#6 [ERMMEIZLTOENEMERES] OFHTH - #7380

1CD-10
F10 Fi1 F12 F13 F15 F18 F19 2%
FiLa—ji FAVE PN @nEEr BEeUORE EREBA EZ]]
151 13.20] 1[ 0.9] 1[0 0.9] 4[ 3.5] 37[32.5] 13[11. 4] 43[37.71  114[ 100]
—NETIZ )
EFERHY 26.7 100.0 0.0 0.0 89.2 15.4 76.7 64.0
wuyt R AEB 26.7 100.0 0.0 0.0 78.4 15.4 65. 1 56. 1
$ X HER 26.7 100.0 0.0 0.0 78. 4 15. 4 64.3 55.8
A E% n=14 n=38 n=108
L 78.6 0.0 100. 0 100.0 10.8 84.6 26.3 38.0
1~ 49H 7.1 0.0 0.0 0.0 10.8 15. 4 31.6 17.6
50~ 99 7.1 0.0 0.0 0.0 0.0 0.0 2.6 1.9
100E L E 7.1 100.0 0.0 0.0 78.4 0.0 39.5 42,6
BiE1EBT O n=42 n=113
ESERHY 0.0 0.0 0.0 0.0 29.7 0.0 21.4 17.7
Yoy R 0.0 0.0 0.0 0.0 16.2 0.0 16.7 11.5
stk HER 0.0 0.0 0.0 0.0 16. 2 0.0 16.7 1.5
ESIEH n=40 n=t11
gL 100.0 100.0 100.0 100.0 703 100.0 82.5 838
1~ 49 0.0 0.0 0.0 0.0 18.9 0.0 12,5 108
50~ 99[H 0.0 0.0 0.0 0.0 5.4 0.0 0.0 1.8
100[E L1 L 0.0 0.0 0.0 0.0 5.4 0.0 5.0 3.6
CHETIZ THAY ] OBRHY &) n=41 n=112
13.3 100.0 100.0 0.0 75.7 23.1 63.4 54.5
COIEMET THAY) oBRHY %) n=36 n=39 n=109
0.0 0.0 0.0 0.0 8.3 7.7 25.6 12.8
COIERTIEEE S LM ? (%) n=36 n=12 n=40 n=109
x5t 0.0 0.0 0.0 0.0 30.6 8.3 20.0 18.3
Hay ] 6.7 0.0 0.0 0.0 2.8 0.0 25.0 11,0
RIEE 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.9
EbobilL 93.3 100.0 100.0 100.0 66.7 91,7 52.5 69.7
TR#B cotEdY (BE1ER) %)
n=36 n=41 n=111
L 86.7 100.0 100.0 50.0 66.7 84.6 48.8 64,9
HY (Bl -h+)
6.7 0.0 0.0 25,0 8.3 0.0 14.6 9.9
Y (WF-h—0Z EHY)
6.7 0.0 0.0 25,0 25.0 15.4 36.6 25.2
TEE) UATOTREESWEEEMDY (BB 1 €M) & n=36 n=41 n=112
Tl 86.7 100.0 100.0 50.0 77.8 69,2 45,2 65.2
HY (Blzb -A+)
13.3 0.0 0.0 25.0 5.6 0.0 1.9 8.9
HY @V -h—DZEHY)
0.0 0.0 0.0 25.0 16,7 30.8 42,9 25.9
ERTHBEALOMEEMSDY (BE1ERH) O n=36 n=40 n=111
L 93.3 100 100 75.0 91.7 84,6 80 86.4
HY (Blzavk -k+)
0.0 0.0 0.0 25.0 2.8 0.0 2.5 2.7
HY @@V -h—-DEHY)
6.7 0.0 0.0 0.0 5.6 15.4 17.5 10.9
HERHYOBEOHEF
ARl © 33.3 50.0 25.0 26.7
T pste 100.0 33.3 37.5 33.3
mAT 100.0 50.0 25.0 26.7
E S| 33.3 12.5 13.3
BAERBOSHS5E (BEIEH) &
0.0 0.0 0.0 0.0 0.0 0.0 9.5 3.6
LREOSE B CENERDOH - F
25.0 25.0
B THRBOH > 1-F
50.0 50.0
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#7 [ERBBZI2LTOLEVEYRESE] OFHER, AWBLEY - ERE - SBmR

