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[ Abstract] Objective To understand the immunological and virological characteristics of
HIV-1 infected men who have sex with men (MSM) in the acute phase in Tianjin and evaluate the
effects of the fourth generation HIV ELISA and the P24 ELISA for acute HIV-1 infected samples.
Methods From October 2015 to October 2016, MSM were recruited through the community-based
organizations in Tianjin. All the participants received rapid HIV test, positive samples were confirmed
by Western Blot and negative samples underwent pooled nucleic acid testing. The participants with
HIV-1 RNA reactive result underwent testing for viral load and T-cell count after second blood
collection. Acute HIV-1 infection was defined as negative rapid HIV test result and the positive results
of two HIV RNA tests, then the sensitivity were compared between the fourth generation HIV ELISA
and the P24 ELISA to detect the initial HIV-1 RNA positive samples. Results Among 3 016 MSM
screened, 193 were positive in rapid HIV test. Western blot testing indicated that 179 cases were HIV
positive, 7 cases were HIV indeterminate and 7 cases were negative. Of 2 823 sero-negative cases, 17



FPERA TR A2 & 20184 11 HE5 39555 113 Chin J Epidemiol, November 2018, Vol.39,No.11

were acute HIV-1 infections. The HIV-1 infection rate was 6.53% (197/3 016) and the acute HIV-1
infection rate was 0.56% (17/3 016), with an average viral load of (5.63 & 1.50) log, copies/ml, an
average CD; count of (442.82 +-268.17) cells/pl, an average CDs count of (1 069.65 + 668.22) cells/ul
and an average CD,/CDsy ratio of (0.49 £ 0.25). Higher viral load, CD, and CD./CDy ratio were seen in
the acute HIV-1 infection group compared with the chronic HIV-1 infection group (U=148, P<<0.01;
U=272, P=0.042 and :=3.147, P=0.005). Demographic characteristics were similar between two
groups, except the occupation (x*=11.016, P=0.026). The sensitivity of P24 ELISA was higher than
the fourth generation HIV ELISA in the HIV-1 detection for acute infection (Fisher’s exact test, P=

- 1473 -

0.017). Conclusions MSM are at risk for acute HIV-1 infection. Screening for acute HIV-1 infection
with P24 ELISA would increase the sensitivity of diagnosis and reduce HIV transmission in MSM.
[Key words] HIV-1; Men who have sex with men; Acute infection
Fund programs: Health Industry Key Research Projects of Tianjin (14KG119); The Science and
Technology Fund Project of Tianjin Center for Disease Control and Prevention (CDCKY1602)

HIV-1 2P BB Y 48 UG HIV 2404 B
PR Z [ it A, KA 1 H A2, AR AERT
(B, (E PR T P e B i (R e &2 i), L R
POMELIE PRI EAT IR SR A AL et 5T o il
e PR R e 9] b 24 50902 i Ab T HIV-1 2Pk
FR R PE A A 38 . MSMAE R HIV B
e fE N TR BRRE B R LR R R T 2e A T
he i S T ECHIV-1 SR A3 . Tk,
& E HIV B B 2 4F LT, (HA 56 MSM
HHIV-1 200 IR Lt 5% A S AR X 2 T iz
NBEHIV-1 2t BB R IE R A oIk o0, IR e
XPPE )T FUE it , % 3E B By ih B AL T

MR E5TTE

LRSS AR =16 %, RiE6 N H NS5
P& A o 1 2 SR AT S AT R 19 MSM A S F 5 %
%o 2015410 H 22016 4F 10 AMRIT RN £ 2R
440 MSM BB TR, it M SRR T
B8 i S 5K .

