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[Abstract] Objective To investigate the epidemiology and mutation characteristics of pres/s gene in patients with
hepatitis B virus (HBV) infection with double positive HBsAg and anti HBS (anti HBS) in Kunming area. Methods
From May 2018 to April 2022, 438 patients with chronic HBV infection who quantitatively detected two and a half pairs
of hepatitis B in our hospital and outpatient department were selected as the research objects. 202 HBsAg (+) /anti HBS
(+) double positive patients were taken as the experimental group, and 236 HBsAg (+) /anti HBS (—) patients were
taken as the control group. The difference of clinical data between the two groups were analyzed. The full-length se-
quence of pres/s gene was amplified by nested polymerase chain reaction, and the genotype was determined and the muta-
tion characteristics of pres/s gene were analyzed. Results The prevalence rate of patients in the experimental group is

higher in the population aged <C 10 and above 80. while the prevalence rate of patients in the control group is higher in
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the population aged 20—49. Compared with the control group. the age of patients in the experimental group, the propor-
tion of HBsAg <C 250iu/ml, the infection of type C HBV and the proportion of hepatitis B carriers were significantly in-
creased (P<C0.05). A total of 132 HBsAg (+) / anti HBS (+) samples were successfully amplified and sequenced, in-
cluding 81 B-type genes and 51 C-type genes; In HBsAg (+) /anti HBS (—) samples, there were 110 cases of B-type
gene and 65 cases of C-type gene. In patients with type B gene, the mutation rate of N-terminal region in double positive
group was significantly higher than that in single positive group (P<C0. 05). In patients with type C gene, compared with
the single positive group, the mutation rates of MHR, a determinant and N-terminal region in the double positive group
were significantly increased (P<C0.05). Among 81 patients with type B gene, 14 (17.28%) had deletion mutation of
pres gene, and 19 (37. 25%) had deletion mutation of pres gene in 51 patients with type C gene, but no deletion mutation
of pres gene was found in the single positive group. Conclusion HBsAg / anti HBS double positive HBV infection is
common in HBsAg positive people aged << 10 and above 80. The rates of HBsAg mutation and PreS gene deletion muta-
tion in double positive patients were higher than those in single positive patients, suggesting that double positive HBsAg/
anti HBs may be related to HBsAg mutation and PreS gene mutation.
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¢ B % HBsAg/$t-HBs XUFH P12 1 HBV B YL B &
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1.1 — W%k E#E 2018 4E 5 2022 4 4 A T
2R R B B T2 A R I 2 T X Y 438
Bl HBV By B 5 S W4 4, % 202 i) HB-
sAg/Hi-HBs [a] if B & VE W5 40 . 4% 236 f] HB-
sAg(+) /Fi-HBs(—) (118 1 HBV B e ¥ 1 S X 1]
H, M AbR#E: ©QHBV DNA >10°1U/mL, HBsAg
FHE . O AR B9 R 57 4. HEBR b vl . O & IR HiAth
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ABI7300 %% 5 & PCR # 4% (ABI, 32 ), HBV
R R e D iR G (R s IR AE R A IR A
8 DNA/RNA $2HUA K & (ThermoFisher, £E),
ALT & 57 & (Simens, & [E ) , Premix Taq,PMD
19-T Vector Cloning Kit, E. coli JM109 Competent
Cells } PCR 7=#)4lifbid#) & (TaKaRa, H A,

1.3 #i HBsAg 591-HBs R FH k% k647
HBsAg 54i-HBs K, K I 1o 72 4% 422 B8 3t 5] & 95
VERLFR . %8 5 #E . HBsAg>>0. 05 TU/mL Jy [H ¥k ;
Pi-HBs>10 mIU/mL mFHAE,

