lymphoma-2, BCL-2) ZKEH . c-Jun 24 J v 34 it
(¢-Jun N-terminal kinase, JNK) Z5{Z-2mpgAa o '8
S DU N AF LD 38 32 34005 240 0 08 1238 612 1 HBV f1Y
kR

proteinase,

4.4 wIEHE

52301, NAFLD fIHBV &Y ] 5 5 A% 1
Z &1t (single nucleotide polymorphisms, SNP) ff
TERIE, H, % patatin ¥ IR B4 3 (patatin like
phospholipase domain containing 3, PNPLA3) K 5%
68 ZK % 0t 2 (transmembrane 6 superfamily
member 2, TMG6SF2) H& K A7 %50 1324 1 BIF 52 45 2
PNPLA3 FI TM6SF2 YA IFIE b 2k, i 2 i 14 25
FI2 50 REHE Y . — 3000 BB SE ) X CHB &
# . A JFNAFLD [ty CHB f35 L) S gt BT T 4
A, 459K I PNPLA3 1Y) 4/~ SNP 1l 14 /il NAFLD %)
JENE, R 3E FRR CHB S8 9 1 7% HBV DNA 7K
Vo 53— TEE X TMESF2 BT ™ KB, TMG6SF2
{1 725 5 T[] 5} 52 55 NAFLD FY % 9% % fll HBV DNA %,
i AT HED 5 NAFLD A8 OG5t 15 2 351 & 52
HBV 7ENLIA N R R R 2 —, BRI HLE A
FrEET

5 HBVERSHNAFLDHRES
ATHERNEIN

& JF NAFLD Xf CHB 00k 5 1A 7 8CR 2 75 A7 52
me) H AT 7E E PR B A 9. — 286 58IA 0, NAFLD
Al REREAR CHB (5 &% H 20 I PUW dE 97 3. — I
ok [ R E BT Y R, 6 B TR AT IS D5 AR
PERREE M 30% 0, R~ F5 7 2l Z FEAL; %
WEFEIN A, & FF NAFLD [A] #E 2 B IL B i fm 15 3R 07
CHB W 852 N % ;. Jf H NAFLD W] fig 3 80 1 1R
%) (nucleotide analogues, NAs) X} 18P Z AT
R H WP REIT RN B o X AT BEJ& 1 T NAFLD
S R AR D AR PRI, JFE A AR PN E AR A 1D
W T2 A R kT AR, SRR B )
AR BE AR, U250 P i AR L Ut
A, B W5 78 P % JH 200 L e 200 €0 3R 0 2 R A DA B
2 o B 5 T e 25 LA AT RR R T B0 25 W AR W R
FHEE T MR RN 22— 22
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HZ MR, 5—uisgRmiEs, 47
NAFLD J& CHB & & Hiii 21097 15 (A Al s &R .
—Ik [ EH AR R, RS R 2 CHB
HH HBsAg 15 B 19— A7 i W R & . 3R i —
WifEgy P A R RN, R RAIT 1285,
4 JF NAFLD ) CHB 8 & R DIfgdebr, W 2R
Z fif (alanine transaminase, ALT) Hl K& &AW A
fiff (aspartate transaminase, AST) 7Kg K F X} HE
41 (¥ P<0.05); MUIENEF4Efbdatr, i I 75§y
eI VR SRR (L SRR R 1 R B R K
-, R EAR T A (38 P<0.05); ULAh, GRS
BTN T % HEAH

B ik 2 PS4, A — 22 H A, AT
NAFLD 3 A 5% i CHB H & 19 099 58 30 97 3R ©
CEYLAN % " (fff 5% & #, 4 I NAFLD A § 00 42
Z R R H A AR B IRIT R RN . T
2023 4E W K TG Pp 4 (Asian Pacific Association for
the Study of the Liver, APASL) 4F 4 b, & [H 2%
VAR TR AE AR ST meta M HTAE SR, 4h
RFR R, KWV, &9 5484 NAFLD
() CHB & HUREEIAR T SO (BL45 48 J& 1 96 Jidl i (1
Al bR . R ER A AR & HBeAg I #5HR) TG
W 225

BRI TE 4 S L 251 125 5T BE S = G — 1t
R YT RO AR R LA RO R BT B AR G 3
T NAFLD J& i fb J g E 2 N R, HErw
TR —3: X T CHBAJF NAFLD B, NS
AT B BEA YT, R AU T 1 NAFLD (i e
ARG B3R 7 I TR 7R S TSR o 7 I PR 5 ik
H, RORBURTHEVER SRS, Qs il iApg . g A i
K-, AHERTREAAAER BT, RIS, SR
1% H Wz 3 gy SR B K T i 48 20 (body mass
index, BMI), LLikZHAERIRIFRCR . [RR), HiF
SR AE SR AE 2 F NAFLD 43 HBV R YL & Hiik i
TRYTRCR A RIS B S A58 P AE A R, A%
AU R ANE BRI — . BRTE N
HP44T NAFLD A 1 HBV B AR 56 B s AR 56 15 7 i
i