CNETIC CNETITESHERSHY ANns
THBBRAL 1E@ICEAL TERICEHY AL &Y
42[36. 81 52[45. 6] 20(17. 5] 71[61.7]  44[38.3]
3]
B 34(37.0] 44[47. 8] 14{15. 2] 57(62.0] 35[38.0]
*x 8[36. 4] 8[36. 4] 6[27. 3] 14[60. 9] 9[39. 1]
£& n=69
108%4¢ 1[ 1001 o[ ol of o] of o] 1[ 100]
208 ¢ 10[38. 51 10[38. 5] 6[23.1] 11[42.3] 15{57.7]
30ER 1L 13[31.0] 18[42.9] 11[26. 2] 24(57.1]1 18[42. 9]
401t 9[37.5] 13054, 2] 2[ 8.3] 21(87.5] 3{12.5]
508 4% 3[21. 4] 10[71. 4] 10 7.1] 8[57. 1] 6[42. 9]
60 LI E 5(83. 3] 1[16.7] of o] 5(83. 3] 1[16.7]
EYERESD 38.8+12.3 39.710.4 33.5+8.2 40.5+10.5 34,8+10.8
HEDRBE _
KRIE 69.0 53.6 65.0 57.7 68. 2
BE 0% 7.1 11.5 0.0 8.5 6.8
RIS 21.4 30.8 35.0 29.6 25.0
3E A1 2.4 3.8 0.0 4.2 0.0
BIBESHY 23.8 39.2 35.0 32.4 32.6
MERE O n=48 n=70 n=40
HIVIRA G R 0.0 0.0 0.0 0.0 0.0
HoViRia G &= 2.4 20.8 25.0 12.9 19.5
HBsH IR G2 0.0 2.1 0.0 1.4 0.0
HBsHi {4 51 28 9.5 12.5 0.0 1.4 5.0
HBcu R G2 9.5 16.7 5.3 11.4 12.5
TPHARG £ 22 0.0 0.0 0.0 1.4 0.0
MR (828 E) %) -
EBUIFE 2.4 19.2 10.0 14.1 6.8
HhaE 2.4 13.5 15.0 1.3 6.8
9SEVF 0.0 7.1 15.0 4.2 9.1
= 0.0 3.8 0.0 4.2 0.0
SER O
HmOBREHY  7.5(3/40) 18.4(9/49) 20. 0(4/20) 15.9(11/69 14.6(6/41)
HOEHTRHY 50.0 69.2 60. 0 63.4 56. 8
ESESHY 0.0 28.8 50.0 15.5 31.8
Ah8HY 23.8 42.3 60.0 0.0 100.0
Eo6HHY 0.0 9.6 0.0 2.8 6.8
HirrEHY 7.1 38.5 45,0 18.3 43.2
BEEEHY 21.4 26.9 15.0 26.8 18.2

198



#®8 [ERHBEZEZZZ L TVVEVNEYRES] OFHER, AhS LT - 178

CNETIC CAETICEHERDY ANz
ESRBALTERCEAL 1EHCLEHY 7L HY
42[36. 8] 52[45. 8] 20[17.5] 71[61.7]  44[38.3]
chETIZ %)
EHERHY 0.0 100 100 54.9 77.3
Yoy RS Y 0.0 88.5 85.0 47.9 68.2
HOLERRHY 0. 86. 3 90.0 49.3 65. 1
TR O ST R n=48 n=19 n=68 n=41
L 100.0 0.0 0.0 47.1 24. 4
1~49[ 0.0 31.3 21.1 14.7 22.0
50~99[H] 0.0 4.2 0.0 0.0 4.9
100[E AL 0.0 64.6 78.9 38.2 48.8
=1 ERT®%)
SRS Y 0.0 0.0 100. 0 11.4 27.3
Yuy H R 0.0 0.0 65.0 5.7 20.5
S OEARER 0.0 0.0 65.0 5.7 20.5
ESTRERO ST EHK n=18 n=69 n=43
L 100.0 100.0 0.0 89.9 74. 4
1~49[8] 66.7 5.8 18.6
50~ 99[H] 11.1 2.9 0.0
100 L L 22.2 1.4 7.0
ShETIZ THAY] OBEHY (W)
26.2 68.6 75.0 44.3 69.8
COIEMT THAY ] OBBRHY &)
12.2 8.2 25.0 9.0 18.6
COIEMTRELLMNBLA? &)
x5 0.0 0.0 85.0 114 23.3
THiY ] 14.6 9.8 15.0 8.6 18.6
REE 0.0 0.0 0.0 00 0.0
EbbdbiL 85. 4 90. 2 0.0 80.0 58.1
(EE) ToMEMdY (&E1ER) &)
n=49 n=70 n=42
L 83.3 59.2 40.0 729 52.4
HY (Bl -A+) 2.4 16.3 10.0 10.0 9.5
HBYQN-L—DEHY) 14.3 24.5 50.0 171 38.1
TRE) BATORBESHEMEMSY (BiE1£EM)
o n=50 n=70 n=43
L 73.8 58.0 60.0 68.6 58.1
HY (FElzavh -b+) 7.1 14.0 0.0 11.4 47
HBYQN-L—DTEHY) 19.0 28.0 40.0 200 37.2
ERTHEALOEEMSY (BiE1EM) &
n=41 n=50 n=19 n=68 n=43
Tl 90. 2 90.0 68. 4 91.2 79. 1
HY (Blzavh -h+) 2.4 0.0 10.5 1.5 4.7
HYQN -L—DTEHY) 7.3 10.0 21.1 7.4 16.3
HEMSH Y DEEOHEF
TE#E) © 25.0 0.0 50.0 16.7 33.3
TAE] st 25.0 80.0 0.0 33.3 33.3
WA 50.0 20.0 16.7 50.0 1.1
T~ 6H 0.0 0.0 33.3 0.0 22.2
BEMEOHSE (BAIFM ) n=40 n=69 n=44
5.0 3.8 5.0 5.8 2.3
rRN55
BMECENEROH-1 0.0 50.0 0.0 25.0 0.0
BHATHRBOS>1E 50.0 100.0 0.0 75.0 0.0
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hETCOHEB(1)

