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HAART USE and HIV Transmission in BC 

1996	 1997	 1998	 1999	 2000	 2001	 2002	 2003	 2004	 2005	 2006	 2007	 2008	 2009	 2010	 2011	 2012	

HIV	Incidence	 632	 551	 490	 461	 461	 476	 489	 495	 490	 472	 446	 418	 408	 387	 382	 380	 368	

New	HIV	Diagnoses	 702	 519	 471	 416	 400	 420	 418	 408	 442	 400	 361	 391	 345	 337	 301	 289	 238	

New	HIV	Diagnoses	(ever	IDU)	 352	 215	 177	 159	 152	 132	 156	 136	 137	 125	 115	 118	 65	 64	 52	 34	 29	

New	HIV	Diagnoses	(MSM)	 192	 154	 126	 110	 144	 147	 158	 158	 188	 181	 160	 173	 181	 153	 153	 170	 149	

Ac ve	on	HAART	 837	 1960	 2596	 2994	 3079	 3120	 3211	 3356	 3585	 3913	 4256	 4654	 5123	 5594	 5999	 6459	 6772	

HIV	Prevalence	 7900	 8228	 8593	 8933	 9150	 9408	 9690	 9936	 10216	 10398	 10566	 10790	 11040	 11280	 11500	 11700	 11972	
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Our model suggests that for every 1% increase in the 
number of individuals suppressed on HAART, the 

estimated HIV incidence decreased by 1%. 



1996	 1997	 1998	 1999	 2000	 2001	 2002	 2003	 2004	 2005	 2006	 2007	 2008	 2009	 2010	 2011	 2012	

BC	Hepa s	C	Reports	 6636	 8282	 6703	 4984	 4359	 4282	 4446	 3617	 3086	 2879	 2935	 2898	 2479	 2484	 2228	 1970	 1653	

BC	Hepa s	C	Rate	 172.1	 210.1	 167.2	 124.3	 107.9	 105.0	 108.0	 87.0	 73.4	 67.6	 67.9	 66.2	 55.8	 55.7	 49.2	 43.1	 35.6	

Canadian	Hepa s	C	Rate	 41.8	 64.6	 76.2	 61.7	 57.8	 54.1	 50.7	 45.5	 45.1	 39.3	 36.5	 35.8	 36.1	 33.2	 29.6	
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1996	 1997	 1998	 1999	 2000	 2001	 2002	 2003	 2004	 2005	 2006	 2007	 2008	 2009	 2010	 2011	 2012	

BC	Chlamydia	Reports	 4416	 4416	 4769	 5343	 6150	 5855	 7603	 8071	 8733	 9045	 9172	 9971	 10629	 11176	 11846	 11730	 11888	

BC	Chlamydia	Rate	 106.0	 103.9	 119.3	 133.2	 152.3	 143.6	 184.7	 194.2	 207.7	 212.3	 212.3	 227.6	 239.3	 250.9	 261.8	 255.5	 255.9	

Canadian	Chlamydia	Rate	 16.9	 14.9	 16.1	 138.2	 150.9	 161.4	 179.4	 189.4	 200.1	 200.4	 211.4	 217.3	 239.3	 258.5	
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1996	 1997	 1998	 1999	 2000	 2001	 2002	 2003	 2004	 2005	 2006	 2007	 2008	 2009	 2010	 2011	 2012	

BC	Syphilis	Reports	 20	 49	 115	 128	 95	 176	 186	 262	 305	 288	 331	 300	 328	 216	 154	 193	 360	

BC	Syphilis	Rate	 0.5	 1.2	 2.9	 3.2	 2.4	 4.3	 4.5	 6.3	 7.3	 6.8	 7.7	 6.8	 7.4	 4.8	 3.4	 4.2	 7.7	

Canadian	Syphilis	Rate	 0.4	 0.4	 0.6	 0.6	 0.6	 0.9	 1.5	 2.9	 3.4	 3.2	 4.0	 3.6	 4.0	 5.0	
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1996	 1997	 1998	 1999	 2000	 2001	 2002	 2003	 2004	 2005	 2006	 2007	 2008	 2009	 2010	 2011	 2012	

BC	Gonorrhea	Reports	 527	 458	 569	 827	 675	 571	 675	 656	 979	 1111	 1026	 1220	 1391	 1309	 1321	 1573	 1380	

BC	Gonorrhea	Rate	 13.6	 11.6	 14.2	 20.6	 16.7	 14.0	 16.4	 15.8	 23.3	 26.1	 23.7	 27.9	 31.3	 29.4	 29.2	 34.3	 29.7	

