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[Abstract] Objective To understand the characteristics of indeterminate Western blot (WB) results of HIV
antibody and its relationship with the outcome of HIV infection. Methods The WB results that reported
indeterminate results of HIV antibody from the HIV confirmation laboratory in Guangzhou Eighth People’s Hospital
of Guangzhou Medical University during 2015-2019 were collected. The WB patterns were analyzed and the outcome
of HIV infection was tracked. Results A total of 3 365 samples were tested by WB, and 199 cases had
indeterminate results of HIV antibody including 185 cases with confirmed results. In the 185 confirmed cases, 166
had HIV infection (89.73%). There were 13 WB combination patterns, in which the most common one was p24+
gpl60, accounting for 32.66% , followed by gp120+gp160 and gp41+gp120+gp160, accounting for 16.58% and
16.08%, respectively. Among the cases with three common WB patterns above, except for 1 case of gp120 + gp160,
all the others were confirmed positive for HIV infection. The occurrence rates of gp160 and gp120 bands in patients
with positive conversion were significantly higher than those with negative conversion (x’=36.116 and 4.188, P both<
0.05). Conclusions In the cases with indeterminate WB results of HIV, most have HIV infection. The indeterminate
results of outer membrane protein bands indicate a higher chance of HIV infection.

[Key words] HIV; Western blot; Indeterminate result; Band pattern; Outcome

Fund program:National Science and Technology Major Project on Prevention and Control of Major Infectious
Diseases during the 13th Five-Year Plan Period (2018Z2X10715004)

DOI:10.3760/cma.j.cn331340-20200814-00248

- 90 .



. 100 - 6] B 8 17 95 22 1 e 2 A% A 2021 4F 4 H 45 48 4545 2 11 Tnter J Epidemiol Infect Dis, April 2021, Vol. 48,No.2

HER AN S B 12 W7 HITV 2 52 BP0 35 9R 97 AR
BEPE T B AR L E S H TR TG HIV STk
TEIR 50 7 02 2R B 50 (WB) , Hial g6 25 5 ]
FIh HIV U BEPE  BIPEFMASH & . HIV ST AR
SE G5 SRR AN 4 S 56 2 R I R IGG IR 12 W ok IR,
AT e R YT N1 DTN G101 I o e a0 e i
VIR N E 22, 25 b T HIV YL B 1130, K A5 1T g 4k
Bl Y 15 RPENE YK AWFFGE )M ERFR
o T\ S e 3E 365 B UE 9 55 % 2015—2019 4F
51 HIV BUARAH E 1) WB 25 317 5007, B 1
T HIV FU A0 22 25 F 0 AT 2 R AE \WB
RURRAE S 5 YR VA 10 56 R, M I IR 12 3R A1
Bl 42 e LA 4

XE57TE

— WX %

AR )N BE B R 2 B T\ BR e 30 R E
SIS R IO E B, 98 A 2015—2019 4 HEAT
HIV Hi b A 56 B %, 28 WB K58 ) 8 HIV Fi ik
N E B 3 199 ), BE B HL T D R AL
WIS AR AR S A T2 A L LI PR R R 51
WA A AR I HIV DU, & & 54 HIV B
N GE PPN

Y (21T R7S

HIV 40 1 i A 38 5 R F ELISA % A1 5 i
5 (RT), 43 2k A HIV $t s be a2 il ) & (b st
T3 25l JBe A BRZA w) ) T HIV e 4 8 0 3 741
R IR AR AR A RA ),

HIV 044 8 3 128 56 R F HIV-1+2 84 14 6o 53
WA & (WB,HIV BLOT2.2) GH i MP A= 4 5 24 V.
KINABRAT ), 14 AutoBlot System 20 #t
ESAY DA b3 B A AR 2 Bt 150 ] 5 R S 3
FhRMEERE IR A 0 8 T A RN P BT A
TR, HIV PUARHIE R 56 45 S AR P51 ) &

Ui P BEAT R E
= SR AR
2 WA (e [ SR R B AR HLIE ) (2015 4R BT

FEO WA 15 B 45 HIV P E 5 WB 45 2R )