ORAHERRRICARLEESVAER - EEREEAY

(BEEOFIL, PEEN TN

1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 ] 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
HIV Ab #& 39 41 47 162 270} 316{ 340 362 291 313 311 302 309] 228 211 108) 112
HIV Ab + 0 0 0 0 0 0 0 0 0.3 0.3 0 0.3 0 0 0 1.9 0
HCV Ab +{ 53.8{ 65.1f 43.6{ 46.1] 436 53| 432 421 44.7] 405| 401} 371 35] 37.6] 23.6] 42.1] 336
21/39] 28/43] 2455 82/178] 127/291] 165/317| 153/354] 153/364] 140/313| 128/316] 121/301] 112/302] 108/309] 85/226f 50/212] 45/107] 38/113
HBs Ag + 2.6 23 0 1.7 24 1.9 34 22 0.3 25 23 1.7 1.6 0.9 9.4 0.9 21
1/39) 1743 os/60{ as181] 7/200] 6s318| 12/355] 8s365| 1/313} 8/317] 7/302] 5/302] 5/309] 2/226] 20/212) 1/107) 3/113
HBs Ab + 256/ 25.6] 108 13 8 115 122 3.8 3.9 22 26 1 23 29 2.6 29 0
10/39]  11/43 4/37] 18/138] 20/250] 10/87| 14/115( 10/262]  4/103 2/93] 3/ni6| 1/105] 3/132] 3/104] 2/76] 2/68]  0/67
HBc Ab + 16.7 94 18 5.8 0 4.9 0 0 22 0 0 0 20 1.6
1/6 5/83] 12/61) 6/104 0/82 4/81 0/60 0/4 1/45) o/6] 0/83]  0/55 1/49 1761
% Needle] 92.1] 953} 933 98| 898 921 86.7) 9498| 669 77.7] 823} 815 735 864 769 79.3 80
Use
(“fetjrnse) a5/38| 41/43] 66/60] 50/51] 134/149) 127/138| 156/180] 149/157| 83/124] 94/121| 121/147| 101/124] 121/166] 108/125) 83/108] 69/87] 80/100)
% Needle 50 70| 88.2| 67.6f 681 711 847 581 62| 618/ 59.3] 539] 565 49.5| 483 51
U
(past y:,s sH108| 42760 as/51] 98/145 94/138| 128/180] 133/157] 72/124] 715/121] 89/144] 73/123] 89.-165| 70.7124] 53.7107] 42/87) 61/100
% Needle] 84.2| 88.4] 679 97.2) 813 789 589 618 48] 554 63.4| 623} 478| 67.2 60{ 65.1| 60.2
Sharing
(lifetime)|] 32/38] 38/43] 36/53|  35/36| 109/134| 101/128| 99/168] 97/157) 69/123| 61/121f 85/134] 71/114] 76/159| 84/125] 63/105| 56/86( 59/98
%Needle 401 327} 529] 458| 68.1] 37.3] 376 35, 30.6] 285 259 17] 23.4| 19.2} 16.3] 144
Sharing
(pastayrear) 4A108] 11/82]  18/34] 60/131] 94/138] 62/166] 69/157] 43/123] 371/121] 41/144] 29/112] 27/159] 19/124] 20/104] 14/86] 14/97
;ggsﬂ;\‘t) i) 30.3] 534 599/ 59.6 71.1] 655 639, 634 67.2) 689 644/ 735
(lifetime) 41/155) 93/174] 94/157) 74/124] 86/121] 97/148| 78/122 104/164] 84/125] 13/106| E6/87] 72/98
Tg&‘gi") 10 20.8 48] 452 61.1] 56.2| 554! 533; 574| 576/ 52.4| 48.3| 59.6
(past year) 32/164| 84/175] T1/157] 66/108] 68/121| 82/148] 65/122] 95/164] 72/125] 55/105| 42/87] 59/%9
ERMBA
Y
(past year)
st 63.2] 49.2] 68.2] 407 44.2] 403| 419; 389 29 30.8] 37.9 36
IHAaY) 9| 285f 16.6] 417 358} 354 368] 389 40.3] 404{ 425 37
R E 1.3 8.4 7.6] 102 83| 118 6.8 9.3 9.7 5.8 1.1 5
EBnHHL 26.5 14 6.4 74 11.7] 125] 145 13| 20.2] 23.1] 184 22
n 155 179 157 108 120 144 117 162] 124] 104 87 100
mEmR ME| BHER| BE 25 28] 25| 28| 25 28| 26| 2E| 2E 28| 28| 252 28] 28
# 1 1 2 6 7 6 6 7 7 6 6 6 6 6 6 5 4
BA7E| B
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hETOHBE(2)

