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[&E] AREFART BT REE (HBV) PSRk DNA (cccDNA) &25|&EE
HIERBF RN EZERE, cccDNA WA FEHH 33 ~ 50d, SEFARBENME,. MitERR
DNA (rcDNA) #E A M8 cccDNA 245+ cocDNA iy X6, BAREZE A cccDNA,
EE T FEBT rcDNA AR, A WIECE (BR) K04 (NAs) TETERE cccDNA HFERFTRENE. #5E,
Bz BTR (BZHF) BEEDRFIGITET HBeAg MiFFHR, HBV DNA HKE, BYEE
JTRERLE, 20% ~ 30% WRE R AESEY, RE-—LREHARTEAIEENE+SH HBV RNA
3k BT cccDNA FITE e, $RRI RIS NAS BT Z TR, DNA & B it
&, HIE$H HBY RNA BRI N cccDNA BRRAS, SBU B &5 A 2T %% DNA
KRB A EH € SO LE HBV DNA fit RNA ML EREEEAR (RTFRITR), Ak
YEREZEAZ IR BEFEIENR, MVE HBV RNA 2RBUTFHMMN cocDNA {EHERMIERTER, B, %f
BZ K NAs J6I7)5 HBsAg KF < 1500 1U/ml B8 Z fF %, NRIEME HBV RNA HI%E
R EASNARZ_ETIRE (peg-IFN) 1847, QRIMLKE HBV RNA FH¥:, WA peg-IFN 1897,
R MLE HBV RNA K, RAFIE NAsRYT, 50 peg-IFN J8¥7., B BM(E, PAMLE HBV
RNA 5 S0I677 R8s , 3 —2 0018 Z AP T BEMEIA &t (IfLE HBsAg J5 & # Z H Pl -HBs ##t)
BLEAE.,
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[Abstract] Hepatitis B virus (HBV) covalently closed circular DNA (cceDNA) in infected hepatocytes is
the main cause of off-therapy viral rebound. The half-life of cccDNA is only 33-50 days, so the conversion of newly
synthesized rcDNA to cccDNA in the nucleus is essential for the maintenance of cccDNA pool in infected hepatocytes.
Though not directly targeting the existing cccDNA, current nucleos(t)ide analogues (NAs) may exhaust the cccDNA
reservoir by blocking the rcDNA formation. Indeed, a prolonged consolidation therapy post loss of serum HBV DNA
can achieve sustained remission and thus safe drug discontinuation in a small proportion of chronic hepatitis B (CHB)
patients. In recent studies, we and others have demonstrated that it is the serum HBV RNA that reflects the cccDNA
activity in infected hepatocytes, particularly among the patients on NAs. Here we suggest that instead of measuring
serum HBV DNA only, simultancous measurement of both viral DNA and RNA would improve the accuracy to reflect
the cccDNA activity; therefore, the virological response should be redefined as consistent loss (less than the lower limit
of detection) of both serum HBV DNA and RNA, which indicates the safety of drug discontinuation. Accumulating
evidence has suggested that for the CHB patients with lower serum HBsAg, switch-to or add-on pegylated interferon
(Peg-IFN) treatment would result in loss of serum HBsAg in a relatively large proportion of CHB patients. Since serum
HBV RNA is an ideal biomarker to reflect the intrahepatic cccDNA activity, for the patients with a serum HBsAg level
lower than 1 500 IU/ml after long-term NAs treatment, the serum HBV RNA should be measured. If serum HBV
RNA is detected, peg-IFN should be added on; if setum HBV RNA is not detected, NAs treatment should be switched
to peg-IFN treatment. We believe the therapy based on serum HBV RNA would make the finctional cure of CHB (serum

