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YWRMER: Bk 2MAF4% (Chronic hepatitis B, CHB) £t #y6B N #i4T, H
2 KBAR DRBUR #9697 S5 A DB REA B Zibr itk . FEEREME (Fecal
microbiota Transplantation, FMT) CL#fiIEEA AT DL S 28 2 Fhilf PRI, AL 35 R
MERR B ARG LS & o FEARTR T, BATRR T ISR M KR 1T/ 1 )
(nucleos(t)ide analogues, NAs) 577 5 HBeAg /5K S P ML i B #4 (1) CHB &%
KR E .
T TTVE: FEZIT U R E BRI AR N T 18 BIA B E R (ETV)
BB kEtE T (TDF) J897 3 4F LA BB 5 ARSI HBeAg VR 118 L JH 838 . IXLLE
FYPRG KIS 3F UL EHUREEIR T AT AR S5 B HBeAg % B 1) %  ARYE H 2R,
5 AL IR B2 FMT JAIT, #90  FNT 41, A4k 13 Ari%Aa 852 PIT [ B 1k
NI FERIRT REZH . FMT 40 5 A7 EB A 4 Fl— IR & B B2 R 1 [ 4 (i HE SR R
HHIRE R . AL 7RO HBeAg Mk BIHE &L, BIREME HBeAg
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Abstract

Background and Aims:Chronic hepatitis B (CHB) is a worldwide disease whereas
only a small part of patients can achieve the standard of ceasing treatment even after
years of oral antiviral therapy. Fecal microbiota transplantation (FMT) has been
shown to induce remission in several diseases including Clostridium difficile-related
colitis. In this study, we investigated the efficacy of FMT on patients with persistent
positive HBeAg following a long-term course of nucleos(t)ide analogues (Nas)
treatment.

Methods : Eighteen patients were recruited for this open label, single-blind,
intention-to-treatment  study. Five patients who remained HBeAg-positive
following >3 years of antiviral treatment were enrolled in this trial of FMT. These
patients received FMT from healthy anonymous donors via upper endoscopy every 4
weeks. Thirteen patients did not receive the FMT and were enrolled as controls.
HBeAg clearance, defined as the loss of HBeAg, was assessed for each patient.
Patients provided stool samples prior to the study and one week after each FMT for
microbiota analysis. Blood samples were collected before FMT and 4 weeks after
FMT for HBeAg measurement.

Results: One patient exited the trial after five FMT treatments due to an economic
consideration. The other four patients achieved HBeAg clearance after one to seven
FMT treatments. In contrast, none of the control patients achieved HBeAg clearance.
There were no significant adverse events related to FMT. Compared with the baseline,
stool samples from patients collected following FMThad greater microbial diversity.
Conclusion:FMT may induce HBeAg clearance, which otherwise could not be
achieved with long-term antiviral therapy, without significant adverse events.
HBeAg-positive patients receiving indefinite oral antiviral therapy may benefit from
FMT.

Key words: Chronic hepatitis B; fecal microbiota transplantation; antiviral treatment
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L1 CBFREXRER

1.1.1 ZEFFRHEHFHFL

CTURF 9% 7 (hepatitis B virus, HBV) J&—Fh#8> BUsE DNA 55, ARERT
Rl (Hepadnavirus) IEFE/H DNA Ji#:)& (Orthohepadnavirus) -5, A5
EE B EE IR ¢ . LTI 2R T HUE (hepatitis B surface antigen, HBsAg)
fE 1972 P A TAEMALR (WHO) IERX 4. 1R iEe ) 7 RFD TR |
JIF A4 Chepatitis associated antigen, HAA) 22 MNIAIHBY B . HAE 1965
4% Blumberg 81 UKL, & 1967 4F Krugman #IL 5 RKRAE K. HE
1970 FHEBBRAE R N LRI, IR E 4 F 48 Dane Bk, 1979
4 Galibert Jll5E 7 HBV R4 F51.

