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BEFFETREEZERXEFRENESE
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KR, BAEAE, B Ak
(FAETARER B3R, 7% ##% 537100)

HE . B Kt EB%FH(ETV) %7 )6 B IR F o (LLV) 1% 1 R £ (CHB) &4, &
B RIBRA YA EAF (TME ) 857 6916 Rk, ik #2021 7 A—2023 %1 A £t B AR ER A LA
Z ETV HIB 4747749 CHB £ 2004, ARIEE 57 819 HBV DNA KT, ¥ E8E 0 T4 RS B0 (64 4))Fo
LLVZE(136 4] ), o AT 40N R A, ARIELLV AR BE BT F £, 0 A3 W 8 A ETV A 3T B4 (40 4] ) |
P TME A5 R4L(45 4] ) . ETV B2 A TME A B A28 (51 4] ), #4847 48 B, i 34074 77 48 AT HBV DNA
HME, THABIR(HBsAg) (E 4R (HBeAg) . 7 282 25 2 B (ALT) . R & 28 35 2.8 (AST) LR (Cr)
Fo AR LM AL (LSM) AR R R B X AR, R KA MKFESF %4 HBeAg FAE F HBV DNA PLT.
LSM.ALT . AST ¥ 4& T LLV £L(P <0.05) . #& /7 24 Bl )G , T4 & 5 B %441 Cr AST .HBeAg [ 1 5 HBV
DNA.PLT ¥ 4&F LLVA(P <0.05) . & 97 48 A )5 , B Cr K T af BB A fo /5> T 20 (P <0.05) , HBsAg & T
st R S R 4L (P <0.05); 5 R4 ALT AST 3 4& T 2 B 4L (P <0.05) ; /5 | 48 F= 35 & 41 HBeAg #5 1A & |
HBV DNA # 1 & PLT 3 & T % FB 4L (P <0.05) , LSM A& T 2 B4 (P <0.05) ., *TR&ZE 5 F 40 R A4 R
BRR S ERAERE, ZFRAETFEL(P>0.05), FHit ARIIKETMES T LA B ZHETV ST
ELLV &% 2ARESHAL, FRELZITENR, BREBIFHEARE,
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Clinical efficacy of sequential tenofovir amibufenamide therapy in
chronic hepatitis B patients with low-level viremia after
entecavir treatment*

Xiang Wen-yao, Li Shi-xiong, Lii Ri-ying
(Department of Infectious Diseases, Guigang People's Hospital, Guigang, Guangxi 537100, China)

Abstract: Objective To explore the clinical efficacy of sequential tenofovir amibufenamide (TMF) therapy
in chronic hepatitis B (CHB) patients with low-level viremia (LLV) after treatment with entecavir (ETV). Methods
A total of 200 CHB patients undergoing antiviral therapy with ETV in the Department of Infectious Diseases of
Guigang People's Hospital from July 2021 to January 2023 were selected. According to the HBV DNA levels during
treatment, patients were divided into a complete virological response group (64 cases) and an LLV group (136
cases), and the clinical data of both groups were analyzed. Based on the antiviral treatment regimen of patients in the
LLV group, they were subdivided into the control group (40 cases treated with ETV), the sequential group (45 cases
treated with TMF), and the combination group (51 cases treated with ETV and TMF). All patients received
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continuous treatment for 48 weeks. The negative conversion rate of HBV DNA, positivity of hepatitis B surface
antigen (HBsAg) and e antigen (HBeAg), levels of alanine aminotransferase (ALT), aspartate aminotransferase
(AST) and creatinine (Cr), liver stiffness measurement (LSM) and the incidence of adverse reactions were compared
among the three groups at 48 weeks. Results The positivity rate of HBeAg, the levels of HBV DNA, PLT, ALT and
AST, and LSM in the complete virological response group were lower than those in the LLV group (P < 0.05). After
24 weeks of treatment, the levels of Cr, AST, HBV DNA and PLT, and the positivity rate of HBeAg in the complete
virological response group were lower than those in the LLV group (P < 0.05). After 48 weeks of treatment, the level
of Cr was lower and the level of HbsAg was higher in the combination group than in the control group and the
sequential group (P < 0.05). The levels of ALT and AST in the sequential group were lower than those in the control
group (P < 0.05). The negative conversion rates of HBeAg and HBV DNA and the level of PLT in the sequential
group and the combination group were higher than those in the control group (P < 0.05), while the LSM in the
sequential group and the combination group was lower than that in the control group (P < 0.05). There was no
statistically significant difference in the overall incidence of adverse reactions among the three groups (P > 0.05).
Conclusions Sequential or combined TMF therapy more effectively increases the complete virological response rate
in patients with LLV after ETV treatment. Besides, it improves the liver and kidney function and reduces the degree
of liver fibrosis in these patients.
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18 P £ U %8 (chronic hepatitis B, CHB)} 24 el =,
BRYE BBl P 32 e T A [l R R A AR I AT E 1.2 MANESHERERE
P b XU AR R A A A e, 2Bk 121 g OfZ R CHB; QA ETVIRIT A

