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Background: Men who have sex with men (MSM) accounted for 45.0%
(2,862/6,362) of all the reported HIV-1 infection in Taiwan. The objective was to
investigate the prevalence and risk factors among MSM from gay saunas in

Taiwan.

Methods: Anonymous HIV-1 enzyme immunoassay, pre-test counseling and
condoms have been given to MSM from gay saunas in Taiwan by a team
comprise of a nurse and a educator since Jan. 2003. Questionnaires were
collected in 2003 to 2004 for risk factor study using univariate and multivariate
analysis. Seropositive cases were confirmed by Western Blot assay. HIV-1
subtybes were determined using PCR and DNA sequencing of HIV-1 gag , env

and pol genes.

Results: The HIV-1 prevalence rates of MSM from gay saunas in Taiwan in
years 2003 and 2004 were 6.9% (38/549) and 7.6% (33/434), respectively. In
total, 71 of 983 (7.2%) MSM participated in this program had HIV-1 infection.
52 HIV-1 strains were genotyped and 51 of them were B subtype. 870
questionnaires of 983 MSM (88.5%) were collected in 2003 and 2004.
According to the questionnaires, in this cohort, 39.5% of the participants have
never been tested for HIV-1; 38.5% were single; 67.9% were homosexual and
29.7% were bisexual. The HIV-seropositive men were significantly younger
than the seronegatives (29.7 £ 6.5 vs. 33.8 £ 9.8, p <0.0001). Only 40.5% used
condoms every time when they had sex. In comparison with the seronegatives,
the HIV-1 seropositives had significantly shorter intervals between each visit
(24.2 £27.1 vs. 34.1 £ 58.2, p =0.0287) and higher numbers of sexual partners
at saunas (1.9 £ 1.2 vs. 1.5 £ 1.2, p=0.0214). 18.0% of the HIV-1-infectioned
men had history of STD while only 11.8% of the HIV-1-uninfected men had that



history. Multivariate logistic regression analysis (stepwise) showed that the risk
factors for HIV-1 were: l.age<40 (OR =3.963; 95% CI, 1.156-13.593); 2.
versatile (top/bottom) role vs. top role (OR =2.107; 95% CI, 1.053-4.217); 3.
less frequent usage of condoms (OR =3.067; 95% CI, 1.560-6.031); and 4.
frequent drug usage (OR =3.813; 95% CI, 1.222-11.899).

Conclusion: MSM from gay saunas in Taiwan had relatively high HIV-1
prevalence rates from 2003 to 2004. 7.2% (71/983) MSM participated in this
program had HIV-1 infection. Most of them were infected with HIV-1 B subtype.
Age less then 40, versatile role, unprotected anal intercourse (UIA) and drug

usage were the four main risk factors for HIV-1 infection.

Key words: Men having sex with men (MSM), homosexuality, HIV-1, AIDS,

unprotected anal intercourse (UIA), and anonymous testing.
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HIV-1

18 15 18
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HIV -80
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HIV Recombinant HIV-1/HIV-2 EIA (Murex

Diagnostics Limited, Dartford, U.K.)
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(HIV Western blot 2.2, Genelabs, Singapore)

HIV-1
HIV Nested PCR
gag env pol
1 DNA
EDTA
Phenol Chloroform
Lymphocyte DNA -20
2 Nested PCR
DNA (template) env gag
env gag DNA PCR

0.2ug DNA IX PCR buffer 0.2uM dNTP 0.2uM sense  antisense
2.5U AmpliTaq polymerase 30 wl
DNA Thermal Cycler (Model 9600 Perkin-Elmer Cetus)

PCR PCR
0.2ug DNA 1X PCR buffer 0.2uM dNTP 0.2uM sense  antisense
2.5U AmpliTaq polymerase 50 ul
DNA Thermal Cycler (Model 9600 Perkin-Elmer Cetus)
5 ul PCR 1.2%
DNA

Nested PCR DNA Thermal Cycler (Model 9600 Perkin-Elmer
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Cetus)
® env
PCR
ED3  5956-5985

5’-TTAGGCATCTCCTATGGCAGGAAGAAGCGG-3’
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5’-TCTTGCCTGGAGGTGTTTGATGCCCCAGAC-3’
PCR
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® gag
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5’-CATAAGCTTGGGAAAAAATTCGGTTAAGGCC-3’
GAG3  839-870
5’-CATGAATTCCTTCTACTACTTTTACCCATGC-3’
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PCR
F-1849 5’-GATGACAGCATGTCAGGGAG-3’
R-3500 5’-CTATTAAGTCTTTTGATGGGTCATAA-3’
PCR
F-1849 5’ -GATGACAGCATGTCAGGGAG-3’
P2 5-TTCTTCTGTCAATGGCCATTGTTT-3’

