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Estimates of HIV/HCV co-infection in Canada  Robert Remis

EXECUTIVE SUMMARY

Since infection with HIV may complicate the management of patients with chronic hepatitis C virus
(HCV) infection and vice versa, we wished to quantify and characterize the extent of dud HCV-HCV
infection in Canada. In the firgt stage of the anadlys's, we estimated the number of personsinfected with
HIV according to HIV-defined exposure categories and province/region as of December 1999. Using
datafrom published studies and unpublished reports and the results of a consensus among expert
consultants, we estimated the expected HCV prevaence among HIV-infected personsin each HIV-
defined exposure category for each region. Where appropriate, we adjusted for regiond differencesin
HCV prevaence. The prevaence of HCV-HIV infection was then determined by multiplying the
number of HIV-infected personsin each category timesthe HCV prevadence. We dso estimated,
specificaly, the number of HCV-HIV infected Aborigina persons and personsincarcerated in Canadian
prisons. We cal culated 95% confidence limits around our estimates usng Monte-Carlo smulation.

As of December 1999, an estimated 11,194 persons in Canada were infected with HCV and HIV, with
95% confidence limits of 9,400 and 13,300. 87% of dudly infected persons live in Quebec (34%),
British Columbia (29%) or Ontario (25%). We estimate that 7,921 injection drug users (IDUs) and
1,648 men who have sex with men and also inject drugs (MSM-1DU) were dudly infected, accounting
for 71% and 15%, respectively, of dudly infected personsin Canada. Findly, we estimated that 1,477
Aborigind persons and 611 persons incarcerated in federal and provincid prisons had HCV-HIV
infection.

Our andysisis subject to uncertainty due mostly to the lack of precise Canadian serologic dataon
persons with combined infection. Nevertheless, the number of personsin Canadawith duad HCV-HIV
infection is undoubtedly substantia. The mgority of such persons are (IDU) or MSM-IDUs and are
concentrated in Quebec, British Columbia and Ontario. It is unknown what proportion of these persons
are aware they are infected with both viruses.
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1. INTRODUCTION
1.1 Background

Co-infection with hepatitis C virus (HCV) and the human immunodeficiency virus (HIV) is of particular
interest, Snce persons infected with both viruses may have an aggravated clinica course related to the
presence of the other infection. In particular, the immune suppression caused by HIV may exacerbate
the progression of hepatic disease dueto HCV infection. The trestment of each infection may aso be
complicated by the presence of the other infection. Thus, dud infection with HCV and HIV isimportant
due to the considerable burden of illness posed by both viruses and to the specific chalengesin
determining the appropriate treetment for each of these serious viral infections.

The number of HCV-HIV co-infected individudsislikely to be congderable since the modes of
transmission for the two viruses overlgp to asgnificant extent. Both HCV and HIV may be acquired
through parenteral exposure, particularly related to, though not limited to, injection drug use and the
receipt of blood transfusions and plasma fractionation products (in particular, clotting factors). The risk
of acquisition of these viruses from blood transfusions and plasma derivatives was markedly reduced in
Canada with the implementation of specific serologic screening tests. Testing for HIV was initiated in
November 1985, while HCV testing began in May 1990. Neverthdess, a substantia number of
persons who were infected before these measures were put in place are ill aive, and injection drug
users continue to become infected with HIV and HCV at a sgnificant rate.

With respect to hepatitis C, the most important exposuresin Canada are historicaly related to injection
drug use, blood transfusions and the receipt of plasma fractionation products. Because thereis more
data, and morereliable data, on HIV prevadence, cd culating the number of co-infectionsis best
achieved by first estimating the number of HIV-infected persons in each HIV-defined exposure
category, then multiplying this number by the prevalence of hepatitis C infection within each group based
on data from Canada and comparable populations elsewhere.