1.4 % HBV DNA $2HCAGI  SRAE ML HEAS, $2
Bt HBV DNA,ffi Ff ABI7300 2¢ )5 7 PCR 46 {1
A7 2 T A, G S B R 5 10° ~5X10°1U/mL,

1.5 HBV DNA f PreS/S X PCR ¥ 34 550k fif
H Expand High Fidelity PCR system 47 #3{ PCR
PHh L8 — 4 L HBV DNA RBiHR, 5 8 LIS — 4%
PCR =¥ Atz . PCR 519 i LA T8 W, 56 — %6
P W 5] ¥. HBV Del-Fout: 5-GCCTCATTTT-
GYGGGTCACCATATTC -3'; HBV Del-F-in:5-GGGT-
CACCATATTCTTGGGAACAAGA -3'; HBV-975: 5'-
AATTCGTTGACANACTTTCCAATCAAT , 45 — &
PCR JZ Wi f& & H: ExTaq 12. 5 puL, F F i3I % %
0.5 pL I W LB ¥k 2 2 B AH 25 pl, PCR
FN 2549 295 “C AR 10 5,55 CiB Kk 155,72 °C ZE
90s, 3k 39 MEI, )5 72 CHEEIEMH 5 min, 5
# PCR [ W #& & N :ExTaq 25 pL. E T #3519 %
1 pL JF TR & B Tk A & SRR 50 pl. PCR X
WESME 295 CARPE 10 5,55 CiB k& 15 5,72 °C ZEfif
90 s, 3t 39 MEK AT 72 CHBEFEM Smin, 1% 3K
EAREEE I B UK A I PCR 724 B 19 4500 . R 1% &2 Bk
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Figure 1  Broken line graph of age frequency distribution of the two
groups of patients
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B F AR TR HBsAg<C250 TU/mL 5] F1 HBV
FE C BRI BE y , 22 S YA Se 2 5 L (P<<0. 05) ,
V==

2.3 PHLHAN[A] PR A 3T I R BERL LA LT 9 4
PreS/S FF 7 i T i WL E2 4L A A3 132 f3i], Hoep B AU
LD 81 fi, C AUELIA 51 ] s X MR FE A rf B R SE A
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Table 1 Comparison of clinical characteristics between the two groups
i i Nl N S
P57 0.570  0.454
F 116(57.43) 127(53.81)
Ltk 86(42.57) 109(46.19)
R (%) 51.6516.78 45.88+15.64  4.835 <C0.001
HBV DNACog,, IU/mL) 0. 041 0. 980
<4 121¢59.91) 137(58.05)
=4 81(40.09)  99(41.95)
HBsAg(IU/mL) 25.168 <C0.001
<250 142(70.30)  96(40. 68)
=250 60(29.70) 140(59.32)
ALTU/L) 0.091  0.837
<40 146(72.28) 168(71.19)
=40 56(27.72)  68(28.81)
HBeAg 0.525  0.601
+ 51(25.25)  60(25.42)
- 151(74.75) 176(74.58)
HBV % i 70 1.698  0.193
2= 8(3.96) 12(5.08)
7 194(96.04)  224(94.92)
KW HBV B o 0.848  0.357
= 10(4. 95) 9(3.81)
& 192(95.05)  227(96.19)
HURTEIRIT L 0.605  0.546
2 19€9.41) 13(5.51)
i 183(90.59) 223(94.49)
HBV 3 [H 4.246  0.009
B# 75(37.13)  142(60.17)
(oFi1 127(62.87)  94(39. 83)
I PR 12 W7 45 2 3.985  0.027
g TiEa 147(72.77)  146(61. 86)
&M R R 36(17.82)  52(22.03)
At 5(2.48) 14(5.93)
JiT 95 14(6.93)  24(10.18)

HA G123 L (P <20, 05) , HoAl Il PR 55 RE W 20 [1] L
BERIGIFEL(P>0.05), L% 2,

®2 TRAEFEEBHFERBAMIEE (X107, (x£5)]

Table 2 Comparison of clinical data of patients with different genotypes

B I EE A

C RFEH

i MEEL (n=81) YR 4 (n=110) MEELH (n=51) X} HEZH (n =65) F
A 47.25410. 20 51.31411. 26 0.088 55.35412.78 50.6611. 80 0. 069
LR 50(61.73) 81(73.64) 0.597 38(74.51) 27(41.54) 0.145
HBeAg+ 38(46.91) 61(55.45) 0. 462 33(64.71) 38(58. 46) 0. 689
HBV DNA(log,, TU/mL) 6.0141.58 6.96+E1.19 0.021 6.15+1.23 7.2341.04 0.018
ALT=40 U/L 28(34.57) 42(38.18) 0.782 19(37.25) 25(38. 46) 0. 894