HBsAg loss or even conversion to anti-HBs) more efficient.
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HEHE, BEZAFX%EE (hepatitis B virus,
HBV) REFBEARTEFERMEARENEA
fegedkm M, 2EAAERME HBV &RE#4 7000
Fr~90007%, A+BEZAEMK (BTH) &
FHH 20007 ~3000%, FaLNEZHTHAESHR
HATO0 T, KT, HAX 100 5 ~ 350 7 & ZAF
BELEEEZHRELT "), ERAPRMTIRES
NG BERFERFHE, ROLKBTRY
A4 Y, B % HBV X EHE (HBsAg) # W1k
A RERWIER, ITHTEZ BT AR EE
fRo>—Mo BHEAG B ERELY. FTFBT
FREWNERWER, BAELINEFaE# K HBY
4 K 4 3k DNA (covalently closed circular DNA,
cccDNA) FKWFFEHA XY, BRERFREA,
cccDNA By £ EMAA LR 2ANAA ™, wFAAH
P F 8T A%t cocDNA T E R IR, B
FRALABUAMFEER BhaRE L ", B
W, #x8EF (8) %24 [nucleot(s)ide analogues,
NAs) iefT i E#, &8 (WK) WHFiEEsHE
KBMAmEET ", KRR ELARRA S
ERERNES, Bk AE., A, AEBEF,

RER A BEIFRFBTAHAEART 6600 7T/
£ (BNRHAE, REREBRFTBRNBEBAEAY
580 0/4) W, HHBRENTFESY T, &
FEDLAREWRONLTARTHEFAHE, X5
2014 4& GlobleData By & 4 2 (A B T 63.69 1270/ 4E)
EA-ZY, EFWAARRLBERERRLSF
REARHZHFAE,

HEHREWN, TEWHBY BEHE (F
Bok) PrBWHREERA N WA RO AR
DNA (relaxed circular DNA, rcDNA), Al — &
A% HBV % 8 fiF #y DNA % & 17, 1996 4, &
%% Kock & " 7 18 ¥ HBV R %% i + % A
HBV RNA W% 7, KA1 H A2 5 % 90 35 i o
# HBV RNA RRH AR LI, BH 0¥+ HBV
RNA 5 % % 23 # % # 7 £ 4 RNA (pregenomic
RNA, pgRNA), iX & pgRNA #F1 rcDNA — £, #
ETRBFEFEHABERER, RINFRIHHFEH
# % “HBVRNA FHEHHE" P,

1. HBV B % & %] B # ¢y #7 A iR . HBV RNA %
EREANAAE RIS HBY WR B EHIRAH
TEALEH N, WE 1T, % H cocDNA #
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3.5 kb K ¥ pgRNA b B 7473 % X 7 & 9 /5 % DNA
RewmEn p&H) 24WREEY, BEH
K&kl (HREZOHE, core) REW KH K
F. EREWEKREA, SHpEaBEHSHFEL
., UL pgRNA G #AR, %66 KWK F KR8
iF 4 DNA, #£ % % # /MK (multi-vesicular bodies,
MVB) B HREZENTFREE"", BF-#HL
HEBHHFHFTAIE, ZEHH peRNA B E KT
CRBRBAEFAFERREN Y AR, ER
B3, WA % &SN E 85 HBV RNA % & H500 B4
EARENE, TUNELWET - FHEEREZLER
B (sodium taurocholate cotransporting polypeptide,
NTCP) 0%k Z.Btff £ % & R4 (heparan sulphate
proteoglycan, HSPG) # /- BRI a4, B K
EYNMME, A MRIE T T LB B3 4 Rl
2, UK rcDNA 3 3 X\ 4 % % 46 (3 rcDNA
W IE RSB A 5w ") A cccDNA, 2 g% ™,
REX—HM M Z LRBEH L, BLRAT
BAFRFEORELEMRRER, L3N &L
ER- XS

2EHEXREFNE AT NAs TR T
FrE#, AAHE %% 0% HBV DNA K F#a T
MR E X A& ¥ M4 (viogical response, VR), 7
MRt hiz—1 1 AW, £E
HFARHBV R EHRERE, RMNERE,

Dane particie
P %
méﬁ""""”" nmumxuq’mm o, {5 § ey
= M o Og w | @:&
o | _Pror=oTid g
{’ maorona ¥ m\‘-—w I@ ool ford
© romn ) patimeey 1@ | 0:(._2.: E®
: @ém i | ! s
l ARA 3.5kb pregenome L«uw polymerase« 4 O
I o0 — A et | HERAC® @
| —— AAA 2.4kb Pre S1 l::l. { JEE woca
& © { —_m:::msus ), /s-Hpauagh/ o e ..o.o
—— e S DD i /