HBV JEKAFRIRXUEE DNA, 4K 3182bp, HifusE (K4 H 4 MEEIF
B EASHE (Open reading frame, ORF): S FER[X. C KX . P IE X A1 X F
HIX. SEERXHIGRT ST E [, 7 S2 EZAMS EH. = HARMMEEATN
REFMPUE (L-HBsAg) , HIHT S2 F1 S HE A4 sl & A FChH RTPUE (M
HBsAg -), 4l S HARI/NRIPE (S-HBsAg). C3EHX AT C ZERA C 3
PRI, CRPIgmigkz 0B E (R HBcAg), B C 3EEIA C P 3t [F 45 2 BT
#® e BUE (HBeAg) RIAEEF, TEWNJFRMHZ/KARIE K HBeAg. il C B[R RAEH]
£ HBeAg BHIEAE M 2. AT % (chronic hepatitis B, CHB), R&#Hi-HBe [, 1H
HBV AEAEANE S S, I RA LG,

1.1. 2 M R R RITRFEMTARS
1.1.2.1 184 Z B ERITIRE
18 1 2. 8095 E % T 48 (Chronic hepatits B, CHB) J& i1 Z BT % %5 7% (HBV)
FEER A SR I RS PESRFEME R A, —MONEUR, BB EZEY1E. CHB
SHAMERAT, (HRATRREX 22 RMR K. 2005 45 WHO JiAT I 2 8 75 KA
KL RN, ARG HBY I ANELZ) 20 12, GRS CHB ABK
1
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fE3.5 & 44228, Hoh 75%/EEH, FRE HBV #5540 1.2 44, 4545k
S 1/3, 8 EEGEZ) 3000 7.

1 LAY AR — b L s Bk O, wT i g PR R B, 3806
N 5 SR AL 3l DR P4 e P XU, 2 25 389 o 1814 HBV 1)L
WSS, 2 26% R RE I AT T AL B . X — 15T 684 5] CHB [ RTHE
PEWFFE R, CHB B R ARG T R AE 20N 2. 1% 1T HBV &%
KRR . FFREALAL R MRS (HOC) TIET: M ANBUEHEL A 100 /5,
H1 HBV J2k 4% 5| & i B A A2 2 BRAN R 1 EL A5 23 0] O 30% A 60%. i HBV 24k
512 1 FFR 4 e 76 4 BRAD B I 0 Al 23 53 A 45%F 80% . i EE AR AL, HBeAg
FEEEBAME . ALT K-V @B SIS & IF FA T 2 2 i e 5 4 Ja 1% A AL,
s faR =

HBV FEEd Mg, B2, HWE %A CnFtayiig )Lz ) L2 2 h)
DIHERAAE TR S M ALAE ™ . BRI 5] A2 HBY LA, g2 SC& . JLH
TP IR T) AR T RE A SR AL 3k 2 P B . BNl “HE s U1 2%
LT PEAL AR, 7T Re S BN B BB — PR R R AL 16 07 =X, 7T R v
WB R . BREMERE R 2R IR, IO e it F2 gy, WA /R4y
A RE R E WYL, BEE N HBsAg/HBeAg FHTEMIZE )L, BEYFEIA 95%. FEE 4
RUF RSB TN 4 e Bk (HBIG) [N, RFBRE R OB B b ™
PRI 50 i B T g I PR I 598 N ) 250 AN A @, LR R IRAT i R,
CHERR B AL e

1.1.2. 2 814 Z BIRF L TR

HBV #5373 1T IZAFAEINR T il A QU A HMERE , DRI T35 3 2E5a 5 )
g A, sk G Mg AR AL RS, EFEVESS 28 Bk S N A B R 28
FIHTEECE R 20 20 Bh. B RAIPRE T R SRS, ot H AT RT3
Bk, TR HBV &AM ERIEF QBT R . 12 B )t JE
R AR, SfEFmEM 34, —MBEBo. 1 6 MHITR, ik 5~20ug,
TR R, JLENT RN . WEEMEBEEFHi-HBs /N T 10mIU/mL, RfngE
b — o 0 TR R 0 5 B AN R B m e N, ROE SR 5 S —— 27
JFR G ERE R (HBIG) 74T, fRIFERRIFIRIE.
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1.1. 318 M ZBIRF R LA

