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Abstract

The prevention and treatment of chronic hepatitis B virus
(HBV) infection are still facing great challenges. Even though
the Chinese Medical Association (CMA) guidelines for the
prevention and treatment of chronic hepatitis B (CHB) (version
2022) have expanded the antiviral treatment indications,
there is still a certain proportion of HBV infections that
do not meet the antiviral treatment indications, known as
the indeterminate phase or the gray zone (GZ). However,
the current interpretation and judgment criteria for the
indeterminate phase or GZ of HBV infection are not uniform,
and their connections and differences are not very clear.
Different studies focus on different subjects. Regardless of the
identification of the indeterminate phase or GZ, the purpose
is to timely and accurately determine the progression of
CHB and whether timely treatment is needed. Based on the
understanding that the GZ corresponds to the “classification
of antiviral treatment indication” and that the indeterminate
phase corresponds to the “natural history staging”, this
article elaborates on the further understanding of CHB in
the indeterminate phase or in the GZ. This paper argues
that the GZ refers to cases that do not receive treatment for
not meeting the antiviral treatment indications, while the
indeterminate phase refers to cases that are difficult to be
clearly attributed to a natural history stage for not meeting the
natural history staging criteria. Thus, the GZ should include
the indeterminate phase, and they are not parallel concepts.
According to the CMA guidelines (version 2022), patients in
the indeterminate phase of GZ are recommended for antiviral
treatment; according to the European Association for the
Study of the Liver (EASL) guidelines (2017), antiviral therapy
is recommended for patients in the immune control phase
and the indeterminate phase of GZ.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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fi L
1%t AT X % x(hepatitis B virus, HBV) 2 4 64 b7 74
RAAEE ML, B R BHRIShY K T miis
J7iE FAE, AR KA — B M HBV R & R A4
JaAiB IT 1E AE, ARZ A R E R A& X (grey zone,
GZ). 12 %77 % T R o A RGZo s 5 P W AF 4
HREL, WEZ A B RS R 5 R AN, R F A
ST 36 ) 69 3 F R RAR R . AL T3 ke AT A R A
RGZ, LB 9L H T R, EHAFEIZHHBV R
FeyFEIRLEE R T EZRMET. A TGZ3 2T
CHEPFERIES R RRATHNET “ARE
SHR7 WIFERR, R LLEAE MM AT R R R 21
MHBV R R #2415 GZ6 Fihin. GZBP A Ri&J7
5 (RS F IR0 J7 3 MAE), W A5 8 B4 Ay e
AR T AR > I(RAS AR Lo EE,
GZE LIERH T, MALER % F. A% E IR
F A, BT GZA R TIEH, EIAE AL,
2ot 5 B 9 52 22017435 g Ae e, kiS5
TGZH RA T B, A IR IT.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.

REET: TR Komae; 1R AR X RREFSIT; AR
Ko, B 97 1 AR R R R

ZOIRE: L7 TAAT K R T B & X (grey zone, GZ)
8 i 5 P W AF R A REL, BEZ NMIEAR L R A
REFW, KRR @ a5 F R AR . A TGZAF
BT “RFNERIESR” R HERANTET AR
SR RBRRE . BRMRIR B Y KREEFER
FEEGFR Ay, ASAA, GZBP H R ik I7 38 F (R Aok 4
787 3E MAE), d AR S BAA A MEVARR A3 T B 2R o
(R AR )0 Bk, GZE 3R EH, 2
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A7, TR AR E R AL TAE [, 20194E 4Bk — A
T U 98 R P (hepatitis B surface antigen, HBsAg)
AT N3.8%, L1150 5T KHBVEGLE, 2961418 1
YL, 8277 NIETHB VIR E AT 2238 . BTtk
B4 R S5 AR SR . AR T 5 AR 141 “20304F
MR R RN AL P A fEE (ks Bk, fEn
P8k 2T 4% (chronic hepatitis B, CHB)#T A& B 4L K Hiyi
190%. FET-HRIFA65%. 12 W Rk F|90% AR T ik
#80%". HEPolarisE Frift/ T S ELALLHER, 20164F
RE— R ABFHBSA g AT Z N6.1%, 12 IEHBVIRGE N
860073 9l 1 24/ & FHB VIR YL (K12 K RAUN19%, A
JTRAUN 1%, SEFET- A E401000 A\ ; Gn 42 R RE 1 3
T, RIEEAE20514E 2 J5 A4 A T RESL I 5 TAE 4 21K
s HARY. R, R EHB VG500 S E AR SR YT, 2
SEPRHE T A2 “ 20304831 s 75 M 8 E R A 3k
TR BRI k.