Wi AR . (1) HIV BUMBHE . K00 2 % AF B 2R
I (env) ¥ ( gpl60/gpdl Fl gpl20) K 1 FA% .08
M (gag)5 ( pl7. p24 Fl p55) B Sz % 5 il 25 1 (pol)
W (p31. pS1 Al p66); (2)HIV FLiARBA M . J& HIVHT
PRS0 B 5 (3)HIV LR AR 52 B HIV i
AR S 2% HR & AR 2 B

M Geit2E o B

K HI SPSS 23.0 B #EAT G0 A . TR R
LB R F R 4Ll L BCR F 2 K . BT Gt
65 58 141 SR WU, P<0.05 267R 22 A3 Fi 278 X,

g R

— HIV HUARAN 8 A 034706 25 R AE

2015—2019 4447 3 365 (h FEA A T T WB
B UE L5, o HIV B0 R AS 8 2 #5199 ),
5.91%, 5 M RIARHE # K R 225 5T L (=
6.475,P>0.05) . WATHG 40 BT o S HIV SR A B
EH VLS50 B LN AR BN F, TR Y
WARLAVEGRE £, 3T 5 AE AT S ANBEAE 4R
Iy PR HSIRR D SRR BRI AR Y 22
BTGt 25 (P ¥1>0.05) .

= HIV BUEARH E B WB A B AE 555 1915 B

1. 21 A7 B 30 %

199 5 HIV AN 5 #5 19 WB 21 & B 2L 13
T, B A 22 (002 p244+gp160, i 32.66% (65 i) , H:
K2 gpl20+gp160 Fl gpdl+gpl20+gpl60, 43 51 (5
16.58% (33 14l ) Fl 16.08% (32 f4il ), HIV (l =4 £ %
GBI cenv R AW 11 AP, 1 86.93%;
gag R G AIA 2 B, 4 13.07%.

2. ANHff A 5 R 0 e A A

199 1] HIV Bt Ao 5 25 5 185 1l A1 )5 ¢
BEDT4E R, Je i 14 ), 185 BIRE 45 H b, 55034 B
PEI LR 89.73% (166 ) , 4 UH > B 1) L A3
10.27% (19 1), 7E ik &k Wik 3 Fhdl A Al
BT 1 B gp120+gp160 414 T & 4 i 7 VA S 1]
PE AR 5 g BHPE o SR, 23 G146 Bl p24
BRI R 10 1] (43.48% ) e IH R B . B
W1,



[& B AT 9 22 AL Y 27 24k 2021 4E 4 H 55 48 545 2 W Inter | Epidemiol Infect Dis, April 2021, Vol. 48,No.2 - 101 -

R HIV PO E 45 R 59 8 1S 10 5 23 A

5% VA1 B
. - HIV #9455
E R *ﬁﬁfﬁf B e o
) (%)) [ (%)]
SRR
gpl60 27(13.57) 24 19(79.17) 5(20.83)
apl120 3(1.51) 3 1(33.33) 2(66.67)
p2A+gp120 2(1.01) 2 2(100.00) 0(0)
p24+gpl60 65(32.66) 60  60(100.00) 0(0)
ep120+p160 33(1658) 31 30(96.77) 1(3.23)
apd1+gp160 3(1.51) 3 2(66.67) 1(33.33)
p17+p24+p160 5(2.51) 4 4(100.00) 0(0)
p24+gp41+gpl60 1(0.50) 1 1(100.00) 0(0)
p24+p66+gp160 1(0.50) 1 1(100.00) 0(0)
pS1+p66+2p160 1(0.50) 1 1(100.00) 0(0)
opdlegpl20+gpl60  32(16.08) 31  31(100.00) 0(0)
AN R
p24 25(12.56) 23 13(56.52) 10(43.48)
pl7+p24 1(0.50) 1 1(100.00) 0(0)
&t 199(100.00) 185  166(89.73) 19(10.27)

3. HLA A B A Bl S R A I E R

Xt 185 1 W % A B9 HIV PR AN B2 & 4 &
i B 2% B0 5 R S B HEAT A T, 45 Rl AL A e Y
FOFECN L 3 4%, DL 2 &l F(52.43%,97/185)
FH % 2 97.94% (95/97) 5 il B4 5 478 4 27.03%
(50/185) , PH#% % 66.00% (33/50) ;45 1 Ky 3 2577 5
20.54%(38/185) , BH#% % 100.00% (38/38) . bl % 7% v
O, B R R A R E R A SR
X (’=41.993,P<0.01) ,

