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FHHHAR(TMA A R 69 NAT £ 55 M ak fe F AR A, R R A E 2 R A B4 58 (PCR)# 4 HBV DNA & J 400 , 5F it 47 AT
AFAM, 54 HBV etk A, &R 225 4% TMA NAT £ R B HAFA T, H 78 4 (34. 67%) TMA NAT % 5| # 2l f= /K,
PCR ## HBV DNA faBARA . L P 76 T # € HBV B RS .2HBEREREHE., 76 HAFA T .63 5 (82.89%0) AKE
M HBV & % (OBD .13 #(17.11%) %4 HBV £ %5 v 3 & & (pWP), 63 4 OBl A& A& .49 #(77. 78 %) 4% & HBV DNA K /s
F 20 IU/mL, 13 % pWP A=A P .4 4 (30. 77%) 4% & HBV DNA & F s F 20 1U/mL, 225 4 4% A 44 NAT #% a4 S/CO
1~<6%1.6~<C10 41.,10~17 40, HBV DNA #ikFa bt % 45 5] 4 13.11%.13. 64%.47.18%,S/CO 10~17 A & & F S/CO
1~<6%8f2 6~<C10 22 (P<C0.05), OBl 42 A # . NAT # @44 S/CO 1~<6,6~<C10,10~17 #94F A 5 % & 12. 70% (8/63) .
4.7696(3/63).82.54%(52/63), 13 4y pWP 42 A& NAT &M 44 S/CO 4 10~17, it 3k 4% NAT £ 5 5K K I12ék % 4 HBV
B g & ,OBI ir & sl iz K F pWP & % %, B HBV DNA 3k E K -FHBAK, A £ Z 4 4545 HBV 69l e, Bk NAT 285 4 sk
Ao 3 F R 24 AE 4% HBY A4 €2 & L,
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Detection of occult HBV infection and probably window period infection among single NAT reactive blood donors
YAO Fenglan \WANG Deha ,ZHA Yi, WANG Rui ,GE Hongwei*
(Beijing Red Cross Blood Center,Beijing 100088, China)

Abstract : Objective  To analyze hepatitis B virus(HBV) infection stage in single nucleic acid test(NAT)reactive blood donors.
Methods Blood donor samples were screened routinely for HBV DNA by using transcription-mediated amplification(TMA) NAT
and quantitative polymerase chain reaction(PCR). Then serum markers of HBV were also detected. The HBV infection stage was
analyzed. Results Among the 225 single NAT reactive samples,78(34. 67 %) were identified to be reactive for HBV DNA by TMA
NAT discrimination test and/or PCR test,of which 63(82. 89%) were occult HBV infection(OBI),13(17. 11%) were probably
window period infection (pWP), and 2 cases could not be classified for infection stage. Among the OBI samples, 49 samples
(77.78%) were with HBV DNA concentration less than 20 IU/mL, whereas, there were only 4 samples(30. 77%) in pWP sam-
ples. The 225 samples were classified into three groups according to the S/CO of NAT, including 1 —<C6 group,6— <10 group
and 10— 17 group, the confirmed HBV DNA positive rates of which were 13.11%,13.64% and 47. 18% ,and the positive rate of
10— 17 group was higher than 1 —<(6 group and 6 —<C10 group(P<C0. 05). In all 63 OBI samples, there were 8(12. 70%),3
(4.76%) and 52(82.54%) samples were classified into S/CO 1—<(6,6—<C10 and 10— 17, respectively. All of the 13 pWP sam-
ples were with NAT S/CO of 10 —17. Conclusion Part of single NAT reactive blood donors could be with HBV infection, of
which OBI might be popular than pWP, with very low concentration of HBV DNA. Deferral of single NAT reactive blood donors
could reduce transfusion-transmitted HBV infection.