¥ : a - HBV SbLES ST ERMMENN NTCP 24454, #
T/NREYURS HSPG AR TUEALE , b . fEE41E# DNA
BERYRF rcDNA WIEEBE TR ™, WM «ccDNA ; ¢ : PA cccDNA
AR, FEFHKER—1 5 F mRNA ¥t ; d . @ AR R
RRERR, /INREHURE BN BRI RES, e HUFREK
BIESE s e . PEESHIEFEA RNA (0gRNA) &6, BEBOH
JER MBS p BB S peRNA B2 [ FERRAN, K
PeRNA 7E p BPIMIEA TIRahEsR, A DNA , g IS
HARFBMAY pgRNA Rigshliseg, HEFREIMIE, D pgRNA K
BHRFRIRE RGNS h, PEASENE, BEESRER,
i —EROEARFR IR reDNA THES 2B/ ME, A Dane BikiiE
HBERBVAERSE 5§« BT rcDNA ] AE 6K B 4
M AIRNTE cccDNA b 5 k « SERUFEE DNA AEUS, p BEHARELT
bk, TERASIEEN G, ERDEERME DNA , | Wik
DNA BFBAREIMBERAS, RER, F. NEAEHE
1 ZHFFSma R b AR R

% HBVDNA i AR RRT HEW A HRITE
WA BN E, HR R B cccDNA ¥ 3 F 38 R A,
KREN, AHFHHEIIBRE, AHZFEH
cccDNA #1fj A HBV RNA % & # Bk # 7 R 7~ 4
FRFEZ, L AHEMELL i HBV DNA
BTRUETR AWREEHELTE RN R
E¥RBMERY, EEWHKEFNENZERT
DNA &, #.5 RNAFHF A WRAS, EREW
RSB, BRI EEET NAs FURF BT HER
T, #A1M % N i 7% HBV DNA fr RNA 3§ T &
WAL T BRAE A W & 2 AW H AR,

3. 18 ZAF B fu i HBsAg K G AR 47 R Bk AT 4L
K cccDNA B 7E M . 18 28 B3 i F i HBsAg
TUADARBEFE, ERFEELFAE, LA FETHA
FEWFELHEL, WA YIN HBsAg L Eix
wHSF A, HEWAREKY, HBV Bt
4 KEHW HBsAg kM LW R XX, H4#F
KENFEREH %P, BAFH HBsAg 4.4 %
B HBV B 42t 7 A ®1, h ¥+ # HBsAg =
Bk R LA BN B cccDNAM, {8 4 5k i £
WL oh 4 RIRR, B4 HBV DNA K Bt %
BE <4 HBsAg™, B o, ARELHMWIE
#DNA A RIIHEY, YKEAEBEARERE, W
RAEA E4 6 R A6 5 ¥ ¥ pgRNA Bk K 4 &
YWk AERMLE S ERK A K, a4 KN
# 32 kb 8y X 4% £ £ DNA (double-stranded linear
DNA, DSL-DNA), DSL-DNA 2 = H FH ¢ 5
# DNA %4 8 £ E Kk ¥, Mason L5 F H i &
MEE R, BEHBYVREFHH AR GFEREY
HBVDNA ¥4, BEYTH 1% KAt A ELH
WEDNARE, WHEEES A LW AR
WHEAREREY, RNPEMLHREHEHH
RERET, B6HWHEDNA KB ELEF
EHREXLBEADRI fn DR2 K3, XK EH S &
FRE (%% HBsAg) £ h#Hxk, BAHZT4
HBsAg #y g %, H ik, i1 7% & # HBsAg 4,7
kK RT %44 HBVDNA F &,

4 XTRL2EHFMAKEN . cccDNA # F %
R AFIHEFLER. AW, T cccDNA F#&
FREGFER, AR FEASRERANEE
WERfEeEY, XARRSL B HRER P,
WHERE, iFLH HBVDNA k8l (KTRMNT
BR) ARG EGHERANREFRBEREL
R S E RS AR RIEEHER
7 HBsAg 4 & B Z HiiR 0 POy e R 6 W38
BHTAR, WREKEHEAARERBMERELR
WA P, RTT, #% NAs 718 T 44 HBsAg
& BB AR A R AR ZEK NAs 377 (2 ~ 84F)
&, HBeAg [H 4% HBeAg A 14 #y 18 7 ff B # HBsAg
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B Sk BB K 13% Fu 5%) &0 P xEukE S
BEOFEHA T EEL LG ZE,