= HIV FUERAH & 55500 B ) AR5 L

A3 185 BIRATG V6 HIV HOR AR 2 45 5
ZO R PR KB gpl160 . p24 il gp120 7 HY H
PR B, 050k 84.32% 49.73%F1 37.30%, 1t
AN, BHEEE gpl60 F gpl20 45 L H B R B 255 T 1A
¥ ((*=36.116 1 4.188,P<0.01 1<0.05) , i W52,

DU ELISA i3 S/CO {H 553 1% i

XF 185 il A B aff 5% V3 45 2R 19 28 £ 4T ELISA
i, 19 BIE IR B E A 15 BIREA T
ELISA i % S/CO fE <6, #itsrh S/ICO <64
(88 191 ) Fi>6 £H (97 i) , Herpr S/ICO fH <6 4119 BH
KN 82.95% (73/88),S/CO fH >6 £H 1y FH R Ky
95.88%(93/97) , 22 A i3 X (y*= 8.360,P<0.01)

R 2 HIV TR E 45 S 840 TG o0 A A7
[ BLATEL (%))

o HIV )9 45 3%
(n=166)  (n=19)
SR
epl60 15(84.32) 149(89.76) 7(36.84) 36.116 <0.01
gpl120 69(37.30) 66(39.76) 3(15.79) 4.188 <0.05
epdl 34(18.38) 33(19.88) 1(5.26) 2.429 >0.05
VY SELi
pl7 5(270)  5(3.01) 0(0) 0.588 >0.05
p24 92(49.73) 82(49.40) 10(52.63)  0.071 >0.05
U SR 2 1
psl 1(0.54)  1(0.60) 0 (0)  0.115 >0.05
p66 2(1.08)  2(1.20) 0(0) 0231 >0.05
W it

] S A T B IR 2017 AR R
[ 417 45 A9 BEA7 1 HIV/AIDS 3% 758 610 f], 44E
fEFET 30 718 ¥, X F HIV S A2 &, %
T AT A S 7 RS A 4 SR
SE R B 2 W S BRI T e/ S 9 AL
FERS ) B n] R R BR AR HIV R 0 3
K.

BOE A 5% 45 SR B, WB 1 56 485 2R O S i 5 FY
Lk 3.45%~14.5%5, AW 58 & 3 HIV PR AT
TE W LB 5.9% , 5 SCHRGE BE A — 3, HIV Bifk
AN 0 T DR o R S8 A AR BEAE AR SR A
WB a5 A B 2 25 SR 04 7] e it AL 4% HIV i H 5k
Yo SR LA AR R S M RN, N AR DR
HIV 2R8I 2 HIV SLOR & 0829k 2 6, 7
HRR Y R A e 0 D A T A T R AT, 5 B R 1 2R
I, 525 5 S0P B AS B 0 45 S a4
PG IS, SR A SRR e ALK B A T
AE 32 451 LA B 1l Hh oK i B A2 1 OF HL S5 Pk e R
PURHURE G, bUikm < PR, W SECHIV
PO A 72 25 5L . N T HIV BRI 2 1Y
38— BN A LR RR S v Sk O R T, B AL
SEPHRAE 90.0% LA b B 2 45 R A L RE AR R
SF 5 AU TE bR AR R S M RN BT SR Y HIV HL ik
AN 25 R FL B 50 R 52.4% , ASBIESE 199 5] WB
WG A E g b, A 185 Bl H I, Hb



. 102 - 6] B 8 17 95 22 1 e 2 A% A 2021 4F 4 H 45 48 4545 2 11 Tnter J Epidemiol Infect Dis, April 2021, Vol. 48,No.2