We examined saven exposure categoriesin al: men who have sex with men (MSM), injection drug
users (IDUs), MSM-IDU, persons from HIV-endemic countries, other personsinfected by
heterosexua contact, patients with hemophilia, and transfusion recipients. MSM (because they
comprise the largest group of HIV-infected personsin Canada) and persons who inject drugs (because
of the high rate of both infections) likely account for most of the HCV-HIV co-infections in Canada
Though most hemaophilia patients are infected with hepatitis C, the number of surviving HIV-infected
personsin thisgroup isrelatively small.
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1.2 Mandate

The number of personswith HCV-HIV co-infection in Canadais currently unknown. This study is
being undertaken since dualy-infected persons with HCV and HIV have particular concerns relating to
prognosis and antivira trestment of each of the diseases as noted above. Therefore, we were asked to
undertake a modeling analysis to estimate the number of HCV-HIV co-infected persons Stratified by
exposure category and region of resdence. To the extent feasible, we were adso asked to estimate the
number of co-infections occurring specificaly among Aborigina persons and prisoners.

This study was mandated by the Hepatitis C Division, Population and Public Hedlth Branch, Hedlth
Canada. The present report integrates the results of two previous stages of the andysis. Inthefirst
stage, we determined the number and plausible range of HIV-infected personsin Canada. In the
second, we estimated the HCV prevaence among each of these groups, and then applied this
prevaence to the number in each group to determine the number of HCV-HIV co-infected persons.

1.3 Study objectives
The objectives of the study were:

1) To update the estimates of the number of HIV infected- persons by exposure category and
geographic region as of December 1999;

2) Toreview the literature to determine the likely prevaence of HCV among HIV-infected personsin
each of these groups;

3) To determine the number and the plausible range of HCV-HIV co-infected persons in Canada by
exposure category and geographic region; and

4) To cary out asmilar anaytic process as in Objective 3 for the Aborigina population and for
persons incarcerated in federd and provincid prisonsin Canada.

2. METHODS

Asindicated above, the exposure categoriesincluded in the andyss were MSM, MSM-1DU, IDU,
persons from HIV-endemic countries, other personsinfected by heterosexua contact, patients with
hemophilia, and transfusion recipients. In the analys's, we redized early that estimates of hepatitis C
prevaence for each group could not be based smply on data which did not sratify on HIV status.
There is a strong correlation between HIV and HCV infection due to the fact that their modes of
transmisson aresmilar. This correlation is particularly high in the case of IDUS, transfusion
recipients and hemophilia patients; the Situation regarding MSM islessclear. Therefore, it isnot
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aurprisng that dmogt al sudies have shown amuch higher HCV prevdence among HIV-podtive
persons than among HIV-negative persons. Thus, for available dataon HCV prevaence not
gratified on HIV infection, prevaence estimates had to be adjusted upwardly to account for this
dependency.

2.1 Number of HIV-infected personsin Canada as of December 1999

Estimates of HIV prevaence to December 1999 were obtained as spreadsheet format from Dr.
Chris Archibad, Chief, HIV/ AIDS Epidemiology, Centre for Infectious Disease Prevention and
Control, Hedlth Canada. These andyses had originally been carried out in 1997 and 1998 and were
presented elsewhere <1,2>. The estimate for December 1999 was updated by Health Canadain
2000 and released in November 2000 <3>.

The 1999 edtimate was carried out using the direct and indirect methods that were used for the 1996
edimates. In addition, the estimated HIV incidence and mortdity in the period (1997-1999) were
independently estimated and added and subtracted, respectively, from the 1996 estimate to ensure
the plausibility of the updated estimate. The author of the present report collaborated in these
anayses.

The nationd estimates of HIV prevalence for 1999 were provided to the author of the present report
with aggregate vaues for severa exposure categories. heterosexua and HIV-endemic categories
were aggregated, as were those infected by clotting factors and blood transfusion (indicated under
the category AOther@)). With respect to region, estimates were aggregated for the prairie provinces
and the territories. For the present analys's, we used less aggregated categories for both exposure
category and region. To estimate these vaues for the number of HIV-infected persons, we
interpolated the estimates provided by Hedth Canada usng weights determined from an earlier,
provisond estimate of nationa HIV infections carried out in the context of the present studly.

To edimate the plausible limits of the number of HIV-infected persons by exposure category and
region, we used Monte-Carlo smulaion usng Crystd Bdl, Verson 4.0c (Decisoneering Inc.
Aurora, Colorado, USA). Monte-Carlo estimates were carried out using estimates of uncertainty
such that the output ranges matched as closdaly as possible the Health Canada estimates.

