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HWE, BH THTRMRKEAFEENE A £mE~AZE (occult hepatitis B virus infection ,0BI ) #9H 5L, o475
S FRSF AN FHIE, FiE R B M % (enzyme-linked immunosorbent assay, ELISA) F=4z 82 4 ( nucleic
acid testing,NAT ) 7 ik jf & "R MK 2016 F 1 A ~ 2018 5F 5 A 44 596 Aty Tz #k iz A, % HBsAg-/HBV DNA+ 4
At —F KA v LR R AT R F 47 & 2, HBsAg A 3t -HBs & &4 l; K% %42 R HBsAg—/HBV
DNA+ e ¢ AR A sm iy, KA L X PCR ¥ 3 BCP A= S RAE 57, xS KMk HtmAEsR, Fad R 5
% % % PCR ( quantitative PCR,qPCR ) M Z k& Z ., FR LA 69 ¥ HBsAg—/HBV DNA+ 474, H F OBI 68 m
OBI#th %4 0.15% (1:656) ., OBI #h & B & T 4otk , &85 T2, moRskb k& T4k,
RIS TETRE, 2RHBEA%TFEL (=4371,28.403,5.157 = 7.378, P=0.037, 0.000, 0.023 F= 0.007 ) . %&ik
FAUEN0BRTEE, L4 58 HHAESTLEA 1.08~1 383.93 IU/ml( T34k 34.38 IU/ml); REoFFRXBERS
S E SR it 5 F L (U=333.000, P=0.008). 43 4] 7T 52 &9 OBl A=A P, B AL F A 4141 (95.3% ), C A F A 241 (4.7% )
i TMRMR sk AR OBl otk Ftasts g, ABARAN £, Bk A ZHE L S0 EAMEBRAN REAE—F
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Analysis of Serological and Molecular Characterization of Occult Hepatitis B
Virus Infection among Blood Donors in Heyuan,Guangdong
LIU Li-hua',YE Xian-lin’, CHENG Li-na',NIE Xiang-hui', HUANG Lu',YE Deng-huang',LI Tong’

(L.Heyuan Center Blood Bank,Guangdong Heyuan 517000,China; 2.Shenzhen Blood Center,Guangdong Shenzhen 518035,China)

Abstract: Objective To understand the status of occult Hepatitis B virus infection (OBI) among blood donors in Heyuan and
analyze its serological and molecular characteristics. Methods Enzyme-linked immunosorbent assay (ELISA) and nucleic acid
testing (NAT) were used to screen the samples of 44 596 voluntary blood donors in Heyuan from January 2016 to May 2018. The
samples of HBsAg—/HBV DNA+ were further tested for qualitative Hepatitis B virus serum markers,quantitative HBsAg and
anti-HBs by electrochemical luminescence method. HBsAg-/HBV DNA+ plasma was extracted in large capacity for viral nucleic
acid , the gene sequences of BCP and S region were amplified by nested PCR, the positive products of S fragment were
genotyped, and the viral load was determined by real-time fluorescent quantitative PCR (qPCR). Results 69 cases were
confirmed with HBsAg—/HBV DNA +,of 68 cases with OBI, OBI detection rate was 0.15% (1 : 656) .OBI detection rate was
higher in men than in women,the high age group blood donors was higher than the low age group, the first time blood donors was
higher than the repeated blood donors, and the blood donors of Heyuan cadastral was higher than the non Heyuan cadastral, the
differences were statistically significant (r=4.371, 28.403, 5.157 and 7.378, P=0.037, 0.000, 0.023 and 0.007). The viral load of
the 58 cases ranged from 1.08 to 1 383.93 IU/ml(median 34.38 [U/ml),the other 10 cases were undetectable.The distribution of
viral load in different serological models was statistically significant(U=333.000, P=0.008). Of the 43 samples of classifiable
OBIs, 41 (95.3%) were of B genotype and 2 (4.7%) were of C genotype. Conclusion The OBI detection rate of blood donors
was relatively high in Heyuan, B genotype was dominant.Individual-donation nucleic acid detection system with higher

