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Abstract

By the end of November 2021, Taiwan has been notified that the number of
people diagnosed with HIV has exceeded 40,000. In order to prevent the spread of the
infection chain and prevent the spread of the epidemic, an epidemic monitoring
program, HIV screening program, and regular follow-up of HIV-infected persons for
medical treatment are all important strategies for our country. Therefore, this study
intends to use 2019~2020 the national HIV/AIDS reporting system to estimate

durable viral suppression. The result is summarized as the following:

Among the 27,706 cases included in the study, the percentage of durable viral
suppression during 2019~2020 was 87.1%, and the mean of days a person spent above
1,500 copies/mL were 184 days, and the geometric mean of Viremia Copy-Years was
90 copy*years/mL. 96.0% of the analytic cohort had a suppressed VL on their latest
test. However, we found that relative difference between durable viral suppression
and single test result were 9.3%. In logistic regression, we found the risk factors of
durable viral suppression were including young population, education level, injection
drug addicts, people ling in east area, people attending regional hospitals, drug

resistance, poor continuity of care, and first CD4 value <350 during study period.

In summary, this study found that using a single VL measure to estimate the
percentage of HIV patients with durable viral suppression (all VLs <200 copies m/L)
overestimated 9.3%. Longitudinal VL measures capture an individual’s cumulative
exposure to viral replication over time, and it can be used as an indicator to assess the
quality of case management or medical care. In addition, case management should be
strengthened for factors that affect viral suppression, in order to achieve the 95-95-95

target set by the World Health Organization in 2025.

Key Words: HIV, Viral suppression, Continuity of care
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‘}E;t N=27,706 % n=20,230 % n=3,714 % n=3,718 % n=44 %
2 1,460 5.3 1,004 5.0 185 5.0 270 7.3 1 2.3
3 4,495 16.2 3,298 16.3 573 154 615 16.5 9 20.5
4 11,431 413 8,455 418 1555 419 1,400 37.7 21 4717
5 5,902 21.3 4222 20.9 807 21.7 868 23.4 5 11.4
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7 1,183 4.3 891 4.4 147 4.0 143 3.9 2 4.6
8 734 2.7 551 2.7 77 2.1 106 2.9 0 0.0
9 232 0.8 155 0.8 42 11 33 0.9 2 4.6
10 41 0.2 30 0.2 9 0.2 2 0.1 0 0.0
11 15 0.1 10 0.1 4 0.1 1 0.0 0 0.0
12 4 0.0 4 0.0 0 0.0 0 0.0 0 0.0
13 4 0.0 4 0.0 0 0.0 0 0.0 0 0.0
14 2 0.0 1 0.0 1 0.03 0 0.0 0 0.0
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2001 120.5 84.3 119.5 84.6 119.3 85.7
2002 121.8 84.2 119 87.7 136.6 81.7
2003 122.4 85.8 123.8 83.5 128.1 94.6
2004 119.5 84.2 121.5 84.9 117.8 86.3
2005 121.4 87.5 122.8 86.2 1154 85.3
2006 121.5 84.6 119.9 81.3 117.2 88.7
2007 121.2 86.1 116.1 81.9 118.1 87.5
2008 121.4 87 118.1 83.5 112.1 83.8
2009 120.1 85.9 121.2 88.4 116.8 85
2010 121.1 87.3 118.5 83.3 114.1 92.3
2011 120 85.3 121.8 84.4 114.7 85.7
2012 119 85.2 122.4 87.3 111.2 85.4
2013 118.8 84.3 121.3 84.6 115.3 96.2
2014 118.7 85.7 118.9 81.6 111.8 81
2015 117.6 84.2 116.1 79.7 109.1 80.9
2016 1194 84.8 114.5 80 121.6 90.3
2017 119.5 84.7 117 83.2 119.5 88.9
2018 114.9 80.7 115.6 89.9 112.1 78.1