25 42 N #54F & AY R W B (hepatitis B virus,
HBV)P. CHB AJ g 5 B Ak AT 45 7 H R &
RECT, PRI X I 26 BB R YT AR U N . B
73 (Entecavir, ETV )/ — Mz 15 26004, T2 B
AT CHB WIRYY , IR 3845 T R4 7 &k SR, ¥ o
AR Z BTV IRYT 5 Hh IR 57 L 5E (low—level
viremia, LLV)'® | 3X 75 WK & 5228 HBV DNA 7KF T [%
H A 58 42 1 B, J8 8 AT 9 T I JHT s 22 J 79 XIS
YAk # i f7 F (tenofovir amibufenamide, TMF ) 42 387 —
FRAIHT HBV 254, HAT B0 (0 T 245 14 0 BEATG 1) ' 2
PET AR OR A BESE R L ETV IR YT S A3 AFTE LLY
¥y CHB f8 35 Al L2230 45 0 T™MF, DUBIZ A 3 4
95 B 2 LA AR WESE B AR CHB (8 12 4
ETV A7 5 HBLLLV i, SR PUT BLHR 45 TMF 1R 77
TS B Wi R AR o Ay B AR WF I X — e AR
FRER S LT S A BRI 2L AIR YT 2.

1 #AREFE

— g

PEHL 2021 457 H—2023 4 1 A e Stis i AR EE
BE YL B2 ETV PUK EEIR YT 19 CHB S5 200 ], A
W BB B 24 e B 2 o b, A& E M

1.1

B LLV, B HBV DNA 7K F- A T FEAE AT Al Al
K F i R AR HBV DNA A0 75 3 (2 2 FBR M 10
TU/mL)™ s GBI 52 1] 5] 8 6% ™ % e R B WE FH 24, TR 97
B R AT

122 #Hretr OQERSOEILH LW @& I
At ™ A, AnTPORSE Ve AR TR R R T B
JFFAE Ak | JHF 98 2 ol H 2R 40 M 005 5 X A BF 5 il
FHEZ5% (ETV TMF) A i sk @352 BR ETV R
HALFUHE 525697 ; O R H NI AE S S 5t
Y 0 HAth A A 35 (HOAS BT 7 1 00 BR B A L 24
Yy P R 5

1.3 DEREITHE

131 AAkga OFLWEFNEY (64 4]):
BFEZ ETVIAYT G , HBV DNA ZKF 58 4 A A Kl
(A A T R 10 TU/mL) , K7m 35 B 58 4 1 95 55 5
N, QLLV 41 (136 1) - it 4 (12 1 2 B R B i
6 7 ) (2022 J )", KA B 1005 S0 I R HBY
DNA 7K AT AG I, {H<2 000 TU/mL. LLV 418 & %
ETV JA97 )5 , HBV DNA JKF B A R FEAAA nr A&
FER A B 58 42 (5 124 N2

132  LLVZ# BLA & 7% OXFHE4(4064) .
R AR SR T R R R i (R ) AR 2 Ry
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30K, 45 B REI07 R BT ST BE IIUAE A8 2 17 BUBKS SORE IR 15 10T ARG IR

AR T [ 24 E 7 H20110172) 0.5 mg/d, 1 ¥%/d, [
2GR CERT S F>2h) . QF T4 (4541)) . &
HAF I ETV, 8O0k 0 IR SOKRE it 8 6 7 CRE N E
2 A BR A W, [ 25 4E 7 H20210029 ) 25 mg/d ,
LR, T IR . QBG4 (51 4)) « 35 A B
i ETV \TMF 697, 259 ik H1 5 =X 5 %0 BR2H P 51