MEEHFRREFERERLELH, F—
ERPIHEZ NAS BT R OIHEEELEHEAL
AREFREY, dTXUES REAEMHE
SEHEFRTURZTI L R HERE, BRKE
A, B R B cccDNA #y pgRNA 15 7 Pl RNA #7 %+
BRGHRB K, EBER A NAs &7 B i ir 2,
KH, ML HBV RNA WA FRA T K8 B 4
HH cccDNA fF Efn 8 oy ST AR, Y P A
WA 2| HBV RNA B, 4877 B T4 f W cccDNA
WHABRERZRBR, BrFTUNRLEH Y,
B NEAGEREEERFR, RIHEL, B#H &
1% HBV RNA R EHF R EREFR B H X
BHE TR, Y8, EBERANANERIARARY
FHE AR SRR AE

S5 XTHREREAMAWEN . & F HBV
cccDNAW FEHARE2MA, B, HFHERW
rcDNA 3\ 40 A% W 5 3 3% 5K cccDNA, X3 AF 48 J
WeecDNA MK EFHZXEE (H 1), Eib L,
WK A A 7T cocDNA R AW HE, R,
BEARIALHE, HEREZT KN NASHTHET
FE#, 2 HBsAg ¥ &8 ol mAmg s,
T T A& HBsAg F A A FRA M BH, Ho%¥H
— B {F 5k 2 HBsAg & %k B %4 # HBV DNA H & #
Fokzx™, BH-BEREEANREFRET,
A3 K u A% NAs 97 (FHBT e >7 4)
W B, HUF BT R A KRN E cocDNA, R
RA 1R A 0w HBsAg I, H—F o KA,
REBKEBEHHLITH SN HBsAg R HM, 2
HELHEEEFALARCTHERE, FREBROH
JH mRNA F & pgRNA, X—4REBFEHFFLL
cccDNA XA K ERREARE, HHAXELA, K
B AT 4 48 ) cocDNA 75 P # pgRNA 5 B35 fi ¥ o i
HBsAg %A A %% ™, a8 L FEFFRALR
T AKFH# HBVDNA ¥4, KMIFEEHEE, XA
# 1w HBsAg % 3k & %A% % DNA K &,

K FF fi% HBsAg, i ¥% % # HBV pgRNA X
Btk B cccDNA, ERBEAROES FHIHEH
T, pgRNA B cccDNA #y & 1818 (1819) o & ¥
B (nucleotide, nt) #%#&# cccDNA By # 4% 4 H K
Bk, YRNAZSREMERZTREMEKRIIX
ik, TTRSSEEEREMH, F 1789 ~ 1794 nt
fo polyA f& B B, #F4F1L, F7 v polyA B ¢y 1k
ATAEES b AMRERD, XH32kb B
cccDNA gt 7= 4 7 % 3.5 kb # pgRNA, W H &R 3,
¥ 4 %% & DNA # £ E % 8 DSL-DNA, 2 KX
A 32k, FEBEFZH& 3.5 kb K B pgRNA, #
B, REHKXEBRNEBEM - MEILBEY

Wi E R, i1 HBV RNA 4 4 8 5F H R Bt BT
4 R cccDNA B 7 B 3% o4 38 1t A | i 3% P
#y pgRNA 3 & $ K Bt B 3 I 41 8L ) cccDNA 8 7
MRET T, RMNEN, 7L % HBV RNA
Fe SR U P P 5k R Bk B AT 41 R W cccDNA #h3H %&
RERABBRA, X B HEHRE cccDNA B F
BREATFHREWRZABRRS, BEETELAHHS
DNA A B F DA #8216 & F 5k i& HBsAg, Aufl]#y o
W HBsAg n T A KEMME, RINA-—ANFHH %K
e K % A" (para-functional cure) M43k & X ix &
EABREREQWES, UNHAAHR LI
MH IR iEA" (functional cure) #E& $EATHIT
Fr P, EEXETANTUNLES HEF NAs
BITHBOFEE 2B, FHESLERAAZY,
ERT RNREBELEREESLHAEAFREET NAs
HERTRERRT, HEX "BRERER BAR
AR BERERTE - PH., EEFRi
LAWMAEFAEFE, WRNEHIHE BT EE
%4 20% B B # i HBV RNA B & #HTES, ¥
AWEBEMAFAEETE B2ILTART,