23



23T HALUFE 1%.3‘:1‘:%?:}{%& B 3] 2 :I{Iﬁi ¥ >1,500 copies/ml F-2; 4 #
F o 3 Bl

AR B3 T ik Wl i = i+ £>1,500 copies/ml

* N n % n % e % g EEL
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2000 325 290 89.2 35 10.8 16 49 153 93.9
2001 411 376 91.5 35 8.5 14 3.4 170 117.8
2002 504 467 92.7 37 7.3 13 2.6 167 138.0
2003 589 539 91.5 50 8.5 21 3.6 218 131.4
2004 978 843 86.2 135 13.8 56 5.7 206 134.2
2005 1,977 1,607 81.3 370 18.7 150 7.6 177 119.5
2006 1,715 1,376 80.2 339 19.8 113 6.6 195 121.5
2007 1,272 1,061 83.4 211 16.6 78 6.1 173 120.9
2008 1,230 1,056 85.9 174 14.2 69 5.6 152 115.2
2009 1,230 1,090 88.6 140 11.4 62 5.0 207 116.2
2010 1,377 1,206 87.6 171 12.4 74 5.4 169 105.4
2011 1,538 1,347 87.6 191 12.4 67 4.4 210 143.8
2012 1,806 1,602 88.7 204 11.3 85 4.7 189 120.8
2013 1,871 1,650 88.2 221 11.8 101 54 189 134.1
2014 1,851 1,636 88.4 215 11.6 101 55 179 144.7
2015 1,993 1,771 88.9 222 11.1 104 5.2 185 142.3
2016 2,065 1,832 88.7 233 11.3 100 4.8 191 126.5
2017 2,217 1,955 88.2 262 11.8 127 5.7 184 126.8
2018 1,742 1,505 86.4 237 13.6 82 4.7 194 132.7
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2019-2020 # & 5 4 € >1,500 copies/ml p* &

