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HIV epidemic in Canada and BC
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*The graph describes the epidemics in the US and in Canada.

* The epidemics in both countries began at the same time and although the numbers
are significantly different the curves are similar. As a result, with the larger epidemic
(USA) the data does not present as a smooth curve.

¢ In the US, over the past 10 years, the rate of new infections have remained
relatively stable.

* In some provinces in Canada, the rates of new infections have slightly increased.



HIV death
rates in
Canada, by
gender

Rates of mortality have
declined considerably,
especially for men,
since the introduction
of HAART.

However, death rates
among women have
remained stable.

Standardized death rates (deaths/ per 100,000 population

e Since the introduction of HAART, there has been a significant reduction in mortality
from 9 death per 100,000 population to less than 2 deaths per 100,000 population.
*The epidemic is different in women because more women have been diagnosed
over the years, as a result, the decline overall is not apparent on the graph, however,
death rates among women are stable.



Rate {per 100,000 population) of Diagnoses of HIV Infection in Canada,
1998 and 2008 (both sexes, ages 215)
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In 2008 -- 65,000 persons living with HIV; 3300 new infections a year

* The epidemic is continuing to spread in Canada.

¢ In 1998, the rates in BC, Quebec and Ontario were the highest in Canada.

¢ Since 1998 the epidemic has spread. In 1998, many of the individuals who were
diagnosed in the DTES, particularly Aboriginal Peoples, were from out of province. It
is possible that many of those individuals have moved away from Vancouver.

e Currently, Saskatchewan has the highest rate of newly diagnosed infections.



7.F  Estimated number of prevalent HIV infections in BC by exposure category, 2005 & 2008

Exposure 2005 2008

Category Number Range % of Total Number Range % of Total
MM 4,260 3,280-5,240 4% 4770 3,640-5,900 42%
MSM-IDU 340 240-440 3% 360 250-470 3%
DU 3,580 2,660-4,500 35% 3,760 2,820-4,700 33%
HET (non-endemic) 1,750 1,300-2,200 17% 2,030 1,520-2,540 18%
HET (endemic) 300 220-380 3% 350 260-440 3%
Other 120 70-170 1% 130 80-180 1%
Al 10350 | 8300-12,400 @ 9,300-13,500

 —

BC CDC, Annual HIV and STI report, 2009

* The graph above, estimates the prevalence of HIV in BC by exposure category in
2005 and 2008.
¢ Over this period of time, there has been an increase in the number of people living
with HIV.
*The MSM population represents the largest proportion of new HIV infections in BC.
¢ In 2008, the populations that represent the largest prevalence of HIV in BC include:
Men who have sex with men (MSM)
Injection drug users (IDUs)
Heterosexual individuals from non-endemic countries



7.E  Estimated number of incident HIV infections in BC by exposure category, 2005 & 2008

Exposure 2005 2008

Category Number Range % of Total Number Range % of Total
MSM 150-260 44% 140-250 47%
MSM-IDU 10-20 3% 10-20 3%
DU 90-190 30% 70-140 25%
HET (non-endemic) 50-130 19% 50-120 21%
HET (endemic) 10-30 4% <20 4%
Other <10 --- <10
All 320-620 280-540

v

BC CDC, Annual HIV and STI report, 2009

¢ Data presented in this slide originates from health Canada and are estimates of new
infections in BC in 2005 and 2008.

¢ In BC, the number of incident cases had slightly decreased in 2008 from 2005.

¢ The MSM population continues to be the population most affected by HIV, followed
by IDUs, and HET individuals from non-endemic countries.



People living
with HIV in

Vancouver

Of the people over the
age of 15 that reside in
Vancouver, about 6100
were living with HIV in
2006

The overall prevalence

rate was 1.21 percent

with MSM and IDUs

most affected. o0
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The number infected is
6 times greater than the
national average.

Figure 2
HIV prevalence among people living in Vancouver by
upper, middle and lower estimates, 1980-2006.

¢ Data in the above slide has been generated from various studies in the past 20 years
and modeled using epidemiological software.

