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•  Non-detectable viral load, stalled disease 
progression, reduced comorbidities 

•  Life expectancy approaches non-HIV+ for 
people optimally maintained on ART 

•  Sustained and significant population-level 
decreases in onward HIV transmission 
from ART scale up 

•  What about secondary clinical and non-
clinical benefits of ART? 

Background 

Clinical benefits of ART adherence 
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required suppressed plasma viral load measurements at 
least 3 months apart, positively classifi ed up to 49% of 
diagnosed individuals in 2011. An alternative defi nition 
that required two consecutive fi ndings of suppressed 
plasma viral load resulted in an additional four percentage 
points of diagnosed individuals being classifi ed as 
suppressed; use of a constant threshold of plasma viral 
load of less than 500 copies per mL increased the 
proportion by an additional nine percentage points. 
Finally, the most liberal defi nition, which required only 
one measurement in which plasma viral load was 
undetectable in a calendar year, classifi ed roughly fi ve 
percentage points of additional cases as suppressed from 
1998 onwards. Use of the same threshold of a single 
measurement of less than 500 copies per mL, but with 
the inclusion of individuals not adherent to treatment 
(and thus not included in other classifi cations), resulted 

in 15–25 percentage points of additional viral load 
suppression from 1998 onward.

Aggregate plasma viral load measurements, based on 
the highest available measurement for each individual 
who received a test in each calendar year, showed 
decreasing proportions of people in high viral load strata 
and gains in viral suppression (fi gure 6).

Discussion
In British Columbia, we noted substantial improvements 
in the proportions of people diagnosed, on HAART, and 
virologically suppressed, largely as a result of increased 
testing intensity,8 changes in IAS-USA treatment initiation 
guidelines,1,2,7 improvements in compliance with HIV care 
guidelines,26 and clinical response to treatment.27 With the 
linked administrative data system established as part of the 
STOP HIV/AIDS initiative, the cascade of care provides an 
easily interpretable framework to analyse data for the 
numbers and demographic characteristics of people lost to 
care at various points on the HIV care continuum; to track 
HIV-related disparities and health inequities; to provide a 
basis to inform potential redistribution of resources to 
improve the effi  ciency and quality of care and reduce 
health disparities; to provide a basis for continued 
assessment of the eff ect of the various provincial governing 
bodies responsible for HIV/AIDS care on the coverage, 
use, and quality of health care for people with HIV, 
allowing identifi cation of any diffi  culties encountered and 
informing future planning; and to provide a window into 
provincial health policy that can be used as a template for 
national eff orts (panel 2).22

Future eff orts in the province should focus on the 
engagement of individuals linked to or retained in HIV 
care, but not accessing HAART. Further expansion of 
HIV testing is also a priority; however, uncertainty exists 
with respect to the number, distribution, and 
characteristics of undiagnosed HIV-positive individuals 
in British Columbia. Well designed epidemiological 
studies to better defi ne this population are needed to 
inform future HIV testing campaigns. Furthermore, the 
defi nition of cascades of care stratifi ed by key 
demographic characteristics (mode of transmission, age, 
ethnic origin, etc), characteristics of those lost to care at 
various stages, and within specifi c geographical regions 
would allow for better targeted surveillance systems that 
can be tracked over time to monitor progress. Such 
improvements are the key focal points for HIV 
surveillance in British Columbia in the future, and can 
inform similar eff orts nationally and internationally.

Each stage of the cascade can be aff ected by several 
individual and systemic barriers; however, fi nancial 
constraints consistently play a prominent part. Even 
within a universal health-care system, most jurisdictions 
in Canada charge some form of copayment or deductible 
against prescription drugs, including antiretroviral 
therapy. For example, as of 2006, Ontario’s annual 
prescription drug plan for non-elderly people with a net 

Figure 5: Cascade of HIV care, including estimates of HIV prevalence and 
ranges from sensitivity analyses
Prevalence estimates are based on unpublished data from the Public Health Agency 
of Canada (Archibald C, Public Health Agency of Canada, personal communication). 
Error bars represent plausible intervals from sensitivity analyses of cascade-stage 
defi nitions. HAART=highly active antiretroviral therapy.
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Entering employment 