sy 2L
dipe 0T 3 p 3~6 i * 6~9 i * 9~12 i * 12~18 i *  18~24 i *
N n % n % n % n % n % n %
%3+ 1468 396 27.0 405 276 314 214 191 13.0 156 10.6 6 0.4
1984 0 0 - 0 - 0 - 0 - 0 - 0 -
1985 0 0 - 0 - 0 - 0 - 0 - 0 -
1986 0 0 - 0 - 0 - 0 - 0 - 0 -
1987 0 0 - 0 - 0 - 0 - 0 - 0 -
1988 0 0 - 0 - 0 - 0 - 0 - 0 -
1989 0 0 - 0 - 0 - 0 - 0 - 0 -
1990 0 0 - 0 - 0 - 0 - 0 - 0 -
1991 2 1 50.0 0 0.0 1 50.0 0 0.0 0 0.0 0 0.0
1992 0 0 - 0 - 0 - 0 - 0 - 0 -
1993 2 0 0.0 0 0.0 2 100.0 0 0.0 0 0.0 0 0.0
1994 4 0 0.0 1 250 0 0.0 2 500 1 250 0 0.0
1995 2 1 50.0 0 0.0 0 0.0 1 500 0 0.0 0 0.0
1996 4 1 25.0 1 250 0 0.0 1 250 1 250 0 0.0
1997 4 0 0.0 1 250 2 500 0 0.0 1 250 0 0.0
1998 5 3 60.0 1 200 1 200 0 0.0 0 0.0 0 0.0
1999 12 3 25.0 4 333 2 16.7 1 8.3 2 16.7 0 0.0
2000 16 6 37.5 5 313 2 12.5 3 1838 0 0.0 0 0.0
2001 14 4 28.6 4 28.6 4 28.6 1 7.1 1 7.1 0 0.0
2002 13 4 30.8 5 385 1 1.7 1 7.7 2 154 0 0.0
2003 21 3 14.3 7 333 6 28.6 1 4.8 4 190 0 0.0
2004 56 12 214 16 28.6 14 25.0 6 10.7 8 14.3 0 0.0
2005 150 45 30.0 41 273 32 213 18 120 13 87 1 0.7
2006 113 22 195 39 345 23 204 18 159 11 9.7 0 0.0
2007 78 22 282 23 295 15 19.2 11 141 7 9.0 0 0.0
2008 69 25 36.2 21 304 12 174 6 8.7 5 7.2 0 0.0
2009 62 10 16.1 18 29.0 17 274 9 145 8 12.9 0 0.0
2010 74 16 216 26 351 22 29.7 6 8.1 4 5.4 0 0.0
2011 67 16 239 15 224 14 209 8 11.9 14 209 0 0.0
2012 85 20 235 22 259 23 271 12 141 8 94 0 0.0
2013 101 32 317 23 228 19 1838 13 129 14 139 0 0.0
2014 101 35 347 25 248 17 16.8 11 109 11 10.9 2 2.0
2015 104 30 28.8 29 27.9 18 17.3 15 144 10 9.6 2 1.9
2016 100 27 27.0 22 220 26 26.0 12 120 13 13.0 0 0.0
2017 127 34 26.8 37 291 25 197 20 157 10 7.9 1 0.8
2018 82 24  29.3 19 23.2 16 195 15 183 8 9.8 0 0.0
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ui oL FHmE Bl -+ #>1,500 copies/ml £ 54 A
10 =t (<200 copies/ml)  P-value T35 e P-value # &% P-value
N % n % n %  mean EE S
B3 27,706 100.0 24,133 87.1 1,468 5.3 184 90
4 5] 0.0004 0.23 0.01
+ 1,304 6.3 1,094 83.9 82 6.3 202 100
g 26,402 127.2 23,039 87.3 1,386 5.2 185 89
£ #2 <0.0001 0.32 0.03
<20 823 3.0 671 81.5 59 7.2 182 104
20-29 13,094 47.3 11,227 85.7 790 6.0 189 90
30-39 9,110 32.9 8,010 87.9 457 5.0 185 81
40-49 3,405 12.3 3,070 90.2 119 35 178 75
>=50 1,274 4.6 1,155 90.7 59 4.6 150 74
s <0.0001 0.12 0.02
<20 25 0.1 18 72.0 2 8.0 393 160
20-29 3,208 11.6 2,702 84.2 224 7.0 195 103
30-39 10,010 36.1 8,700 86.9 568 5.7 186 92
40-49 8,497 30.7 7,387 86.9 435 5.1 184 90
>=50 5,966 215 5,326 89.3 239 4.0 178 79
KRR <0.0001 0.37 <0.0001
BP T 11,494 41.5 9,404 81.8 875 7.6 188 110
&b 16,212 58.5 14,729 90.9 593 3.7 182 77
7' F <0.0001 0.08 0.05
MSM 20,230 73.0 17,984 88.9 963 4.8 185 85
Ll S 718 2.6 643 89.6 35 49 186 82
PMHE -5 2,996 10.8 2,675 89.3 136 4.5 168 77
IDU 3,718 13.4 2,795 75.2 331 8.9 195 138
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N % n % n %  mean EoE S
T 3B W) <0.0001 <0.0001 0.10
AR 11,333 40.9 10,213 90.1 427 3.8 189 91
* 3,919 14.1 3,331 85.0 230 5.9 213 106
P 4,611 16.6 3,956 85.8 283 6.1 157 77
3 T 2,702 9.8 2,305 85.3 166 6.1 180 110
B AEE 4,660 16.8 3,963 85.0 300 6.4 190 74
% 481 1.7 365 75.9 62 12.9 195 139
%5 [N N <0.0001 <0.0001 0.10
¥ g 15,330 55.3 13,746 89.7 695 4.5 169 73
EX-R gE3 11,654 42.1 9,930 85.2 656 5.6 201 110
B % %5 S 566 2.0 392 69.3 66 11.7 172 176
EORs 2 0.0 2 100.0 0 0.0 - 65
PRk &7 <0.0001 <0.0001 <0.0001
& 26,972 97.4 23,702 87.9 1,350 5.0 171 86
2 734 2.6 431 58.7 118 16.1 360 496
pika <0.0001 <0.0001 <0.0001
# 1,778 6.4 747 42.0 358 20.1 251 624
3 25,928 93.6 23,386 90.2 1,110 4.3 165 78
FryFy- 1
CD’Z <0.0001 0.01 <0.0001
<350 5,161 18.6 3,637 70.5 633 12.3 196 207
>=350 22,530 81.3 20,484 90.9 835 3.7 178 74
W 3FE <0.0001 0.76 0.001
2010 # = 14,161 51.1 12,182 86.0 768 5.4 185 92
2010 £ ¢ 13,545 48.9 11,951 88.2 700 5.2 187 87
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%18 =T (<200 copies/ml)  P-value T iax fie P-value #® %% P-value
N % n % n % mean i
FLE TR <0.0001 0.49 <0.0001
2 26,297 94.9 23,101 87.8 1,264 4.8 187 86
3 1,409 5.1 1,032 73.2 204 14.5 180 192
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>=50 1,274 4.6 1238 97.2 1,155 90.7 -6.7
Ly #s
<20 25 0.1 20 80.0 18 72.0 -10.0
20-29 3,208 11.6 3043 94.9 2,702 84.2 -11.2
30-39 10,010 36.1 9582 95.7 8,700 86.9 -9.2
40-49 8,497 30.7 8159 96.0 7,387 86.9 -9.5
>=50 5,966 21.5 5798 97.2 5,326 89.3 -8.1
KT AR
BT 11,494 415 10,838 94.3 9,404 81.8 -13.2
S-S P 16,212 58.5 15,764 97.2 14,729 90.9 -6.6
7 T
MSM 20,230 73.0 19,513 96.5 17,984 88.9 -7.8
BRE A 718 2.6 690 96.1 643 89.6 -6.8
EpRE -9 2,996 10.8 2,894 96.6 2,675 89.3 -7.6
IDU 3,718 134 3,466 93.2 2,795 75.2 -194
His 44 0.2 39 88.6 36 81.8 -1.7
T 3 5
R 11,333 40.9 10,988 97.0 10,213 90.1 -7.1
A 3,919 14.1 3,747 95.6 3,331 85.0 -11.1
P 4,611 16.6 4,412 95.7 3,956 85.8 -10.3
2 W 2,702 9.8 2,583 95.6 2,305 85.3 -10.8
B3 4,660 16.8 4,443 95.3 3,963 85.0 -10.8
LW 481 1.7 429 89.2 365 75.9 -14.9
¥ Bk
# g9 15,330 55.3 14,839 96.8 13,746 89.7 -7.4
¥ B %5 [ 11,654 42.1 11,157 95.7 9,930 85.2 -11.0
%I 566 2.0 527 93.1 392 69.3 -25.6
EORLY 2 0.0 2 100.0 2 100.0 0.0