H—3.
1.4 M5
1.4.1 LR T RSN (quantitative

real—time polymerase chain reaction, qRT—PCR ) #& |
HBV DNA £ 1A #  SREBE LA, $2 UM 55
B TP A EE DNA, fdE HTRR S 0 09 51 40 FER B
AT YR AU E ] 0.2 ~ 0.5 wmol/L, 54> ANTP %
LR JE 290 200 pmol/L, £ X HBV 4 5§ 2 IX 38 2E 47
PCRY" 44 . 76 PCRG AL, B DGR B S e Il
DNA §" 38 . qRT-PCR J I & {4 : 95 °C #4842 ~
5 min, 95 ‘CZEM: 15 ~305,50 ~ 60 CiR K20 ~40s,
72 CHEM 30 5 ~ 1 min, 330 ~ 40 MRIF KL 5
S INFREE , 715 HBV DNA 4% DL &M qRT-PCR 1%
W 7Y R RERH AR A R . HBV-F 1E 6 5] 4
5'-ATCCTGCTGCTATGCCTCAT-3' , & [1] 5| ¥ :
5'-GAGGCGAGGGAGTTCTTCT-3", K J& 54 150 bp.
> HBV DNA (R /& 2 BRI 75 25 ) AS FAan ) ¢ 5
R AR — & BI{E LA T i, #7724 HBV DNA 5%
1.4.2 By Bk % 9% R W R B (enzyme—linked
immunosorbent assay, ELISA) #& M Z AF £ @\ R
(hepatitis B surface antigen, HBsAg) | E #t /& (hepatitis
B e antigen, HBeAg) . & & 4% 4k (hepatitis B surface
antibody, HBsAb) . E 4t 4k (hepatitis B e antibody,
HBeAb) % 4% & 4t 4k (hepatitis B core antibody,
HBcAb) 7K -F SR 4 B35 I W RE AS £ JBC I 7 51
M2, 4 1037 A A A B 9905 £ i A e S 0 B Y
FLAR AR, AR EEA R S B bR bR sl i, s B
fLAR b B BT s AR S G, Tl R TR L BROR A S
Y, A5 B R PO SBT R 45 A B B bR i A, 1
VR LR AR S G BB PRIC IR N AR, B =
A L7 A B BRI B et Tl A AL 335 BB oz
ZERM, HBV A SCHUE PRI e R & (e &0
e o Tk ) N B BRI B 28 ) B2 7 W 1 IR A BR
Nl

1.4.3 e & kAo /R B H# & B (alanine

aminotransferase, ALT) \ X % &, B2 # & B (aspartate
aminotransferase, AST ) #= BL BF ( Creatinine, Cr) 7K F
SR AR B MLROREAS , 42 UL T LR v A S A E
IR G TR E 25 T E Ll ALT 2 AST LIS
/R (A PO A CREy Rl ek 7/ R 9 A A R T
ALT | AST A6 358 551 30 K LT A6 0 590 40 0 A A 1
B IRZW A A .
1.4.4 R BB AR A AT AR E ] R AA (liver
i [ FibroTouch M {X
(T % i W LR B8 2 B R AT RS W) AR 7 ) 8l 25 58 0
Tk A8 25 MHz, B85 F-i , 8% 1A DI, 4R
S T80 A I ) 0 e DX, A S bk e ] B
i Jpc it U 2 2 Y A A R AR A
VA5 I W LSM, LSM 2 718 AT JUE A B J3F o 2 24
TR
145 ARRELREHEERT RPN .
A VEIIRE S W SR TE SN RN R A .
1.5 SitEHE

B 5 B R SPSS 26.0 e # 4, 1 BTk
PR« AR 22 (x s ) 5P A2 ORI Y 43 (320 ML(Ps,
PR OB ¢ K 56 w05 22 0 A sl Bk RS 360, 74
9 LA LSD—¢ K6 56 5 31 Bt LIS 1 L 8% (%)
LTon, WEM K . P <005k %5 A% 4%

stiffness measurement, LSM )

2 R

21 MWARTERF IR
SEASIR REAF N A 4L LLV 403897 B4R I . 5
Fa) B R AR L A 5 4 48 85X (body mass index, BMI) | Cr
PO, G s SRR AR 50, 22 R RG24 X
(P >0.05) ., 41 HBeAg [ ¥4 % . HBV DNA . PLT,
LSM | ALT AST b4, 2 5 WA G it 2 L (P <
0.05) ; 5 2 7 24 V2 41 HBeAg PH YL (HBV DNA |
PLT .LSM . ALT AST ¥R FLLVA., W1,
2.2 WAL 24 BlIGRERILLE

