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[ Abstract] Objective To understand the incidence of HIV infection among men who have
sex with men (MSM) in China. Methods Meta-analysis was performed to systematically and
quantitatively review all the original research papers and reports published during 2010-2015 on the
incidence of HIV infection among MSM in China. Pooled incidence, pooled hazard ratios, publication
bias, heterogeneity and sensitivity analysis for those studies were calculated or analyzed by using Stata
12.0 software. Results A total of 24 studies were analyzed. Pooled incidence of HIV infection
among MSM in China was 5.0/100 person year; Based on HIV case report, severe epidemic areas had
higher HIV incidence than other areas (4.9/100 person year vs. 3.4/100 person year). Low education
level (HR=1.61,95%CI:1.21-2.15) , syphilis prevalence (HR=3.22,95%CI:2.21-4.70) , unprotected
anal sex (HR=2.92, 95% CI: 1.51-5.63) , minority ethnic group (HR=4.01, 95% CI: 1.96-8.21) ,
commercial sex (HR=4.11, 95% CI: 1.47-11.46) and multiple sexual partners (HR=2.31, 95% CI:
1.60-3.34) were the risk factors for HIV incidence. Conclusion Pooled incidence of HIV infection
among MSM was 5.0% in China. Low education level, syphilis prevalence, unprotected anal sex,
minority ethnic group, commercial sex and multiple sexual partners were the risk factors for HIV
infection.
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o)™ 2013 T TREER 28.1 ELA+WB 291 107 2 75.4 2.65
o)™ 2013 T REER 28.2 ELA+WB 291 112 7 125.1 5.60
FEIH 2013 dbst VCT FfEIERE % 3019 ~74) ELA+WB 395 348 11 205.07 5.36
2R 2012 dbat [FfEAE L, 4R 52 =18 ELA+WB 809 - 65 856.76 7.59
TR E 2012 B IR TR 25(18 ~69) ELA+WB 428 - 10 322.89 3.10
[i<a 2011 AL [ A Rl 28.13+8.42 ELA+WB 361 222 11 215.95 5.09
a7/ 2013 F5FH ANEE TR PEIERE, 4% 31.98+9.61 ELA+WB 429 - 20 587 3.41
(AR 2012 BEARSE REER =18  ELA+WB 340 259 8 282 2.84
TR 2013 #4H EETER 26.7+7.8 ELA+WB - 344 12 228.9 5.20
E 2013 4ikH REER 29.9+10.5 ELA+WB 364 243 15 260.6 5.80
F 2014 4k [FI BRI 262482 ELA+WB 356 - 18 436.6 4.10
fHi gl 2014 FRM VCT . [AfERA 30.8+84 ELA+WB 362 - 24 487 4.93
ZEAgH ) 2011 Jbsat VCT 275462 ELA+WB 525 457 15 445.06 3.37
ZEg (1)1 2013 fH REER 258+6.5 ELA+WB 266 130 17 93.74 18.10
g (2)0 2013 HRH REER 258+6.5 ELA+WB 266 108 26 138.32 18.80
Dong ZX'""! 2014 dbmidE REER 18~25 ELA+WB 1102 902 78 11684 6.70
ok i 2011 I NGO 27.02+6.77 ELA+WB 324 182 8 183 4.44
Yang HT""’ 2010 FIAL REER =18 ELA+WB 397 286 7 136.81 5.12
Hao C™* 2011 FAT REER >18  ELA+WB 348 250 5 119.9 4.17
Peng ZH(1)" 2012 M TREER, P45 32.0+10.6 ELA+WB 278 71 2 35.71 5.60
Peng ZH(2)"" 2012 M REER, W0 55 32.0+10.6 ELA-+WB 278 45 3 44.98 6.67
Xu JJ#! 2010 ¥kFH NGO >18  ELA+WB 218 122 6 111.11 5.40
Li DL 2010 JbxHC G =18 ELA+WB 507 - 11 42543 2.60
Mao HY™ 2014 Jbat o) 45 55 >18 ELA+WB 511 - 16 204.27 7.83
Xu JJ'*! 2013 W NGO =18  ELA+WB-+NAAT 378 265 11 312.1 3.50