sensitivity should be used to further improve the detection rate of OBI specimens and reduce the risk of HBV transmission
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through blood transfusion.
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Wet b 1 < R 4 9 7 S % (oceult hepatitis B
virus infection ,OBI ) & S A AR 4 B0 AT K 5 e LA
HBsAg #& BAE,  FFRE R/ 58103 A7 78 HBV DNA
A —FRAS, R & A TE N =45 IC bt -HBc
F1/ 5T -HBs 434 1ML 2% FH M OBI 5 1L i =% [
OBI', OBI ] Z:fn il ok #% B oAt 5 7 2% 4% HBV,
S P B B 40 AR A DG OBI IMATE S siE bl
fiE T a4 T MRS B i S8 HBV 164k Pl
Yo 4 1EE AN R OBI fEATI . R AEHLH
e DA 7 S5 TR 1 RS B, E) AR TR
WX TCAH AR IE . W E T HaC s H 2016 4F 1 A 1
H X T A R AR AS 7 9 e O 3R R A S L
¥EINT HBV, HCV, HIV IR&STAZRRAM ( nucleic
acid test, NAT ) , §ii & i3 7 kb HoAth b X 3 £ A9
HBsAg—/HBV DNA+ bR, $&757 5 Al 2k OBI i
TTHLIX, HinZe 4z 207 EE . T AR b X ik
1175 OBI WY IMLIE 2% K o T A 02 A TRAE, A il
AP EE ¥, R HBsAg—/HBV DNA+
PRAHEAT T 207 AN, BT,
1 MRl5H®
1.1 AFRx% 2016451 H 1 H~ 20184E5 A 31
H AT pocs IS SR AR Y 47 021 fJeikim &, Fr
EEL NI I RZYEN SN I E Y (N e i S VST
R A = IR EHEE AL (ALT) 2 K204 1)
i S M 2T AR G o REETCAEER L EDTA-K,
YU IMARAS L, 25T NAT( 8 ml, #1743 B8 )
F1ELISA, ALT (5ml, AN/ &Sme) &, i
TorERR I E AR E G R 1S, RS,
12 BEL5XA
1.2.1 AL %S I 2 Xantus44/OH-150 4> H 3h
FEA4Y; UranusAE 268 4= H i il G4, 75 E 95 ]+
BEPIII 4 H 3l i} %2 53 Hr 4% ; IR Y35 By BS-420 4>
H A B F i U ChiTas BSS1200 4= H
Bl A% BRAG A ; € 1R ABI 7500 2 SEH 26 6
i PCR 1¥; % K Cobas E602 4 A sl fb &
FeA I £ E ABI9700 £ [C PCR #H94%; fii[H
Eppendorf5804 5250 #L; 5% [F AgilentMX3005P
SR O E AN 22 HE TR RR BE YT 420B HL #AH
TRACHE S 65T S — 2502 7K 2 T
At ot 5 B Uv2s4 w4 RSN E Y Bl E
Biotop5C810 #EAL UL R 5t .
122 5. ELISA kil 7. HBsAg % H ik
AR B R iR A 710 s Pt -HCV SR AL T 28
N ERIHEIR RS W] ;. HIV-Ag/Ab K FH ik EMA SR M

PRUFIER A /R $0 -TP R T7 28 S Bkl
BRI, ALT RGN SR FH I B 23 w1 . NAT
K MU WA . R RE LI bR ) R i
KR P A RNAH . iR IBOR 55 B 2 ICA A
( High Pure Viral Nucleic Acid Large Volume Kit )
. HBV 5 8 28 0 I R H KGE F B A Rl
Premix Ex Taq(Perfect Real Time). [fil {07 25714
kg ) GG R AU UABHHEAS: 54 7 i o
1.3 Fik
131 MVEFK M. R 2 DAE LT KZHY
ELISA it 7l X5 BT A7 #F 98 X 42 b1 A #F 17 HBsAg,
PU -HCV, T -TP & HIV-Ag/Ab ¥ il fin X 571 5§
£ —iX 5 S/CO = 0.8, FINA G HE; BIAF S/
CO<0.8, FI A, ALT 3L 45 5 >50U/L
PG o S5 5 BT AT HBsAg—/HBV DNA+
IR AN % 5 = T K B HLAR M 4k = 2 A 56 v
AT BRS F i i Ak 24 % Ot HBsAg, T -HBs 5& i &
HBeAg, §it -HBe, it -HBc & MK
1.3.2 KA. HER: HBsAg, $it -HCV, 3t -TP,HIV-
Ag/Ab J ALT K il AN G A& bR A%, X ELISA J ALT
R 45 S5 45 Y 44 596 BilbR AR, SR LIRS TR
F] MY ChiTas BSS1200 4 [ 3l ifil i A% R AL LA 150
w1 x 8 IRFERIAHR UM SARAIR BEAL R, AT
PCR HBV, HCV, HIV 2Tk, X TR A AS i b
PERIFRA AT AR IR, FR5r BHMER AN G
Mo Xt S20G 2 B OB Ar HBsAg—/HBV DNA+ AR A%
B 2.5 ml I 3RABOR BEAX R RS I BB, SR B ™
s Fa B UL 158 . B 0L 1 RO wE
W J7 122 Sk 6]
1.3.3  SEALW g pe . 7 [ PR 3 D 3k R A~
JLH R HBV B #4845 3 ], H MEGA7.0 24t
AR LA HE T I 2 1 000, #94 R G it
R
1.3.4 HBsAg-/HBV DNA+ HIERifE: 2 AHT
% ELISA I A Fa Ak 2% & AR K HBsAg 45 5%
BN BRI H O HBsAg #f3EFAME. X b7 IR
NAT HBV DNA FHPERIARAS, i 2 AT 2 P& By
T & —FP I HBV DNA #fiEfHY: . D#:L PCR S
Bl BCP A BOH b 1 AN ; @semioétiE &t
PCR (qPCR) FHP:.
1.4 it o4 KH SPSS 26.0 F X517
Gt orHt, SRARRGERERI /S, AR R
ARk ANl ST FE AR JE S 40K 55 2R ] Mann-Whitney
UK. DL P<0.05 W2ZESAEGIT2EE X
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2 #R
2.1 OBI Bt dtEsl 20164E1 1 H ~ 2018
45 H 31 H X} 44 596 il ELISA } ALT & #% b5
AHEAT NAT, K5 HBV DNA FHEFRZS 83 4,
Hodp 3 i H Ak 2 B OB K HBsAg B, S JCHE
PR PRI Yy, 69 9 B I HBsAg—/HBV DNA+, H
oL IS AR R AR, ST R Ay 68
) 1L 385 2F b S W BT -HBc 84T -HBs BHE, #iAh
OBI, OBI K% 0.15%(68/44 596, 1:656).,