[ PCR 94 5 94 1 55 1
72 1 94 15 55 45 72 1
32 7210 4 PCR
PCR
3 Phylogenetic Analysis
PCR
BioEdit (alignment) MEGA 2.0
1000 bootstrapping Kimura’
2-parameter model Neighbor-joining method
consensus (Phylogenetic Tree)

Los Alamos
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92 93 HIV-1
HIV-1
N % N %
92 38/549  6.9% 31/549 5.6%
93 33/434  7.6% 33/434 7.6%
71/983 7.2% 64/983 6.5%
92 93
549 552 1101
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92 93

HIV-1 MSM
HIV HIV Total P value
N=68 % N=802 % N=870 %
0.0078
<19 1/68 1.5 20/796 2.5 21/864 2.4
20~29 36/68 529 274/796 34.4 310/864 35.9
30~39 26/68 38.2 314/796  39.5 340/864 39.4
39~49 4/68 5.9 124/796 15.6 128/864 14.8
>50 1/68 1.5 64/796 8.0 65/864 7.5
+ 29.7+6.5 33.849.8 33.5+9.6 <0.0001
18-50 16-73 16-73
0.2129
1/67 1.5 17/783 2.2 18/850 2.1
5/67 1.5 34/783 4.3 39/850 4.6
/o 42/67 62.7 44/783  56.1 485/850  56.7
19/67 28.4 251/783 31.9 270/850 31.6
0/67 0 43/783 5.5 43/850 5.0
0.2095
63/67 94.0 650/783  83.0 713/850  83.9
4/67 6.0 110/783  14.1 114/850 13.4
0/67 0 16/783 2.0 16/850 1.9
0/67 0 6/783 0.8 6/850 0.7
0/67 0 1/783 0.1 1/850 0.1
0.2457
48/62 77.4 493/735 67.1 541/797 67.9
13/62  21.0 224/735  30.5 237/797  29.7
1/62 1.6 18/735 2.5 19/797 2.4
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92 93
MSM
HIV HIV Total P value
N=68 % N=802 % N=870 %
0.4671
7 12/51  23.5 120/619 194  132/670 19.7
8~14 10/51 19.6 114/619 184 124/670 18.5
15~21 12/51  23.5 104/619 16.8 116/670 17.3
22~30 9/51 17.7 172/619 27.8 181/670 27.0
>30 8/51 157 109/619 17.6 117/670 17.5
* 24.2+27.1 34.1+58.2 33.4456.4 0.0287
1-150 0-720 0-720
0.032
0 0/56 0 59/588 10.0 59/644 9.2
1~2 46/56  82.1  455/588 774 501/644 77.8
>3 10/56 17.9 74/588 12.6 84/644 13.0
* 1.9+1.2 1.5+1.2 1.6+1.2 0.0214
1-8 0-13 0-13
0.0821
49/60 81.7  486/683 T71.2  535/743 72.0
11/60 183  197/683 28.8 208/743 28.0
0.0878
0/62 0 7/732 1.0 7/794 0.9
3/62 4.8 11/732 1.5 14/794 1.8
7/62 11.3 69/732 94 76/794 9.6
13/62  21.0 96/732 13.1 109/794 13.7
39/62 629 549/732 75.0 588/794 74.1
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92 93