R 3507 X SE SRk A i ik L i
WA A CEMEER. ik, RE (8 LB R
TRTEF(20224F/R)) (FIRR “Hikidam ” Yilk—24 KT
U BRI TT IG ME: BRI AL S FORE B (A IR)
Ah, X F—REHB VYL (D)ILIEHBY DNAFHYE, 7
PR % ¥ (alanine aminotransferase, ALT)FF4k T 1B
{8 _EFR (upper limits of normal, ULN), 14F PNZE4ERE V31K
PUE, FRREDAIRE3 mo, HAHRRRIADER R ATy, dil
PORERIATT; QX T I7EHBY DNAFHTE#, TEIRALTK
PR, RERE NG —, #BPURERTT: OF
LU 98 TR BT A e K0 5. @4FI>30% . B8
OB PR A 1, SR IFIEA7/E I 2 R (G=2)
AT YA (F/S=2). @HBVAH K ANRILCE NERE %8
M %655); ) TR 14ELL L, HBV DNARIALTHE
M AR & AR 2987 1 “Arfe 7 CHBE R, 2l
s d e T BB VB R B E AN T 4 AT
(Treat-all)s @b iEI PR ? M 5 0L, Kb aia
ITIE ME FEANSE T4 BURYT. ST E4EHBY DNAJK
PG E(>10" TU/MLE>2x 107 TU/mL) )3, 1697 5 Ri&
ANEEBECHPR 25 MUE F) ir R7R P BB 4 H 28 2

BP9 AR AR P 4K T BURE BEIR YT IE MO, SR b,
WA — 2 LLBIHB VIE U A TF & PUR BRI T 1E B
E, B HEFRRZ A 2 #(indeterminate phase)Z /K [X.
(grey zone, GZ), 48R E4E G 52 1 (immune tolerant,
IT). FEITHI A 21584 154517,

MR AR, A E I S ABEHB VIS “ F AR
S, MGZA RASPEHB VIS “VRI7 [13E MIE 7
K7 ABIFCT A E WG ZI A e i B L, P
AR 3R -5 DX IR ANELR B, AN [R50 i i okt
FAAANE]. ASCH LT L7 T R A2 HB VI Gy
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At 5K IX AR,

1 HBVRARBERE D H SN AT ASE

1.1 B 2 s 20 TERRANf E JA T ] 5 G, 75 B
FHB VIS 3 28 5250 . K3 = Wi e B, 12 4-HBV
G FR S AR AN HGER D: (1) S B R EBUR
(hepatitis B E antigen, HBeAg)BH M2 4 HB VIS4 (tHFK
ITH. 1BHEHBVIEHRRA); (2HBeAgPHH:CHB(H i f
PEHBRI. RS s, (3)HBeAglAMEIBEHB ViYL
(FRAETEEh IR, e tml . JEEsh EHBs A gtk
A); (4)HBeAgM ECHB(H AR FHE 2. B 24
(EASLY20174EF5 0190 NS M A(22): (1) HBeAgPH 1S
PEHBVIEJ(HFRITHA); (2)HBeAglH :CHB (HBeAglH I
B IEHB VIS 5% 75 20 ), 3)HBeAgBAPEIEEHB VI
e (FRAEIE B EHBsAgHE IR AS); (4)HBeAgBA 1 CHB;
(5)HBsA g MRS (FafE PEHB VIR G, 35 F T 24>
(AASLD)20184EH5 81150 M325(#3): ()ITHICHB; ()%
FEIEENIACHB; (3) % 5ICHBY.