2. WFGE 7%« R 44 W 5% X G R A bkl 3 ~
5 ml, EDTAK$LEE , I T HIV HriApes gl , b
Je 8 IAE 50043 B LK . ) BH PR A e B (4 [
PRI AN L ARG ) (2015 4EAETT L) bR i AR 1F
118N R AAMIE . W05 B AR A 7E 48 h INIEAT
HIV-1 RNA 5 A A IRAGI , %o BH P55 49113000 s L5 23
# 5 H , #b 72 #F 47 HIV DU /T ELISA & i #1 P24
ELISA Kl , [ B FF A 1ove 2 0 S 4, EBTRe i
HEAT5E Z AZTRAS I &2 CD, T Ik T 41 M 1% (CD.)
F1CDy" T 3k EL A 340 (CDy) o AR BR800 AL
PR EE L WS UE (WS 293 —2008) ), ¥ HIV Fi 4k
A0 7 BRI | 9 A% B G I T P 081 A HTV-1 2
PRI,

3. I « 4 FH HIV HAR PR 550 £ (O

N5 A W AR B 3 A B W) XA S EA T L SR
FHHIV PU4C ELISA £ i) 6 (Fb 5201 8 A= 25l
A BRI ) B R HAS I 551 G X6 400 7 BH A o 2
11 52 K, 8k i 5% f# F Genelab Diagnostics HIV
BLOT 2.2 Western i) & Gk MP 24w ) i 4 i
Rl . HIV-1 RNA 845 4% B8 DU 4 0 27 164 H 3
5 5 2 A & 48 (COBAS AmpliPrep/COBAS
TagMan HIV-1 Test, version 2.0) , & 24 {/3 A i 21 i
—NERE RS BRI BRI G Zh T
20 AR 2 e v A e IR 1 PR Ry 20 45
D%yml, kM40 M4 (BD 2\ H] FACSCanto 1)
DU {5, 5¢ AR IC 75 1 (CDy/CDy/CD4s/CD) #6:1l CD, Fl
CDs. fdi F HIV PUAC ELISA #6587 & (db 50 1 2%
W2 A RN 1) A P24 ELISA KR & (Jb st
R AR A= Wy H AR A BR 2 F)) [l I A HIV-1 200
W B B UCREEREAS . LA IR G 1 P A i B 15 A
P THEAE R i

4. Gt o XTI R BORE L (o £5) DA
&, F| ] Graphpad Prism 7.0 kK474 122 A0 B
1 FH Kolmogorov-Smirnov 72 £ 56 4% & 42 75 Ik M 1E
B, BIEAS 0 H 7 2 AR 57 85 4 F Welch i
X PHLREAR 22 SR A TS IE ARG, AR IE S B R
JH Mann-Whitney U 4655 , #4) i HFIAS [R] 4G 77 7 R
BEORE LA Y R . A3 K EQ=0.05 , XU

s R

1. HIV-1 2P 38R e - L4722 MSM 3 016 f4i]
HIV AR k6 10 BE 4 193 461, B3 B 179 49, R~
B 70610, B 7 6. HIV HTAPOEAGINBA M 2 823 41,
RGN B 18 1), Hev 1 B 22 3 A T~ A A B
AEPEME, 17 68 HIV-1 200Gy . BF 5 Xt %
HIV-1 BN 6.53%(197/3 016) , HIV-1 2 1 1 &
YR 0.56%(17/3 016) .

2. HIV-1 2P A B 508 M B g N 2y



<1474 - HHAE AT 2475 2018 4F 11 4539545 113 Chin J Epidemiol, November 2018, Vol.39,No.11

fIE BE A 2 17 5] HIV-1 201 199 8% L 35 4F 1% (32.6 +
10.4) % ,30 % LA F 5 70.59% (12/17) , AT P 4 5
52.94%(9/17) , KIS H R Z , 15 88.24%(15/17) , IUi%
JE, i 94.12%(16/17) , K2ESCALFR B 7 58.82%
(10/17) , ZFCN D IR %5 A5, 5 58.82%(10/17) .
28 K, HIV-1 200 0 5508 M 30 IR e 2 R BRI )
W 2R HA G2 X (x*=11.016, P=0.026) 4},
FEARWY PV ISR D | B RN SOOI R AR A B
ERTHGTFE X (P>0.05), LE 1,