BIT 24 J 5, S R #E W 4H S LLV 4 Cr,
AST . HBeAg FHVE 2 \HBV DNA \PLT H. 458, 28 1 5 °
RGBS, 22 R A Giit -7 L (P <0.05) 5 58 4
G 15 25 W 5 41 Cr . AST . HBeAg BH £ % | HBV DNA |
PLT M T LLV 41 . P4l HBsAg ALT .LSM Lt%%, %
SE TG FE X (P>0.05). K2,
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F1 ZEREFFNEHS LLVARTETRRZ RS

SEARTRREEN Bl 64 38.53 +7.32 41/23 3.05 = 0.60 23.61+1.24  6522(54.79,74.88) 27(42.19)
LLV 41 136 39.17 £7.28 85/51 3.06 +0.43 2353+130  66.72(56.77,76.12) 130(95.59)
A PAL 0.578 0.170 0.134 0.412 0.922 73.532
P 0.563 0.680 0.893 0.681 0.357 0.000

SEA BRI AU 0.00 = 0.00 174.69 + 58.32 7.27(6.04,8.38) 39.88(28.33,49.22) 59.12(47.58,69.33)
LLV 41 1324.54 + 132.65 193.56 + 51.62 8.51(6.39,11.2) 47.28(34.46,59.28)  63.74(51.90,75.33)
1% 7218 210.260 2312 3.668 8.504 5.120
P{H 0.000 0.000 0.000 0.000 0.000

F2 WA 24 BIGRERLEE

SEAIRG R AL 64 70.18(59.26,78.27) 11 334.54 + 476.54 23.17(17.71,29.80) 25.28(20.28,30.22)
LLV4 136 72.84(67.82,78.79) 11 786.65 + 578.94 23.63(18.33,30.28) 27.47(22.94,33.15)
ZItI Ml 2.531 5.438 0512 2.893
P 0.011 0.055 0.609 0.000

SERFREEFE IV AU 21(32.81) 0.00 + 0.00 178.33 +47.16 7.30(6.31,8.53)
LLVZ 129(94.85) 976.54 + 87.54 205.12 +40.33 7.69(6.48,9.22)

ZItl 18 89.338 50.976 4.147 1.691

PlH 0.000 0.000 0.000 0.091

2.3 3R Tr 48 FIkKE WEZH 1 5 2H (P <0.05) , HBsAg 1 T BEZH 1 7 5%

BIT 48 JEJ5 , W IR R B A A e, H(P<0.05); ¥ BT 41 ALT  AST ¥ Ik T XF B4L (P <
HBsAg,ALT ,AST HBeAg 54 [ \HBV DNA#4A5% .  0.05) ;)7 51 41 MK & 41 HBeAg #% 1% | HBV DNA #%
PLT . LSM FL#5 , 28 Bk RIS 56 58 5 22 43 #r ol X K 56 B4 PLT 25 T XF B 4H (P <0.05) , LSM i T % Bt 41
ZRWAGITFE L (P<0.05), BKAHCILTX  (P<0.05). W#&K3,

*3 SHARYT 48 FIERF AL R

okl 40 82.27(73.18,87.31) 9345.76 + 501.65 28.17(22.18,33.63) 23.13(19.11,27.23)
JFHa 45 69.13(55.77,77.19) 10 494.43 + 529.87 19.88(16.73,26.18) 21.18(18.44,24.55)
BAH 51 68.91(66.76,72.91) 12 562.43 + 601.54 22.02(20.13,22.48) 18.50(16.34,20.44)
ZIFIx 1 35.778 404.406 26.695 28.861
PAE 0.000 0.000 0.000 0.000

XFHEZH 9(22.50) 20(50.00) 184.12 + 49.38 8.03(7.29,9.61)
754 18(40.00) 36(80.00) 196.33 + 44.12 7.28(5.43,9.27)
A 27(52.94) 44(86.27) 215.34 £ 42.84 7.21(6.18,7.49)
Z1FIx {4 8.680 16.602 5.537 18.640
P 0.000 0.000 0.000 0.000




ETR ] SCHE, 55 BRI R RIS R RN

=4

B IR AR 7 1 SR B SOR B TR R IR T HOBCR TS

24 BHAARRMEERILE

X REAL P BT BRA AN BRI R R A R Ay
WK 22.50% . 24.44% F123.53% , 4 X Ko 5K, 22 5 50
T L (x°=0.044, P=0.977) . W.3% 4,

x4 SHARRMEEZRLER H(%)