Han XX 2011 L7 VCT - ELA+WB-+NAAT 1765 - 53 746.5 7.10
KRR 2014 i VCT - ELA+WB 125 - 4 150 2.67
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Study %
D ES(95%CI) Weight
Other cities )
Lan GH1(2013) ——— 0.03 (0.01 ~0.09)  2.76
Lan GH2(2013) —_— 0.06 (0.02~0.11)  2.56
Zhao T(2013) “'J,' 0.03 (0.02 ~0.05) 5.63
Ren HQ(2012) - 0.03 (0.01~0.05) 497
Zhao J(2011) —— 0.04 (0.02~0.08)  3.62
Peng ZH1(2012) B a— 0.06 (0.01 ~0.18) 0.91
Peng ZH2(2012) O T c— 0.07 (0.02~0.18)  0.99
Cen YZ(2014) - 0.03 (0.01 ~0.06) 4.05
Subtotal(1 —squared=0.0%, P=0.882) O 0.03 (0.02~0.04) 25.49
|
Main cities :
Qi X(2013) —_ 0.05 (0.03~0.09)  3.49
Li DL(2012) : - 0.08 (0.06 ~0.10) 5.18
Zhang RZ(2012) -~ 0.03 (0.02~0.05)  5.04
Zhang M(2011) - 0.05 (0.03~0.09)  3.66
Wang Y(2013) —_ 0.05 (0.03~0.09)  3.72
Wang Y(2013) o 0.06 (0.03~0.09)  3.79
Wang Y(2014) —r 0.04 (0.03~0.06)  5.08
Fu ZH(2014) -+ 0.05 (0.03~0.07)  5.00
Li SM(2011) e 0.03 (0.02 ~0.05) 5.34
Qin 01(2013) | ————— 0.18(0.11~028) 085
Qin 02(2013) | —— 0.19(0.13~027) 116
Dong ZX(2014) - 0.07 (0.05~0.08)  5.66
Yang HT(2010) — 0.05(0.02~0.10)  2.85
Hao C(2011) + 0.04 (0.02 ~0.09) 2.94
Xu J1(2010) —_— 0.05(0.02~0.11) 242
Li DL(2010) -0-: 0.03 (0.01 ~0.04) 5.57
Mao HY(2014) —— 0.08 (0.05~0.12) 2.86
Xu J1(2013) - 0.04 (0.02~0.06)  4.82
Han XX(2011) | —— 0.07 (0.05 ~0.09) 5.09
Subtotal (1 —squared=70.6%, P=0.000) p 0.05 (0.04 ~0.07) 74.51
Over all(1—squared=64.2%, P=0.000) IQ 0.05 (0.04 ~ 0.06> 100.00
NOTE: Weights are from random effects analysis /
T I
-0.284 0 0.284
2 MSM AR HIV #i & B3 Meta 5357 #RAR K]
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*ﬁi’ﬁﬂ%&%%’“ﬁ WYL 25 MERRIRYL (+)/(—) [6,9,13,23,25] 322  221~4.70 0.00% 0.872
2N = 2 __ —
58 3 A A it (P=0, P=0.972) , TP PEATASCRA)  [6.13,23.25] 145 0.97~2.16  56.40%  0.076
HR=2.92(95%CI:1.51 ~5.63)., K RO B EU%) - [6,9,15,25] 240  0.89~643  6130% 0.052
W R R R 25 B M, A HE AT R (F/7E) [6,23,25] 411  147~1146  0.00% 0.561
. SRR (Z10) 6.15,23,25 231 1.60~334  0.00% 0.614
e A 5 2 R SR, A S M A LEEE : ] "
[7] Bt (P=0, P=0.872) , HR=4.01 x3 KEFMAN Egger kil
(95%CI:1.96 ~8.21). W#A4. # XA Bt ol P 9S%CI
SRR [6,9,14,23] 2.835 579  0.029  0.727 ~4.944
it it Hgap/df [6,9,13,23,25] 0559 078 0493 —1.729~2.848
USRI [6,13,23,25] 2.992 3.85  0.061 -0.355~6.338
AHIFFE B SO 2 Hh AL Rk (6.9.15,25] 0.675 21.82 0002  0.542~0.808
PEH 2455 (20104F 1 A £ 201542 BT R [6,23,25] 0.120 0.04 0976 -41.111~41351
H )3 T3 [ MSM A BERY HIV 3 Lk [6,15,23,25]  -1.074 -1.06 0401  —5.446~3.298
e R RSB SY , HIV 7 42 g 3 R4 U BT
IS VN
H2.6/100 AAE ~ 18.8/100 AAE, 4 x il L
I 1555 B R 5l 5.0/100 JAF SCHK P P HRIEOS%CH P P{H HR{H(95%CI)
SRR R 3. ° kR [14] 38.60% 0.181 1.61(121~2.15) 3.0% 0357 2.06(1.37 ~3.10)
e S ET . S R
EAPTEDH T 2010 4F LRI AT gpptinrse (6] 564% 0.076 1450.97~2.16) 0 0.972 2.92(1.51 ~ 5.63)
KAREFEE MSM AREHIV BT & PHRik [6] 61.3% 0.052 2.40(0.89~6.64) 0 0.872 4.01(1.96 ~8.21)
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%