B B AR L A AR 5 T A 18 EHB VIR L. ARk
REFRAERE, (DALTIER . FFHSURHE A5 R
HBeAgPHPEEPEHB VR, 4HBV DNA<2x10" TU/
mLA/E{HBsAg<1x10* IU/mLH, fifa )22 (2)ALTIE
W PSR ARG . HBe AgBl B EHB VI
Y3, HBV DNAPH PR, Wiy 522
1.2 R AR FREGF R R TR, A e e
HB VR R REEIT IS EHB VYL E B Ui
148, 5 HOR F248FR(HBV DNA). AWML A8 FR(ALT)
AP B A R 2 X AR A T LA R4, B A RE
BRI X 7 HBe A gPH PE 18 MEHB VYL % SHBe A gl PE
CHBZEF, DUAREHHI X 7 HBeAgB PEHBVIE G4 5
HBeAgBAPECHBEE, 2.5 A 18 EHB VB YL 11128%-
55%"". (BT i A 7 A B A AR S SR EHB VI 1)
HAR N, AR SRR AN 2 B BT ] 16 RIFAR
HRIF,

ChenZ " 70K AN H 2 B2 RIG Z, 12264118 1
HBVEGE 1, 259451(21.1%) NITH, 365151(29.8%) 5
HBeAgFIPECHB, 1285(10.4%) ~HBeAgl 1 EHBV
JBYL, 334511(2.7%) AHBe A gBH :CHB, 441151(36.0%) A
e A(GZ); Al AGZ) S, 239651(54.2%) AT
H AT v/ R JOREVRAU(G2-4), 21311(48.3%) 45 H/E
LFYEAN(S2-4). (FXH T A TR R RN 8 FE 1 H 28 58
S8, IR FR [ FE BTHBY DNA R 8 SUE >2x 10
TU/mL, MEASLIEFG¥15E SUE H>10" TU/mL, AASLD#R
S UEA>10° TU/ML.

FEFFINA, WATFEAASLD 20184 SAxiE
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GENBHIERE, WE SCHAHIE R, BARIEZ U
WBIT AN E R SEE . 10E T SAE (0 21T 40 Mo e
(hepatocellular carcinoma, HCC) & = #5351 3% 15%F11
19%, MHUREFEITH 3 N3%. 4%K19%, PURTERIT
A PR AN 52 31 B 70%HIHC C IR, — T [al i A
FIWEFEAIN3366H1 AL Z Hiw EE IR T 12 EHB VI G
G E LI E A X NHE), AR 12,54, A
e I8 ONARTFE-AASLD 2018445 SARUEM 3,
T 50 R T3 2 o AN i o B R8 3 240 1 38.7%(1303/3366);
Bl 15 22 55104, ANHf e JH AR % Hh 68644 4 (52.7%) 11 A
AN E A, 11728344 FRE (21.7%) e N S e TG EhCH B A
P N e i S ICHBI 3, BRI E RS B
RAEHCCH R T =, 57— TRl R G iR 4
AN 14T 5T 311779861 AN s 8 3%, [ LLAASLD
2018445 T AIZIIbRE, JFLART & AASLDHE FHRER3
KNI (1072541), B 782 BAN 2 1 & HCC
RAEN2.54/1000/4F, W3 = T1#F & AASLDIR S5k
1325 NBERR = 1.64, 95%CI: 1.34-2.00)".

HWF TR E2019/RFE M ALTIE R . HBeAg
FHPETE PEH B VB e 35 (ANl € B3 4r 425 (1)HBYV
DNA>2x10" ITU/mL. HBsAg>1x10* IU/mL. PAKHT4
SURELRFEA 2-3G0F1 (B0 2T 44 73 HAF 2-441; 2)HBV
DNA>2x10" TU/mLATHBsAg<1x10" IU/mL[{{&PEHBV
JEYL#: (3)HBV DNA<2x10" IU/mLATHBsAg>1x10" U/
mLAEMEHB V&Y (49 HBV DNA<2x10" IU/mLAll
HBsAg=<1x10" TUmL[JEHEHBVEG, X H B
ANHE R 1 H44.7%(72/161), FFEZR R IEIRAE /) 2%
(A)=21533.3%, £F4Etk 0 HI(F)=21538.9%, A=2F1(5%)
F=25(50.0%)"".