R RHET S B AT AR HIV-1 2R FE P
SR N V2R RHIE LU

SRR MR
ES o FA R s M M PE
(%) (%)
AR A1) 2.707 0.100
<30 12 11.88 89  88.12
=30 5 526 90 9474
T b 0.773 0379
A 9 1071 75 8929
Vi 8 7.14 104  92.86
TSR 5348  0.069
KIS 15 1145 116 8855
A/ 0 000 12 100.00
BT 2 377 51 96.23
5973 0.000 1.000
e 16 870 168  91.30
HAlh 1 833 11 91.67
AR 3.168 0.205
w LR 2 351 55 96.49
= 5 1064 42 89.36
K 10 1087 82  89.13
Bl 11.016 0.026
R 0 0.00 13 100.00

[EN|4E:INA 10 1613 52 83.87
FH FEEL 4 1212 29 87.88
FHTA 3 385 75 96.15
R 0 000 10 100.00

3. HIV-1 2 542 1 1 8L 35 CD. . CDs AU
B LA - 17 ) HIV-1 S0P BB R AR (9 B 28
1 A (5.63 £ 1.50) logi#% U1 4/ml, CD, 2y (442.82 &
268.17)1™/ul, CDs A (1 069.65 + 668.22)4>/ul, CD/
CDy LA M (0.49+£0.25) o XFBAILAE i) 48 5118 14
IR AR A HE AT DU A, 08 75 480 B Ty (4.36 £0.58)
logio % D1 %/ml, CD, }y (304.54 +208.76 ) /1~/ul, CD;
9 (1077.10£491.26)//ul, CD/CDs HUAE 4 (0.28 &
0.13) o HIV-1 2Pk MR GL FEAS 59 1 IR e i AR
AL, PR Rk 22 R A ST 3 L (U=148,P<
0.01),CD.2 5 HA G = L (U=272,P=0.042),
CDs £ 73 G 112453 XL (1=0.042, P=0.967) ,CDy/

CDs tHZE A G2 L (1=3.147,P=0.005) , i,
K1,

4. P24 ELISA 5 HIV MUAC ELISA £ 2% 5 [t
B 17 B HIV-1 2P BG4 b P24 ELISA £ i FH
PE 11, 5 15 20 (6.53 +0.42) logy, #% U1 %/ml;
FAE 6 1], 5 #4804 (3.99 + 1.37) log,o % D1 £it/ml,
ZR G P A (R 25 53 B Gii 2 X (1=4.440, P=
0.005) ; HIV PU4t ELISA & Hi BHAE 7 4], i d 2 o
(6.75+0.33) log, % U1 %/ml, BAE 10 4], 5 75 2%
7 (4.854+1.52) logio$8 DI EUmI, 284655 9 20 7] 2 55
BAG A5 L (1=3.821,P=0.003) , WK 2, #E /R
PR 5 (R R I 235 SR 34 S5 ot o B 3 i KA T
ek, AHIFET P24 ELISA FTHIV PUAt ELISA KA H1
R i s 7 R A S 20 51 5.39 logio #5 UL £ /ml 1
6.48 log o #% D1 U/ml, $#£7:5 #H b P24 ELISA, HIV DUt
ELISA X 5 #5792 28 it 7K V- AR i AT T 1 AR 15 A
W REEFFEANL . FE— XTI 7 51T 4
By, 45 RN, KT HIV-1 2 PE W R A | P24
ELISA A% = T HIV UL ELISA (Fisher #5 B 65
%,P=0.017),