2.2 Egimating HCV prevalence
2.2.1 Literaturereview
We reviewed published studies and available reports containing data on the prevalence of hepatitis C

antibody among HIV-infected and uninfected persons for each of the above-noted exposure categories.
A Medline search was carried out using the following key words: hepatitis C, HIV, homosexud,

3
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injection drug use, hemophilia, transfusion, aborigina and incarceration. For this purpose, we used the
Nationd Library of Medicine Medline literature search engine (PubMed) ble on the World Wide
Web. When key articles were identified, we used two techniques to locate additiond articles of
particular interest. Firdt, published articles were reviewed and the relevant references cited were dso
obtained. Second, we used the hyperlink Other related articlesin PubMed to extend the search to
ensure a systematic and comprehensive capture of relevant published studies. Severa unpublished
Canadian studies available as either technica reports or abstracts of presentations were kindly provided
by Marcd DuBois of the Hepatitis C Divison, Hedth Canada. Findly, data on HCV prevaence
among HIV-infected MSM derived from a study carried out in Vancouver was obtained through a
persond communication with Kevin Craib of the British Columbia Centre for Excellence in HIV/AIDS.

For each value of HCV prevdence identified through the literature review, we calculated the exact 95%
binomid confidence limits through the use of Epi-Info Version 6.04 (Centers for Disease Control).

2.2.2 Consaultation on HCV prevalencein Canada

As noted above, only very limited data are available on HCV prevdence among HIV-infected persons
in Canada. The only datain Canada on co-infection was obtained from a study conducted by Kevin
Cralb in Vancouver of MSM and estimates derived by the present investigator for hemophilia patientsin
the context of a private consultation. To compensate for the lack of data, we chose to confer with key
informants to establish reasonable point estimates and plausible ranges for the prevaence of HCV
among HIV-infected persons by exposure category. The four experts selected for this exercise were
Kevin Craib, British Columbia Centre for Excellence in HIV/AIDS; Dr. Morris Sherman, Toronto
Hospitd; Dr. Shimian Zou, Division of Bloodborne Pathogens, Health Canada; and Marcel DuBois,
Hepatitis C Divison, Hedth Canada

These experts were provided with a copy of the report from Phase |, including the tables showing the
edimates and confidence limits for alarge number of Sudies that were reviewed in this phase of the
sudy. They were dso provided with copies of sdlected articlesthat had larger and more likely
representative samples and were dratified on HIV.

The consultation was conducted via teleconference. The published studies on each exposure category
were briefly presented and reviewed. The likdly differences between the Canadian experience (for
which there was limited data) and that of countries for which data was available was aso consdered.
On the basis of these analyses, a point estimate was derived and agreed upon by consensus. The
informants aso agreed upon the plausible ranges around the point estimate based on the degree of
convergence of this point estimate. In generd, a 10% range around the point estimate was used where
the point estimate was consdered to be relatively precise, 20% where intermediate, and 30% in
circumstances where it was relatively uncertain. A smilar procedure was carried out for al seven
exposure categories for Canada as awhole.

4
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Following this estimation procedure, we determined for each exposure category using the same
consensus process whether weighting was required to take into account possible differencesin HCV
prevaence between the seven regions of Canada, since Abackgroundd HCV prevaence rates vary from
one region to another. Based mainly on data from blood donors, HCV prevalence appears to be
Subgtantidly higher in British Columbia, intermediate in Ontario, and relatively lower in Manitoba,
Saskatchewan and the Atlantic provinces.

For the second stage of thisandysis, the estimates for HCV prevaence, taking into account regiona
weightings as described above, were gpplied to the number of HIV-infected persons for each exposure
category, then summed across exposure categories and regions (the Atlantic provinces were grouped
for thisandyds). To determine plausible ranges, we carried out Monte-Carlo smulation for each of the
cdlls defined by exposure category and geographic region. The Monte-Carlo smulation was carried out
using Crystd Ball, Verson 4.0 (Decisioneering, Aurora, Colorado, USA); 10,000 iterations were
performed.

The anadlyss to estimate the number of co-infected persons among Aborigina and prisoner populations
was somewhat different. For this purpose, we relied on the HCV prevaences determined for each
HIV-defined exposure category as described above. Preliminary work on estimates for the Aborigina
and prison populations, begun in Phase |, was refined in the context of additiond information obtained
during Phase Il. More details about the methods used are described in Sections 2.3 and 2.4 below.