QFEFREOEEVFIER - KEFE (R #5880 AMEnEEsYU -
1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
HIV Ab #& 4 9 i1 33 35 18 37 42 43 26 38 26 48 24 37
'R
HIV Ab + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HCV Ab + 251 444 9.1 53; 48.6] 38.9] 405 31| 32.6f 23.1| 26.3] 269 29.2| 37.5| 29.7
174 4/9 1/11 7/32|  t1/35 1/18]  15/37]  13/42] 15/43 6/26|  10/38] /26
HBs Ag + 0 0 0 0 0 0 0 2.4 0 0 2.6 0 0 0 2.7
0/4 0/8 0/11 0/33 0/35 0/18 0/37 1/41 0/43 0/26 1/38 0/26
HBs Ab + 0 100 121} 114 56/ 125] 103} 154 188] 14.7] 115 104| 125 8.1
0/8 1/10 4/33 4/35 1/18 3/24 3/29 /43 3/16 5/34 3/26
HBc Ab + 10 1251 143 11.1] 125 1721 231 6.3 11.8] 115 16.7} 16.7} 162
1/10 4/32 5/35) 2/18 3/24 5/29|  10/43 116 4/34 3/26
% Needle 100 83.3] 90.9] 75.8| 886 889 818 81 86| 88.5] 92,11 923| 89.6] 91.7] 89.2
Use
(lifetime) 4/4 5/6| to/11]  25/33]  31/35| 16/18] 30/37| 34/42] 37/43] 23/26] 35/38] 24/26
% Needle 75 50| 727 424] 657, 389 459 405 34.9| 19.2| 289 423] 146| 125 207
Use
(past year) 3/4 3/6 8/1| 14733  23/35 /18] 11737 17/42]  15/43 5/26f 11738  11/26
% Needle 50| 66.7 81.8] 69.7| 79.4| 722 73| 66.7f 67.4] 654| 818 76 75; 87.5] 78.4
Sharing
(lifetime) 2/4 4/6 o/11]  23/33)  21/34)  13/18|  21/37y 28/42] 29/43] 11/26] 30/37] 19/25
%Needle 25| 33.3] 54.5] 364, 544, 222| 324 167 209 3.8/ 18.4] 231 8.3 125] 16.2
Sharing
(past year) 1/4 2/8) 6/11 12/33]  19/35 4/18]  12/37 /42 9/43 1/26 1/38 6/26
;ggi'ﬂw 1A 60| 72.2| 568 64.3| 55.8/ 61.5| 605 52| 64.6] 66.7| 75.7
' (lifetime) 2231 21/35 13/18 211370 21/42| 24/43] 16/26] 23/38] 13/25
;x%zi‘ﬂ@ 37.5] 343 389 351 14.6{ 11.6 38| 10.5] 154| 125 8.3 8.3
’1(past year) 12/32] 1235 718 13737 6/41 5/43 1/26 4/38 4/26 3/36)
ELENEES
Y 1 M (past
year)
et i) 344; 571 22.2] 432 415] 349 192 289 346, 188 8.3|] 30.6
T&% A 1881 17.1 27.8; 135 97} 116 3.8 26] 115 42 0 28
FRE 6.3 5.1 5.6 0] 0 0 0 2.6 0 0 42 0
Evnbizl 40.6 20| 33.3| 43.2] 488| 535/ 769| 658 538 77.1] 875 66.7
n 32 35 18 37 41 43 26 38 26 48 24 36
HEmE 2E £H 28| 2B 2B 2E2| £E2| £E2| £33 263 2E4| £E3] £E5| 2E5| = E5
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SRR 21 FEREFBRAMARMNE (= AP REE)
[E NSO HIV BYEDOFATEIRR VY A 7 BIEE R OB AIIEE & RERIOITICE T D%
SHEGREHREE