Wit

T % RN IR YT R ek RN ) 3 e AR
BT B PR A R, KT MSM B HIV-1
SRR R R 0.56% , IR YL 35 13K o R AR N
(5.6341.50) logi$#% U1 %uml, & T E AMIF 5T 45 5
b F R T IUAE B Bt , FRAR S Bk e 0 a5 s 7 2%
HEACEARE TR BN IERE , (H— e T e e s
e 2PE G BT #9697 7T LLIUS BB 4 AR YT A
R EEAERBTREHIE A, Chun 557 &, W
HIRITEPUARBR L R s 2 iR, S PUR R IR TS
1HE , RPE RS S —ERRE LA LA , JF
BRI SRS . e B IR S A M B 1Y
IR IZ W = AR T A R i B HIV
TRABHE A SR R ™, A58 BT & 3L HIV-1
SEIRYYE Z TR AL TR, BAR S
P P SR B AR AR A L) 22 R R G B S
HIGEINN , 540F HIV 12 M ERYSHA L, 2o
FU R R A MR B 2 IR R
Joa A 405 10 AR BRI, SRR B AT 2 R R B
(4] i T B L 7R 0 IMLRE JUT Y R 19 TR AL
HIV K52 il 5280 £ e Dife 26002 HIv-1 2k
IR () FE RAE , ELA M A RS, 2 S
T G AT P HIV-1 203 IR AG T 2 12 g e



PR AT 2535 2018 4F 11 45 39 545 11 1]

Chin J Epidemiol, November 2018, Vol.39,No.11

-1475-

Sr

6F

Wi REEE (log, ¥ VU8 1)

HIV-124E 3]
(n=17)

HIV-112 3]
(n=48)

2000p

1 500

(A/ul)

= 1000F

CD

500F

HIV-147E3]
n=17)

HIV- 1% 1]
(n=48)

800

600

400

CD, (1)

200

HIV-124E ]
(n=17)

HIV-112 3]
(n=48)

T

HIV-12 4L
n=17)

HIV-1124E 3]
(n=48)

1 RHET I BAEAT 0 A HIV=1 2R S 8 ML CD, . CDy B R B 25 R T

8 -
E
& or
=
w
o 4
=]
glgg
w2l
7

L N N S ~

LX k/ LX L/
\'ad Nad Nad Nad
& & F
Y ™ X >
Q"L Q’b @"\ X
S S
«2\'
B2 REETTH BT AR HIV-1 2 oY
PR T A IS5 5 i

R TE BRAS , ISR HIV KRG I BA B 2
HPAE S,

AHEFE B, HIV-1 20 R & R ) CDL AL
T TR YL 3 T CD M LA 5 . Robb
SRR RN RN A4S [ R BIFTE & B, AE HIV-1 20t
YU B 2 R = , CDL I CDy 2343 3l & A R RN
T, RS AT 2T AR LA ] E 4 4h KO X
EjARBGEES AL, I 255 F0 55 i W 58 X 42 BT ik
TR AN [R5 5, ARIF 9 2 BRI 17 9] i 0 e
F T BRI B B REAEAFAT A, T S A0 i I
RUFE SRR ) Uiy 2505 B MLE H B2 AT AR L IR ASBH &2
1T 97 B LA v W D) 2 & A= TR 20 38 ), PRl it CDW/CDg
P e i R AR R R R B 14 d 2 )5, St

CDy K FE 175 CDJ/CD FLfE 2 <0.5, ARfifF5%
H AR A 2 v D IR L 3 1 i B CDW/CD;s LU AL £
B EAUE 24— 2K H(E <0.5, LG 2k K P
TR MR $E R AE HIV-1 2 P e 75 52
i) T LA 42 ) 2 T, 2 40 T A £ 400 R 25
S, ML o 2R el B i IR (0™ AR B A A 22
S, B, X T A S s A A T B MSM R,
P CDJ/CDy L AF 8] B B 45 5, JCie He s IR AR R 1
SR S EEMEE