2.4 W4l HBsAg @M B R ILE X L4 &
BREMRAREI, B RIL N B, 55X R4
OSSN R oy X Bl 28 A8 26T 5y, 25 ¢ B g3t 2
B (P<<0.05), AL B C K X3k . MHR 2 @

BRBRNK, ZRYTRITFEX(P>0.05, C
RUFE R AR 3 o, 5 0 BR 2 B, RS 4 MHR (e DR E 7R
KN Ko KB RERT G, 2R BAERIT¥EX
(P<<0.05), L% 3,
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Table 3 Comparison of amino acid mutation rate of HBsAg in patients with different genotypes

P Bﬂ%WA _Cﬂ%WA P
WEEH (n=81) ST (n=110) WEEH (n=51) X (n=65)
MHR(aal00—169) 40(49. 38) 45(40.91) 0.625 35(68. 63) 13(20. 00) 0.020
a P E iR (aal24—147) 28(34.57) 39(35. 45) 0.987 35(68. 63) 13(20.00) 0.020
N A i X 45 (aal —99) 61(75.31) 53(48.18) 0.024 51(100. 00) 39(60. 00) 0.008
C A ¥fi X 35§ (aal 70— 226) 53(65.43) 74(67.27) 0.992 48(94.12) 45(69. 23) 0.105

2.5 THEZH PreS FEHBLR RAREIE  PreS ZE[H H 2k
AR SRR TN IR 4, 132 iy R FE A,
PreS FERBR 5848 K Az #8525, 00 % (33/132) , Horp
81 fl B A [N H & PreS XM Btk A5 14
(17.28%),51 fl C BRIKEEH B # h PreS 3k H 6l 2 2

AR 19 ) (37, 25 %), T AEXT BR 41 A oK & P PreS R
B AR 5% B AL b #5, WS4 PreS FE A Bk 2 28 48
FHEE0/110 vs 33/81), ZRHHEA G ¥E L (P<
0.05),

R4 PreS BEBRIREM AR ERK KN

Table 4 PreS gene deletion mutation site and deletion size

PreS H 8 %! B AR T AE AL,

B v BER

B 7 aad2,aa53,aal03,aal04,aal54,aal56,aal61,aal12-131,aa40-76,aa105-108,aa105-129
C#H aa66,aal28,aal30,aa21-28,aa89-115aa112-130,aal113-126 ,aal113-127

3,3,3,3,3,3,3,60,111,12,63
3,3,3,24,84,54,42,48

3 itig

HBV J&Z H % 1% HBsAg/$i-HBs RUFHM:7E I
PR HBV L3 24 b 3 il ohoARs 2 0, B HnHL S A
BB . 220\ Oy 5 36 R 28 A8 | A e b i e AN (] I v IF 784
SR AT T A RS IESE, HBsAg/$t-HBs XU
P 5 I 5 2 Ak | R 22 BE W7 2 WY kAR 8 DDA OG LTI fg
R RN R ST fa ke . B, XHE P HBY R
e B H I RARAE R AT 307 . OF 3R 58 FL AT 2% B 5K
XTI B A R A EEE L.

AW 5T 45 H R, HBsAg/$i-HBs XUBH 1 HBV
Y FHAE<<10 % KT 80 % HBsAg FHIEANREL WL,
S3 T T e L DR A AR % L 2 HILAA B0 58 T g v R 58 5
B A7 I B S RGBT R B OB, Bt HBs FH
PER B WAL 5 X F 48 A BE, HL 50 IR Y R W) 3L
R HBV, H I Az Ui Re 30 4F 72 A BE 8 2 B (K, HBV S
WA RASHAN, HT HBs FHYERZ @i int . i HB-
sAg(+)/Hi-HBs(—) i F 1€ 30~39 & HBsAg FHH
NBEEE Z 0L, 43 Bl fg i I R R 1 k4 90 4R AR I 46
T E AR e B Az L HBV 8 1 52 Fh L W K A A T 58
A LAY 2T 20~49 2 AT B3R 35 18 0 A AE L e
R N, B & HLAT RE AR 1k, HBV e # 30F g h
JIFE AL 25 S BOCHAE T L B AR 790 HBs FHAE R,
HE— 25 BT WG 2 S8 (R I R RRAIE 2 B, WL B8 20 A8 3 A 1
BOO IRAH 2 S . HBs Ag™ 25010/ mL 2 25 W 4500 1
B EREAC, SR E S TS R — 8. WYL
G RIS W25 S o WSR2 & T #Et & Le A8 0 i
YR I S BEAE A ST 45 R AT HE I - HBs
X HBsAg HA# 3 h F0/E T % HBsAg/4i-HBs XL