=1

68 151l OBI ik Ifil & 1145 5 7 59 i (86.8% ) ,
L9 (13.2%) 5 PIUERINLE 40 171 (58.8% ) ,
MR 28 6] (41.2% ) ; TIUREE 57 4] ( 83.8% ) ,
EREE 11 71 (16.2% ) - OBl kit R A ME T
PE, WIUCER I T E A R, TR TR
JEsE, ZRWHAASIIFE X (P<0.05) . AR4E
% BE OBI R 22 A G243 X (P<0.05) , H:
1 18~26 % K H R ARG, FHAF M ISR R R 5
W1,

OBI ZEAR[E 145, £ 1% K ik I /% 25 B ik i 2 P Y 23 7 R AE

kM NAT fiE ABE (n=44596)  OBI A% (n=68) ik Ve P

PS5 E 33 864 59 0.174
4371 0.037

3's 10732 9 0.084

i (%) 18 ~ 26 14594 8 0.055

27 ~ 36 13192 2 0.167
28.403 0.000

37 ~ 46 12 409 20 0.161

=47 4401 18 0.409

kIR IS 20126 40 0.199
5.157 0.023

TR 24 470 28 0.114

P TR 30 566 57 0.186
7378 0.007

E[Ep 14030 11 0.078

e ANFRAERSAL ] OBIAS HZ Wi LLAR, bR T 27 ~ 36 #4115 37 ~ 46 S U LR IGIF 8L, HAKAN 2R IHR S8 L.

2.2 OBl faFF4a 5% OBI IMLE R %2 OBl BMMEMBFZIREWER (n=68)
WZ 2, HrA$i -HBs— $T -HBc+ 40 £ (58.8% ) , 5 H n 5 ()
Pt -HBs+ 41 -HBc+ 27 4( 39.7% ), 47 -HBs+$ii -HBc— #i -HBs(+) 1 15
16 (1.5%) . ¥t -HBs & i 38 f4] (55.9% ) /NF $i -HBe(+) 10 147
10 TU/L, 21 141( 30.9% )5 10 ~ 100 TU/L, 9 1( 13.2% ) 3t -HBs(+), 1 -HB(+) 1 16.2
KT 100 TU/L, A[E LT 2P0 -HBs & & 501 U4 -HBe(+), 7T -HBe(+) 30 44.1
ERTGIFEL (P>0.05) . W3, $L -HBs(+), 410 -HBe(+), 41T -HBc(+) 16 235
%3 AEMFEFER OBl 1 -HBs iRERFBEHESHIER
5 [ [R5 n Calivge b U P
i -HBs E it (1U/L) 23 12 4771 12.19 ~ >1 000
78.500 0.297
245 17 53.85 15.68 ~ >1000
Pt (1Uml) 5/4.5 40 44.11 <5~ 1383.93
333.000 0.008
25245 27 15.16 <5 ~207.14

TE: 2: 90 -HBs; 4: i -HBe; 5: 4t -HBe; K07 M HALA RIFMNLH EAR S0 BT

23 OBIswmAE#HEMTHAL WLFE3. 68 %] OBI
A, 10 BIASA] i, A 58 i (85% ) 3Rk
AR NEEEILEY 1.08~1 383.931U/mlI( FF{i
3438 IU/ml), W 1. ARE AR TR
N ESAGIE X (P<0.05).

