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Detection of blood HBV DNA in blood donors with HBsAg( — ) /anti-HBc
( +) by real-time fluorescence PCR
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Shenzhen Blood Center , Shenzhen 518035, China; 2 Dalian Medical University, Dalian 116027,
China)
[ Abstract] Objective To evaluate the risks of blood-transmitted HBV through blood donors with HBsAg( — ) /an-
ti-HBc ( + ), so as to improve better blood screening mode and ensure blood safety in clinical application.
Methods Blood HBV DNA in serologically screened negative blood samples pooled at 8 X 45 pl size were detected
by real-time fluorescence PCR, and PCR negative samples were tested for HBsAg, anti-HBs, HBeAg, anti-HBe
and anti-HBc by ELISA. All HBsAg(—), HBV DNA(—-) and anti-HBc positive samples were detected by real-
time fluorescence PCR individually for HBV DNA, HBV DNA positive samples were analysed by quantitative fluo-
rescence PCR. Results Among 12 552 sero-negative samples, 2 were detected HBsAg( —)/HBV DNA(+ ), the
positive rate was 0. 02%. Among 614 PCR negative samples, 320 were positive anti-HBc, and one of which was
positive HBV DNA, the positive rate was 0. 31%. Conclusion Donors with HBsAg( =) /anti-HBc( +) remain po-
tential risk for HBV transmission, and nucleic acid amplication technique can implement and improve blood safety.
[Key words] blood transfusion; blood donor; nucleic acid amplification technique; real-time fluorescence PCR;
hepatitis B virus; anti-HBc
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Wit 5 TG ik i = L P 2 J RO I 7 8 A 0 e AR
(IASKTIE A L 2ot 1P 3% 2 R 9895 7 (HBV) gk e
RIHRC LR EREAIRHB T O N2 S
o B 25 A2 SR | R P M T 4 S R R ) 2R I AL 4%
HBV B RS IKIRAE . R EDE SRR S A TIX
AP SIE BR AR (>3 ) th BRI R T
PUE (HBsA@) #3509, 09% , ZRIAF S 4% O 4k
(3t HBo) IR ABER 60%20, MATIRE )12 R
SR HBsAg P i 2 . 1 I 75 7Y 2 BR 5%
fits CALT) B A 2 11 [ 7 7 o il 4 28 10 (ETAD
FIHEAT HBs Ag &6 14 1 1% i #4525 H1 HBC (4G
T B H FLO A I H Lk s B RE AR 1k
MY 3732k 22 FR I 53 9 % o (H AT AR A K e 9%
HERASI 4 HBsAg B Bt HBe BHYE B ML A5 A
%45 HBV Wfaks . HBsAg B Bt HBe FHPE (g5
AH#EHBV DNA FHMEHGE iR m ik 1800, ARSLEG
XoFBEALTC A2k i A H#F 24T HBV DNA §ii 25 , $FAf
HBsAg BAE Bt HBe FH A URE B4 1L 380 A i 365 41
4% HBV B, 5835 E HBV A I i i A 15
ALK

1 #R57EE

L1 LB LHREA  RSP-200 4 [ sk (it
TECAN) ; Microlab FAME (3 -+ HAMILTON)
DADE Behring 4> F 3Jjfiff % 73§71 {X (% & DADE) ;
ZFET 340 H I BB Y (B ANTHOS) ; Micro-
1abSTAR LET 4> [ 8 4% iR 32 U (B + HAMIL-
TON) ;7300 SZHF R A B 5% K2R (PCRO 4™ 38 46 11X
CHndk ABD 57080 A gl Ak 4 Hr{X (H A< HITA-
CHD ; I % 0 i FHAZ R 4 F sh B B 38 4G I X 551
B CEERHE) s CRIF 4 5 T T 2 br 25 W) B 1Bk A
REWZ BRI (ELISA) [ p=i 7] & C i RkAe) Atk 11
R3] & (ZEE Abbott Murex) ; HBV DNA G4 I 17
QEARFIE)

1.2 #ms+ 200848 A 25 H—12 A 3 HIE
YT TCEERR I 5 RS DU A A% 1 IV AR AR 12 552
o FTARAIIZ C TR S hn iR 405 ALT
UATRAT B Ja » TREAT HBsAg HUN YT 98 9% 5
(HCV) R0 N S e B 8 (CHIV) [ 7 Ak 4k
#2308 ELISA i 25 S Mg 8¢ ALT #0U A 4% . 114%
FR AR 1) bR A8 F EDTA Hi 4 /& B A 5 mL,
3 500 r/min &> 3 min, 73 B MW ARAE T 4°C KR
k.