2.2.3 Estimates of HCV prevalence among hemophilia patients and transfusion recipients

To determine the prevalence of HCV among HIV-infected hemophilia patients, we based our estimates
on analyses carried out for the class action settlement 1986 to 1990 in Canada <4>.

Studies that could be used to obtain meaningful estimates of HCV prevaence among transfusion
recipientsin Canada were, however, not available. Therefore, we used the HCV per unit risk for the
period 1980 to 1990 and applied it to the mean number of units received by surviving HIV-infected
transfusion recipients (35) derived through an earlier modding study <5> using the formula (1-[(1-p)"])
to cdculate HCV prevaence among HIV-infected persons.

2.3 Estimates of HCV-HIV co-infection among the Aboriginal population

We obtained data on the Aborigina population by province and by status as of 1996 from the Statistics
Canadawebsite. We then estimated the proportion of the population in each exposure category to
determine the population at risk. Severa available studies on the Aboriginad population suggest that
injection may be more frequent among Aborigina populations than among Canadians as awhole, and
that HIV prevaence among Aborigind injection drug users may be higher than for non- Aborigina
injection drug users. In thisregard, severd published studies from Vancouver were especidly helpful

6
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<6-9>; these observations were taken into account in the find estimates. This estimate was then
multiplied by the HIV prevaence specific to each risk group.

The derived estimate of the number of HIV-infected Aboriginas was then reviewed in the light of data
on recently reported AIDS cases published by the Divison of HIV Epidemiology <10> and a persona
communication from the same Divison <11>. With respect to the former, we obtained also data on
the digtribution of diagnosed HIV infections by exposure category and sex and, from the latter, on the
digtribution of HIV infections by region.

To ensure our find number was a plausble estimate of the total number of HIV-infected Aborigina
persons, we applied the proportion of AIDS cases who were Aborigind as a proportion of the tota
AIDS cases with known ethnicity to the nationd HIV estimate. Adjustments were madein the
prevaence of risk factorsand HIV prevaence to ensure that the estimate was consistent with both the
distribution by exposure category and by region of reported AIDS cases. Thefind resultsfor HIV
distribution were aso adjusted based on the proportion of reported AIDS cases diagnosed from 1996-
99 comprising Aborigindsin each cell defined by exposure category and region.

Findly, the number of dudly infected Aborigina persons was determined by multiplying the HCV
prevaence among HIV-infected persons defined by exposure category as determined above by the
edimated number of HIV-infected Aborigina personsin each exposure category.

The above method was used to obtain preliminary estimates of HIV infection and HCV-HIV infection
among the Aborigind population in an earlier phase of this sudy. More recently, the Bureau of
HIV/AIDS, STD and TB estimated the number of HIV-infected Aborigina persons in Canada as part
of the nationd analyses referred to in Section 2.1 above. These were kindly provided to the author of
the present report by exposure category and region of residence. The Health Canada estimates of the
number of HIV-infected Aborigind people was used in the find cadculation, gpplying the HCV
prevalence for the population as awhole. Where Hedlth Canada had aggregated exposure categories
and regions, the specific cells were estimated through interpolation as for the overall numbers described
in Section 2.1.

2.4 Estimatesof HCV-HIV co-infection among prisoners

Thisandysswas carried out in four stages.

2.4.1 Thenumbers of personsincarcerated in 1996 in federd and provincid pend ingtitutions were
obtained from the Statistics Canada webste. Where individua provincia estimates were not

avallable, they were determined by interpolation using the federd prison data

2.4.2 To cdculae the number of dudly infected persons, we needed to know, most importantly, the
proportion and the number of prisoners in each exposure category related to HIV infection.

7
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For this purpose, afocused literature search was carried out to examine seroepidemiologic
gudies of HIV and HCV infection, aswell as those on the prevaence of risk behaviours among
prisoners in Canada and elsawhere <12-23>. The proportion of prisoners who were dso
injection drug users was estimated on this basis. For MSM, we used populationbased
estimates from the surveys carried out in Canada and esewhere. The number of prisonersin
each exposure category by region was derived by multiplying the estimated proportion of
prisonersin each exposure category by the number of prisonersin each region.