29



4 2L - Lpa 2l #F RS L] ko)
I8 =t (<200 copies/ml ) (<200 copies/ml ) i3
N % n % n % e

PRl ¢ W7

2 26,972 97.4 26,038 96.5 23,702 87.9 -9.0

. 734 2.6 564 76.8 431 58.7 -23.6

£ 1,778 6.4 1,344 75.6 147 42.0 -44.4

3 25,928 93.6 25,258 97.4 23,386 90.2 -7.4
B % - 4 CDA

<350 5,161 18.6 4,680 90.7 3,637 70.5 -22.3

>=350 22,530 81.3 21,909 97.2 20,484 90.9 -6.5
I

2010 & = 14,161 51.1 13,565 95.8 12,182 86.0 -10.2

2010 # {5 13,545  48.9 13,037 96.2 11,951 88.2 -8.3

- 26,297 94.9 25,334 96.3 23,101 87.8 -8.8

3 1,409 5.1 1,268 90.0 1,032 73.2 -18.6
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#6-1 Frg B pe TS A RA R APl A

TR gl %%v’f»‘ ?ﬂé%ﬂ% %?p§r%
N n % n % n %
&3 3,482 1,584 45.5 1,724 49.5 174 5.0
MSM 2,202 1,136 71.7 1,000 58.0 66 37.9
IDU 885 224 14.1 571 33.1 90 51.7
7 IDU 758 186 11.7 498 28.9 74 42,5
~ DU 127 38 2.4 73 4.2 16 9.2
BHERE2EEL 387 219 13.8 150 8.7 18 10.3
H 8 5 0.3 3 0.2 0 0.0
PRL Y HT
& 3,186 1,464 92.4 1,559 90 163 93.7
7 296 120 7.6 165 9.6 11 6.3
PRk
S 940 380 24.0 519 30.1 41 23.6
A 2,542 1,204 76.0 1,205 70 133 76.4
iy
<20 % 151 78 4.9 61 35 12 6.9
20-29 1,818 841 53.1 885 51.3 92 52.9
30-39 1,070 469 29.6 558 32.4 43 24.7
40-49 324 133 8.4 171 9.9 20 115
>50 119 63 4.0 49 2.8 7 4.0
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% 6-2 * 5tk TS um;;%ifjﬁgﬁ;;,e;m\ﬁ