1.3 RAAZBRAN IR A S E B A A A
J& s M STAR LET #FREEIL, JH 8l 4= A sl 4
PP Hal ) R EAT 8 Ay (8 X 45 pl) iR A
FRAICAE - I45 B A T2 9 A A 25 B SC A 7
i LB AR TE 0 R AR O . A R R ) A
SR £ BRI AT AR L REER C5 R3] 1:1
TRAD W ET AVBLC Syl i, 1L 2 45 R
J& R BRG] 5 2h B S A R P Ry . B 2P
SO U R P I, BB H A% R i IOV A 3k 7
BURWERS PCR W RV » 0] S N 45 Hoim PCR R B
VK L AR B A% TR (I VR 5 A TR TR L 43 h
15 pLi15 pl) B AR Y 1 A M A |, 45 72 7 10
HHIEATRZ BR 38 R I o 5 Y 4 R 22 A T A PH A2
FEFEAT BAANFRAS 360 pL K D) d5e & T BH M A
Ao IR AL R A D T 1k 28 [ 58 A W ol T
P REUE K 160 TU/mlL,

1.4 4 HBc MalARARe R E  BEYLHEHMIBURFE
BRI BAPE AR A, ELISA 246 HBsAg. 2,
R R E PR (Bt HBs) .41 HBe, Z BT % e 41
JE PR (HBeAg F14i HBe) . B B3t HBc FHTEHR
ANGERARFEA AL FR AT

1.5 Epfadmman R 1L3IPRENA
AL R PR IR PB4 L B AEAR 43 2 FL45 360 pL iF
TR BRI BRI AR C Y4 i )5 T L%
JRBRE T 80 pL C Yl A AH FIREA AT — A —
R, 2 WGTR C YR FRINA 40 pL PRI »
TS R FLEURE LB 20 nL:20 pl,

1.6 HBV DNA # % PCR 2 &#n  FFFRHERH
PEXT BRI S KRR B % 5 000 TU/mlLL (b i
ERREASFR BR B BE A 10,50, 100,500 TU/mL 1
PREREAS . $ 1.5 D BRERAE W R f AR A S AR A
ENHN PR ER A vl

2 #X

2.1 HBV DNA #4p4z8 b Z40% %% K
HIHE R 5 000 TU/mL (45 o 5 FH BH P 0L 55 R
T s ] i ) A [ 6 D0 5 19 g R A o Y SR P B3
FEARZIR A I 7 i A T 35 AL TR AR I 1 S A
SERIA 1. W SAS B GE T HZ S 0 AR A B T
R Jy 3 95 Yo AR A 12, 90 TU/mlL, A {5 X 1]
H[7.81~103.23],
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& 1 HBV DNA fRifE s % 1F4s
Table 1 Sensitivity evaluated by national HBV DNA standards

2.2 # HBc faMArAfm &L R FERFEZIRKI

MEHK  WE(U/mL)  HMER TR KR FIPE R REA 4 8 IRFEHLAHER 614 £ fik il & A4S
; o o o £: ELISA fi # 57 HBe FIEERRAR 320 43, 1ER
3 50 16/16 100. 00 j@ 52, 12%0 /E\:EP’:J:)‘TJ HBc ﬁH'lﬁx:‘b‘i HBs Igﬁ‘fiﬁzl-‘
4 25 8/8 100. 00 23 iy 5 BBy 3. 75 % s Bt HBe T HBs #BH AR
5 10 11/12 91. 67 N2

° A 297 iy, 5 BB 48,37 %, LR 2,
6 5 4/7 57.14
7 2.5 2/6 33.33
£ 2 0614 HBsAg FAMEFRA A HT HBe 54T HBs 43 50 (s 200
Table 2 Distribution of anti-HBc and anti-HBs in 614 HBsAg negative samples(n, %)
. HBsAg B i HBc pHE ¥t HBc [
X N - -
HRREA () Bt HBs [ 5t HBs B HE ¢ HBs M i HBs Btk
1 67 31(46.27) 1(1.49) 23(34.33) 12(17.91)
2 86 49(56. 98) 1(1.16) 24(27.91) 12(13.95)
3 67 30(44.77) 3(4.48) 23(34.33) 11(16. 42)
4 91 48(52.75) 4(4.39) 22(24.18) 17(18. 68)
5 86 43(50. 00) 7(8.14) 18(20.93) 18(20.93)
6 43 20(46.51) 1(2.33) 12(27.91) 10(23. 26)
7 91 36(39. 56) 4(4.39) 31(34.07) 20(21.98)
8 83 40(48.19) 2(2.41) 23(27.71) 18(21. 69)
At 614 297(48.37) 23(3.75) 176(28. 66) 118(19. 22)