Key words: voluntary blood donation; nucleic acid test; HBV;  occult HBV infection; probably window period infection

B NAT BB WHE , 55230 5 8 R O T R I 45 TMA NAT PR A 225
A fiFe 152 5 R 00 ) 5 S R R NI I, 4 R A SR A T 1.2 AUas SR B TR A1 Bk E A Yl HLR 2 R R I
PRIFE AR CTMA) K H 9 NAT B R PE bR AR o 28 % 5K I A 7] 35 W B 25 CELISA) 2 Y i 48 22 T 0 Jit (HBs Ag) K5 277 45
B S 0 M sl SN RS B R 28 NAT g4 s i v dbET 0 & A )L 38 [ 38 2k 28 5] EILISA 3§17 B I & 9% #
FRA Ok 2 BURT 98 76 B (CHBV) [0 P 25 5%, 42 R I 38 bR A 77 (HCV) Bk (R Fr 5t HCV) Kl 0] & . Jb 5t 07 28 A /L5 H
# HBV 5 i, AT R ARS8 T TMA AR BIR A R ELISA 3E B0 A 2 B [ 5 851 CHIV-1) &2 Tl
NAT S R PELE R 5ok % HBV R YORES M. B &, PUBESF Grifols 24 ] ProcleixUltrio Assay NAT Tt ki
BT TMA NAT B2 1 5% 5 ik i 35 X6 351 7 i 1 AH 2 gk 35 . ProcleixUltrio Discriminatory Assay NAT % 5| &l i

EEX. o BB A RS — R RSO0 E &R A TR RN
1 BRE5HE COBAS AmpliPrep/COBAS Tagman HBV HCV HIV il iz

1.1 — R ARSI 147 412 3k i & br A Ho K 1 #) 8, A M Cobas e601 43 M A F it 2 2 1T L3 [ 2 00 i 46 5 1
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PR (HBsAg) T & B 4 R i ik (anti-HBs)  Z BUF 4 e
Pi ) (HBeAg) Bt £ BT 48 e i {4 (anti-HBe) . 51 & AL 4 %
D HUA Canti-HBe) 18 137

1.3 5k AR E A TRES 2 Xi#4T ELISA &
HBsAg.#it HCV. #t HIV ¥l #1 HBV., HCV., HIV TMA
NAT B A6 0, NAT 46 5 I P bf A F 24 85 o /7 HBV
DNA,HCV RNA HIV-1 RNA NAT % 54 0 , [7 B 317 2, iF
TFLIR A 56 % 8 PCR &l , HBV DNA 8 3A B PE 0 & 5 1 -
TMA NAT BeAe 5k, TMA NAT % 54600 A1/ 58586 & 7
PCR K &2 o7 1. BalE 4 HBV &Y (COBD H) % #7  : HBsAg
144 , HBV DNA P, anti-HBs FA % F1/5% anti-HBc FA4ED
HBV B¢ % 1 B Ye (pWP) 3 & 47 4 : HBV DNA fHE . 2 i
I R R R R SER . JITAT R  4 AE A% S BRACEE ROR R
UL,

1.4 Ziit2ab3 R H Microsoft Excel 2010 % {4 3 47 5 4
Wb FRRNGE 244307 . VHECRORE LI EOR H 4 % R L 4lIA] R
SRR RIS SRR IE R O KB . P<<0. 05 A R 2 A St
2 & ES

2.1 TMA NAT fa il B 5z g #4528 5 HBV @LRE 225
By NAT 55 0 M 45 Rk i b A4S v, 48 NAT %8 50 4600 fn /s
€ i PCR U AfIA HBV DNA FHM: 44 78 {7, HIV RNA [H

PEFRAS 5 7, HBV DNA/HIV RNA/HCV RNA [ 474 142
iy K kB HCV RNA FAMERRA, W3 1, BRSNS i HIV RNA
FRPEARAS , DL R R AT CBF AR I 2 7y HBV DNA B P %
AF 3y HBV DNA/HIV RNA/HCV RNA [ 474,215 ff
NAT B bR A 2 F O0AG 0 25 52 WL %6 2, 215 {fp NAT
BN P bR A, Ky anti-HBe BHOPE AR A 144 7 (5
66.98%),H 1 57 f 3 HBV DNA #fj A B ¥4 47 4% (5 HBV
DNA #iiABH AR A B 75. 00%6) .87 3 A NAT % 5] 46 ) A ¢
e 1 PCR A DA B M A A (o NAT 4 50 46 0 A 2% %
it PCR A I A A B AR A1 62, 5900) . NAT 45 51l & Il Fn 52
JtE it PCR #8945 A< 5 HBV DNA 8 1A fH 7L AR A
anti-HBe [HME R LB 22 R RS T2 & L (P>0.05), 76
HBV DNA %A FH ¥ 45 A 7. 63 £y (82. 89%) Jy OBIL. 13 {5}
(17.11%)pWP, L3 3,
F1 NAT 8 g B R AT INGE R (n,n=225)

bRAR 5 26

TMA NAT % 50 &z 31 BH
B/ FsE 5 PCR A& BH

HBV DNA HCV RNA  HIV RNA

TMA NAT % 5] & I B %
H.5E 5t PCR A& I B o4

147 225 220

®2 NAT 8 R ERAZHFRERE RS (n,n=215)