20224EChoi% A A: HBeAgBH P12 MEHB VIE L,
WAFFA(DALTIER . HBV DNA>10" IU/mL(ITH) A1
(2) ALT>ULN. HBV DNA=2X 10" ITUmLJ1EN, N
A2 ; HBeAgFATEIEHEHB VYL, WA 4 (1)ALT
1EH . HBV DNA<2x10° TU/mLAI(2)ALT>ULN. HBV
DNA=2x 10 TU/mLIFI L, AAH 1.

i Dusheiko 5 AN 2 W52 SUN: HBsAgBH
(10-10° TU/mL). HBeAgBitE. HBV DNA 2x10°-2x10*
IU/mL. ALTHEEIE (FEIEH AT ssh). FHEmw
P B RIE, JREAH € BI5I N 1g1EHB VI
LI E AR L5, DA E JHAE R KX

2 JBTSHNENAED K 5GZ A8

2.1 3697 & mAE & FEFEIRGZITR 1A 6 RN, 75 B
HBVIRGWHIT G RAES 2K, HUREHATT 22 HEHB VK
YL I BR YT T, (H2 5 4 TR YT (Treat-all), AT
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® 1 BEFRIEFEIEEHBVEEHBERE DM

_ s . eare  HBEAGRRIEIBIEHBVERZY
B e e | RN pmae, ERAE,  HeAJItECHS BT
C = = P JEERDIEHBSAGHERIIRTS)
HBsAg(IU/mL) >1x10° + <1x10 +
HBeAg + + - -
HBV DNA(IU/mL) >2x 107 + - +
ALT <1xULN FAOREARS <1 xULN FAOREHS
TR REDE. TBESIIEAAA 4 BARSEA/TT 4 TONERENE, 08 BPESSENEA/AT 4L
A4 IR E) ANEEELF 4

HBV: ZAUTIRE; HBeAg: ZEIAFEEFUR, CHB: IS14H AT, HBsAg: CRUBTERENEALT: REERIZEES; ALTBYULNEI NS0 U/L, I
19 U/L.

7R 2 EASL 2017CFiSERISIEHBYRERIVERE D

HBeAgPRIE HBeAgBAMEII4HBY

T e | CHBHBeAGIBHEN: BSpCEatHosAg  HooAGIRtECHS o O P
R evememEnm  sEne e

HBsAg(IU/mL) BT PEKF X + -

HBeAg + + - - -

HBV DNA(IU/mL) >10’ 104-10’ <2x10° >2x10° EERM, Bmaseg

ALT <1xULN REgiRERS <1 xULN FERREAS <1 xULN

FHERIES RAES D) ToAEESEMICAILT /EESSERIAD ToEESEAA]  /EESENIA ERET/RESEAA

E. FE4HRE) “#Hl UL U A4 U

HBV: ZAUTIRE,; HBeAg: ZEIATEEFUR, CHB: IS14H AR, HBsAg: ZRURTREINER; ALT: REIRERES; ALTBIJULN/J40 U/L.

3R 3 AASLD 2018TE{E SIS MEHBVRRRIVE X B2 WitR

A6 ITHACHB SRS EIHACHB JE5E5HCHB
HBsAg(IU/mL) + + +
HBeAg + +/- —(7THBef8I%)
HBV DNA(IU/mL) >10° >2 x 10°(HBeAgiBI); <2x10°

>2 x 10°(HBeAgBEIt)
ALT(FI/ZNAST) <1 x ULN FEgiRERS <1 x ULN
FTERIBESIEEDIE. AT 7COISSERIADT 4L BHE SR/ T 4 TN ERERIE, O TEE
FHAAZE) UL

HBV: 2SR, HBeAg: & AUFFKEFER; CHB: 181 2 AR, HBsAg: CHNRKREVIR; ALT: REIREEET; ALTBYULNEEISEM35 U/L,
25 U/L.