2.3 ENE NIRRT R A S AT
JREE ] . FE R R A I 3 R AR B S B
PEXT IR AR B RS R AT WA . B B R M
DR DA K S 56 2 PR B S A AR T e 55 ] 5 AR
PR R GeiR 22, LASS/ B B 5 B B4 it FH >f s
TR A S0 i R AR AR B M 1 R e R 22, DA
MRBAYE . ISR AR Y TR B B R
WD A SN A4 2 77 HE AP R A AR 1R 2 e AR
B DABDARAS AR B . B X BECR L iR
HE S RIS B I AR R 002K

2.4 ERdE ARSLEEZSHN 2008 4 A ERIm G
U EE L T S S 0851~ 0855 (Jk 5 37) , #ic A
Ty Bl 25 R A ERAT A s 20 2008 A5 OKH . =
(BT s e A~O U 15 32) e A I i 4
W 25 R T A

2.5 ZE%EK PCR &M LR EFRESH AT
T AEXF 12 552 iy il i 2= A S AR AR A AT IR TR
FERLIN T+ 1 569 il 463, Pk & B HBV DNA
FHAEREAS 3 43, X w ks BH A AR o — 254k o ki«
th HBV DNA FH#: 2 £y, AR A 0. 0226, 5 FH
RH0.01% . X320 P HBe PHPEREA LA T in
RAGE W RO FEARZ IR A . 14 1 HBYV DNA [
PE 3 Oy A R 7 ik K, K BH A 1 £ BHAE R

0,310, W3 3. 5 R WA I BH M AE A BEAT 2 R AT
R 5 UL hR W) SoE BRI 45 2R W3 4,

R 3 LHTYEHE PCR KNS
Table 3 Detection results of real-time PCR

PRAKL WIPAYE RAGIHTE PR R

Irik Y SR S U A R
TRFE(8X 45 HL) 12 552 3 2 0. 02 0. 01
B (720 ul) 320 3 1 0.31  RHE

T4 RN PO REAS 1 L 22 b5 ) BoE R TG
Table 4  Results of serological markers and quantitative

PCR in nucleic acid positive samples

Gt HBe 4 HBs HBeAg #i Hpe Tf HBV DNA

¥ (U/mL)
RFER 1+ + - - 31.31 76. 00
TREER 2+ - - - 32.52 45. 00
MR+ + - - 37.45 2.65
+ o BHE; - BAE
3 itig

A ML =Kl HBsAg FHPEAREHERR HBV
PO 2. FLAE 1978 ARl A RiE™ . HB-
sAg BATE BT HBe PRI I m] 5 2052 1 5 e g
HBV. il f#F 58 £ W15 HBsAg BIPE. 4t HBc
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PR filt e A BE” R 29 10% HBV DNA FH 1. $1
HBs 14t HBc FHE Y “fd B ATE" A 520 ~15%
HBV DNA 1%, Yotsuyanagli £ i85 , HBsAg
PR Bt HBc AP HBV DNA FHH 1ML 36 H » &6
HBV Dty 2 & Y8 XA 75 HBV DNA JKF ik
LSV I R Wk 52 10 F8 5 /K OF- BB BT HBe FHPE 1Y
“EERREER I O] BEAEAE HBV AR K Bk A7
™ T 0 i I A% 1 £ TR0 FE I I R A XU . AR
L MBS HBV DNA [ ¥ B AN 55 £ /0, |
AR T A A I 3 D T B e AT L]
HBV il )5 R Yy, 28 sc ik sc™ , 4 HBV
TR a1 1~ 10 AN EERIURL T LA R AR A
A= 38 HBV e il R R HAEFRE L Ry B 1k 1
WK 370 Z2 Rk I 53 3 2% » BT HBe A A 1 R 51 A
WRLHA I H . 3T AR IEE KB, HBsAg B
Pt HBc PH: A I ik 2 4% R F ) HBYV DNA BHH: 2
258 2.03% (0. 0% ~8.1%) , 21 0. 96 % (0. 0%~
2. 4703t HBs AHME: K2y 87% (6026 ~90%0) Y
HBsAg [ . $T HBe PHAE IR H 4T HBs S FHE:,
B EER ARG, HiL HBe BHM: 04 100 38 6 S2 A7 7
FHY K2 5 AL 4% HBV By XU . [ bR b A 2 [
F BT HBe 94 A L0 A3 19 48 br LA (& i I 22
2K,