¢ The approximate population of Vancouver is 500,000. It is estimated that 6,100
people in Vancouver were living with HIV in 2006. As a result, the overall prevalence
rate in Vancouver was1.2%, which is 6 times greater than the national average.

e In conclusion, there is a significant number of people living with HIV in Vancouver.



HIV among Aboriginal Peoples
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New HIV 80
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Canada, 2008
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HIV incidence is 10 per 30

100,000 for both sexes
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Among Aboriginal
Peoples , HIV incidence
is over 30 per 100,000.

* In Canada, the largest proportion of new infections are among people from HIV
endemic countries and Aboriginal People.



HIV among
Aboriginal 20
Peoples in BC .

Aboriginal peoples
living with HIV has
increased dramatically
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HIV prevalence

since 1980 05
In 2000, an estimated !i
1.3% of men and 0.0
women aged 15 years 1980 1985 1990 1995 2000
and over were living Year
with HIV.
Figure |
Currently about 500 HIV prevalence among Aboriginal British Columbians by sce-
Aboriginal Peoples in nario, 1980 to 2001.

BC are on HAART

*The latest update of HIV among Aboriginal Peoples in BC is from 2000
*In 2000, 1.3% of Aboriginal British Columbians were living with HIV.
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HIV among
Aboriginal
Peoples in
Canada

in Canada
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Literature review of
studies published in
Canada from 1980 to
2010.

HIV infection was
associated with syringe S ey mu e e i e
sharing and frequently 3

injecting drugs, as well
as geographic and social
factors such as living in
Vancouver or having a
history of non-
consensual sex.

D) Speonger

e Common predictors of HIV infection include syringe sharing, injection drug use and
geographical and social practices.

e Majority of the data arises from BC, as a result, little is known about epidemics in
Alberta, Saskatchewan and Manitoba.

e Further research outside of the Vancouver context is needed.



Table4;Univaiate and mulvariate Cox proportonalhazard models examiring the asociarion betveen Atoriginal tatus and

mortality
HAART use,

Veche UnedustedHR MistedHR
response, and 0 0
mortality —

Abural (fesvess o) 28 (10.489 327,54 >

e o) L0318

Based on 622 people CD4 zellcourt (per 100 cecrease LI0(057,129) -

Gender (Fenceverss M) 089(041.1%) 098041,234)
who started HAART e 14110 (0 10
between 1996 and 1999 Pryscen eece e 10t 09903 10) .
and followed until Compleced highschool (Yes versus o) 063,039,102 -
2003. Income (<$10.000 versus 2 $10.00) 176(1.59.482) [ 86(103,334)

Rsere Combieton Plvers s NNRT] 120423) 165082
Aboriginal People Adrernee (b= 9 erss <35 10008 041 024,071
starting HAART had AIDS diagnosis {Yes varsus Noj 159(031,279) -
il BN (el i Htory 110U e vesas N 28(135.33) 190818
responses, but were Yo of iton o hecgy
more likely to die than 19% 105 1)
non-Aboriginal Peoples o Loz i

. %98 067 (034130 B
159 0401408 N
Notes: The symbol - means that vaiatle was not inciuded in te andlysis

*The response to HAART between Aboriginal People and non-Aboriginal People were
similar, however, the mortality rates are higher in Aboriginal People.

*The underlying social determinants of health have a significant impact on the
mortality rates among Aboriginal People living with HIV.



HAART use and new infections

in BC
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istribution of Drug T: gram Active Particip
by Heaalth Services Dellvery Areas In British Columkia

Drug September, 2010
treatment .

N= 5420

program

Established in 1992
Province-wide mandate
Antiretroviral therapy
given out for free
according to established
guidelines

5,420 on HAART

10,015 ever on therapy

KepartLae: 10 OCT 2010

¢ Data from the Drug Treatment Program in BC.
e Majority of active participants live in Vancouver and a significant number of
participants reside in the Fraser Health Authority region.



HIV tests and
HAART use in
BC, 1996 - 2009

Between 1996 and
2009, the number
receiving HAART
increased from 837 to
5,413 (547% increase).

SsouBap A o Jo soquin

The number of new HIV
diagnoses fell from 702
to 338 per year (52%
decrease).