2.4 OBIPCR %M Z A& R »ARHEN WH 4, BE

H50 PCR BCP X, S X3 qPCR X 5L50 % & HL
NAT I FH P A bR A BEA T A, v = TG ) 45
YR B 23 6] (33.8% ) , AT 2 BT BH 14: 48 £
(70.6% ) , AT7E—TiBHPE 68 4] (100% ) . 43 i
Al 3R OBI ApAsrr, B JERAY 41 ] (95.3%)
CEEHTY 2 ] (4.7%) -
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*F4  EH3iX PCREXA qPCR #&AMIEFR (n=68)

TSR n At (%) ]
BCP(+)/S(+)/qPCR(+) 23 23(33.8)
BCP(+)/5(+) 27 48(70.6)
BCP(+)/qPCR(+) 25
S(+)/qPCR(+) 41
BCP(+) 31 68(100)
S(+) 4
qPCR (+) 63
3 Wig

OBI 4 HBV B YL 1) —FhRe ik e 20, AT
FARYE HBV U479 7 R s 76 AS [7] 7 b 28 DX 358
NBEZRIEAE 2 S DLk, RS8R ARG Oy v
e HLR S B RVRURR RS, TR A R A4 R (3
PRI . M4 ) AF¥52 0 OBI A 2
FRE 2 A SR RS 56 o0 ZH LR V5 I 826 044
F1 1205 796 f5 A< 1t (Y 15 8 B AL 2 RO 3RS E A
IF 5% 5 7n OBI [ Kz H 543 531l 54 0.08%(1:1 200) Al
0.07%(1:1 527), T Y5 Hiy X ik 1fin A FE OB K6 %
7 0.15%(1:656), fm T FiR A FEFEIKF, [HE &
T 15 A 56 (0.09%,1:1 126) ) K T Il
(0.22%, 57/26 263) . AHF 53 15 5L 46 % H B O
A5 SRtk 43 )R R AR B Y AR R
2. 3L PCR & qPCR %} HBsAg-/HBV DNA+ F5
ARFEATHIN , O fe KRR BE A T {1 P X OBI A5
HORA T RS s R EE OBI A5 H R A
0.186%, JE 7T Ji & OBI £ i R 0.078%, 5 4 [
SR KA 24, 350 BT 3 X OBI A H S50 5 1Y
Fo B R TR 2 HBY B R s . TR
AR 1L BE#R 15 ELISA 60 BH P 2% % 0.7%,
7 YT 58 Xk i AR iR 15 ELIS A G PH 4 5
L1T%", G T4 E K7, R 5 Hh X
HBV B35 m . Yk A HBsAg PR
TR, 1 []3 OBT A6 H SR AN e W vy ', 7
W78 %} HBsAg Fil HBV DNA #fiiAbr i K OBI #|

SERRIE—BO LR b, o3BT SR A bR F 1
NAT (R R AEAZR, WYCRHRBERE S
55 AR AR ZR R ECOR B S 8 BEANIR
AARIAA 25 o 0] Y5 M X R FH BN (7 NAT (K&,
Tt OBI K th %8 = THIIHRIE T 0.22%. X $HE7R
H AT 5 X R FH Y 8 FEATR A Rl AR RAEERR &
(1) OBI IV T R XU, 7 3 FH 272 803 0 v 118 B A A7y
NAT £ 4t LAE— 2 HE 5 OBI bRAS B9 46 5, FEAR
225 A5 4% HBV KUK

5 ga e X M IRIE AR, ASBFST OBI Kt
RIEARRIVER] . AW ik ik B ) 22 7 A 5
TR (P<0.05) , BiEmTLobt, wkim
fm TEEBRNE, JFREAER ISR g s, Hrp
18~26 % 414G R AR Ak, 1992 4EFR [ 2 P i 4l
APERL, 18~26 % A4 Be A M 1R e I
AR, AN 2 PR B AR AR T A BRI
NBE HBV B AR, S5k, HSU™ ™ 67
FEACHIRT . OB K R FHAF G Mg &, $27m
KW 2 # T HBV 45 i S5 OBI f9—/~ 1
FLFE N, CANDOTTI 28 ™ JoR Bk T i LAk
P X A1, OBI ik ML 2 B9 AR 10 F 45 2 LU I,
F W OBI At T2 1k HBV #5747 5 ). AWF5E 48t
OBI Bk Il AEHA Y Bl ol 20~56 % ( WP 4E#A 38.5 %,
AR 39 %), AN LA OBI &b T84 HBV
PEHT I IO, o 1R Y43 B OBI ik if 75 AR X AR5
WA FH 36.9 % 1 qEaE-FH) 37.4 2 9 W0
SN ARIN S K M X HBV 32 538 i 1 B2 7
LRGBS E TG ARG, MTRRIH M X HBV f) ek
Y FEURAE 15 2 el 7 i i A AL R, R
IR OBI BYAR IS AN A K M, gbdh, RIFlIX
15, OBI B B A0 2 59 2 15 5 /R [i) Xk [ ek R 7
Z5A KA TR fIA