ARSI X ELISA ¥4 i 25 45 48 lR 1 4 79 12 552
i bR A< E 47 HBV DNA £ I, 25 34t 2 1y
(0. 02%0) FHYEFRAS . #4241 HBe PHM:# s MR FEAS
T BF: B AR AR P Bl LA B 320 £3470 HBe PHAM: bR AR
VEAT 5 LA B FEAS KGN L 45 5L 4G H HBV DNA
FHEERRAS 143 €0, 31%0) . B AR EIITT ML 0 /Y
100 26 ToAZ Rk M0 PR UE T 45 /8 i M i, - 2006 48
E A R 0 2 Stk 3840 8 A A IRARAZ TR
DU DA — 25 4 o I8 0 o o 0 AR I AR P I 22 42, {HL
PRI AP TR ARSI 7 9 R3] 2 S0 1) Jm) PR L 75 AN g
SEA TR HBV 280 A5 1 AU . AR IR S 30 TR A
HIERFIN HBYV DNA BF 1 ) I 78 AR P45 B
ARSI 4G 1 48] FE 1 S B e o e R0 L 75
SrEATEAE R 2. 65 TU/mL(<10 TU/mL) , ik F%#
TR AFAZ TR o I 2R B8R 1 T B, s e s s
DARMERS H P 7R TR AEAZ FR A I 53 Bk ) i R Ak
JETT i — 2 P8 a1 75 I8 R B AR A2 1R A DU
HBV DNA,

MRTE A HEE BN E 24Pt HBc i, #8
B = M e APk . (B T 5T HBe 6055 S 1 458
25, BV AR AR IR A T Ml DX e 0L V8 A7 mT - 385 ik ot 5 454

R AR 3 0 A B R B A7 A i 103007 (g e
PR] I ) B A 2 b R R T HBe s 2 9 48 1o 1ML 9 42
G AR RS R [R) 8, Sl elcEdT HBe il )48
RAH: () R0, 7 3 F G ELISA K 2k v, A e 36 J5t
T A AR T A PR A~ D 2 I 4 o Ak B 0l 3
FRARN2 X T ), NAT $ R 68 B3 A
T A DNA, AT AR K48 50 5 B i 2 119, E
HBsAg BAYE Bt HBe FHM AR I3 9 75 & = 1R
R C—AE 100 $5 D1 /mL, 2 2 AL , XPAZ FR A %)
AR R B M PCR 43 AR A A I8 SR A fE T
JE VR O A AR o T LAY & 8 4T (i R U 3%
AL R R LA . BB $T HBe ARz 7E 2,78
JHFARAVIRA T 1] 52 04 00038 7 A v 5k 1 Y am 5% 0 2
CHRPFRAR AT H R GRATR<20M, B ¥4t
HBe 44 A ML A AR = A, BT HBe BHAE 9 i
WAREH T R . 1M H A 2 B i 47 B R
(PAT R <726, Ho i 0 0 4 2% FH Y 2 HBsAg. 4t
HBc F14t HBs (A Rl 8=, Ht HBe 55 BH M 8k
FAPE I REAS B 554 T NAT #:, i %3¢ HBc 38 FH
PEGHEFE=>107) BYFEAS, 1 75 K 4T HBs 5 B2, >
200 mIU/mL J7r o] fEi#E — 25 (1) NAT i, 75 W) 2%
F, HBsAg FAE T HBe BHE#K i 27 1 36 47 76
4% HBV B RS A 25 200, 36 [ a) 2% fe s % H
AGK — AR S, 72 I3 2% 5 2 R gt HBe it
HBs BCA A, P EFT NAT fifi 2 . BE AT 6 G0 ik i
DRI A AT KRR HBV 28 5 i A% 45 1)
JRURS .
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K AmpC fiff 3 K &2 242 2 0, K 2] 4 3 47
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PR I 0] FEOM 24 B AT . Sk 0 i 1 T 24 32 AR
15 A RE S R s AR i 25 2 A O, I e 3% R v
77 AmpC i B9 8URR S 100 %0, B R E P X 7
5 P T 25 0 J T TR A R AR 0 D o R O ST e B
AT AmpC i ARG 09T . &t T
JHe B AT 3P I R B LA R e M ST G
FFHS 5 E 4545 1 (PBPs) A BRI B/ I,
(] i ST e 355 o A g 0 A 41 7 1) L B 1 D2 I
AT 7R R K BB PR . R, 72 BRYA A AT I
H B AN AmpC i X Bl 1E ™ AmpC B )12