L N 3 L A

. 83 MSM IDU _- Hw
n % n % n % n %
K 27,706 20,230 3,718 3,714 44
PRl v %7
S 26,972 19,730 975 3,568 96.0 3,630 97.7 44 100.0
2 734 500 2.5 150 4.0 84 2.3 0 0.0
PRt
S 1,778 1,067 5.3 542 14.6 164 4.4 5 11.4
2 25,928 19,163 94.7 3,176 85.4 3,550 95.6 39 88.6
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% 63 % %5 EN A :I{Iﬁi £ >1,500 copies/ml T 35 % #cs #F 53

» >3 5?%‘?“&: T?pii‘—?l‘% ’;‘4?\:%!‘%
o N n T X fie n T iax #i n T ax fic
&3 695 169 656 201 66 172
MSM 934 507 168 398 199 29 211
IDU 312 83 181 199 205 30 138
5 IDU 271 68 182 179 199 24 141
-~ IDU 41 15 179 20 263 6 127
PPFIZ 2MEL 168 102 161 59 192 7 158
H s 3 3 318 0 0
e A 1
£ 1,300 652 156 589 181 59 161
7 117 43 358 67 369 7 269
2 307 118 237 175 266 14 193
A 1,110 577 155 481 177 52 167
£ &
<20 & 59 35 176 17 208 7 151
20-29 762 362 173 363 203 37 208
30-39 442 215 166 211 201 16 131
40-49 111 52 163 54 190 5 87
>50 # 43 31 147 11 163 1 79
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L7 hi- SpdREz BEDpE ERRE LB NG

Bois- LpaE

S8 R <200 copies/mL >200 copies/mL  P-value
N % n % n %
&3t 27,706 26,602 1,104
FHm+E <0.0001
>200 copies/mL 3,573 129 2,469 9.3 1,104 100.0
>1,500 copies/ml = #& 174 = 218 = <0.0001
&3 1,468 5.3 1,066 4.0 402 36.4
3 p 396 27.0 323 1.2 73 6.6
3-6 B 405 27.6 301 11 104 94
6-9 i * 314 21.4 224 0.8 90 8.2
9~12 i * 191 13.0 124 0.5 67 6.1
12~18 i * 156 10.6 90 0.3 66 6.0
18~24 i * 6 04 4 0.0 2 0.2
copy*years/ml copy*years/ml copy*years/ml
E:: :ﬁﬁi HESP ISR 90 75 6,611 <0.0001
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28 A RMEHEAR A CELD

230 Bots— 454 <200 i
i L= § /E?Z £>200 i+ £ <200 P-value
N n % n %
Bt 26,602 2,469 9.3 24,133 90.7
e 0.0541
& 1,227 133 10.8 1,094 89.2
g 25,375 2,336 9.2 23,039 90.8
##L <0.0001
<20 768 97 12.6 671 87.4
20-29 12,479 1,252 10.0 11,227 90.0
30-39 8,800 790 9.0 8,010 91.0
40-49 3,317 247 7.4 3,070 92.6
>=50 1,238 83 6.7 1,155 93.3
KT AR <0.0001
®P LT 10,838 1,434 13.2 9,404 86.8
< &t 15,764 1,035 6.6 14,729 93.4
2 Y F <0.0001
MSM 19,513 1,529 7.8 17,984 92.2
R 3,584 266 7.4 3,318 92.6
IDU 3,466 671 19.4 2,795 80.6
H 39 3 7.7 36 92.3
T 5 5 <0.0001
R 10,988 775 7.1 10,213 92.9
A 3,747 416 11.1 3,331 88.9
v E 4,412 456 10.3 3,956 89.7
2 T 2,583 278 10.8 2,305 89.2
% B W% 4,443 480 10.8 3,963 89.2
L% 429 64 14.9 365 85.1
Frak s <0.0001
FHES 14,839 1,093 7.4 13,746 92.6
W F I 11,157 1,227 11.0 9,930 89.0
PRFR 527 135 25.6 392 74.4
Bt 2 0 0.0 2 100.0
A e 77 14 18.2 63 81.8
PRE P ¥T <0.0001
3 26,038 2,336 9.0 23,702 91.0
A 564 133 23.6 431 76.4
Pediig <0.0001
o 1,344 597 44.4 747 55.6
7 25,258 1,872 7.4 23,386 92.6
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G EED