908 1 10775 A 25 0 G 00 235 S 38 7 YT Y b X
OBI ik il # 4 K250 (98.5% ) 2 LUdt -HBc FHYE N
FAY I3 2= FHA% OB, 1441 (1.5%) Huibdt -HBs FH%: .
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e L3 2 FH R A9 OBT R 1L % ', HBsAg 7] fE7E A
£ HBV Jg&y { BRI & 5 58 Pk HBV S8 4F
JEAE R, 4t -HBe 5 HBV By AR X, 17
TETRAERE I A2 R iy e nl fE, BPflifE
YL R TG MROR R ELAEAE, H AN OBI A AG TN
FRice 1 84 -HBs PHAE MR 0 & AR T 52473
R PEIG 1 1994 4, AT BE AP I S8 Wi PRI L

PRAH) Y. SEED 25 U7 22 i+t (] i 4 B AN b 4
KZH5 OBI LB G i B G bt -HBs YR 5
T 10 TU/L., EWNAMIAIE N I L -HBs K
T 100 TU/L B, IR AR X 22 4 fyfg U o2 g
AN A X T 41 -HBe PHYEAY I, P -HBs KT
s 45T 200 TU/L A AN 224 1O 00 ARTiE5E 59 4]

(86.8% ) OBI #ik L # 47T -HBs & &/ T 100 TU/L,

38 10 (55.9% ) /INT 10 TU/L, H7m A5 e e i 4k i
1EH% HBV KUK, 244K, OBI &% MALHE HBV AL
RN LA EHRING . 32105 X057 PRk, 2
I PRSI 2 LR I 00 7 2k 55

X TR] 5 1 DX OBI A A #4795 25 28 U b 7
Horp 10 FIRA e, HAy 58 Bl dE s b gk
34.38 IU/ml, S5HIAR O EGEFETE 10 ~ 50IU/ml
FHAE M, I HBV DNA 9 435 22 (I /K S 52 i) &
OBI [)— KR, 2tkaii2 Pk HBV B4 )5 HBsAg
14 2 T2 OBI IfiL{% HBV DNA 7K -3 # fR A% 1,
HBV S & (K] 5 42 2878 T #1) OBI 3 15 2% i (IR Bl A
MR, S [N b itk 28748 5 8l 15822 T 3¢ OBI 9
Bk 5 WA Y U HEAER ST b 3
BB KT 1000 IU/mI #ikIML %, WTREN S JE Rk
AR oS T RAS TR, &48iT, Pt -HBs BHE
OBI ik IfiL & 95 75 2 - W A T3t -HBs M1 OBI #ik
1% (U=333.000, P=0.008). 454 iZ40 i %uds, &
Xt H RTAZ B2 G 1 Rk S ) B BRI 2 [
PEFRAATIAEAE HBV 547 AU ) [, 2575 | At -HBe
Kyt -HBs K5, VEIKPT -HBc+/ 411 -HBs— bR g
YE— LA HBV A7 KUK

AW EE 4 X PCR S X, BCP X ¥ 14 J&
qPCR X S50 28 H M0 NAT K0 FHAE bR AR 2 TR A
e = TR I 5 SR 24 ok BE P 23 1) (33.8%) , AT
HEPHITRH 1 48 1] (70.6% ) , AT — 1 fH A 68 £

(100% ) , $E/REEG ZFha il Jr 2 mT LI & OBI

Ko, R B R 95.3% (41/43 ) S B LAY,
4.7% (2/43) Jy C FEHAY, 2 ] C FEPH Y fk fi & -
N RINMEA S5IWARE, fFARERT HBV L
B AN EA AR B

ZE BRI R Xk M AT OBI S H AR X
B, LB IEREA I N3k R R A

(ARSI R GE AHE— P4 i OBI bR AN ik H <,

R 2 M2 1% HBV KUK
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