NEAEDERESZOHIVRELLTHOE=4) VJICEHTLIHR

yiamrseE - AR RORER SRR G

WrEs  [Bf] SRR E Lo ANEABRFIZOWTEYELAOF BTN -
HEHEOFE R EE, HITEE HIV BRICEDL I NA VR 7ITRIERET S Z LIZ L » T HIV
MEORBERN T AEAENE Lz, [FHE] FETIIEHBICAET 2 A EHER
FRICAR & R o B ABHERBELNRE LT, MBEOREDO TIKHREAKIZL 5
A Y RZITEIOB X B A LB X2 MEFAORE, 2V LITR2RED D ORTTHE S
EhE LT, [FR] OKREER. 21 VESZAADARNDH YD, EWIELAEN 34O LN
fro ZHVETREE. 77T BENFEANSEEE SO TV, @2006 41T 2 4 D HIV BEYE D3
NN, FORIT, SEELED T, HIV BEEIIRO N oz, @ [B #lfifs Y
ANADFY YT CEUBHITFR| HEOMFELTRTHLOIBENEN 24T ORD LI,
WL T O TENSDER THoTz, @I ZHFEDOHME LT THEEHE] ITHFEL TV
ZHBENBIULLE I o, ZOHEMIE. FEELRKETH o7,

[B2)#IEORRE RAHC, EWIELA « RIFE ORI HIV ERF D HE L TH 5 HIV
NEIET HETOHMITI2ERETHY ., TEHMWERBHF L LTERT5, bLIE 2%
BaE & LTE2 L CRICEMHERPHATIENZ 2D NEAREEZRET S LICX
D, BENIZEBTAHIVBEOEREZMDZ LN, SHROFRETFHITAH ETHLEETH S,

(DBE#H 7o ABBEZHEERNCAD &, A
BHERRICAR L o A EANBEIL EROL S TOLEN 3 EIX—FF - FEEL
OWTEMELAOF BTN - EHst0 RAUKTUTENSED TV, (1)
fEFERE, HTEE HIV BRI D S A1 AERIIREFE TG St HIV &G
YRAZITBIRFET AL THIVE RBOohiedol, RKCHEEZIT T

ROEBERHT 2FLENE T 5, %74»;«&?&% (MR RE ] oW T
X BEIFATAALAOXY YT ICEHE
QA MR THEEOBEEZTRT L0 BEhE

HRETIIEHEICAET H2AEMRA 2 £ T0R00h, Wb 7T B
RRICEBERE TARE LTS EARE LOEMTH-, (F2)
EXBE LT, AEEZEZAD I LEPNEE AEANBED ICD-10 HFRIC L H5RRE
DEBED TICHEARIZL 2N Y X717 (% 3) TR, PIFEEY F2 RERRE
BoMERYAELELICLS2MEZNR B OEFAIKRELBR-oTVD,
&, 2V UIEBRED b DIRTERE 2 £l FMBEDS L AR IEFELT

Il

L7, WEEDHBERNEVDOY, - ZEESL
TRLNTWAERTH L, (£F4)
QR 52 L DFEFID H B, EKELHE L 3 L8k

AETIE, 21 VE 52 HADARYD - BINTh, Zhbidg—uy @ - T
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UhE - TOTEBMNLENETRT L a—
o BEIHIE - REERIOILA K EE24ET
bDTHY, REFBWEERELTT
CTEBNSEABRE RO ERCBNTHLR
BAENX (50 ) TOFRICBRLN TV,

(BIREAEREEZE T 5RE XD 23
ERPOFEMNRE SN TRY, MFEIT 1 4
SO ICERIRESEREEH T HERDN 2 F

RENTVNEFEIER SN 2oz, K
WEIE DX & 72 5 [ HE B A B RRERIC
ABt & o T AEABE ITITEIC—ELUE
(6%LL E) DEI&TEYELRAENEENT
BY., HIV IEBORm Y X7 8L LTHEA
BEOBMICERTARELOLLTSED
Rt L - EREHIENMLETH B,

F1 2009 FiZHT HH4EAARBREOEE (B3 7E) [BAL: A%]

HE g At
HE 5 11 16
CEAE 3 7
w5 2

2 2009 FIZB T AHEAANRBEOR T HEYSE (B 0 A

B i At
BAIFLF ¥V 7) 1 1 2
C BB MR & 1 1 2
W OBEE 1 1 2
#£3 2009 FZBTHNEARED ICD-10 o3 [BAL 0 A
ICD-10 B ik A&t
FO (GRANSE - Z3EMERB) 4 0 4
F1 (R ERmEMHEE) 2 1 3
Ty a—v 1 0 1
HEEA 0 1 1
ZHIBFH 1 0 1
F2 (WeARFRRE ) 21 18 39
F3 (BR@yiE) 1 3 4
F4 (FhEEAERE) 1 0 1
F5 (JERAE « RIREZR &) 0 0 0
F6 (AMEEE) 0 1 1
F7 (R38R 0 0 0
F8 (BEAfEZR &) 0 0 0
F9 (% nfth) 0 0 0
G 29 23 52
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2009 IR DA EANEE ORWELA - HE1TE) & MIEFRIME DR
(B4 : B EEMPICEASERT)]