SRR TR B A, 184 MR TER M T o FFAHM0 A 3 2 T
BUR I GBe N2, JeHL RN e s o Ho i B 2 BE mT 5 e 28, (RIS R i) S
A, HEEESREEL . HUR S S NANE, IGIRE IS A A
FNR WAL T e il 52 ARAS 0 G g 3 0 v R G I /N JLTE T AR A 3R A5
HBV &4y, AIIRGENE, HABCATIERSEE N, A H TSR L2 R
7% i e A 9 5 5 1 (HBeAg) i S 1 Th 20 R A BV T ik D40 (CTLD
TR FTEG AU R ThRe IR, BRI A R4, Hli&d HBV
BN, KER - # I )JETE b HBV M@ 1 LR Sl NS AR, U
A (BB RIEMSZ . B SRR N H . HBV e K] 548 i b G 13 1 Bk
D, TTSBUSMENT 4 UNUAL TSR, KEFE-PUAEGWr 45t
WOEAMA R GE, LLRAE IR SRSEN T (tumor necrosis factor, TNF). 141/ -1
(interleukine-1, TL-1)+ TL-6+ #&4LIRF. difalal &1 (ICAM-1). WH# R
25T, SRR, KA R %.

1.1. 4 B4 Z BIRF AR TT IR

& Z R 26T B B bR E TIE I HH R 8 B, BRACARAE RS, i i
Thg. iz H s G A BT R RAEFAFREAL . T ThRETEME . T, $Rmfiis
R, AR R E A KA AR A . CHB I PR VA bR 2 15 1E 16T J5 R 52
TREEF 2. HBsAg TH R BUEA Hi-HBsAg [, JFtEH ALT 5% M IF4H 21
A

1f3% HBsAg fEZIR HHIHIL, FHBAMER HBV B EEIKE . HARE
e HBV & il 45 i & Pl « M5 PT-HBsAg 1 H L, 7& HBV SR & 45 & . HBV
Sl HBeAg RJ 4047 76 FTF 40 B A B S AL . K479 HBV VAJT RS, L% HBeAg
BHPESRE R HBV EHlEER, RIS T AR AT I, & T R A e E s bR & . $1-HBe
BAPERS 22 [E PRI DL: — R IURTERITBNUAE T X HBV (WG e,
Fon HBV Elilkss, fErR%: R R C EENARE, WYE I HBV
S, ARG, & HBeAg 1M £ B 98 1 3 B4 A 4« 17 HBV DNA
& HBV Sl M Gtk i) B &

HBsAg [#:91 Jedi-HBsAg [ HIL— BN v /e HBV & BRI AP & %

3
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o EEM HBV EYH MiE+, HBV DNA mJfr4LfHME. HAr, HrEtkoi
FF R E 2505 RAFETFIE (nterferon, IFN) /B Z T E (Pegylated
interferon, Peg-IFN), LK LA K35 (Entecavir, ETV). #if4E 3 (Tenofovir,
TDF) F& K (Telbivudine, LAT) ARERZT (FR) KA (nucleos(t)ide
analogues, NAs). MItLZ N, TDF Al ETV #HPHER 1R, 2GRk, A
X HRTEIG PR BRI NAs, {ER—2inyrzymth 75 101, 3¢
T HBeAg FAYERIEIE ORI R EEM S, S0 HBeAg MUIE =4 Hit & L
BVRTT e g it 7 S 10— ok, HBeAg I3 24 5 e /E HBeAg IMLi% 2 ¥
2 JaA s, A, BBPURTGIT | )51 HBeAg LIk 5 3
THAERRE, i Peg-IFN AL ETV 19 IMIE F 34500 il A 29-36%!'> PIFH
21%", ETV 1697 5 45, HBeAg i 5L R /NE LR TEZ 23%), 25104,
TDF 597 48 J&I}, HBeAg [APE CHB H#h, HBeAg MiF 4% N 21%!,
FIITERE 5, WEIAT#EAE 29.9%". WhaTLEH, Ltk ETV &2
TDF, ZidBUEPunasingT e RA RN -5 B e S HBeAg ILIE % [%%
AT 4. 10 H, WSRIAYT—4E N ICIESE I HBeAg (L8 2B 6 Bl M7 5%
T 2k S AT KA FIT L, SRAFHSN HBeAg I T 27 B 46 B 1M 375 2 4 WL 2 1R AR

PRI, e I AR IR PTR FE 1697 2811 HBeAg H2EFHT% ) CHB &
K13 HBeAg MUIE“ZIAH BG4 #, 76 CHB i BARMZ AT A BRYT
TGS AU EE . fiam s, B DRGUREERI TR AT BER A 2 5.