89.73% % A Ay FAE: | AT I R 22 B0 AN 7 245 R 02
HIV Y5, AFFREE RS LR A —80 £
B2 A AT R AT X AN ) s A K A B T
JNBE RS2 T N T SEE I 6 7 2 A S B, 64T I TR,
) 1 8 3 22 R AE AP Bt e AT 0 A i 0 Dy R 1 1
5 uCA WA FEAT O R Sl A R IR R DL B B
SV AR OCHE R (1 e R 3, BRI, ASBE Y HIV
PO A 7 BE P R A v, 5 0 S g A 1 AR
—3,

Schiipbach S IF1 F 4k 5 SFME A 58 R |, A [
WB 7 BN B 5 45 5 iR HIV B B 2 U]
gpl60 Fl p24 J& HIV gL 5 i B h B A AL, & R
WU B2 B, AR A R R A L
env KR, B WA AR p24+ gpl60 Rl T
B A Y A B 3R env 417 (gp160/gp120/gp41)
1 p24 [l H B0 AT BB A B A A R e KUK | T FLiZ A
FEAR T REE AR 2 . AR, 2k HIV
L& HE 1 2 HABRY BE i) 26 £519 ) PR e A 30) vERG  nT
SEMIZWOC A L R IE HIV ]2 A 37 0 G

T SRU I 187 MIAS s 45 Rk, B A
i 114 11 (60.96% ) , I\ b AN B i 45 S 5 R i 3
Ak, AR — I 2 R Bk AR SO I A
MBI 2 25 0 WB i BT R B A Al T DL 2 4%
A T G B 3 4% 1 BH A% % 100.00% , B
HAROEEIGM, PR ER S, RUIL B3
MU 1 St T AR T DUHE IR A R v R R
WEER HIV B T 2B YIREYT . A B £
Ry B U, 19 I3 5% 35 T oA 17 A O B gk
i, Ho p24 B AL 10 B, p24 1E SRR 1 K
I o A o S B[ B A R AR S R R A
HRIE p24 A BB 17 7 0T 1 0 B R T A A 5 2
RN, B 5k p24 A AUE R — 2 ] (56.52% ) I i
B IR R BHME BB AN, BB 5% ep160 A B HIV $iT
RSB 5 5 09 0 PR 0 L BB A v (79.17%) . A
Ub, 76 7 5 BRI HLAE T HIV & = i AR, 78
PSS gp160 F1 p24 BT 45 S mp, s
W, TF B R B G G A S D) T 32k 2 7 A A
FHEATIZWT

AHFIE B, ELISA 055 1) S/CO {55 fe & 4% 14
% UIAH G 19 9 %8 03 O B M 1 B8 15 1] S/CO
H <6,S/CO {H>6 WA & 35 % P 1 & T <6
H 5 HE MG S R — 5, ELISA {51 S/CO
(B0 R /NS REAS o & HIV PR b (1 2 /0 F ik i
FHOG,SICO fEE 5 , PP ARE 30 B RS $i 7R X S/CO
{E>6 19 HIV HUIRASH & FEAS | I PR W] AR 48 5 12 &
& A AT O A AT G A S I R AR K e
(TE-Riol

WB R 55 2 H B A R R A A, e
HIV HUARBHIER . X T HIV PUARA 25 58 i1
P& WB 7 BUARAE FI ELISA 4519 S/CO {HE Bl , nf
LI AN 52 245 SR 10 B e IKUBS: HE AT 00 25 1P A . env 28
AN 25 R UL S ELISA 5% S/CO {H>6 fii/x HIV
ST B SCHLEER , p24+ gpl60 4445 L I A1 2
45 JAR FTRE b TR gL B N 4 B A R B TRD A
TRAT I 2 A A 45 5 (CD 41 i BRI 8 2 A
FRUS RS R BIRIT BRI R R AL By
1k HIV gE— 2B 978,
R A 4 7 R A2 25 h

& % X #

(L] o F g 00 42 ) vl A 3038 g A B R B YE (2015 4R 8
RO EDR S 2435, 2016,6(6) :401-427.
Chinese Center for Disease Control and Prevention. National
guideline for detection of HIV/AIDS [J]. Chin J Viral Dis, 2016,6
(6):401-427.

[2] A Fh T S s 28 T A% BB BT R AE 5 B VR AT IR r Pk A ()]

AT 4454, 2018,39 (6):707-709. DOI:10.3760/cma.j.
issn.0254-6450.2018.06.002.
Wu ZY. Characteristics of HIV sexually transmission and
challenges for controlling the epidemic in China[J].Chin J Epidemiol
2018,39(6):707-709. DOI:10.3760/cma.j.issn.0254-6450.2018.
06.002.