2.4.3 Inthe next gage of the andyss, we wished to determine HIV prevaence among each HIV
expaosure category in the prison population. In addition, we incorporated the estimates for the
denominator populations, i.e the number of personsincarcerated in Canadian prisons, to
caculate HIV prevaence as aproportion. This caculation was carried out in apreliminary
fashion ugng initid, plausble estimates, and the numbers of HIV-infected persons thus derived
were then compared to the results of the identified published studies and reports as noted in
Section 2.4.2 used to determine the proportion of persons having injection drug use history.
We then adjusted estimates of HIV prevalence so that the overdl prevaence rate was within the
gpan of observed HIV prevaence from the gpproximately 10 studies so identified. For the
Y ukon and Northwest Territories, we used estimates midway between those for Alberta and
British Columbia

24.4 Inthefind gtage of the analyss, the proportion of HIV-infected persons who are dso HCV
infected was derived by the same approach as that described above for each category for
Canada asawhole. The estimated number of HIV-infected prisoners in each exposure
category in each region was multiplied by the exposure category-pecific HCV prevaence to
derive the number of persons with HCV-HIV co-infection in each exposure category and
geographic region. Using Monte-Carlo smulation as described above, we derived plausible
limits around the point estimates for the number of dudly infected prisoners.

3. RESULTS
3.1 HIV prevalencein Canada as of December 1999

Table 1 shows the estimates of HIV by exposure category for December 1999. Overdl, there were an
estimated 49,800 HIV-infected persons in Canada, an increase of 24% compared to 1996. The most
important groups with respect to absolute numbers of HIV infections were (in descending order):
MSM, IDUs and persons infected by heterosexua contact; these three groups accounted for 95% of al
HIV infections. 1IDU and MSM done accounted for 80% of HIV infectionsin Canada. The plausible
ranges derived from the Monte Carlo smulation for each exposure category were: MSM 26,00
33,600, MSM-IDU 1,600-2,600, IDU 7,900-11,700, heterosexua (HIV-endemic and other
heterosexua contact) 6,100- 10,100, and Other (recipients of clotting factors and blood transfuson)
330-520. The plausible range for HIV prevalence in Canada as a whole was 45,200-54,600.

8
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3.2 HCV prevalence
3.2.1 Literature search

The literature yielded many studies about HCV prevaence among HIV-infected persors, especidly
among IDUsand MSM. A more limited amount of information was available for hemophilia patients
and multiply transfused patients. Dueto lack of good data, the other HIV-related exposure categories
are subject to greater uncertainty. However, due to the smaler numbersinvolved and the lesser
importance of HCV infection, thiswill have limited impact on the find result.

With respect to prisonersin particular, we obtained severd useful articles. We identified only one study
on HCV infection among Haitans.

One consigtent finding across amogt dl studies was the subgtantiadly higher prevaence of HCV among
HIV-infected persons compared to HIV-uninfected subjects.

3.2.1.1 HCV infection among HIV-infected men who have sex with men

Approximately 15 studies of HCV infection within this population were identified and andyzed. In
addition, as previoudy noted, an analyss of data from a study of homosexua men in Vancouver was
kindly provided by Kevin Craib of the British Columbia Centre for Excellence on HIV. Theresultsare
presented below and summarized in Table 2.

The results of the review as awhole provided relaively consstent estimates of HCV among HIV-
infected MSM. A large study of 1,038 homosexua men carried out in Sydney, Audtraiain 1984-85
<24> observed an HCV prevadence of 12% among HIV-infected MSM and 4.0% among those
uninfected by HIV.

A study by Wormser <25> in New Y ork City examined 31 HIV-infected MSM, and found none
infected with HCV. However, the sample Sze was limited; the upper confidence interval of the HCV
prevaence was 11%.

A large study of 1,058 MSM in Pittsburgh, USA by Ndimbe <26> examined HIV and HCV
prevalence in 1984-85. The prevaence of hepatitis C markers among the 207 HIV-infected MSM
was 5.8% versus 2.2% among the 851 HIV-negative subjects.