HEEEA — @ RPN, b, C B HBV B &
Fb 51 o) A 201 158 5 438 o i A F 9 5 R R L A TR TR R
TPyl C A HBV J& YL b i 8 3% 5 T B R AEES el
AJRE 5 5L R AR A OG

FI AT A9 BF 2857 3A R . Ifi 5 o HBsAg/Hi-HBs %
FHME S HBsAg 2878, Ju HUE MHR I a P2 #5546
HBsAg AT 5 51 7 ok 28, 9 i) HBsAg 5 HBs
HIEE 4 S8 HBsAg/$i-HBs WUFHM: . AW 58 b
HBsAg/$i-HBs 3UHPE & HBV PreS/S X #% 11 2
BHR ARG THRHEE, 5 BRI A, C BRI
HBsAg %782 5, HAE B RIFL K 8, 5 H R
BN A X 3 28 A8 KT MBH R L e C 3L A
BE LA B MHR a2 JeE 78 K N U X sk 2 2k
MR R B ER THIHRE, a thEEESEA R
PEHIX 1T aal2d~147" ARBFGE C BFE N B
RASN AL T a BB FE aal26 5, 5 E AN I AFAE
ZELHEM T RE 5 M X4 HBY RHABIfFE 2 RH
S, Mgt R, C L N 7 2 A K E BB
T BEIFLH, HE A5 5 &% 05, 2 HB-
sAg/Pi-HBs BUPH & # L 1) 52 1K, 4 56 Y 4 %8 28 748 56
ZAN T AT IR ABESY . HBsAg/$i-HBs WH ¥ HBV
Y B AR PreS R 6k 5848, PreS g i1 1 25
F 06 5 45 A Bt i S A T B A, JHL 2 A gl 2 T
fie SO B F Y . AR B gE OB HBV &R YL
H PreS BB RAS AN 25.00% , HAE B Al
A C RYFE N BB P A7 70 35 22 5, 7 B0 B RS PR
KI PreS HEH G RA , HAHEFE A B FEA T3
D HBOHE SR B — s, B0 T e R A XU



HHRES 2023 F 12 A % 35 %% 128  Med ] West China, December 2023, Vol. 35.No. 12 e 1797 -

i SRR A B i B R IR TR AW 5 LA B Sy AT Y
5

®

o

=

&g

HBsAg/4i-HBs UH P HBV &Y # 75 <<10 % &
= 80 % HBsAg FHPE AREZ WL . 47~ HBsAg/$i-HBs
WEHYET] e 5 HBsAg 275 K PreS R %A 5,

(&% K]

[1] TU T, ZHANG H., URBAN S. Hepatitis B Virus DNA Inte-
gration: In Vitro Models for Investigating Viral Pathogenesis
and Persistence[ J]. Viruses, 2021,13(2):180. doi: 10. 3390/
v13020180.

[2] WANG H, WANG M, HUANG J, et al. Novel hepatitis B vi-
rus surface antigen mutations associated with occult genotype B
hepatitis B virus infection affect HBsAg detection[ J]. J Viral
Hepat, 2020,27(9):915-921.

[3] TARAFDAR S, VIRATA ML, YAN H, e al. Multiple epitopes
of hepatitis B virus surface antigen targeted by human plasma-derived
immunoglobulins coincide with clinically observed escape mutations
[JJ. J Med Virol, 2022,94(2) ;649-658.

[4] JIANG X, CHANG L, YAN 'Y, et al. Paradoxical HBsAg and
anti-HBs coexistence among Chronic HBV Infections: Causes
and Consequences[ J]. Int J Biol Sci, 2021,17(4):1125-1137.