ZH 51 n kI L BUmERE WIS Al

XTIEZE 40 2(5.00) 2(5.00)  3(7.50)  2(5.00) 9(22.50)
FR4 45 3(6.67) 2(444) 3(6.67) 3(6.67) 11(24.44)
A4 51 4(7.84) 2(3.92) 2(3.92) 4(7.84) 12(23.53)
3 itig

CHB J2& i HBV 5| & (48 1 JIF 52 9% , 1< 1 HBV
Y] LU SO R R AL e . AR R iR
A 35 B AL R AL B R ML AL FE, BTV SR —
FiAZ AT e 25l , BB IT ORI R PR F 2
i AR I HBV DNA B4, W T 0 20 9 25
(52 o AR BE ILAE 2 38 e BT 8218 YT )5 L AR I
W& HBV DNA 7K V- fib 25 FAIG, (EA75 mT g e i 280 £ 4R
AP XTI 0 T RE 5 e HE N 25 IR T O PRI
s HAB A K. TMF &5 —FP i HBV 254, 2
— PRI IR 2T, TMF &5 — A B 4 5 ik
2y, ELAG T4 0 25 R B0 g 2 e M R A % O R
A CHEIVER . B TR HBV YL ] g & 8™
I RAE , IR Ee U 2R YT 2 G 2, 4RI,
L6 B R AR Z ETV IRIT J5 DR AR E AR 75 LAE
AT REREARTA YT M IIRICR | 38 n it 25 KU 7
RGO, 25 SR 53 — b 7 25 ) sk G 4l
FHZ R0 254 Al g2 — AN 8500 SR .

ARWFFREE R LI ETV AT G LLV B35 JF
B2 KR A 417E 48 JE I HBV DNA B B R i & = T
XF HREH , 475 TMF BE 6% 4 5 8 75 27 W 2 38 o ASESY
SR WoR, XA A, P B4l R & 41 ALT
AST 36 B0 B 15, R W IF D g 459 8 7 3 4P i AR 4 .
J¥ B 2H FIE 4 24H HBsAg . HBeAg W i 11X , 2 B TMF
5] A5 ETV BG4 B T B AR HBV $it i
ik o BREAEP R A W H ETV 3R 97 19 CHB i
F b, B2k W 4 B HBV DNA | ) HBsAg & & Fl
HBeAg FH P £ 25 £7 78 55 e A AR K 10 2 2 AU
AL SN AS W . WANG 22056t 143 5] A5 34395
B SN BB R AT R DR B U AR T ik ok /iR

(tenofovir disoproxil fumarate, TDF ) B A1 TDF 5 ETV
BRAIRYT AR, 45 S 8w i TDF 5 ETV B &
1697 W CHB 5 & 48 A N CVR iR i 1 F TDF
BITERE . TEIR T R, P ST AL R S Al A
R, B TMF JR Y7 % 4P . SU S5POF 5%
PE 1, TMF #H Lb TDF HLAT B 47 1) 995 2 300 1 200 2R el
A RIE R BAAR R BLAE N TDF 5% 54 TMF 697 B AT
R A BUm B8O I 5208 T B DU AE , TDF 697 W1 )
AT BMI R, 20O TMF SR & . CHIU 25127 11 8%
{5 F ETV 8¢ TDF # % 7 HBV & & J5 {fi F§ ETV . TDF
FIMFE 1AEFEIRYTT7 RO B k22 41, % 3L TMF 1] G
J& ETV 5 TDF 15l J5 HBV & & F-i0 7 0 TR T ik
Bz — o ARWFFE H LSM K45 R R, 5 % BE 41 A1
FE, 5 4L NI A 2 I 27 e AL AR A 3 1 O A 0 8
il , 6 B TMF 6 97 % 4E 28 1T £ 2 7 A AU 1 1
AHBEGEH Cr K 25 SR 2 B, TMF 3697 8 X 5 T B
PR N R, AR I A s T 2 43 3P
P K HBsAg i £¢ , >R JH 5 & 8 HBV DNA #6:0 , 4 %%
THIT BE , BIE T KU B3, IR e bk 15 24
Py SR W 5 Xk TR S AT SR A7 7E s B S I B Y R A
AT e 3G 0 s A AN R PO 25, LA
PR IR RO, B E AT CHB B3 BEAT 3T 0 U FORS
B 12 W A 7 Y B B

g5 B PR X ETVIRYT IS A AF7E LLV /Y CHB £&
L9l A ETV A fli H TMF J& — A7 3 5L % 4
TR YT AW, T DL = 0 75 2 28R R T I Rg
FEAIK HBV PLIR 1K | A28 -2 A fb ifE 7

S £ X W
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