A study by Francisci in Perugi, Italy of HIV-positive MSM patients from 1985 to 1992 < 27>
observed a prevaence of HCV of 6.7%.
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Particularly relevant to the present project isastudy carried out by Corona<28> inan STD dinicin
Rome, Itay in 1989. He studied severd different groups of patients a risk for HIV. Among the 195
MSM examined, 4 (2.1%) were infected with HCV. HCV prevaence was a function of age: none of
the 99 men under age 35 were HCV-positive, compared to the 4 (4.2%) of 96 men 35 years of age or
older. Coronadiminated from these anayses any MSM who had injected drugs. None of the 24
subjects who were HIV-positive were dso HCV-postive.

Sonnerborg carried out a study of 107 MSM in Stockholm, Sweden in 1988-89 <29>. Hefound an
HCV prevaence of 14% among 59 HIV-infected men and 0.0% HCV prevaence among 48 HIV-

negative men.

A laboratory-based study by Anand and colleagues examined sera submitted for HIV testing a a
provincid laboratory in Canada<30>. Overal, 8 (7.9%) of the 101 specimens received from MSM
were HCV-podtive. Five (9.3%) of the 54 HIV-positive men were dso HCV-positive, compared to 3
(6.4%) of the 47 HIV-uninfected men. The difference observed was not satidicaly sgnificant.

Findly, we reviewed the prdiminary results of an important sudy by Craib among the origind
Vancouver Lymphadenopathy Study (VLAS) participants enrolled from 1982 to 1984 <31>. HIV
and HCV test results were available for 662 of 729 recruited subjects. Overal, 5.9% or 39 of the 662
men were HCV-pogtive. However, HCV prevaence was substantidly higher among HIV-infected
men compared to HIV-negative men: 31 (8.8%) of 352 HIV-infected men were HCV-infected,
compared to 8 (2.6%) of 310 HIV-negative men. The 3.6 fold difference was datigticdly sgnificant
(p<0.001). Interestingly, on further examination, Craib found that asmal but sgnificant number of
subjects (41) in his study admitted to injecting drugs a some time during their lifetime. Stratifying HCV
prevaence by lifetime higtory of drug injection yielded an estimate of HCV prevaence of 3.1% among
those who had never injected drugs. HIV-dratfied results among MSM who had never injected drugs
were 4.3% among the 322 HIV - positive men and 1.7% of the 299 seronegative men. In contrast,
among MSM who had injected drugs during their lifetime, HCV prevaence was 49%, 57% among the
30 HIV-pogtive men and 27% among the 11 HIV-negative men.

In summary, the HCV prevaence among HIV-infected MSM appears relatively consstent and, for the
studies examined, isin the range 3 to 14%. The HCV prevaence among non-IDU MSM observed by
Craib among the VLAS participants was somewhat lower than the results from most other sudies. This
may have two possble explanaions. HCV prevalence may be somewhat lower in Vancouver than in the
other study populations examined such as in Spain and the United States where HCV prevaenceis
higher than in Canada. Second, it is possible that, in many of the other sudies, some MSM included in
the andysis had injected drugs. Given the high HCV prevaence associated with injection of drugs, this
could well have upwardly biased their results. 1t should aso be noted that HCV prevadence in British
Columbiais somewhat higher than e'sewhere in Canada. Thus, a reasonable mid- point for HCV
prevalence among non-injecting HIV-infected MSM in Canada would be 5%, smilar to that observed
by Craib in his Vancouver study.

The results of the studies of HCV infection among HIV-infected MSM we reviewed are summarized in
10
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Tableb.

3.2.1.2 HCV infection among HIV-infected injection drug users

A large number of studies of HCV prevaence among IDUs dratified on HIV prevdence were
identified. We sdlected 14 for presentation in thisreview. The results were rdlatively consstent across
different countries and over different periods and provide relaively convergent estimates for the find
estimate of number of HCV-HIV co-infections. Aswith MSM, HCV prevadence among HIV-infected
IDUs was higher than for HIV-negative IDUs in dl studies reviewed.

A review by Crofts of studies carried out from 1970 to the 1990'sin Australia<32> reveded arange
in HCV prevaence of 18% to 94%. The mgority of the 14 studies cited yielded estimates in the range
of 50% to 70%. Neverthdess, these sudiesdid not gtratify on HIV infection; therefore HCV
prevaence among | DUs who were HIV-infected would be subgtantialy higher than the crude HCV
prevaence observed. In fact, astudy by the same author among 311 IDUs in Victorig, Audtraia
recruited through socia networksin 1990-91 <33> observed an HCV prevaence of 79% among 14
HIV-infected IDUs, compared to 68% of 297 HIV-uninfected IDUs. It should be noted, however,
that the number of HIV-infected subjects was smal.