B i A&t

YRR 6.9(2/29) 4.3(1/23) 5.8(3/52)
FRAREES 0(0/29) 0(0/23) 0(0/52)

TEfE] FRER 6.9(2/29) 21.8(5/23) 13.5(7/52)
REEELE L ORI 6.9(2/29) 13.0(3/23) 9.6(5/52)
I 1 3.4(1/29) 4.3(1/23) 3.8 (2/52)
HIV Fifk 0(0/29) 0(0/23) 0(0/52)
HCV Hifk 3.4(1/29) 4.3 (1/23) 3.8 (2/52)
HBs UK 3.4 (1/29) 4.3 (1/23) 3.8 (2/52)
HBs Fifx 0(0/29) 0(0/23) 0(0/52)
TPHA 3.4(1/29) 4.3 (1/23) 3.8(2/52)
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FR 2 FEREFBMPRAREGIE (T4 IHEHAREX)
BRSO HIV BREQRITHRR U Y R 7 BEEROBIMAINE L HENSHICET 5%

MSM (2815 HIV RITOHE - FRICET 581K
Estimation and projection of HIV epidemic among men who have sex with men in
Japan: A mathematical modeling framework

Saman Zamani'* > , Laith Abu-raddad3’4, Joshua Schiffer4, Yasuharu Hidakas, Sonia Pilar Suguimoto

Watanabel, Satoshi Nakasel, Masako Ono-Kiharal, Seiichi Ichikawa6, Masahiro Kihara'

1Dept. of Global Health and Socio-epidemiology, Kyoto University School of Public Health, Kyoto, Japan,
2Research Resident, Japan Foundation for AIDS Prevention, 3Program in Biostatistics and Biomathematics
& Vaccine and Infectious Disease Institute, *Fred Hutchinson Cancer Research Center, Seattle, U.S.A,
*Kansai University of Nursing and Health Sciences, Awaji, Japan, 6Dept. of Infection Control and

Prevention, Nagoya City University, Nagoya, Japan

ABSTRACT
Our research group developed a population-based compartmental model for better understanding of the
HIV epidemiology among men who have sex with other men (MSM) in Japan. This model has been
updated based on the new surveillance data, and new HIV sero-prevalence data from MSM community in
Japan. The model has been fitted to three concurrent lines of data among MSM in Japan including 1) HIV
prevalence as measured by point-prevalence surveys, 2) number of newly diagnosed HIV cases per year,
and 3) number of newly diagnosed AIDS cases per year. The model has also been subject to extensive and
ongoing sensitivity analyses considering several parameters including condom use rate among Japanese
MSM, behavioral risk reduction upon HIV diagnosis, behavioral risk reduction upon AIDS diagnosis,
fraction of HIV test repeaters and the coverage of HIV testing among MSM in Japan.

The model which relies on the existing data on HIV infection and related risk characteristics among
MSM in Japan predicts that by the end of 2009, the prevalence of HIV infection could be on average 6.8%
among Japanese MSM living in Japan. HIV prevalence among MSM will continue to increase as more
infected persons enter treatment and survive for a long period of time. It is predicted that prevalence will
exceed 10% around the year 2020. However, the incidence rate of the infection that is estimated to be
around 1.0 per person-year by the end of 2009 is likely to stabilize in the next few years. The model also
predicts that with current high HIV testing rate of about 50%, we can expect that about 780 HIV infections
be detected among Japanese MSM in 2009. There have been more than 10,000 HIV infections among
MSM since the discovery of the epidemic in the early eighties. Further analyses and predictions are to be

continued in 2010.
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INTRODUCTION

Japan with a population of about 128 million has been considered having a low HIV prevalence for many
years; however, recent surveillance data show an increasing number of people have been diagnosed with
HIV or AIDS. Since 1985, 10788 cases of HIV infection and 5024 cases of AIDS have been reported to
the Ministry of Health, Labour and Welfare. Among both reported cases of HIV and AIDS, more than 75%
are Japanese nationals and the remaining are from other states especially from East Asian countries. The
trend of the number of reported HIV cases is increasing in the recent years; more than a third of them have
been diagnosed and reported in the past 4 years. While this increasing trend of reported HIV and AIDS
cases could be due to increased availability of HIV testing services, there is little doubt about an ongoing

HIV epidemic in Japan.

The HIV epidemic in Japan has been particularly concentrated among men who have sex with other men
(MSM). According to the surveillance report, 50% (5404/10788) of all reported HIV cases and 61%
(5400/8815) of male reported cases in Japan were among MSM.