1606 1997 138 1969 | 200C 001 ' 2002 | 2003 | 1004 2005 ' 2006 ' 207 208 2009
Year
Number t risk
AdveonHRT 87 1950 X7 294 79 0 3 IS6 Bl BB 455 464 B S
New HIV diagnoses (all) 702 519 41 416 40 420 418 08 41 400 61 21 145
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* Between 1996 and 2009 the number of participants on HAART dramatically
increased, while the number of newly diagnosed individuals decreased by
approximately 52%.
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HAART use and
new HIV
infections in BC

For 1996—2000, there
were 30% fewer new
HIV diagnoses than
were expected.

For 2001-03, the
number reported and

expected were the same.

For 2004-09, there was
a 17% decrease in new
HIV diagnoses.

8007 ~@- Reported
(O Expected

p<0:0001

4007 - Q p<0-0001

p=05552

Number of new HIV diagnoses
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Year

Figure 2: Reported and expected number of new HIV diagnoses peryear in British Columbia, Canada, during
the three phases of the study, 1996-2009

pvalues refer to the total reported number of HIV diagnoses compared with the total expected number of HIV
diagnoses at the end of each study phase.
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HAART use and e 1 5 2%
new HIV SE == Median plasma HIV RNA concentration gg
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v

among IDUs H ]

5 ° it
Based on 622 HIV+ ;o , Ei
IDUs and 1429 HIV- o s
IDUs.

Among HIV- IDUs, 155
new HIV infections
were observed,
resulting in an
incidence density of
2.49 per 100 person

0 - 0
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Year

Estimated community plasma HIV-1 RNA concentrations and HIV incidence density, with 95%
confidence intervals, among two parallel cohorts of injecting drug users. HIV incidence first
estimated in second half of 1996 as enrolment started in May 1996 and repeat HIV tests to
assess incidence were available only after six months of follow-up

years.

e This study investigated HIV incidence among IDUs. The incidence density was
approximately 2.5/100 person years.



Determinants of
HIV infections
among 1429
HIV-IDUs

After adjusted for
unsafe sexual
behaviours and sharing
used syringes, the
estimated community
plasma HIV-1 RNA
concentration remained
independently
associated with the time
to new HIV infection.

Table 2|Cox proportional hazards regression of time to HIV infection among 1429 HIV
negative injecting drug users followed from 1 May 1996 to 30 June 2007

Characteristic % (| Pvalue
Plasma HIV RNA (per log, increase)* 332(1.82106.08) 0.001
Used syringe sharing (yes vno) 145 (0.99t02.12) 0058
Ethnicity (white vother) 0,65 (0.47t0091) 0011
Heroin injection (edaily v iyt 135 097t0190) 0079
Cocaine injection (daily v dail)t 250 (1.76t03.54) ©.001
Unstable housing (yes vno)§ 141 (1.00t0 1.98) 0.049

*Plasma HIV RNA was time updated based on median value in BART cohort during six months before each HIV
negative participant’s follow-up visits.

tDefined as insertive or receptive vaginal or anal intercourse.

$All behavioural data time updated based on data from follow-up every six months.

§Living in single room occupancy hotel, shelter, recovery or transition house, jail, on street, or having no fixed
address.

* The community viral load is the most significant predictor of HIV incidence among

individuals who use injection drugs.
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Morality and HAART use

21



HAART use

and mortality

HIV positive people
from 1997 to 2005 who
died in BC.

@ Never accessed

The proportion never
accessing HAART
before death has
decreased, but still
remains high.

B Accessed

With recent guideline
changes it likely has
increased again.

e When HAART became available, approximately 60% did not access treatment
before death

eIn 2005, approximately 30% of HIV positive individuals did not access HAART, which
is a significant proportion.
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Life expectancy of individuals on combination antiretroviral %,
expectancy on therapy in high-income countries: a collaborative analysis of

14 cohort studies
HAART et e e o
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*This study involves a collaboration of cohorts from around North America and
Europe to investigate life expectancy for individuals on HAART.

» The life expectancy at age 20 has increased from 36 to 49 years. As a result, there
has been a significant increase in life expectancy because of HAART use.