A study of asmilar order of magnitude was carried out by Rodriguez <34> among IDUsin Spain & a
drug trestment unit in 1993-94. Rodriguez found that 92% of the 26 HIV-infected IDUs Studied were
HCV-positive compared to 86% of the 95 HIV-negative subjects.

A smdl early study by Wormser in New Y ork City <25> among 58 IDUs recruited beginning in 1987
found arate of 66% among 50 HIV-infected IDUs.

Coppolastudied 137 IDUs in Sardinia, Italy in 1992-93 <35>. He observed an HCV prevaence of
91% among the 32 HIV-infected IDUs, but only 78% among the 105 HIV-uninfected IDUs. A
somewhat larger sudy by Francis <27> of IDUs, dso in Italy, examined HCV serogtatus among 351
HIV-infected IDUs from 1985 to 1992. In this study, 252 (72%) of HIV-infected subjects were
HCV-infected.

Sonnerborg, in the same study cited above for MSM, examined 99 IDUs in Stockholm in 1988-89
<29>. The prevaence of HCV was 94% among the 52 HIV - positive subjects and 79% among the 47
HIV-negative subjects.

A large sudy among IDUs in Bdtimore, Maryland, USA was carried out by Thio in 1988-89 <36>.

She found that 98% of 559 HIV-postive IDUs studied were HCV-infected compared to 87% of 944
HIV-negative IDUs. Overdl, the prevalence of HCV in this population was 91%.
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Weinstock recently published a study among alarge sample of HIV-infected patients in suburban New
York City <37>. Serawere gpparently collected from 1989 to 1995. This study which included 582
IDUs found that 474 (81%) were HCV-postive.

A seroepidemiologic study among IDUs was carried out in Cape Breton Idand, Nova Scotia by Hedlth
Canada in collaboration with the loca and provincid hedth departments <38>. Subjects were
recruited from both the community and alocal correctiond facility. Among 92 IDUs tested, 43 (47%)
were HCV-positive, and 5 (5.4%) were HIV-positive. The joint prevaence of HCV and HIV was not
specificaly presented.

A smilar study, also conducted by Health Canada, was carried out in Prince Albert, Saskatchewan
<39> with smilar results. Of the 188 IDUs studied, 93 (49%) were HCV-positive and two (1.1%)
were infected with HIV. Thejoint prevaence of HCV and HIV was not presented in this study ether.
However, in both of these sudies, the number of HIV-infected IDUs was smdl and would have yielded
only limited information about HCV prevaence among HIV-infected IDUs,

In summary, essentidly al studies identified and reviewed for the purposes of the present sudy
observed an extremdy high rate of HCV infection among injection drug users, and an even higher rate
among those who were HIV-infected. Rates ranged from gpproximately 50% to 98%, with most
resultsin the 70% to 95% range.

The results of the studies reviewed on HCV infection among HIV-infected IDUs are summarized in
Table 3.

3.2.1.3 HCV infection among HIV-infected MSM -1DU

Few of the studies reviewed Sratified MSM into those who were and were not injection drug users.
Nor, conversaly, did many identified studies examine sexud orientation among IDUs. However, the
study by Craib <31> did examine HCV prevaence among the HIV-positive men who had ahistory of
injection drug use. It must be noted that the andysis was based on a question about having ever
injected, dthough such behaviours may have been sporadic and remote. Nevertheless, Craib found that
20 (49%) of the 41 persons who had ever injected were HCV positive, compared to 3.2% of those
who had not. Inthat study, HCV prevaence among the HIV-postive MSM who had injected was
57%.

3.2.1.4 HCV infection among HIV-infected per sons from HIV-endemic countries

Only one study of HCV infection was identified among persons from HIV-endemic countries. Allain

<40> examined the prevaence of antibodiesto HIV, HTLV-1 and HCV in three populations of

Haitians: symptomatic outpatients, surgica patients and pregnant women. Among a subset of patients

tested for HCV, HIV rates were rdatively high. HIV infection was found among 39% of symptomatic
12
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outpatients, 6.1% of surgical patients and 4.0% of pregnant women. HCV prevaence was, however,
relaively low: 1.5%, 0.9% and 0.4%, respectively. Somewhat surprisingly, no association of HCV
antibody was observed with HIV or HTLV seropoditivity in any of the three popuations. Thus, the rate
of HCV in this population was in the range of 0.5% to 1.0%, smilar to that among Canadiansasa
whole.