In order to estimate and project prevalence and incidence of HIV infection among MSM in Japan, we used
a population-based compartmental model, both in deterministic and stochastic forms. We parameterized
the model using available data some of which, such as diagnosis rate of HIV/AIDS cases and detailed
sexual behavior attributes, are not known satisfactorily. We used HIV surveillance data, demographic
measures, the available evidence on the HIV prevalence among Japanese MSM living in Japan and their
related risk characteristics, in addition to our best judgment based on the experience studying the HIV

epidemic in Japan.

The available information on the HIV prevalence among MSM in Japan are derived mainly from HIV
testing centers and HIV testing sites running throughout the country. In a recent review, it was reported
recent HIV prevalence of 4.5% and 5.7% among MSM in Nagoya and Tokyo, respectively. The report
concludes that while annual figures indicate yearly fluctuations, there is an overall pattern of gradual

increase in the prevalence of HIV among MSM in Japan (21).

Our syntheses on the available evidence of HIV sero-prevalence among MSM in Japan also shows that the
prevalence increases gradually from 1.8% in 1993 to higher than 5% in 2008 (Table 1).
Table 1. Average prevalence of HIV infection among Japanese MSM based on the available serological

measurements from 1993 to 2008.

Year 93 194 | 95|96 |97 |98 | 99|00 |01 | 02 (03 {04 (05|06} 07 08

HIV

1.8(29119135(34)|129128(32|35]32(34[32|50(45]39]57
prevalence
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Fitted epidemiologic measures
We fit our model to three kinds of measured data:
1) The updated HIV prevalence as measured in point-prevalence surveys at testing locations or
during testing events.
2) The updated number of newly diagnosed HIV cases every year.

3) The updated number of newly diagnosed AIDS cases every year.

Fitting parameters
We use the following parameters as our fitting parameters:

1) The size of the active MSM population.
2) The behavioral fitting parameter b(i) that corrects for sexual network effects [7-9], informational

limitations of ego-centric sexual behavior data, and non-random biases in sexual behavior
reporting [10]. Since the model is mainly sensitive to the risk behavior in the higher risk groups as

HIV prevalence is still a low level, We fix the b(i) for i =1,2,3,4,5 at 0.30, and use b(i) for

i=6,7,8,9,10 as the fitting parameters yielding fitted values in the range of 0.23 to 0.70 for

these parameters.

Model parameters and basic assumptions

HIV pathogenesis is described by the three stages of acute, latent, and AIDS. The relative risks of
transmission per coital act per HIV stage are extracted from the measurements of Wawer et al. [14] by
collapsing the sub-strata in their classification of incident, prevalent, and late stages into the three stages of
acute, latent, and late [15]. The transmission probability per anal sex act per HIV stage is assumed to be

five fold higher than that of heterosexual sex consistent with measurements of this probability [16].

HIV pathogenesis for undiagnosed HIV sero-positives is described by the three stages of acute, latent, and
AIDS whose durations are assumed to be 2.5 months (acute), 10 years (latent), and 1 year (AIDS),
respectively. These values are based on the transmission probability classification in Wawer ef al. [14] and
recent reassessment of HIV natural history by the UNAIDS Reference Group on Estimates, Modeling and
Projections [17]. For the diagnosed population, HIV pathogenesis is described by the three stages of acute,

latent, and

RESULTS

We generated a set of preliminary and tentative predictions concerning the nature of HIV epidemiology
among MSM in Japan. The updated model predicts that by the end of 2009, the prevalence of HIV
infection could be on average 6.8% among Japanese MSM living in Japan. HIV prevalence among MSM
will continue to increase as more infected persons enter treatment and survive for a long period of time. It

is predicted that prevalence will exceed 10% around the year 2020. However, the incidence rate of the
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infection that is estimated to be around 1.0 per person-year by the end of 2009 is likely to stabilize in the

next few years (Figure 1).
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Figure 1. The estimated prevalence and incidence of HIV infection among Japanese men who have sex
with other men (MSM)

The model also predicts that with current high HIV testing rate of about 50%, we can expect that about 780
HIV infections be detected among Japanese MSM in 2009. There have been more than 10,000 HIV

infections among MSM since the discovery of the epidemic in the early eighties (Figure 2).

Figure 2. The numbers of new HIV infections and detected new HIV infections in a year among Japanese

men who have sex with other men (MSM)
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Sensitivity analyses of the key parameters in the model
The purpose of our sensitivity analysis was to determine whether adjustments in unknown / assumed
parameters within reasonable limits still allow for model fit to three concurrent lines of data among MSM
in Japan including 1) HIV prevalence as measured by point-prevalence surveys, 2) number of newly
diagnosed HIV cases per year, and 3) number of newly diagnosed AIDS cases per year. We examined the
sensitivity of our predictions for the outcomes of:

e True HIV prevalence in 2020

e HIV incidence rate in 2020

e New HIV infections per year in 2020

e New AIDS cases per year in 2020

e Total number of diagnosed HIV / AIDS cases in 2020

e  Year in which the number of diagnosed HIV cases is predicted to peak

The parameters are:
e Condom use = 0.60
e Risk reduction with HIV diagnosis = 0.8
e  Risk reduction with AIDS diagnosis = 1
e Fraction of repeat testers = 0.1

e Diagnosis rate = 0.5 beyond 2008

Implied variability for each parameter is +/- 15%. These choices represent the most influential parameters

in our multiple analyses of the model.