Canadian	Gonorrhea	Rate	 16.9	 14.9	 16.1	 17.6	 20.1	 21.8	 23.5	 26.0	 28.9	 27.8	 34.5	 34.9	 37.8	 33.1	
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Mortality All Cause Mortality in BC
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Montaner et al, TasP Workshop, April 2012 



New AIDS (ADIs + CD4 <200/mm3) 

 

1996	 1997	 1998	 1999	 2000	 2001	 2002	 2003	 2004	 2005	 2006	 2007	 2008	 2009	 2010	 2011	

AIDS	-	BCCDC	Rate	 6.9	 4.3	 4.4	 4.2	 4.3	 2.5	 3.2	 3.3	 3.1	 3.1	 2.8	 2.6	 2.7	 2.1	 1.6	 1.4	

AIDS	and	CD4	Rate	 15.6	 9.8	 8.9	 8.6	 8.1	 6.9	 7.8	 8.4	 7.7	 8.3	 7.6	 7.6	 7.1	 5.5	 4.5	 3.8	

AIDS	-	BCCDC	Cases	 269	 170	 177	 168	 172	 101	 131	 137	 130	 130	 117	 110	 118	 93	 72	 64	

AIDS	and	CD4	Cases	 604	 386	 355	 343	 329	 280	 319	 348	 318	 347	 321	 329	 311	 246	 205	 176	

HIV-related	Mortality	Rate	 6.5	 3.0	 2.8	 2.6	 3.0	 2.7	 2.6	 3.1	 2.5	 3.5	 3.3	 2.3	 1.8	 1.4	 1.2	 1.3	

HIV-Related	Mortality	Cases	 253	 117	 110	 103	 122	 111	 106	 127	 105	 146	 142	 100	 79	 63	 54	 59	
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1996	 1997	 1998	 1999	 2000	 2001	 2002	 2003	 2004	 2005	 2006	 2007	 2008	 2009	 2010	 2011	

AIDS	-	BCCDC	Rate	 6.9	 4.3	 4.4	 4.2	 4.3	 2.5	 3.2	 3.3	 3.1	 3.1	 2.8	 2.6	 2.7	 2.1	 1.6	 1.4	

AIDS	and	CD4	Rate	 15.6	 9.8	 8.9	 8.6	 8.1	 6.9	 7.8	 8.4	 7.7	 8.3	 7.6	 7.6	 7.1	 5.5	 4.5	 3.8	

AIDS	-	BCCDC	Cases	 269	 170	 177	 168	 172	 101	 131	 137	 130	 130	 117	 110	 118	 93	 72	 64	

AIDS	and	CD4	Cases	 604	 386	 355	 343	 329	 280	 319	 348	 318	 347	 321	 329	 311	 246	 205	 176	

HIV-related	Mortality	Rate	 6.5	 3.0	 2.8	 2.6	 3.0	 2.7	 2.6	 3.1	 2.5	 3.5	 3.3	 2.3	 1.8	 1.4	 1.2	 1.3	

HIV-Related	Mortality	Cases	 253	 117	 110	 103	 122	 111	 106	 127	 105	 146	 142	 100	 79	 63	 54	 59	
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BC: HIV Prevalence and TB Incidence 

 James Johnston, WIP, May 2013 



Baseline (pre-HAART) CD4 Counts 
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Adherence (Refill Compliance) 
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Nosyk et al, Lancet ID, in press 



HIV-1-RNA Levels 

Year N
Patients	with	<500	

copies/mL	(%)

Median	HIV-1	RNA	plasma	

concentration	(copies	per	mL;	

Q1-Q3)

Patients	with	<50	

copies/mL	(%)

Median	HIV-1	RNA	plasma	

concentration	(copies	per	mL;	

Q1-Q3)

1996 2924 224	(8%) 35500	(6800	-	100010) NA	(-) NA	(-)

1997 4180 585	(14%) 24000	(3200	-	100010) NA	(-) NA	(-)

1998 4879 1292	(26%) 13000	(499	-	92000) NA	(-) NA	(-)

1999 5443 1755	(32%) 9470	(499	-	84200) 307	(6%) 9470	(359	-	84200)

2000 5931 2052	(35%) 9400	(499	-	85000) 1387	(23%) 9400	(88	-	85000)

2001 6461 2386	(37%) 7700	(499	-	80200) 1693	(26%) 7700	(49	-	80200)

2002 6985 2670	(38%) 10200	(499	-	97000) 1939	(28%) 10200	(49	-	97000)

2003 7437 2902	(39%) 8960	(499	-	86200) 2185	(29%) 8960	(49	-	86200)

2004 7906 3340	(42%) 5035	(499	-	71200) 2577	(33%) 5035	(49	-	71200)

2005 8277 3775	(46%) 2230	(499	-	61600) 3014	(36%) 2230	(49	-	61600)