T LA ) 25 HBV DNA/HIV
HBV DNA FH %
HBsAg anti-HBs HBeAg anti-HBe anti-HBc RNA/HCV RNA [H
+ - - - + 0 1
_ + — + + 3 20
— — — + + 25 12
_ + — — + 9 37
— - — - + 18 17
- + + - + 2 0
_ + — — — 6 27
- — — - — 13 25
At 76 139

*®3 OBI § pWP #& i 45 R &t it (n,n=76)

anti-HBs K ] 44 5

anti-HBC #5145 5%

[iERies [H 1
FH P 14(OBD 43(OBD
[H 6(OBD 13(PWP)

2.2 HBV DNA #ik P FrA HBV DNA E &84 5 63
#y OBI A5 A<, HBV DNA ¥ £ i [ <12 ~ 382 TU/mL, # fi;
$r<<20 TU/mlL, Hh 49 £ (77. 78 %) ki 4~ HBV DNA ¥ /)
F 20 TU/mL, 61 4 (96. 83%) #r4x HBV DNA ¥ Ji£ /N F 100
1U/mL,2 #3(3.17%) ¥r 4~ HBV DNA ¥ J&F K F 100 1U/mlL,
43924 140,382 TU/mL. 13 ffy pWP #54< HBV DNA ¥ £ i
[l <<12~729 TU/mL, Hrfii %L 46. 1 1U/mL, HBV DNA ¥ £ /)N
F 20 1U/mL .20~ <100 1U/mL,100~800 1U/mL {45 4 43

B 30,76 % (4/13),30. 77% (4/13)F1 38. 46 % (5/13), A [H]
HBV L 2 RUER il % #7548 HBV DNA & & K 0 25 5 43 77 0L
%4,
Fx4  AE HBV B A g &4 HBV DNA
EERMERSHIA(2%)]

HEV HBV DNA(IU/mL) N
R <128 12~<204 20~<<100 100~800 it
OB 26 (4120 23(36.52) 12(19.08)  2(3.17)  63(100.00)
pWP 24(15.38)  2(15.38)  4(30.77)  5(38.46)  13(100.00)

" & HBV DNA BIPEAR A 13 £ 5 7 437 HBV DNA [ P47
A1 fy.2 F R A BIE F COBAS AmpliPrep/COBAS Tagman HBV
1. OFN 2. 0 370 & A

2.3 NAT Kl 5 f N AR A Kz 0 H 5 HBV L 56 &R
4 TMA NAT #3455 (2L S/CO F7) . 00 ¥ 225 4 NAT
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R REPERRAS 4 g S/CO 1~<C6 (61 f3. 5 27.11%).S/CO
6~<C10 £H (22 iy, o5 9. 78%) 1 S/CO 10~17 £H (142 3. o5
63. 11%) , % 40 bi A< HBV DNA oA FH 2% 43 31k 13, 11% .
13.64%.47.18%,S/CO 10~17 ZHMAMEHEE T S/CO 1~<6
ZHFN S/CO 6~<C10 2H (P<C0.05), L3 5, 78 fff HBV DNA
BN B R A H . S/CO N 1~<6.6~<C10,10~17 AR A%
A HI18 8 443 (10. 26 %) .3 43 (3. 85 %) H1 67 45 (85.90%), %
St PCR G 25 SR A 2 JF 00K I 25 5 7R, 11 £ S/CO
1~<<10f k7 /< HBV DNA ¥ ¥ /N F 20 1U/mL. H K
OBI;65 iy S/CO 10~17 Wy kr4 it 47 HBV DNA 2 & & , 1
W42 73 (64. 62% )R A HBV DNA V& & /N F 20 TU/mL,52
(80.00% ) OBI, 13 143(20.00%) K pWP, I, 36.7,
%5 TMA NAT # {55 HBV DNA BiE &R MX R