—BERIF 5 R FHL, 40% ~ 90% 1) HIV-1 2 P 3 &
e 2 B R TR: , [H 330 S i PR A7 7 B [R]85
g HARRR SR R A% R A AT AR S 1 3
B EEFE, EECK HIV-1 RNA faill
g N e R S D R Y I AR R BB A
HIV-1 RNA AR ) & J T R4 K 2 1 e e i
PRAL T RIRE™ SR B B A AR BRI T AR A 7E
JE b = SEHE) . WHO FY HIV A I AR 5545 15 2
HECC G 5 FE N B AR 2 DA 1 Yk HIV, BT
P e A AR R 1/ 22 [ 8 FH T MSM A IXC i £ 1) 32
BT BOREAEAETTE (45 R S A (R AT
Toik R 2R R I TR 2 AR A R R,
FE 17 61 HIV B AR DR A8 0 92 ) S 30 S e B AR
1, 7 5 HIV PUAC ELISA 25 5 B , 11 5] P24 ELISA
Ao BH P L 478 P24 Bt J5 R HIV-1 20k e i 5
BIRR WD, XF P24 PR RS R AT LR R HE R 2
PRI R Y K PRAE R, 1 P24 ELISA 57 A L T HIV



+1476- B TR 245 2018 4E 11 A5 39445 11 Chin J Epidemiol, November 2018, Vol.39,No.11

DU ELISA G071, AGHI 28 A58 0 w3, ] A A PR
DX 1l 5 MSM A\ HIV-1 2P 307 SR e 0 A 5 g 4 1t
%%, (AR FARFEREA S A IR, BRI EE HIV
BFI P A PR 1 I v % L AR S5 BE R AT PF AN, A
MSM AHBE 1 HRBCR A it — R A

25 FRTR , MSM B HIV-1 203 g XU 458
151, K FH P24 ELISA 35 0] £12 /55 HIV-1 S e Jek e
(RGN SEAECRE o s HITV AZ RG24 e Jak e /% R
(LR AR
Flzsmze K

& % X #

[1] Brenner BG, Roger M, Routy JP, et al. High rates of forward
transmission events after acute/early HIV-1 infection[J ]. J Infect
Dis, 2007,195(7):951-959. DOI: 10.1086/512088.

[2] Sanders EJ, Wahome E, Power KA, et al. Targeted screening of

(A

at-risk adults for acute HIV-1 infection in sub-Saharan Africa[J].
AIDS, 2015, 29 Suppl 3:S221-230. DOI: 10.1097/QAD.00000
00000000924

[3] Miller WC, Rosenberg NE, Rutstein SE, et al. Role of acute and

—

early HIV infection in the sexual transmission of HIV [J]. Curr
Opin HIV AIDS, 2010, 5 (4) : 277-282. DOI: 10.1097/COH.
0b013e32833a0d3a.

[4] Ratmann O, Van Sighem A, Bezemer D, et al. Sources of HIV

[

infection among men having sex with men and implications for
prevention [J]. Sci Transl Med, 2016, 8 (320) : 320ra2. DOI:
10.1126/scitranslmed.aad 1863.

[5] Robb ML. Viral dynamics and immune response in acute
infection and their impact on viral set-point[C ]/ AIDS vaccine
2012 conference. Boston, United States of America: AIDS,2012.

[6] Grijsen ML, Steingrover R, Wit FWNM, et al. No treatment

[

versus 24 or 60 weeks of antiretroviral treatment during primary
HIV infection: the randomized Primo-SHM trial[J]. PLoS Med,
2012,9(3):e1001196. DOI: 10.1371/journal.pmed.1001196.

[7] Chun TW, Justement JS, Moir S, et al. Decay of the HIV
reservoir in patients receiving antiretroviral therapy for extended
periods: implications for eradication of virus[J]. J Infect Dis,
2007,195(12):1762-1764. DOI: 10.1086/518250.