Stud
e ES(95%CI) Weight
Other cities

Lan GH1(2013) 0.03(0.01~0.09) 241

Lan GH2(2013) 0.06(0.02~0.11)  2.19
Zhao T(2013) 0.03(0.02~0.05) 647
Ren HQ(2012) 0.03(0.01 ~0.05) 531

Zhao J(2011) 0.04(0.02~0.08)  3.40
Peng ZH1(2012) 0.06(0.01~0.18)  0.68
Peng ZH2(2012) 0.07(0.02~0.18)  0.75
Cen YZ(2014) 0.03(0.01~0.06)  3.95

Subtotal(1 —squared=0.0%, P=0.882)

Main cities

Qi X(2013)

Li DL(2012)
Zhang RZ(2012)
Zhang M(2011)
Wang Y(2013)
Wang Y (2013)
Wang Y(2014)
Fu ZH(2014)

Li SM(2011)
Dong 7X(2014)
Yang HT(2010)
Hao C(2011)
Xu JJ(2010)

Li DL(2010)
Mao HY(2014)
Xu JJ(2013)
Han XX(2011)
Subtotal(1 —squared=58.6%, P=0.001)

Overall(1 —squared=50.9%, P=0.002)
NOTE:Weigﬂts are from random effects analysis

0.03€0.02 ~ 0.04 25.17

0.05€0.03 ~ 0.09) 323
0.08(0.06 ~ 0.10) 5.66
0.03€0.02 ~ 0.05) 5.43
0.05€0.03 ~ 0.09) 3.45
0.05€0.03 ~ 0.09) 3.52
0.06€0.03 ~ 0.09) 3.61
0.04(0.03 ~ 0.06) 5.50
0.05€0.03 ~ 0.07) 5.36
0.03€0.02 ~ 0.05) 595
0.07€0.05 ~ 0.08) 6.52
0.05€0.02 ~ 0.10) 2.51
0.04(0.02 ~ 0.09) 2.60
0.05€0.02 ~0.11) 2.05
0.03€0.01 ~ 0.04) 6.36
0.08€0.05 ~0.12) 2.51
0.04€0.02 ~ 0.06) 5.08
0.07€0.05 ~ 0.09) 5.51
0.05(0.04 ~ 0.06) 74.83