e A S im R S B RAERE L.

(& % x #t]

(1] ZEVFRE, R oR, 35, BT B 7 ) 1% BP9 It A
AmpC BRI K 0 25 4 23 B [T 0. o AR IR B i e 22 0 6
2007,17(12) : 1586 — 1589.

[2] Bush K, Jacoby G A, Mederiros A A. A functional classifica-
tion for B-lactamases and its correlation with molecular struc-
ture[J] . Antimicrob Agents Chemother, 1995,39(6) ;1211 —
1214.

(3] HEeme, FUE R, USR5 KM IRA BRI 4 5o T {1 B BoRE
BB AR LT ] R ERAER IR AR, 2001,16(1):10 -
12.

[4] Coudron P E, Moland E S, Thomson K S. Occurrence and de-
tection of AmpC Beta-lactamases among Escherichia coli,
Klebsiella pneumoniae, and Proteus mirabilis isolates at a vet-
erans medical center[J]. J Clin Microbiol, 2000,38(5) ;1791
= 179¢6.

[5] PerezPerez F J, Hanson N D. Detection of plasmid-mediated
AmpC B-lactamases genes in clinical isolates by using mutiplex
PCR[J].J Clin Microbiol» 2002, 40(6):2053 - 2162.

(6] JH5s, BSETE, K 30, 55, 147 BRI IAFT I AmpC i 2 ESBLs
IRIIMELT . )7 AR BESE 2007, 28(9) ;1444 — 1446,

(7] JBAREE L SRAS AT b 55, Z2 24 BIVA A AT T AL A T 19 20 B i
LI AR L], AR R Bl e 2 2, 2004, 12.(14) 1 1321 —
1324.

(8] XUZEW]. B . A . 2. 7 AmpC [ S B 1) 1 B- P
TR 990 o T A 0 B S 28 PR L) ). v [ AR IR 2 2
:,2008,18(21) : 3096 — 3099.

(9] B A7 BEALKR. 55, BV W FF B8 - A T A 1y 65 R A )
(], ARegEBEZ . 2005, 7(5): 324 - 326,

(L35 244 70

[7] Weber B. Recent developments in the diagnosis and monitoring
of HBV infection and role of the genetic variability of the S
genel ] J. Expert Rev Mol diagn,2005,5(1):75 - 91.

(8] wBEhk. i W%, Z BRI 5 B 0L IR A% PR 05 5 ik e [0 . o [l
L2475, 2007,20(6) : 537 — 540.

[9] Nantachit N, Thaikruea L., Thongsawat S,et al. Evaluation
of a multiplex human immunodeficiency virus-1, hepatitis C vi-
rus, and hepatitis B virus nucleic acid testing assay to detect
viremic blood donors in northern Thailand[]J]. Transfusion,
2007,47(10); 1803 — 1808.

[10] Roth W K, Mari jke M, Detlev P. NAT for HBV and anti-HBc

testing increase blood safty [J]. Transfusion,2002,42(7) :869
- 872.

[11] Comanor L, Holland P. Hepatitis B virus blood screening: un-
finished agendas[J]. Vox Sanguinis,2006,91(1):1— 12,

[12] Weare J A, Robertson E F, Madsen G et al. Improvement in
the specificity of assays for detection of antibody to hepatitis B
core antigen[ ] . J Clin Microbiol,1991,29(3) ;600 — 604.

[13] Cheng Y, Dubovoy N, Hayes-Rogers M E, et al. Detection of
IgM to hepatitis B core antigen in a reductant containing,
chemiluminescence assay[ ] ]. J Immunol Methods, 1999, 230(1
—2):29 - 35,