1.2 EEBERXE=R

1.2.1 BBiERESHIBS

BT RS TR AR TE I “ 28 )UK E 7, TENERTE TR, Rl &
P 2 TR IEE AR . IEFARAE T, GHER . b A B A B S R R il A AR
3B B RE, IREE H A IR YR T B L P J0V2: S R 3 L6 7 3 S A= P (R AR 1 R 57
MRHEFRIE BGL KR 2 ) % 18 A 470 7 6 R AEL IR 1 8 SR T e, A A 9 T 1
AR A E T NZEEE R 1) 150 £, 440 H 218 32 3 S0 10 £,
TR SRR 99% LA UM, HRAEIN, AR IE AP M E R ATIA 1 E LS
T, JLTPERT AMEEEHARE —HIE EE. ANREEFA TR 2010
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FERIREFSR L], LRI 5000 MANTE, HKIBE R S I 78%, (HX)
H& BRI OE BRI, XA 5 B TN i pH B A i
Ve, SAHHAE, JF B/ANsshisal, Biteii ek, ik 2 Bl TE 4w e e T
il Wiz 2R 48 b A A R BCRORE S e, HL AR AL A AR S
WHPAR, W+, =W, B A% E, TERZBEHRD, RE
T2 A5 BN I L T 4 AR 7 LB O RS 20 e R R e
A AR PR TR, /DB 5 I S A 00 B S SR AR REIR ST
B 2R 25 2R G 1) 22 PR A RRS R 118 ) 2447 408 T P B Tl 2 00 4% T S A4 P L 1)
. AU IL, AT AR BB P, s s A (A A e K
WORFFAIN RS E , MIARFFEEAWTAR S . Wil B I 2 AR S2 00 . IR ST, 4
ey 1Bl UL 1 RSP RS R AR, S E A
ZRENE T PO AR AR 2 1

KA ANAR AT AR RIS &R, BA s i) o v =2 O 57 E
SR A VR, BRI AR A AR, ARUET R AT DU T
WERTE . FATRSE, HME TR R LA, 29 L IREE, Ry
T AR A 99% UA_E [ il A 2 i, HAAE IR S A T RIAE AL, XAl
A I H; @518 EIANH S EOWE, BT IaIR .. DA A E N T,
NITE AR S E (W E . AR5, EANRIERES TN L%, %
FaAS PR IR I Ik BE A0 B 7R ARG 8 25 1 PRI AR 280, S A5, O JEE, B
WA ER, KZNLHE AT BRI R A KA R SE). g A&7
I, IXEEATE eI ISR HASEON, Wi s e 3
BB S RS, BET 51 S i AR 1, I T B o 1 200 T ke IR
0 GG NS 2 Il

AP R ARS8 2 I A0 T 0 A CE I (AN TRI B 7, B R, Hhise SR
=R TRk K w5 3 S R S o A e R )=, W]
Wesl, BONEERARE FERTR . HALBERR B AL I 5 R AA AR R R
AP SC RS T AN LR A B S 1) 0 A B, SRR IR, 5 b i _E 52 4
PRREIETE AR B A, e T R T

2011 4F Arumugam S50 H7 7oK B 4 AN R 22 AL RO AP 36 1 2 B DR 00
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FRab B, WIE 1 50 4 G0 4 ok B T4l B —— A O R 305 e i e A
0.14%, HAFTE EAZMBEFES R 5 0.5%, o A B R R R EL 65508 0.8%
' 5.8%. SZRIAAMIEIEEXTG, Z¥ NNl A Y72 B R 2H 55 N LAAYAT
B J& (Bacteroides) 5 HLIK 1 J& (Prevotella) F198 B BR 1 J& (Ruminococcus) N ZE
3 Mg (U 4N “enterotypes ™), TR HIX =R G RLE 5 KON 1B 5K i
FALE o IZUREZIE KEHEN, AARI7TE R AEE A BRI LAl “ AAR-BERE” Fi 3L
AEPPEPIRAS, HEBETE TR SR 2R T R A A [F AR . N A i v R 4 A
N TR ZEIE RLE FAVARAS, [R5 A F S ) 20 B S 4+ AT, DAL 23
A LETR A AL T BOIRAS , (B et AR SR BER R OR 3 1 A A TR ™ B A 1 )
SARFERERE . HTIRATERZ, HHOCTRI0 IR SEE R 5 1)
REAEAE IR T — S L AR T . DUICTE BE IR A IR B 8 ], S4B 6
( bacterial pilus) FEFCAHCHIPMFEE ME T, FimA (COG3539) il PapC
(COG3188), 90%LA b RMZWEES &M, HME, WTHAY6eN eI
T EREE A E BRI RE T s i 51 W R A R T H R A AR R 4
A T 3 Bh I T A R I AE N 28T A T A5 B K S IR] o b4k, X PP R I 7ESH B
BB R ORI AR R R 3 SR L, T8 U S b A 2R 24 M S R AP R Th RE 1 22
oo FHULTFIRN, BB NG 1 o 1 Il rh AR AR R R F R SR AL T AR R 28
b o XA UL, AR E A S R b S RS R TR AR i TR R
PRI BE S M o Tt v B 00 T B AN O A 3 4 5 A AT 52 2 IR K Ak & P Ay
S GRS BV E A, IR N AR LR R AR 3. BLAR 3 Rl 2
BIFESE T A A 2 AREHRAT , (EAOURT 18 a8 A LR T J A U 4 A 3 T
A ATEARNGEERE SEMR AR 2GR IR, 1538 A
FAIHEREY . R B B 2 IRIAS ] () R 48R 8 AN B 51 R I JU & T, R [F A9
EIRREIH A R S NS BRI,
1.2.2 BEMESHRFE
1.2.2.1 HEEHEERZE