BRI, I, HBVEGE B - ATHRIT N RED & PR RIEE S U4 4E b 542 . TTHBVAHCAT
FFEVRITIENAE)FIATEI T X R (IR AT ERNAE),  AMRIAISHHB VY, HAREHE: (DTG ALTRSE
TETT R R Kb 25 TP EE . DU 4R EI0TT, A IER IHBe A B 12 HB VI e (B35 Go 2 12 il /3
TR RN E A TEEYEHBsAgiE IR A . HBV DNAFATESS L), Q)
B EHRIE T VAT & MR TR, ER ALTRASEIEH (HBe A g IS EHB VYL (BRI TS
A AR SO, SN AR S IITIENIE R MEHBVIEHPIRA . HBV DNA<2x10" IU/mLIEHL).
RNFELE AR IR L. i, HCC). ALTHF EASL 2017448 R VAT T I&ERAE: (1)HBeAgBHPERK
SEIEW . K LOTIAFRATRELERHCCHF s . EkE <30 Bk, HBV DNA>2x10° IU/mL, ALT>ULN(40 U/L)=k/Al
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HRE I DL B RESRAEE AT 4E1L; (2)HBV DNAPH 2%
AR, 3)HBV DNA>2x10* TU/mL, ALT>2XULN(40
U/L); (HHBV DNAFHME, #5& T AL —, A LB R
JHREALERHCCH R S F4>30% . FHIEAATE B 2 480
(A=2)ELT AL (F=2). HBVASEFANEIL. R %
A IR R B LR, XA AR YT 8 N UE % 5
53R EFh A8 rE LA, (HH THBV DNAR & UHE
AN, BAREAE: ()FA ALTHS:IE & HBe A gl 118
PEHB VIR G (B4 Sz /ARSI EHBs A g ik
A+ HBV DNA=2X 10’ UML), (2)FifT ALTHFAE IE
W HBeAgPHMEREHBVIE YL (ALFEITHI/ZHEHB VIS
HPRZAS. HBV DNA< 10’ TU/mL{E#); (3)ALT>ULN(40
U/L), (HHBV DNA<2 X 10’ [U/mL{&#..

AASLD 201845 AT EMUE: (1)FZiE 5

CHBE:# (HBeAgP £ 5% HBeAgPH PE); (2)HBV DNAFH
PRI LA . R AE B I s B2 A 00 T, %
FEANFFG BT IE SOIE 0 GBS G (1) A ALTHE:
IEH HBeAgPA 2 B VY (HEIEIG8)HECHB
JKHBV DNA=2x10° IU/mLIEN); Q)FTA ALTHSE1E
W INHBeAglHEEMEHB VL (B FEITHCHB XHBV
DNA<10° IU/mLI%E#); 3)ALT>ULN(5 435 UL, L&
25 U/L), fHHBV DNA<2x10’ IU/mL(HBeA gl )k
HBV DNA<2x10° ITU/mL(HBeAgH 1 )& 5.
2.2 GZAFBE A AR GZ T 1) 0 SR ANAH [F).
Sk RO SE (4 =] B A9F 78 LAF ibro S can i JH A FEAE
(liver stiffness measurements, LSM)YEAHIWifE xR, #GZ1E
PEHB VIR YL & MR L IFILSMAE6.1-9.0 kPa(ALT
1EH)E.7.6-12.0 kPa(ALT N1-5XULN), XLE#HELILSM
1H6.9-10.0 kPa, AR EL2: o 1/310 8 A PRt
YAk ST AL,

R EGanZ5 4 A A EASL 201 74EF TS H 4R 43
WIRT4N I T HBs A gBH 12 HEHB VIR YL 52 SN
GZ, {HEEASL 20174E457, 1391615 #H HH50%NGZ
NEE. BEYao% " EWang 5P GZ 25 A & 1, JF
HRAEAASLD 2018445 i € GZHEE 73 ALL F426: GZ-
A: HBeAgPH . ALTIEH HHBV DNA<10° [U/mL, GZ-
B: HBeAgfH . ALTF}# HHBV DNA<2x10' [U/mL;
GZ-C: HBeAgBitk. ALTIE® HHBV DNA=2x10° TU/
mL; GZ-D: HBeAgBAtE. ALTTH HHBV DNA<2x10’
TU/mL, W58 Sm A 27.78%(1322/4759) 8123 2%(242/1043)
(1 5FH NGZ AR, FRERenZE TR GZE FIA T &
W, B0 D e RR SRR IS EHB VIR L, RIETRE
20194 K P2 IbR e, H434745] H 4 AT THH(108451)
AE B EHBs A gl IR (6161). GZ-1(BITIIZ M1
HBeAglH k£, 926). GZ-2(iARE5hEHBs A gy