In our original model, we did not account for the differing scales of all three sets of data (HIV prevalence
as measured by point-prevalence surveys, number of newly diagnosed HIV cases per year, and number of
newly diagnosed AIDS cases per year) when fitting the model concurrently to these datasets. Therefore,
the data with the largest scale (number of newly diagnosed HIV cases per year) was weighted the most
heavily, while HIV prevalence received the least weight. To provide equal weight for all three sets of data,
we equalized the scales of the three sets of data according to their variances. As demonstrated in the table,
we still were able to achieve fit to all three sets of data with this alteration. Model output varied only
slightly. All further analyses within the sensitivity analysis were performed with the three data sets on an

equal scale,

It should also be emphasized that this analysis was not performed to assess the effect of varying each of
these parameters on the above outcomes. Rather, we investigated whether or not model fitting to the three
lines of empirical data would remain robust if assumptions of parameter values were altered. Variability in
new HIV infections per year appear large, but differ between model fits largely due to differences in the

number of active MSM in Japan.
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The two major point of the analysis are:

1) The model remains robust in terms of its ability to fit the empiric data with most adjustments in
parameter values. However, the model fits less well with at least one of the empiric data sets in the
context of high-assumed reduction of HIV risk behavior with HIV diagnosis (0.92), low-assumed
fraction of re-testers (0.085), low assumed yearly HIV diagnosis rate beyond 2008 (0.42), and high-
assumed HIV diagnosis rate beyond 2008 (0.58). It is therefore important that population estimates

for each of these parameters is accurate for proper conduction of the model.

2) Estimates for prevalence and incidence at 2020, as well as year of peak number of HIV diagnoses, are
very similar for each of the model fits. Therefore, the qualitative results of the model withstand all

adjustments in parameter values for curve fits. It is therefore likely that:

e The number of diagnoses of HIV infection of MSM will peak in the next one to two years.
e HIV prevalence among MSM, will continue to increase as more infected persons enter therapy
and survive for a long period of time despite a decrease in new infections.

e The incidence rate is also likely to stabilize in the next few years.

New HIV New AIDS Total Year with peak #
infections per HIV/AIDS of HIV diagnoses
cases/year
year cases / year
Baseline 643 113 756 2010
Baseline with 2010
fitting weights 793 139 942
based on variance
Condom use
o 051 863 152 1015 2010
s 0.69 871 151 1022 2010
Risk reduction
with HIV
diagnosis
o (.68 707 123 830 2010
o (.92%% 273 48 321 2009
Risk reduction
with AIDS
diagnosis
s 0.85 848 148 996 2010
Fraction of repeat
testers
o (.085%* 1101 192 1293 2010
e 0.115 788 140 928 2010
Diagnosis rate
beyond 2008
o (.42%% 640 134 774 2011
o (.58** 1061 166 1227 2009

** Reasonably poor fit to at least one set of empirical data.
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DISCUSSION AND RECOMMENDATIONS

It is estimated that persistence of the relatively high diagnostic rate currently will lead to a gradual decline
in the number of newly diagnosed AIDS cases among MSM in the next few years after reaching the peak

sometime within the next two to three years.

We estimate that the substantial increases in uptake of HIV testing among MSM since the beginning of this
decade have facilitated the diagnosis of large number of HIV infections. By the end of 2008, it is estimated
that almost 70% of HIV infections among /iving MSM have already been diagnosed and that 55% of all
HIV infections among MSM in Japan since the discovery of the epidemic were diagnosed prior to
progression to AIDS. Given the assumed high diagnostic rate currently at 50% per person-year, close to

half of incident HIV infections are currently diagnosed every year.

HIV incident rate among MSM in Japan is estimated currently at about 1.0% per person-year. The
incidence rate has been growing since the discovery of the epidemic and its fastest growth was between
1995 and 2005. The incidence slowed its growth in the last three years and given the relatively high

diagnostic rates currently, the incidence rate is likely to stabilize at current rates for the next few years.

A second generation bio-behavioral surveillance survey among MSM, that includes also STI surveillance
with HSV-2 in particular, may substantially enhance our understanding of the epidemic, provide an
estimate of actual HIV prevalence among MSM, and provide more accurate estimate of some of the model
parameters. It is also recommended that better quantification of the levels of HIV diagnosis will be helpful

for future estimation and projection.
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