(1) LA i e 250 58 B R 2 B B I & M 7 e A v, AR AR
ZH, BIRRIFI AR TR AR PR HEAR

KT R TR BRI SRR, S NI IE o B IR E AT 8 9% . 0,

6



BIE A 5

FERTAS 20 (1 53 RS AT ZR SRR AR PR 8 A0 48 T o ) e — 2R 5 M 4t B 11 T4
— MR UL T AN T R B T R s B R AT, TSN R I R R i
TEAN T B MR A, Pt S BOTE S RIS T SEbrE . it #
VESUEFF 73 Hr i B 95 05 YN-6. BIM-25 55975645, X s 35 3 s
MR T B SR R PR RSP REBUAIR - 124 9 1806 T T8 B 1K) — G
SRR R W S TR X AR AR IR o

AT BRI RS T ik, BRI AR e S AU 20 A e AR R A =47
I HTIESRAFRE A PR A 1) S bR B ) B AR AR o AT 0 B A e DA e 56
AR, AR A & (O, PSR Ve ™ AR T B A 5 &l e
PF it T B GR S  ( B B A P P 2 i, SO T BRAS BOG RGRAE i b,
R T AR A B - R e TR Al P03 1A 1 5 T T P ST B PO B
AN B H BT Ak, B3 DL SRR e (1 B v 5 T8 vh SRR ) A A S
FJ——XI N KR, KW ILTTERR R

(2) ST G0 75100 Wt s 2 P 8 TR AL RSN A 15 150 BT R B0 1 B 8 =5 PR
B T AR R, AWML, Wi R 4 2 e KR R,
ST 2RI EE R . WA EREHE: 168 IRNA FER K551 53
fry JEAL i (In Sitw) . BENLY 3G 2 &R (random amplified polymorphic
DNA , AP-PCR )., 16S rRNA %t K B R & F B K E 2 5 W50
(restrictionfragment length polymorphism, RFLP). k3%t /5 F 3k (pulsed-field gel
electrophoresis, PFGE ) 22 445 5 /I FiL ¥k ( denaturing gradient gel electrophoresis,
DGGE). H.— RNA FERFMF . RS 885E . FHFEZEAH—T 16S rRNA
FERHIF B MR 16S rRNA - 5 [R] A B i) o 1 B K B 22 25047

Woses ZAEHEHFIFH 16S rIRNA FE K 1541 43 Bt 75 7220 40 B HEAT 73 2RI 52
ANFE BRI R, %30T 16S rRNA HIFER 541 5 FE A <5 I HLHL A
FRR AL A AR B R s S V2T S S AL TR . 1 il R A i
RS2 (polymerase chain reaction, PCR) 1 16S rRNA JF41, 4RJ5¥: 2 S it
A I P s W 5 R I 25 A A R A s e, SR IE R I IE . RBET
FURT A S — A —FP 5, S5 A XA 7 5 i (RRAE 1A P 70 R 8 0 s P AR AE
AL, BDRrAS B E a5 AL, T DU TSR 2 4 % DNA 7414
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