Ceasing involvement in prohibited 
income generation 

Study objectives: 

•  To examine whether becoming optimally adherent to ART is 
associated with improvements in a range of social, socio-economic 
and secondary clinical outcomes among people who use illicit drugs 

•  Outcomes examined:  

Study Aims 

≥95% 
adherence 

to ART	
  
Intimate relationship Initiation 

Transitioning out of homelessness 

Addiction treatment enrollment 
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AIDS Care Cohort to Evaluate Access to Survival 
Services (ACCESS) 

•  Research design: Community-recruited cohort of people living 
with HIV/AIDS who use illicit drugs (ongoing since 1996) 

•  Data collection: Interviewer administered questionnaire and blood 
sample for serologic analysis at baseline and semi-annually 

•  Data linkages: Complete retrospective and prospective HIV 
clinical profile including all VL and ART dispensation from provincial 
treatment provider (BCCfE Drug Treatment Program) 

•  Methods: 
-  Generalized linear mixed effects models for each outcome 
-  Backwards model selection with adjustment for known/

hypothesized confounders 
 

Data and Methods 
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ACCESS Sample and Baseline Characteristics 
 

 

Results (1)  

TABLE 1. Baseline characteristics of 724 HIV-seropositive and ART exposed individuals who 
use illicit drugs, stratified by ART adherence at any point during the study period, 
Vancouver, Canada, 2005-2013 

Characteristic 
No ART adherence 

 N=261 (35.8%) 
ART adherence 
N=463 (63.8%) 

Odds Ratio 
 (95% CI) 

p-
value 

Age     
Median (IQR) 44.0 (36.7-50.1) 43.5 (37.7-48.4) 1.00 (0.99 - 1.00) <0.001 

Gender 
    Male 174 (66.6) 307 (66.3)   

Female 85 (32.6) 155 (33.5) 1.03 (0.75-1.43) 0.842 
Ethnicity      

Non-Caucasian 106 (40.6) 213 (46.0)   
Caucasian 155 (59.3) 249 (53.8) 0.80 (0.59-1.08) 0.145 

Homelessnessa  
    No 187 (71.6) 340 (73.4)   

Yes 73 (28.0) 121 (26.1) 0.91 (0.65-1.28) 0.595 
Regular Employmenta,b   

No 219 (83.9) 386 (83.4) 
  Yes 42 (16.1) 77 (16.6) 1.04 (0.69-1.57) 0.851 

Prohibited/Illegal Income Generationa,c 
   

No 229 (87.7) 408 (88.1)   
Yes 30 (11.5) 53 (11.4) 1.00 (0.62-1.60) 0.987 

High Intensity Drug Usea,d 
   

No 153 (58.6) 259 (55.9)   
Yes 108 (41.4) 204 (44.1) 1.12 (0.82-1.52) 0.484 

High-risk Drug Usea,e 
   

No 34 (13.0) 74 (16.0)   
Yes 227 (86.9) 389 (84.0) 0.79 (0.51-1.22)  0.284 

Addiction treatment enrolmenta    
No 108 (41.4) 216 (46.7)   
Yes 150 (57.5) 243 (52.5) 0.81 (0.60-1.10) 0.179 

CD4 T-cell count (per 100 cells) 
  Median (IQR) 3.5 (2.2-5.2) 2.9 (1.7-4.1) 0.96 (0.94-0.97) <0.001 

PVL (log 10) a      
Median (IQR) 0.7$(1.5(2.5) 2.5$(1.7(4.4) 1.06$(1.03(1.08) <0.001 

ART, highly active antiretroviral therapy; CI, confidence interval PVL, plasma viral load copies per milliliter; IQR, 
interquartile range 
a Refers to activities or exposures in the 6 months prior to follow up interview 
b Includes regular, part time or self-employment 
c Includes sex work, drug dealing, theft, street-based and other illegal or prohibited sources of income 
d Includes daily or greater heroin injection, cocaine injection, crack-cocaine smoking or methamphetamine use 
e Includes pipe or syringe sharing, binge drug use, injecting alone, rushed drug use or public drug use 
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Outcome Estimate (AOR) 