Baishidenge  WCJD | https:/ /www.wjgnet.com
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R ZHMAIHBeAgRH B, 68%1), A 7L ~51.3%(1)
BHNGZ. XuEPHET T E 2V 5 IR B &
(CR-HepB)f%idi, 437 LA E Hr i FE S FIAASLD 2018
AR T H AR L AR E, NLAE BRI AM 1
PEHB VG B NGZ, ST 5T RIS G Z 55 R AN E 1,
3462BIMEHBVIE G 1, F5- G R IE AR b ERIGZ
56.9%, 17 AASLD20184F-F8 FARHEMIGZ H141.7%, fF6&
W R TE F AR GZ R # A EKMALT S ASTK

SN FE I NG ZNBE B i t, FF AN 2R
) B — g B — 2R3, GZ ABEETS: (HALTTH
H{HHBV DNA<2x10° IU/mLM(2)ALTIE® . HBV
DNA>2x 10" TU/mL(ELFEITHI) F 2,

3 RNREHESCZAVFIAIR

CBIRF R 7 REFE “HRE” o “IRRES
Wisrds”  “URITIRERAIE 2R S, ETCIR I 32K,
HHBRAT K R WS EHB VIS G 1500 1
[R5 RETELGIT. Nk, BT EIER. &
B WTHB VIS HVR YT E NEIE, TR 0 i e XU
B REPURERRIT IR, T GZ N T2 HHBY
TG “YRTT R MR 727 AN E IR T O AR
SR ERLRE, GZRAANEIT R RN EYUR A
T IERLE), AN € SRR HE DL 5 T E 28 sk 45 3
(FrE AR DI R, IOXANE SR, GZ AL
FEANH 52 1, AN S5 F) 58 R (B TRI2).

Y FTANHE B 5 GZABEH B VI YL & 1 sz 5 0
FRUEBONIREL, L3R SOk (SCilik[12-14], [16], [17], [19-
22], [25]), oAt SRR M) AL R GZAR M
B, B Z BUDEE T RFEPURTEIRYTIERIE R A FEED
VEIT NEE). GnSCER[21] &% [22]F G Z-B(HBe A gPH 7%
ALTTH HHBV DNA<2 X 10* IU/mL) 5 GZ-D(HBeAg[]
P, ALTTHE HHBV DNA<2X 10’ IU/mL), FNALTTH
i+ HBV DNAMIPEEE2 X 10° TU/mL)H) 5 5 7 EA
J7, NETGZ. TR, XEEAH 2 WISGZ ) 7 Fnt T i
PRIGTT e SIMEA K. SRR, SR EEGZ
NHEEAT 7 e, s WA W EEH AN E B GZ N\ B
o33 XAFd TR 2%

(R, TETCIEFRAFHT AE LU BE S L T, GZ ABE
RS G697 1E MUE B, — MR MIEHBV DNA
BHAE . ALT/KTHFEE IE 5 RRAS b S DR hic e m A
e, BARGHE: () %REhli(HBeAglIE. HBV DNA
), ITHI(HBeAghHPE. HBV DNA>2X 10" TU/
mL); )& Hi(HBeAgPH M. HBV DNA<2X 10" TU/
mLFIHBeAglith. HBV DNAFHM:). X REASL 2017
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1BV (HBsAg/ 1)

'— TIPSR L

§ v
AITT NBE IR AR TRITARE

! ! ! { l l | S T T

GeRetal || ARt || SR s || mEay | | AR | | A || e || gl || asy
A #A (43213 HA 5 i || >30 || fEbR || AEE
(1)HBeAg Ei b4 (}a]?f LI
SHiE: HBV . 7l BT || ®==
DNA< BFIEAE. ) | e st
= JFF4ffe Wik A
2107 HBeAg | | HBeAg . A Bk
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