6 HBVERSH NAFLD B¥HIRE

UTAER—LEfF TR, & IF NAFLD 2l HBV
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B E TR R, I STE— @ BEE 5o m
(G . —3 BB 5E 2 XF 459 4] HBeAg B4 1
CHB 8% #1710 4 [ W P PPAL, 25 WoR, IR
A5 M 23 N 5 CHB R # JF 2F 4k fb #F & (OR=7.799,
95%CI 2.271~26.766) . 73— It %t 230 5] CHB 4 Jf:
NAFLD ## 43 1E W oT = L8, SRR
H Y HBV DNA SRR, (EFZh R 54 ST 2F
AL TN, R R ORI T s [FIE
53— PRI ] %k B g 17 e T IR A e 1 1 B
FEEE 5 AT LT 4R B R R 2 IEAH G . 1 2023 4F
APASL 231 |, FRIE T BE 4 N A A 7 AT e
MBFTE 27 R, B IE AT 1 008 1 A NAFLD
i CHB &4, HAURHUR, LAY NAFLD &2 1
JEEZE T AL BY A NAFLD (45

BEAh, UTAE SR ARAT S PV IR T s SRR
NAFLD J2& HBV A 3¢ JH-Ji AU 38 m Ay 2t <7 A 6 PR 3%
# JF NAFLD {f CHB f 7 i 28T 98 m XU 39 i 7
7345 I, 7E4232 NAs 25903R 97 I B 5 2
Y CHB BB, 4 JF NAFLD (1) 835 & 7F T 40 o fiF
Ji (hepatocellular carcinoma, HCC) 1 XU JF i &
B 2, — IR 524 191 CHB &R 1 [l B 7
B8, HIFNAFLD (84 5 120 CHB & HILL,
ARG & AERRIE I, 5 A B HBV ik 75 4 5
JCUH AR, FB CHB & Jf NAFLD il J5 5 2 .
I, FEEIRSZ e, %+ CHB 4 Jf NAFLD #9585,
WRTE T L EAT HUR REIR T F1 NAFLD AHSC AT i
Z A, WEE Y)W HCC By Bk KUK, JRE g
F R OB Y B St . ARRAIRHCC i & AR 3

HHif NAFLD 7EAe i CHB AHOC Y H£F Ak . A8
L F1HCC H YA LA A W2 o el 2 —
NAFLD A G823 N5 HBV /g i T 81 R4 - 44k
it o BN, 2 4 M AT BE 2RI A8 1k 20 A I
F [ HIanE M FE-6 (interleukin-6, 1L-6) FIfifif
WL F o (tumor necrosis factor a, TNF-a) ],
HOM IR AN R TR AL A A8, R T 5 R £ 4E AL AT
A4k 2[R, TL-6 i TNF-o AT 38 1 INK/A% 56 5
K+ kB (nuclear factor kB, NF-kB) Fli& & iz &
1 HEF (Janus activated kinase, JAK) /45 31513
(signal transducer and activator of transcription 3,
STAT3) il # e HCC & . k4, NAFLD A%
(g B Mt W] BE R B B HCC RN =z — B
NAFLD 8 5 HY i RE P AT LAG RS PN o R RE3EE . R IR
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BT (cyclic adenosine monophosphate, cAMP) [z i
Juft4t & I H (responsive element-binding protein
H, CREBH) 3 i Ji J5Ui & DR A% 3 58 00T 240 i
B BERATE , XHMEHE HCC i &4 HA R EH . A
T 0 U7 TR s i Sk YRS T L B ) 7R A R AR
(mammalian target of rapamycin, mTOR) /NF-kB &
G, FEOT M N B9 FE N (phosphatase and
tensin homolog, PTEN) Zill, #EmifEit HCC Yk
Az BRI, e N AN AR Ak R T AR
N BRREE , I IFREfL A HCC ry ke . R, R4
AR BAE 4 I NAFLD X% CHB B HUs 8 1677 28R (1
N A — AL, HAES I NAFLD X} HBV e
T J5 B 52 WA A 43— 3, B G JF NAFLD (1)
CHB /B3 45 ) K AR P 3k J - (A M 4t A A/
JHHE) o

7 BESRE

HBV &Y 5 I NAFLD X0 A4 52 K AL B Fi
WA, B BFRAE A I NAFLD X HBV g
14955 2 Jie S B B TR T AR 152 e T UK
VR B _E AR SCHE B X T HBV & 44 I NAFLD Y12
Wi 53697 M CI R RE . T ISR E ARG £ |
AR A S A E L R IR, LRSI
NAFLD Xf CHB & # HU 2107 RCR I 00 2 i H
P2 2R 9 3697 U AT T $00 o % 1) 5o i 114
(&1 BT R BIATE T (2022 4E 1) ) 3 ks “4F
FA I AB SIS Q0 g 107 FF . OB RO 5 X HBV e 3
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