[n(2%0)8 % (n/n)]
TMA NAT TMA NAT HBV DNA HBV DNA
REAE (S/COY Al 5 2 o LN {ERi [N ERE
1~<6 61(27.1D) 8(10. 26) 13.11(8/61)
6~<C10 22(9.78) 3(3. 85) 13.64(3/22)
10~17 142(63.11) 67(85.90) 47.18(67/142)
Gt 225(100. 00) 78(100. 00) 34.67(78/225)

5 TMA NAT &5 S/CO 10~17 41 HBV DNA #fj A fH ¥ %
H#, * P<<0. 05,

*6 AE TMA NAT #{& HBV DNA #iA PR 4R 4
HBV DNA iRE 5 i (n)

HBV DNA(IU/mL)

TMA NAT
ez (S/CO)Y <12

=
12~<C20 20~<C100 100~<Z800

1~<6 3 5 0 0 8
6~<10 2 1 0 0 3
10~17 23 19 16 7 65
ait 28 25 16 7 76

i : HBV DNA Ik FHEAR A L 31 78 43,2 iy TMA NAT #:90 {4
S/CO 10~ 17 My br AR & 44 & Bt PCR R 45 01, ik % R b A S0 & 31
76 iy,

%7 AR TMA NAT # {8 HBV DNA #IAFE %
tRA HBV B KA 516 (1)

TMA NAT # i {f (S/CO) OBI HBV &t pWP 4t
1~<6 8 0 8
6~<10 3 0 3
10~17 52 13 65
it 63 13 76

T : HBV DNA Bk AR A L3 78 3.2 3 TMA NAT Kzl {E
S/CO 10~ 17 Wy bR A A E it PCR G I 45 5 » 50 3 v b A it & 3
76 fi .

3 9t e

HIV.HCV ., HBV J& #i il # 0¢ 1% Je s 9 EZ o/ ik, A
NAT B Tk 100 95 A J5 8 i i NAT 2 v
brAs, Horf HBV DNA BEVEAR A BF 5 BBl et . A BF gt 2k
B, o @ A B HBsAg. Hi HCV. $it HIV FA o4 % 4 31 K

7.18%17 0. 43% M 0. 058 %1 HBV IR R it 5 F HCV
NOHIV YL, i gk A KU BF 55 45 Rt % 91, | ) HBV
SR R R AR KB A 12 1 500~1 : 1 200, % % &
HCV (1 : 63 000)F HIV(1 = 185 0000, ZAFF55 1,147 412
A3 Wk I AR AR Ky HBYV DNA B 78 £y AUk i 5 {3 HIV
RNA BHPEARA KA HCV RNA PR A L8] NAT g
NEARA Y HBV BY A —E MR R AR TS50 T
NAT W PEFR A ) HBV B YORES .

NAT $ A S FH T 1 A8 56 8538k K R B AR T 28 4 1l A% % 1%
e A KRS, EL 4 77 16 2 B i £ 3% HBV A9 KUEETS
HBV REf# 2 i %55 i R 2B W F . (D B4 HBV DNA
A I 50 B 2 A R U B A E 3. 7 TU/mL L fE R RE AR 25 5 IR
AR R BRA 1 HBV DNA 3k FE AR T2 50 20 A R U,
A UL TC LK T A 1) HBV ek il 3 . (2) 78 HBV &% 1fi
AL TR B O, LUK HBY & MR K B S 1 A
HBV BB B HBYV SR K P & iR A e 5 A0 1 v i
993 7 At ARG, Fo b OB 41 ] 1l HBV DNA YR 5~
10 1U/mL, £ K FAR M 0 R, 5 S 5w . (3
HBV JEFE A8 5, S K ik iR J& Y, 28040 A i HBsAg 7K - 4% A%
SR ZE SR S EOR UG IR R SR . SR R L g
51 HBV RKF & #il i OBL AR 258 #5