0.05€0.04 ~0.05)  100.00
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YLBABIAFSE SCHR >, 8 MSM BB ST 87 & JER e R
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7 MSM B HIV 87 & IR YL 345 2010 4F Z Jif A7 fir I
Fto AT A BIBFFEIEB 737 MSM 5 51l 412 15 7™ B
(T, R A 0 5 S L S W [ 35 40 b X MSM
() HIV 37 ARG RGO . AN RIS 41 18T &2 IEk g
R WK, AT HE S i T RFSE TR AR I ] i X
AR FNREA B o i R 25 W 45 O % 5t
MSM A HIBIF 78 45 5 HIV 37 & YL Rl 18.8/100
NAE, W 5 T AR 5T, 55 A B 5T s SR P T
MSM #7 & I 30 18.9/100 NAE, AT 57 45 T
ARARL, #2755 52 BH T MSM BRI HIV A4 XU AR /55 o

AW IR, MSM AR, SCIRRREEAIG AR
W HFRE Y TP T AE R AT R A
AL LA HIV YL iR . AN A B KRR 5
Ml A AT R, T /85 R AR DU T 5 K 2 Je 4%
P8 L X A 36 7 SR R 25K G DL
550 = A0 (I S iR S Y 52 R
HER St B HIV T8 HRE it A v 2 AE K
T S, 8 N 1% 5 2 RIS L X . AR K

PRUREEE BH 3 HIV I3 PH A% A0 JXURS: S [ 1 25 1)
3.22 3%, DAFEAFFE 45 Al it m g g e 2 A2 E MSM
JEYE HIV (135380 15 56 &R X 5 E N AMIFGTREE 1
Bz R B A2 Uk HIV B 25 e — 522 ARt
FEGE A W TOAR I NS W] LASE I HIV e (1) XU
(HR=2.92) , i LA 4 P AT 28 S E0AY HIV B YLAE AR
Wi in'>, J2 B T OO T S s 1 8 AR A BH 25
A K W 5y 52 050 A PRS0t 385 s D A4 A
R ARG GG . ARRFGE R A r AT
HIV B & B G KBS e A AT 3 1 4,11 4%,
LA T IS I HIV 87 4 8 i XU

YA BT RIS (R A e, A 9 M X
P S R R N AR S MSM s ] 4 A 1
RIS X R T 450 H L S5 R R S R
) b X 45 AF 5T FE AR [] S (P=0.0% ) , {H € 175 75 () M
X, WFFE a4 B TR (P=70.6%) . BIBREENS ™
M X RS AE Y , A IE HIV B R IR R
H4.6/100 NAFE (BIFRHAT 5.0/100 A4E ) 5 A 2500 5
JEAEFEAR (P =50.9% ) , V.25 PN 5 s 3k 11 4 1) 5 o
WK (F=58.6%) , PEIG A 245 - A E s MSM A
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BEHIV 51 & 8% 2R A MSM i 19135 5 93 175 1™ 7 114 b,
DXATS e 1 HAth 11X (5 BR T 5.4/100 A4 vs. 3.4/100
NAE S5 4.9/100 A 4F vs. 3.4/100 NAE) o IZHF5E
7R 5 BH MSM RE HIV B & YL 5 18.8/100 A
AF IR G T A b X {H 5 H At SRR AR 5 7
WX QAR BEMGE 257k LI AR IX 51, 5t FH
Hiu X MSM A RE HIV 8 & g% ™ o 1) Ji PR A o
—F5E

Egger £ % & L MSM A B HIV 87 & B G 18 [
RINBEFEH , SCHORE EE RN R G I B SEA 7 7E 2 2 A
faf o Bgger K 5 H 4 B4 A B9 SCRREI DT 105, &
TR R E AR, 58, AR H ks
RTNTFRFIATRISCHER, A KRR LR KA
SCHR™, W2 SR BRI A8 SC, R AT e I E 4%
AR RMAA W . 25 F Ik, oE MSM A
HIV 5 &Y 2 5.0/100 A4, Jb ot B ot . 5t
AR5 ) A5 1 T b X R Kol DX SR g
RS, PR T % h E MSM A HE HIV #i &
Y E DL L B XHZ AT B 1A TAERR AL T 2
S5

L £ X W
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