[3] ZERE, BN, XI5535. HIV FUUE A E AR 158 1] (1 25 7
R BEVIH ML [J]. KB E2E SRR, 2013,10 (6):659-662.
DOI:10.3969/j.issn.1672-9455.2013.06.009.

Cheng CX,Zhao PS,Liu FF. Analysis on follow —up outcome of
158 samples of indeterminate HIV antibody[J].Lab Med Clin,2013,
10(6) :659-662.DOI: 10.3969/].issn. 1672-9455.2013.06.009.

[4] wf, SRSFEE, BUREE, A EE HIV SO E A RERAT
I = A A N BEVTRIT L[] Hh AR Bl A o M S g v 2k, 2016,36
(9):705-709. DOI:10.3760/cma.j.issn.0254-5101.2016.09.012.



] o 3 47 9 25 A e i 25

4k 2021 4 4 155 48 555 2 1 Inter ] Epidemiol Infect Dis, April 2021, Vol. 48,No.2

- 103 -

(5]

[6]

(7]

(8]

(9]

[10]

[11]

Gao M,Wu SL,Yan PP, et al. Epidemiological investigation and
follow—up study of different populations with indeterminate results
of HIV antibody test in Fujian[J]. Chin J Microbiol Immunol,2016,
36(9):705-709.DOI: 10.3760/cma.].issn.0254-5101.2016.09.012.
WEEHD, B, VL, AF. WITEE 2008-2012 4F HIV HLik A
72 25 553 T[]0 B S %, 2014,20(4) :240-243. DOI:
10.13419/j.cnki.aids.2014.04.010.

Peng JY,He JM,Jiang Y, et al. The analysis on indeterminate
results of HIV antibodies from 2008 to 2012 in Hunan provincelJ].
Chinese Journal of AIDS & STD,2014,20 (4):240-243. DOI:
10.13419/j.cnki.aids.2014.04.010.

B, RS, AE A HIV GRS A E 15 R R R RS
Tk [J]. RSSO R, 2016,22 (4):308-311.
DOI:10.13419/j.cnki.aids.2016.04.28.

Gao M,Wu SL,Yan YS. Review of the influence factors and
detection of HIV
antibodies by WB test[J]. Chinese Journal of AIDS & STD, 2016,
22(4):308-311. DOI:10.13419/j.cnki.aids.2016.04.28.

Celum CL, Coombs RW, Lafferty W, et al. Indeterminate human

methods regarding indeterminate result

immunodeficiency virus type 1 western blots: seroconversion risk ,
specificity of supplemental tests, and an algorithm for evaluation
[J]. J Infect Dis, 1991,164 (4):656-664. DOI: 10.1093/infdis/
164.4.656.

FEN, AEAEAR, ARET I, HIV Y02 W R 7 BB (1),
1 H Ak, 2017,16 (10):651-653. DOI:10.3969/j.jssn.1671 -
4091.2017.010.002.

Wang Y,Li ZC,Dai LL. Diagnosis,treatment and prevention of
HIV infection[]J]. Chinese Journal of Blood Purification, 2017,16
(10):651-653. DOI:10.3969/j.jssn.1671-4091.2017.010.002.
2L, w2, REE, G HIV SRR BT A
45 SR I3 2 R A e 2 R S I 2 W A R (D). o RS
5 ,2016,22(3) : 150-154. DOI; 10.13419/j.cnki.aids.2016.03.04.
Miao LF,Shen YL,Wu JJ,

characteristics of indeterminate HIV antibody from WB test and

et al. Study on the serological

diagnosis supported by HIV-1 plasma viral loads[]J]. Chinese Journal
of AIDS & STD, 2016,22 (3):150-154. DOI:10.13419/j.cnki.
aids.2016.03.04.

SENFN, e, AR, AF. 1R HIV ST 45 R 1Y 3E Fr 5
PN R R R R S M) ). R AR AT 2Rk, 2018,39(9)

1255-1260. DOI:10.3760/cma.}.issn.0254-6450.2018.09.021.