[8] Attia S, Egger M, Miiller M, et al. Sexual transmission of HIV

b

according to viral load and antiretroviral therapy: systematic
review and meta-analysis[J]. AIDS, 2009, 23 (11) : 1397-1404.
DOI:10.1097/QAD.0b013e32832b7dca.
[9] Rekart ML, Maclntosh J. Acute primary HIV infection [J].

CMAJ,2011,183(11):1280. DOI: 10.1503/cmaj.101605.

[10] Epstein H, Morris M. Concurrent partnerships and HIV: an
inconvenient truth[J]. J Int AIDS Soc, 2011, 14(1) : 13. DOI:
10.1186/1758-2652—-14-13.

[11] Eaton JW, Hallett TB, Garnett GP. Concurrent sexual
partnerships and primary HIV infection: a critical interaction[J].
AIDS Behav, 2011, 15(4) : 687-692. DOI: 10.1007/s10461-010-
9787-8.

[12] Robb ML, Eller LA, Kibuuka H, et al. Prospective study of acute
HIV-1 infection in adults in east Africa and Thailand[J]. N Engl
J Med, 2016, 374 (22) : 2120-2130. DOI: 10.1056/NEJMc
1609157.

[13] Musey L, Hughes J, Schacker T, et al. Cytotoxic-T-cell
responses, viral load, and disease progression in early human
immunodeficiency virus type 1 infection [J]. N Engl J Med,
1997, 337 (18) : 1267-1274. DOI: 10.1056/NEJM1997103033
71803.

[14] Dybul M, Fauci AS, Bartlett JG, et al. Guidelines for using
antiretroviral agents among HIV-infected adults and adolescents,
recommendations of the panel on clinical practices for treatment
of HIV [EB/OL]. Centers for Disease Control and Prevention
(US). (2002-05-17) [2018-04-01 ]. https: //www.cdc.gov/MMWR/
preview/mmwrhtml/rr5107al.htm.

[15] Wood E, Kerr T, Rowell G, et al. Does this adult patient have
early HIV infection? The rational clinical examination systematic
review [J]. JAMA, 2014, 312(3) : 278-285. DOI: 10.1001/jama.
2014.5954.

[16] Braun DL, Kouyos RD, Balmer B, et al. Frequency and
Spectrum of unexpected clinical manifestations of primary
HIV-1 infection[J]. Clin Infect Dis, 2015, 61 (6) : 1013-1021.
DOI:10.1093/cid/civ398.

(17 BT, B 2R , KRR , 55 5 EE AR A A X HIV HTAAH iE 52 3

LR EFEAR RIS W AT 5T [T ], AR AT = A ik,

2016, 37 (7) : 992-995. DOI: 10.3760/cma.j.issn.0254—6450.

2016.07.017.

Zhao X, Cheng SH, Zheng MN, et al. Study of auxiliary

diagnostic value of viral load test for samples with indeterminate

HIV antibody detection results [J]. Chin J Epidemiol, 2016, 37

(7):992-995. DOI: 10.3760/cma.j.issn.0254-6450.2016.07.017.

Branson B, Owen SM, Wesolowski LG, et al. Laboratory testing

—
—
foe]

[l

for the diagnosis of HIV infection: updated recommendations
[EB/OL]. Centers for Disease Control and Prevention (US).
(2017-06-27) [2018-04-01]. https://stacks.cdc.gov/view/cdc/
23447.

Garrett NJ, Drain PK, Werner L, et al. Diagnostic accuracy of the

—
—
O

[

point-of-care Xpert HIV-1 viral load assay in a South African
HIV clinic [J]. J Acquir Immune Defic Syndr, 2016, 72 (2) :
e45-48. DOI: 10.1097/QA1.0000000000000978.

World Health Organization. Consolidated guidelines on HIV
testing services[EB/OL]. (2015-07-14) [2018-04-30]. http://

[20

—

www.who.int/hiv/pub/guidelines/hiv-testing-services/en/.
(i H #1:2018-05-14)
(A SCHihtt: H )