B9 Bfi- Zpd £<200

7 LA 4 £ >200 Fid £ ¥ <200 p_value
N n % n %

FTHRFY - £ CD4 <0.0001
<350 4,680 1,043 22.3 3,637 77.7
>=350 21,909 1,425 6.5 20,484 93.5

iR E <0.0001
2010 & 13,565 1,383 10.2 12,182 89.8
2010 # {4 13,037 1,086 8.3 11,951 91.7

B R <0.0001
o 25,334 2,233 8.8 23,101 91.2
7 1,268 236 18.6 1,032 81.4
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29 MEFE RS 2Pl F1F A4

AOR

3] N=27,706 OR  95%Cl (stepwise) 95% ClI
w] (ref:9)

- 26,402 132 1.13~154
i 35 & #4 w (ref: >50)

<20 6,564 2.18 1.68~2.82 2.93 2.18~3.93

20-29 12,938 157 1.30~1.91 232 1.86~2.90

30-39 5718 1.30 1.06~1.58 171  1.37~2.14

40-49 1,868 1.03 0.82~1.28 117 0.92~1.49
#vfE (refx &)

BT 11,494 2.18 2.03~2.35 1.71  1.56~1.87
&t F1+ (ref:MSM)

IDU 3,718 259 2.37~2.83 1.22  1.07~1.38

2R 3,714 095 0.85~1.06 0.97 0.85~1.11

2 44 1.63 0.72~3.67 0.76  0.30~1.95
T (ref s )

A 3919 1.63 1.46~181 1.21  1.07~1.37

¢ % 4611 153 1.38~1.70 147 1.31~1.66

% F 2,702  1.60 1.42~1.82 1.33  1.15~1.54

B E% 4660 1.61 1.45~1.78 1.38  1.23~155

L% 481 296 2.38~3.69 2.60 2.04~3.32
Flok s(refF 59 )

F i 11,654 151 1.40~1.62 140  1.29~153

BRI 566  3.85 3.20~4.64 230  1.85~2.85
R (refg)

¥ 25,928 0.08 0.07~0.09 011  0.10~0.12
Py 8% - 3 CD4 (ref:<350)

>350 22,530 0.24 0.22~0.25 0.27  0.25~0.29
AR 0.99 0.99~1.00 121 1.16~1.25
DU IR E T 1.00 1.00~1.00 1.00  1.00~1.00
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210 =5 HAREPBEA T (n=1,409)

gig NRTI  NNRTI PI I = # %
1 0 0 0 119 8.4

L 0 0 0 1 37 2.6
0 0 1 0 16 1.1

0 1 0 0 278 19.7

1 0 0 1 25 1.8

1 0 1 0 49 35

2 48 1 1 0 0 741 52.6
0 1 0 1 3 0.2

0 1 1 0 10 0.7

1 0 1 1 3 0.2

T 1 1 0 1 41 2.9
1 1 1 0 81 5.7

0 1 1 1 1 0.1

4% 1 1 1 1 5 0.4
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%llﬁiﬁiﬁiiwﬂﬁ%ﬁﬁéiﬁﬁ

o LN Py FEE
5T 2 p-value
n % n %
B3t 27,706 238 0.9 27,468 99.1
his-Lpa g
<200 <0.0001
2 1,104 39 16.4 1,065 3.9
A 26,602 199 83.6 26,403 96.1
A B ded]
<200 <0.0001
z 3,573 79 33.2 3,494 12.7
A 24,133 159 66.8 23,974 87.3
RS S
VL>1500 T 2% #ic 1,468 135 186 0.0098
copy*years/mL copy*years/mL
ExRFAEUNSRT
i 27,706 126 89 0.0225

¥k
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