WM T B BFF 52 15 23 CEASL) T 2008 4F 4 19 OBI [ Br
Wt OBLE oy : LA F AR K U 5 HBsAg B 1 . {H 76 JiF
2 ZUH/ S R R 1 HBV DNA [ HBV &y | 78 i
AH U K 1 % HBV DNA S % » anti-HBe BH 44 F1 /88
anti-HBs JAYE, 5 X OBIT#%50 0 A 55 DL gk 7 2 OBI H|
AEBRE XS HBV DNA 2 B AR A # AT 02K Gt X Rl g 28
5k Al BE2 45 3 HBV DNA FHPE | 2 20 300 4G I 45 5 1
B 9 OBI AR A 15 4326 ) HBV gt pWP, HIEABF 5
OBl 5 pWP ArA$ it E il 29 8 4. 84 + 1(63 = 13), 5 3CHik it
M4 1R

ABEGE MR A i X TG B% R & AR A8 HBV NAT fi i 3
K 0.05% (78/147 412) , 5 H bty X #2381/ HBV NAT #;
K 0.02% ~0. 08% I  NAT B J i M A5 A< anti-HBc
BRPEZE N 66, 98%0, 42 3T 75 15 M K HR 3 1 67. 8%, Ik 4h,
HBV DNA/HIV RNA/HCV RNA #f ik B 4% 4 anti-HBc [
%K 62.59% .5 HBV DNA i ik fH % FR A% anti-HBe BH 3R
(75.00%0) LR £ R LG £ L (P>0. 05), H.# &+ %58
ANBE(20~59 2 )anti-HBe BHM: 2 (43, 95 %)), 136 B B AR 4
NAT B S i PEFR A NAT S 55046 0 Al E & PCR AT I A BE A A
Ho B & 4 HBV DNA,HIV RNA fl HCV RNA, {H #§ 52 47
TE— & LBl HBV @Y KUK, o] §: 30 HBV S 1 1% 7% .

ARG R BN £ HBY DNA A BP9 NAT 55 i
PEFR A #, OBL F1 pWP A3 A% BT 5 b ) 4 31 S 82. 89% A
17.11% ., 5 pWP f54 o HBV DNA ¥ B 43 4 0 [ )~ 4 fi
FCE AT B2, OBI f5 A& HBV DNA i B 43 7 2 A7 R 4 4k
77.78% 1% OBI k4 HBV DNA ¥ & /N F 20 TU/mL, 96. 83%
% OBI f5 /& HBV DNA ¥ B /N F 100 1U/mL, Hollinger
20190 g BF5E 35 4, OBI #4&8 HBV DNA /Ky 32~62 cop-
y/mL 8,5~10 TU/mL,95% f OBI f#54 HBV DNA ¥ & /N T
200 copy/mL. Ye ™ By AF 78 45 S &R, 42. 9% B OBI 5 A
HBV DNA ¥ J# /N T 5 1U/mL,50. 0% g OBI ¥5 4 JC ik & &
HBV DNA, Y 7. 1% iy OBI #5 4 HBV DNA ¥ &} 10~15
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IU/mL, F 7% hiFs2,82. 6% 19 OBI 14 HBV DNA %
B AR L B /N F 20 TU/mL, HGAT L, %5 HBV 2
XK & R S, OBI 41 4< HBV DNA 7K M2 A% » 25 7 4 K6 )
ok — 52 M MEE .