2006 8552 4195	(49%) 699.5	(499	-	52350) 3431	(40%) 699.5	(49	-	52350)

2007 8868 4621	(52%) 499	(499	-	45350) 3803	(43%) 359	(49	-	45350)

2008 9343 5324	(57%) 499	(499	-	26800) 4033	(43%) 136	(49	-	26800)

2009 9963 6227	(63%) 499	(499	-	14400) 4992	(50%) 49	(49	-	14400)

2010 10548 7060	(67%) 499	(499	-	8514) 5600	(53%) 49	(49	-	8514)

2011 11191 7918	(71%) 499	(499	-	2770) 6237	(56%) 49	(49	-	2770)

2012 11805 8747	(74%) 499	(499	-	755) 7007	(59%) 49	(49	-	755)



ARV Drug Resistance 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

3 Classes 3 32 81 123 137 120 119 94 89 69 71 54 45 33 24 25 24 

2 Classes 74 207 267 411 426 402 417 387 334 275 221 188 198 141 142 155 130 

1 Class 546 740 557 840 617 630 630 617 565 485 435 429 447 420 451 493 481 

Never Genotyped 1870 1889 1342 1537 1175 1176 1071 1070 1075 946 746 697 650 457 384 341 282 

Wild Type 427 884 983 1371 1100 1278 1497 1659 1762 1842 1898 1965 2142 2084 2081 2084 2014 
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The Cascade of Care 





Nosyk et al, Lancet Inf Dis, In Press 



Cascade of Care by HA, June 2012 
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Lima et al, Int TasP Workshop, 2013 



Programatic Compliance Score 



Programmatic Compliance Score 

 

Assesses the impact of non-compliance 

with HIV treatment guidelines on all-

cause mortality  

 

PCS components include:   

Baseline CD4 > 200/mm3 

Three CD4 in 1st year 

Three VL in 1st year 

Baseline resistance 

Recommended HAART 

Undetectable pVL at 9 months 

 

Failure to meet a given component add 

one to the score 

 

PCS predicts mortality 

 

Lima et al. PLoS ONE 7(11): e47859. 2012 



Programmatic Compliance Score 
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Programmatic Compliance Score 



   TasP in MARPs 
    - IDU 
    - MSM 
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Wood et al, BMJ, 2009 

Whiskers represent 95% confidence intervals. 
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Wood et al, BMJ, 2009 

Whiskers represent 95% confidence intervals. 
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HAART Reduces HIV incidence in IDUs 

• From 1997, HIV incidence decreased by 74% for 

each log decline in community HIV viral load 

 

• In a separate model, HIV incidence decreased by 

5%  for each 1% increase in HAART coverage 

 

Modified from G Kirk et al, for the Alive Cohort, CROI 2011 



 

Persons testing newly positive for 

HIV in BC by risk category 

Mark Gilbert, April 26, 2013  



 

R Lester, M Morshed, and M Gilbert, BCMJ, May 4th 2013 



Other Jurisdictions 
• Canada 

• KuaZulu-Natal 



 

HIV Diagnoses by Region and Year 
Public Health Agency of Canada 



ART Coverage 2005 to 2011 

HIV Prevalence 2005 to 2011 





ARV Guidelines 



 

Sympt. 

or AIDS 

CD4 

<200 

CD4 

200-350 

CD4 

350-500 

CD4 

>500 

DHHS  

(2/2012) Yes Yes Yes Yes Yes 

IAS-USA 

(7/2012) Yes Yes Yes Yes Yes 

WHO  

(7/2010) Yes Yes Yes Yes Consider 

Current Guidelines for Initiating ART 



 

 
 
 
Recommended  

Since 2002 

CD4 ≤ 200 

 

 
 
  

 
 
 

CD4 ≤ 350 + 

 

 
 
 
 
 

CD4 ≤ 350 + 
 
Expanded CD4 
independent 
conditions 

 

 
 
 
 
 
 
 

CD4 ≤ 500 

 

 
                          

   

“Test and treat” 
 

All HIV+ 

1 2 3 4 5 

 

 
ART regardless of 

CD4 count for: 

-     HIV-SD  

couples 

• Pregnant 

women 
 
 
 

TB/HIV  
HBV/HIV 

Modified from Meg Doherty, et al. 3rd International TasP Workshop, Vancouver 2013 

 When to start: Potential scenarios 

Estimated millions of people eligible for ART 

in lower & middle-income countries in 2011 

           11              15                   23              >25                32 



 

Link 

4th Intl HIV TREATMANT AS PREVENTION Workshop 

April 1st to 4th 2014 - Vancouver, BC, Canada.   

http://www.treatmentaspreventionworkshop.org/wp-content/uploads/2013/06/TasP-Report-2013-FINAL.pdf