MSM
HIV HIV Total P value
N=68 % N=802 % N=870 %
0.0128
1/61 1.6 1/727 0.1 2/788 0.3
1/61 1.6 2/727 0.3 3/788 0.4
5/61 8.2 22/727 3.0 27/788 3.4
3/61 4.9 30/727 4.1 33/788 4.2
51/61 83.6  672/727 924  723/788 91.8
0.0225
16/60 26.7 280/728 38.5 296/788 37.6
16/60 26.7 104/728 143  120/788 15.2
14/60 233  110/728 15.1  124/788 15.7
4/60 6.7 70/728 9.6 74/788 9.4
10/60 16.7  164/728 22.5 174/788 22.1
0.0068
9/59 153 108/715 15.1 117/774 15.1
3/59 5.1 69/715 9.7 72/774 9.3
20/59 339 115/715 16.1 135/774 174
11/59 18.6  123/715 172  134/774 173
16/59 27.1 300/715 42.0 316/774 40.8
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92 93
MSM
HIV HIV Total P value
N=68 % N=802 % N=870 %
0.7820
0 3/52 5.8 37/586 6.3 40/638 6.3
1~2 18/52 34.6  255/586 43.5 273/638 42.8
3~4 14/52 269 131/586 224  145/638 22.7
5~6 9/52 17.3 86/586 14.7 95/638 14.9
>6 8/52 154 77/586  13.1 85/638 13.3
T 5.1£7.5 3.845.6 3.9+5.8 0.2517
0-45 0-100 0-100
0.4581
1/62 1.6 16/719 2.2 17/781 2.2
8/62 12.9 87/719 12.1 95/781 12.2
24/62 38.7 227/719 31.6  251/781 32.1
23/62  37.1  255/719 355 278/781 35.6
6/62 9.7 134/719 18.6  140/781 17.9
0.2747
0 5/61 8.2 74/605 12.2 79/666 11.9
1 21/61 344 247/605 40.8  268/666 40.2
0 35/61 574  284/605 46.9  319/666 47.9
0.0037
2/63 3.2 5/711 0.7 7/774 0.9
3/63 4.8 20/711 2.3 23/774 3.0
9/63 143  115/711 162 124/774 16.0
30/63 47.6  212/711 29.8  242/774 31.3
19/63 30.2  359/711 50.5 378/774 48.8
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92 93
MSM 1
HIV HIV Total P value
N=68 % N=802 % N=870 %
0.1508
30/64 469 281/744 37.8 311/808 38.5
34/64 53.1 463/744 62.2 497/808 61.5
0.1544
55/61 90.2 585/707 82.7 640/768 83.3
6/61 9.8 122/707 17.3 128/768 16.7
4/5 80.0 77/117 658 81/122 66.4 0.6625
2/5 40.0 46/117 39.3 48/122 39.3 1.0
4/6 66.7 81/118 68.6 85/124 68.6 1.0
33.3 1.0
2/6 47/118 39.8  49/124 39.5
06 0 1/118 0.9 1/124 0.8 1.0
0.0212
53/62 85.5 504/712 70.8 557/774 72.0
9/62 14.5 208/712 29.2 217/774 28.0
0.6942
39/49 79.6 348/423 82.3 387/472 82.0
10/49 204  75/423 17.7 85/472 18.0
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92 93

MSM 2
HIV HIV Total P value
N=68 % N=802 % N=870 %
0.0015
20/62 323 286/693 413  306/755 40.5
11/62 17.7 191/693 27.6  202/755 26.8
22/62 355 104/693 150 126/755 16.7
5/62 8.1 64/693 9.2 69/755 9.1
4/62 6.5 48/693 6.9 52/755 6.9
0.2019
9/58 15.5 154/613 25.1 163/671 24.3
15/58 259 113/613 184 128/671 19.1
12/58 20.7 106/613 17.3 118/671 17.6
10/58 17.2 73/613 11.9 83/671 124
12/58 20.7 167/613 27.2 179/671 26.7
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92 93
MS M

HIV HIV Total P value
N=68 % N=802 % N=R70 %

0.087
33/67 493 295/764 38.6  328/831 39.5

34/67 50.8 469/764 61.4 503/328 60.5

22/28 78.6  191/294 65.0 213/322 66.2 0.2090
4/28 143 55/294 18.7 59/322  18.3 0.7982

1/28 3.6 12/294 4.1 13/322 4.1 1.0
028 0 2/294 0.7 2/322 0.6 1.0
028 0 14/294 4.8 14/322 44 0.6203
4/28 143 40/294 13.6 44/322  13.7 1.0

8/31 25.8 44/260 16.9 52/291 179 0.2208
3/31 9.7 37/260 14.2 40/291 13.8 0.7817
4/31 129 34/260 13.1 38/291 13.1 1.0
12/31 38.7 92/260 354 104/291 35.7 0.6971
4/31 129 58/260 22.3 62/291 21.3 0.3518
1/31 3.2 12/260 4.6 13/291 4.5 1.0
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92 93

MSM
HIV HIV Total P value
N=68 % N=802 % N=870 %
0.2583
52/60 86.7 635/699 90.8 687/759 90.5
8/60 13.3 64/699 9.2 72/759 9.5
3/8 37.5 7/62 113 10/70 143 0.0812
2/8 25.0 24/62 38.7 26/70 37.1 0.7009
5/8 62.5 33/62 53.2 38/70 54.3 0.7188
0.1549
50/61 82.0 616/698 883 666/759 &7.8
11/61 18.0 82/698 11.8 93/759 12.3
3/11 27.3 19/81 23.5 22/92 239 0.7209
1/11 9.1 22/81 27.2 23/92  25.0 0.2800
2/11 27.2 22/81 18.2 24/92  26.1 0.7217
5/11 45.5 19/81 23.5 24/92  26.1 0.1472
0.3688
3/13  23.1 11/96 11.5 14/109 12.8
10/13 769 85/96 88.5 95/109 87.2
0.1748
61/68 89.7 757/802 944 818/870 94.0
7/68 10.3 45/802 5.6 52/870 6.0
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92 93