[5] KWAK M S, CHUNG G E. YANG J I,et al. Long-term out-
comes of HBsAg/anti-HBs double-positive versus HBsAg sin-
gle-positive patients with chronic hepatitis B[J]. Sci Rep, 2019,
9(1):19417. doi: 10.1038/s41598-019-56015-8.

[6] LIU H, SHEN L, ZHANG S,et al. Complete genome analysis
of hepatitis B virus in Qinghai-Tibet plateau: the geographical
distribution, genetic diversity, and co-existence of HBsAg and
anti-HBs antibodies[[J]. Virol J, 2020, 17 (1):75. doi: 10.
1186/s12985-020-01350-w.

[7]  AMIRHASHCHI F, AZARAN A, SEYEDIAN S S,er al. Oc-
cult Hepatitis B Virus Infection among 3-Thalassemia Major Pa-
tients in Ahvaz City, Iran[J]. Am J Trop Med Hyg, 2021,106
(1):174-181.

[8] HOU W, HUO Z, DU Y, et al. Characteristics of amino acid sub-
stitutions within the "a" determinant region of hepatitis B virus in
chronically infected patients with coexisting HBsAg and anti-HBs
[J]. Clin Res Hepatol Gastroenterol, 2020,44(6) :923-931.

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

PONDE RAA. Expression and detection of anti-HBs antibodies after
hepatitis B virus infection or vaccination in the context of protective
immunity[ J]. Arch Virol, 2019.164(11) :2645-2658.
ZHANG X, ZOU H, CHEN Y,et al. The effects of increased
dose of hepatitis B vaccine on mother-to-child transmission and
immune response for infants born to mothers with chronic hepa-
titis B infection: a prospective, multicenter, large-sample cohort
study[J]. BMC Med. 2021,19(1):148. doi: 10. 1186/s12916-
021-02025-1.
WANG R, LIU C, CHEN T, e al. Neonatal hepatitis B vacci-
nation protects mature adults from occult virus infection[ ] ].
Hepatol Int, 2021,15(2):328-337.
REN W, REN J, WU Z, et al. Long-term persistence of anti-
HBs after hepatitis B vaccination among adults: 8-year results
[J]. Hum Vaccin Immunother, 2020.16(3):687-692.
AR Wi B 2R 45, BE B2 ARF HBsAg 530 HBs X
Tt HBV YL B9 AT H % 5 00 TR 3 2 AR AR L) 1. I R A 36 24
#,2017,35(1) :47-52.
FU X, CHEN J, CHEN H, et al. Mutation in the S gene of
hepatitis B virus and anti-HBs subtype-nonspecificity contributed
to the co-existence of HBsAg and anti-HBs in patients with
chronic hepatitis B virus infection[J]. ] Med Virol, 2017, 89
(8):1419-1426.
QIAO Y, LU S, XU Z, et al. Additional N-glycosylation muta-
tion in the major hydrophilic region of hepatitis B virus S gene is
a risk indicator for hepatocellular carcinoma occurrence in pa-
tients with coexistence of HBsAg/anti-HBs[J]. Oncotarget,
2017, 8(37):61719-61730.
AL, F B, XA AF. T2 BT R OB R) B HBV-DNA
RS I B P 45 5 M (0. v e i ol 2% 2, 2020, 33(9) :902-905.
XUBR L SE K 8 AR 3 T L I R 2 TP ARG I SR 4 CD
T CTUNT R 9 7 4 5L R 415 51 4r A L) ). 0 2 4, 2020, 36
(3):400-406.
SR AR, KIS Ay, R, AL 2016-2018 4F 7 2 B i G A IR
M A HE HBV 2 Y % K 5% o IR 28 [0, v A 5 4 il 24 3K
2021,25(1) :48-53.
REBE RL, EARH LA, ST B L HBsAg 5 HBsAb X
PRI PR BT L) ], 52 B2 44 K, 2019,35(4) :638-640, 644,
JUASTE 4. HBV B HBsAg . 3it- HBs WUSH ¥ X i 4 g % 2
SEM Y Meta SR BTLJ . I PRIT AR ¢ 35,2019, 35(8) :1723-1727.
(W B H#1:2022-08-02;: 18 [ B #1:2023-09-22; %48 . R 1)