# 5 DA i % HBsAg, HBV RNA ¥ 3 4% # 1 1t
B BR, FESETRELIABREL . BF
Arrowhead 7 & RNA F 3t 25 4 ARC520, ARC521
WEERBGHREERNE, UK Gilead 2 7 i6I7
M GS-47TTA B AR R F KRB &K,
WA ES MO HEERFEERT, BABEHRK
ERAKKTHERN NAs YW RBET R, LI
BZAFHEERESG (& HBsAg AR & ¥ %
%) EHREmAE, EEERLRROLHITLY
B2 T, REB 2005 EFEANBT RFEERT
B, ZEACH 05N L, 2083 £ R EH AR
M5 kKA #F & (CR-HepB) RKEE TR, RE
YA 67.8% W18 T AT B B F NAs 243657, #l
REKHETHRBRTNES AR Y BA
SABHRERERER., REFEFHXNTEZ NAs
BT B % HBsAg (R M B %, %A S A
peg-IFN (ZEK) %77, T U B3R & HBsAg B
O upl Rk, ¥ HBV RNA #3664 A
R BAERFHA cccDNAEY, ATHELEHEE
FRAEMEHBsAg IR mE#F ¥ %, LHKK
BRE-FFFBTHELALE, BU AT S
B % ¥ 47 fn 7% HBsAg fn HBV RNA Ko = B4,
B F fn % HBsAg <1 500 IU/ml 18 Z T B B
ZRRERTRATERFAREFERL, F0F
HBsAg <200 IUml, HE¥NEAEEE, £TH,
B 47 3 ¥ ot 3 HBsAg < 1 500 IU/ml ¥ NAs £
(E#) B ZIFEE# i HBV RNA Al & & 4
# HBV RNA FH i E# (cccDNA # % & RNA fi&
£ %) Foii % HBV RNA [ B3 (cccDNA # 3%
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REZ#HBR) O, wHEAEE A NAs b7 B
& T Ao A peg-IFN , st J& # N 1% F NAs, B A peg-
IFN %57 (B 2), &1, X —#&TF @& HBV
RNA % 8 I K6 & (o 7 HBsAg %% [ & fn i
FH%E) AERHETERE (FR) $HE—FHEE
BB RERE, BRESRK,

[NAs 26, feiigtt Mg |

|
' v

[ HBsAg > 15001U/ml]  [HBsAg<15001U/ml

|~ ———

weeerr, Jbe |[HBY RNA (0] iHBV RNA O]tk |
Wt HBY | T
HBs
KF FitBshe 1A peg- / TR . PR
IFN o J&J7 peg TFN o i&J7
|

il HBoAg SEMsRILIEEEEB: | Mo |

¥E : NAs: # (BR) 2254, peg IFN : RZBEFHHE
2 PAMiE HBsAg #l HBV RNA Sh#E#RHI
BEZRFRIMGETHE (B ~EE

Rz, EAXPERNEETREENEHEX,
R T ZeRHWATBEFRRERERIBA, KX
RFF R BT £ R0 8BTS, DL E DA K HBV
DNA 7 RNA & F AW E T REA M FFRLEH
H R AT % &% 4R R T R 3L By AT,
T HBsAg REMEH BT EREH, X
REMBELRENERERA B, £T0E
HBV RNA W # & 67 7 RW a7 BE, Bk
A By MR BT R W K HBsAg # 1 (S % ¥
B#&) £, UESARIFEEFZA "BRER
FEHR T
feE R BRR, T4, BES. 8 8RR, TET. KOk
BRE. 0. REM. ETH . HH

2 2 XMW
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