Notes: 1.  Models considered relevant confounders of age, gender, ethnicity, education, recent incarceration, high intensity drug use, high-risk drug use, 
baseline cd4 count, and, where not the outcome, employment, prohibited/illegal income generation, homelessness, and addiction treatment  

   2.  *p<0.05, **p<0.01, ***p<0.001    

Outcome

Employment Initiation

Prohibited/Illegal 
Income Cessation
Transition out of 
Homelessness

Relationship Initiation

Addiction treatment 
Initiation

Estimate

1.10    

1.50***

1.40** 

1.31    

1.11    

0.5 0.75 1 1.25 1.5 1.75 2

Adjusted Odds Ratio

Multivariate results 
 

  

Results (2) 
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Prohibited IGA, ART adherence and VL 

Conclusions 

 
 

•  ART adherence increases the likelihood 
of reducing socio-economic vulnerability: 
-  Ceasing prohibited income generation 
-  Transitioning out of homelessness 

•  Improved socio-economic well-being can 
reinforce engagement in HIV care, quality 
of life and individual health outcomes 

•  Findings emphasize clinical and non-
clinical importance of promoting early 
ART uptake and adherence 
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required suppressed plasma viral load measurements at 
least 3 months apart, positively classifi ed up to 49% of 
diagnosed individuals in 2011. An alternative defi nition 
that required two consecutive fi ndings of suppressed 
plasma viral load resulted in an additional four percentage 
points of diagnosed individuals being classifi ed as 
suppressed; use of a constant threshold of plasma viral 
load of less than 500 copies per mL increased the 
proportion by an additional nine percentage points. 
Finally, the most liberal defi nition, which required only 
one measurement in which plasma viral load was 
undetectable in a calendar year, classifi ed roughly fi ve 
percentage points of additional cases as suppressed from 
1998 onwards. Use of the same threshold of a single 
measurement of less than 500 copies per mL, but with 
the inclusion of individuals not adherent to treatment 
(and thus not included in other classifi cations), resulted 

in 15–25 percentage points of additional viral load 
suppression from 1998 onward.

Aggregate plasma viral load measurements, based on 
the highest available measurement for each individual 
who received a test in each calendar year, showed 
decreasing proportions of people in high viral load strata 
and gains in viral suppression (fi gure 6).
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guidelines,1,2,7 improvements in compliance with HIV care 
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STOP HIV/AIDS initiative, the cascade of care provides an 
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informing future planning; and to provide a window into 
provincial health policy that can be used as a template for 
national eff orts (panel 2).22

Future eff orts in the province should focus on the 
engagement of individuals linked to or retained in HIV 
care, but not accessing HAART. Further expansion of 
HIV testing is also a priority; however, uncertainty exists 
with respect to the number, distribution, and 
characteristics of undiagnosed HIV-positive individuals 
in British Columbia. Well designed epidemiological 
studies to better defi ne this population are needed to 
inform future HIV testing campaigns. Furthermore, the 
defi nition of cascades of care stratifi ed by key 
demographic characteristics (mode of transmission, age, 
ethnic origin, etc), characteristics of those lost to care at 
various stages, and within specifi c geographical regions 
would allow for better targeted surveillance systems that 
can be tracked over time to monitor progress. Such 
improvements are the key focal points for HIV 
surveillance in British Columbia in the future, and can 
inform similar eff orts nationally and internationally.

Each stage of the cascade can be aff ected by several 
individual and systemic barriers; however, fi nancial 
constraints consistently play a prominent part. Even 
within a universal health-care system, most jurisdictions 
in Canada charge some form of copayment or deductible 
against prescription drugs, including antiretroviral 
therapy. For example, as of 2006, Ontario’s annual 
prescription drug plan for non-elderly people with a net 

Figure 5: Cascade of HIV care, including estimates of HIV prevalence and 
ranges from sensitivity analyses
Prevalence estimates are based on unpublished data from the Public Health Agency 
of Canada (Archibald C, Public Health Agency of Canada, personal communication). 
Error bars represent plausible intervals from sensitivity analyses of cascade-stage 
defi nitions. HAART=highly active antiretroviral therapy.
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