Wu SL,Gao M,Zheng J, et al. Analysis on influencing factors that
leading to nonspecific responses to indeterminate results of HIV
antibodies[J].Chin J Epidemiol, 2018,39(9):1255-1260. DOI .

10.3760/cma.j.issn.0254-6450.2018.09.021.

WA atE, BREEZS. 917 B WB A4S I HIV 0 44 B 4 KA o 25 24
i LA A (] v R S PR L 2018,24(12):1189-1191. DOI:
10.13419/j.cnki.aids.2018.12.03.

[12]

[13]

Xie SY,Chen XJ. Analysis of 917 cases of positive and
indeterminate results of HIV antibody detected by Western blots
[J].Chinese Journal of AIDS & STD, 2018,24 (12):1189-1191.
DOI:10.13419/j.cnki.aids.2018.12.03.

Jotde, WRIS, VRBT. HIV $00R 60 30E 92 98 A 6 52 B A B0 0 s K% B
Ui [J] . EBRGAT I =48 Y i 27 s, 2019, 46 (1): 34-38. DOL:
10.3760/cma.j.issn.1673-4149.2019.01.008.

You JN, Chen B, Xu K. Screening and follow-up of the
indeterminate samples by HIV antibody confirmation test[J]. Inter
J Epidemionl Infect Dis, 2019, 46(1): 34-38. DOI: 10.3760/cma.j.
issn.1673-4149.2019.01.008.

Schiipbach J, Bisset LR, Regenass S, et al. High specificity of
line —immunoassay based algorithms for recent HIV -1 infection
independent of viral subtype and stage of disease [J]. BMC Infect
Dis, 2011,11:254. DOI: 10.1186/1471-2334-11-254.

[14] E4k52, skip, T, & S Bk vk iy BUAE b J e HIV-1

o A e W BIE L[] P AR AT 25, 2013,34(10) : 998~
1002. DOI:10.3760/cma.j.issn.0254-6450.2013.10.013.

Wang JZ,Zhang N,Yu HY, et al. Study on the role of western
blot band profile for the detection of recent HIV infection[J].Chin
J Epidemiol, 2013,34 (10):998-1002. DOI:10.3760/cma.j.issn.
0254-6450.2013.10.013.

[15] Hollingsworth TD, Anderson RM, Fraser C. HIV-1 transmission,

by stage of infection[J]. J Infect Dis, 2008, 198(5):687-693.
DOI: 10.1086/590501.

[16] s, HBEE R, 55 HIV i 6 i B Bk il vh AS o 45

[17]

A 5T WFFE[T]. B AT 6 5 1 G o Ak Ak, 2011, 38(6) -
367-370. DOI:10.3760/cma.j.issn.1673-4149.2011.06.003.

Tan Z,Xia XH,Ni Y, et al. Study on indeterminate results in
western blot confirmatory testing for antibodies to HIV [J].Inter J
Epidemiol Infect Dis, 2011,38(6):367-370. DOI:10.3760/cma.j.
issn.1673-4149.2011.06.003.

S, SO, WA, A WTILAE 55 6 HIV BT A IR i
25 0 W V7 S A S A BTSR[] T SRR, 2015,21(4)
283-286. DOI:10.13419/j.cnki.aids.2015.04.08.

Xia Y,Guo ZH,Zhang JF, et al. Follow—up testing and resolution
strategy of 55 cases of indeterminate HIV antibody in Zhejiang
province[J].Chinese Journal of AIDS & STD, 2015,21(4):283-
286. DOI:10.13419/j.cnki.aids.2015.04.08.

[18] M2igae, HEFSHH, XL, . HIV PUOARHIE R 56 A 5 45 1 1

f AT [J]. v 1 S P, 2017,23(7) :596-598. DOI:10.13419/
j-cnki.aids.2017.07.05.
Cui HY ,Xue XJ,Liu CH, et al. Analysis of the uncertain results
of HIV antibody detection confirmed by western blot[J].Chinese
Journal of AIDS & STD, 2017,23(7):596-598. DOI:10.13419/j.
cnki.aids.2017.07.05.

(WicHs B #1:2020-08-14)