MSM HIV-1
OR 95% C.I.
0 1 1.842 0.691-4.818
1 1.258 0.459-3.452
0 1
/ / / 2.138 0.902-5.065
1
>1 1.706 0.857-3.395
0~1 1
/ / / 2.362 1.352-4.126
1
>2 2.051 1.175-3.581
0~1 1
<22 |/ 1.693 0.926-3.095
>21 )/ 1
1.755 1.0-3.079
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92 93
MSM HIV-1
OR 95% C.I.
/ / 3.640 1.506-8.799
/ 1
/ / / 1.769 1.029-3.041
1
/ / / 2.208 1.309-3.726
1
2.43 1.177-5.017
1
<40 3.896 1.545-9.827
>39 1
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92 93

MSM HIV-1
OR 95% C.I.

<40 3.963 1.156-13.593
>39 1

/ / 3.813 1.222-11.899

/ 1

/ / / 3.067 1.560-6.031

1

0 1 2.107 1.053-4.217
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93

MSM
N=116

N % N % N %
1. 79 823 2 21 15 15.6
2. 94 979 0 0 2 21
3. 90 96.8 I 1.1 2 22

AIDS

4. 20 213 62  66.0 12 128
5. 91 958 3 32 I 1.1
6. 8 85 81 86.2 5 53
7. 87 94.6 2 22 3 33
8. 10 10.6 75  79.8 9 86
9. 88 92.6 6 63 I 1.1
10. 67 713 20 21.3 7 75
I1. 77  82.8 7 75 9 97
12. 68 73.1 18 194 7 75
13. 79  84.0 9 96 6 64
14. 82 88.2 6 6.5 5 54
15. 8-10 64 68.8 14 15.1 15 1e6.1
16. 84 894 4 43 6 64
17. 84 894 7 75 3 32
18. 88 94.6 2 22 3 32
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93
MSM

N=116

N % N % N % N % N %
1. 8 94 14 16.5 30 353 21 247 12 14.1
2. 10 11.8 28 329 21 247 17 20.0 9 10.6
3. 4 47 2 24 13 153 45 529 21 247
4. 2 24 2 24 8 94 44 518 29 341
5. 2 24 2 24 22262 43 512 15 179
6. 17 20.0 32 377 26 30.6 9 10.6 I 12
7. 18 21.2 32 377 24 282 & 94 3 35
8. 1 12 3 36 9 107 42 50.0 29 345
9. 2 24 4 47 33 388 31 365 15 177
10. 3 35 15 177 47 553 15 177 5 59
11. 3 36 2 24 9 107 33 393 37 441
12. 33 393 21 38.1 12 143 4 48 3 36
13. 5 59 7 82 11 129 33 388 29 341
14. 21 250 35 417 17 20.2 6 7.1 5 60
15. 37 44.6 34 41.0 8 9.7 3 36 1 12
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93
MSM

N=116

N % N % N % N % N %
1. 9 107 9 107 31 369 21 250 14 16.7
2. 7 8.4 & 9.6 19 229 27 325 22265
3. & 938 17 20.7 29 354 17 20.7 11 134
4. 11 134 13159 30 36.6 18 22.0 10 122
5. 7 84 7 84 22265 19 229 28 337
6. 9 108 6 72 28 337 18 21.7 22265
7. 5 6.0 7 84 24 289 15 18.1 32 386
8. 23 28.1 14 17.1 26 31.7 & 9.8 11 134
9. 5 6.1 4 49 16 19.5 23 28.1 34 417
10. 6 72 & 9.7 29 349 17 205 23 277
I1. 4 50 15 188 32 40.0 11 138 18 225
12. 6 72 10 12.1 24 289 13 157 30 36.1
13. 5 6.0 & 9.6 30 36.1 16 19.3 24 289
14. 3 36 4 48 19 229 24 289 33 398
15. I 12 6 72 17 205 22265 37 44.6
16. 4 48 I 12 19 226 21 250 39 464
17. 3 36 2 24 18 21.7 20 24.1 40 482
18. 3 36 4 48 15 18.1 23 277 38 458
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