AT G NAT K& W AH 17 7 40 B gt it L4 4 AN [
NAT #{E 5 HBV EY kR, REM¥EREEMEZRY
R AR MR 9 7 1 S AR PR NAT Bl 5 HBV DNA
I BEA AR B & L B 2R Al ProcleixUltrio 43 M1 & 45 4 9% 7
4| K F 150 copy/mL. 150 copy/mL. 50 IU/mL f#§ HIV
RNA . HCV RNA.HBV DNA BH ¥ b5 A< i 47 NAT B i, 3
KE S/CO SR T 12~14,7~9,12~17, 2 B4
54 & B HIV RNA Kk BF (9. 3 TU/mL) 4 48 NAT £ Il {&
S/CO H3.87~13.355, [ gt A= F 55 ¥ b A% 43 S NAT
M S/CO 1~<T64 .6~<C10 4H.10~17 HIEAT G H /0 #r . &5
RER.NAT #IME S/CO 10~17 4 HBV DNA #i3A FH 7k %
U47.18%)EF S/CO 1~<C6 41 (13. 11%) F1 S/CO 6~ <10
2H (13. 64 %) , 7 H. 64. 62 % i NAT #& I {H S/CO 10~17 7w
X HBV DNA % Ef /T 20 1U/mL, H. 80. 00% 4 OBI #5 4%,
T OBI Ak HBV DNA -2k -5 5~10 TU/mL, fdy it
A HEWT NAT & S/CO 10~17 kR4S K & fe NAT fAc,
FEHEATHR AL A B, 7T LSS PR i 28 R Il A . (R T
B MR BRNG O0 - B NAT A5 043 P4 35 15 Y 3 1 1L BR 1 A A
XTI E - NAT B ME S/CO 1~<T10f) NAT BT R M 5 4
SRS HE AT A S FE 3G 0 anti- HBe A W0 F0 8K 1 2 Bl 7 5k iy b, /]
DLFF AR OGTR i & A BA TAF . 1 F NAT Rl fE S/CO 1~<C
10 {54« HBV DNA ¥ fiF # /8 F 20 TU/mL. H ¥ % OBI 45
A%, PR, T80T M 2SR o P B L AR R F B HBY ik 46
TAE kR PR 3Rk & 4 iV i HBV DNA, DLt — 25 2 5
Xt HBV DNA I B A5 A (4 46 1 2R, B 1 78 #R 1M 3 051 BA 3
KA T R SR A AN BT T B

o5 LTk . B 2 L HBV DNA [, NAT #
N PEAR A H 5 HBV e B %5 @ 19 AH 26 o4 s HBV DNA #f A
FHME#R AR P OBL bR A J £, H OBL #5348 HBV DNA i 3 # A%
W 5 3 BUR K. TR I VO A 95 3 W T 4 B R Y M Y
HBV S AT 5 AR 158 45 PR 36 il & 3 09 Il Y0 A o
W o 85 43 AT R R R RS T ) L T B R HBY R e R A
for 2R BEAIG HBY 28 iy il A% 35 09 KBS . B X NAT Bz b
FRAS, ATIE 390 NAT K 8, 225 NAT K {8, iR
U 5 T B R ER B AR AR 1 HBV DNA, LU S ds A i
HBV DNA ¢ B /K S, )it o4 5 540 U w85 XU 6 K i, & /9 HBV K
JUIRZS . O NAT 5 fi Mk & 09 53 B it — 52 1 5 %
AT .

2% 30k
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BR 8 IL s LIA B ANAs Kl 25 A6 th 4% 816 9] (35. 1094)
B LE 85 B9 A BT SS-B LR B Ro-52 ST MHL SS-A 41
o ANA K B PE 26 55 SCHRS T R E AT H TR A
9 F 5 . 7T B 5 2 A AR AL [R) A5 06 oo A3 56 1 BF 5 %)
SRR AR 3 A A B+ B SRR 10 AS BT ST AT S X 42 1
MR L B HE . H 60 ¥ BEHE L. 5L 36,090, TIF ¥
R PR RO R T LIA 3k, ZF R A5 R — Bk % A
91. 666,137 BilbRA TIF i 4 W 25 S BH M T LIA 3 4 i 245 2R
FATE.S1 filbn A LIA A 0 &5 R A 0 TIF ok 46 0 45 2R B 4 .
ANA R4 50 B E T ANAs #6045 58 o8 B P, ol g &
T ANA ALY AID A K. B AF7E TV 2 1 PR O Cln i PR i
He AT REAL D FETE 43 feb o RT3 2 SR L AR 2 080D AR A A Il
L RS A ANA RIS RO B i ANAs i
25 5 0 PR T RE A ph AR A T U B B ANA ROE 4
AR XE LAAG Y L A7 AT RE 2 i AR BRGSO 1 2R . ANA
SRR A A E D R ANACA I 358 A Y
PUiRR TN TG, H ANA B 47 1eD.IgE, [ I A7 76 & B9 14 2%
R ORI A R 4 B R . — B ANA SO R ] Kk
N Z RIS S e ANAs B T — ik 57 05 ANAs 7] % 3L
—RBJLIE ANA SO, Horp BB AL 2 BT SS-B it
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