HAART use 104
and mortality M*%%
in Vancouver 081 T West End

© i
People on HAART from S MM
1997 to 2005. » 0.6 s

‘s Downtown Eastside
Mortality was 3 times =
higher for people in the E 047
n.elghbour hood Wl.th el g Log-rank test: P-value < 0.0001
higher concentration of 0.2
injecting drug users.
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Fig. 1 Kaplan-Meier survival curves for the 533 patients on highly
active antiretroviral therapy (HAART) in the two neighbourhoods:
West End (high concentration of gay men) and Downtown Eastside
(high coneentration of injecting drug users).

¢ Within provinces there exists differences in mortality.

* The concentration of IDUs is higher in the Downtown Eastside neighborhood.
Mortality was 3 times higher in this neighborhood compared to the West End
neighborhood.



HAART use,
food insecurity,
and mortality

People on HAART and
other ARV therapies
from 1998 and 1999 and
followed to 2007.

06+

— Food Insecure/Underweight
04+ --- Food Insecure/Not Underweight
--- Food Secure/Jnderweight

People who are = Food Secure/Not Underweight

Probabillity of Survival

02+

underweight and food
insecure are more likely
to die.

00+

I I I I I 1
0 20 4 60 80 100 120
Time (months)
People remaining In the Study n(’%) 0 months 20 montrs 40 menths 60 morths €0 months 100 menths
Food Insecure/Underweight 87(7.6%) 75 (6.7%) 75(8.5%) 6816.1%) €2(5.5%) 40(3.8%)
Food Insecure/Net Underweight 443 (40.1%)  418(374%)  3W(6.2%)  362(324%  21Q08%)  156(15.9%)

Food Secure/Underweight TBEM 06 BE1%)  6568%)  BGLE  BOME)
Food SecureMNotUnderweight  S10(45.6% 48504330 484 (415%)  442(305%  4B(38.2%)  202(207%)

* Food security was investigated as a determinant of health in individuals on HAART.
¢ Individuals who were food insecure and underweight were more likely to die than
individuals who were food insecure and not underweight.



HAART use,

depression,
and mortality

Based on 563 people on
HAART.

e
)
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Both depressive
symptoms and
adherence were
associated with death.

e
o
1

e
by
I

4
3

Adl (+) (=] )
People who were and and and and

Dep. Symp. (-} Dep. Symp. (+) Dep. Symp. (-} Dep. Symp. (+)
depressed and non-

(N=2232) (N=211) (N=52) (N=T8)
adherent were 6 times
more likely to die than
those who were not.

Fig. 2. Distribution of the estimated model-based survival
probabilities for the 563 patients with HIV, stratified by
adherence and depressive symptoms levels. (—), absence
of factor; (+), presence of factor; CES-D, Center for Epide-
miologic Studies Depression Scale; Dep. Symp., depressive
symptoms. Adherence cut-off point was 95%. Depressive
symptoms cut-off point was 16 points in the CES-D scale.

* This study investigated mortality related to level of adherence to HAART and
symptoms of depression.

e Symptoms of depression were measured at a single point in time, when individuals
began HAART.

¢ Individuals who were non-adherence and had symptoms of depression were 6
times more likely to die.



HIV-1 RNA
Suppression,
by HAART
adherence

Suppression defined as
the first 2 consecutive
HIV-1 RNA measures
below 50 copies.

The proportion of
persons suppressed
increases with HAART
adherence
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Women and HAART use
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Standardized incidence ratio

120
100
8o
60

40

20 to 39 50 to 59 60 to 79

Unpublished, 2010

e Standardized incidence ratio is standardized against the general population of
women in BC.

¢ In women on HAART, aged 20-39 years, rates of cervical cancer were 100x greater
than the general population. This is a significant incidence ratio.

* For primary care providers, this shows that there is an opportunity to increase
screening for cervical caner.

¢ The rates decline with age, which is also seen in the general population. However,
rates among women on HAART aged 50-59years are still higher than the general
population.
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» BC has more HIV infected people than the national
average.

» Rates are especially high in Vancouver and among
Aboriginal peoples.

» HAART use is associated with a reduction in new
infections both at a population and cohort-level.

» Mortality rates are declining, but differences can still
be observed by gender, adherence, and other social
determinants of health
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