3.2.1.5 HCV infection among HIV-infected per sonsinfected by heter osexual contact

Thisgroup is difficult to define and estimates from studies carried out in populations outside Canada
may have limited rlevance for the present sudy. The group is aso heterogeneous in the sense that the
context in which one may become HIV-infected by this route differs greetly from population to
population. Consequently, HCV prevaencein this group may dso vary greatly. In particular, HCV
prevaence may be much higher among sexud partners of IDUs, some of these sexud partners may
have injected drugs and not reported this behaviour. 1n spite of these reservations, results from severa
dudies identified in this review are worth noting.

Two seroepidemiologic studies undertaken by Health Canada of IDUs in Canada aso examined the
seroprevaence of markers among their sexud partners. Among the 80 sexud partners sudied in Cape
Breton Idand < 38>, only one subject was seropositive for HIV (prevalence 1.3%) and one was HCV-
postive (prevaence 1.3%). The report did not indicate whether the HCV and HIV infectionswerein
the same person. Nevertheless, an estimate of HCV prevalence among HIV-infected sexua partners
could not be derived from this study given the limited number of HIV-infected partners (i.e. one).
Similarly, in an outbresk investigation carried out in Prince Albert, Saskatchewan < 39>, none (0.0%)
of 48 sexud partners had serologic evidence of HIV infection, and 3 (6.3%) were HCV-podtive. The
same limitations apply to this sudy.

Severd sudies carried out outside Canada are of interest. Quaranta recruited 272 patientsin a French
multicentre study (called SEROCO) in 1988-91 <41>. Among the patients studied were 82 persons
infected by HIV through heterosexud contact. Fifteen (18%) were HCV-positive, with 95%
confidence limits of 11 and 28%.

Dorucci analysed data from a prospective cohort of HIV seroconverters from 16 centresin Italy <42>.
Among the 416 HIV-positive subjects were 81 persons infected through heterosexud intercourse,
mainly from HIV-infected IDU sexud partners. HCV prevaence in this group was 20% (16/81), with
95% confidence limits of 12% to 30%.

Ockenga recruited HIV-infected outpatients in Hannover, Germany in 1993-94 <43>. Of the 33
patients infected by heterosexua transmission, three (9.1%) were dso infected with HCV; the 95%
confidence limits were 1.9 to 24%.
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The results of the studies of HCV infection among HIV-infected persons infected by heterosexua
contact are summarized in Table 4.

3.2.1.6 HCV infection among HIV-infected hemophilia patients

It has long been widdy recognized that the mgority of hemophilia patients trested with factor
concentrates (clotting factors prepared from plasma) became infected with Anon-A non-B hepatitisi (as
hepatitis C was referred to until the viral antigens were characterized and serologic tests became
availablein 1989). This concluson was based on the clinical observation of acute symptoms and
laboratory signs of hepatitis following the onset of treatment with factor concentrates before HIV
screening of plasmadonors and vird inactivation of concentrate were implemented.

Studies carried out since the HCV antibody test became available have supported the belief that most
hemaphilia patients treated before 1985 became HCV-infected. Weingtock examined 35 HIV-infected
hemophilia patients in suburban New Y ork City and observed an HCV prevaence of 90% <37>.
Similarly, Ockenga studied HIV-infected hemophilia patients in Hannover, Germany and observed an
HCV prevdence of 77% <43>.

A study carried out by Brenner examined HCV-HIV joint marker prevalence in patients treated at two
outpatient clinicsin Israel <44>. Among the hemophilia patients, about two-thirds had received non
heet-treated factor concentrates and the rest only cryoprecipitate; 33 (67%) of the patients were HCV-
positive. However, 9 (88%) of the 11 HIV-infected hemophilia patients were HCV- positive compared
to 24 (63%) of the 38 HIV-negative patients.

The results of the reviewed studies of HCV infection among HIV-infected hemophilia patients are
summarized in Table 5.

3.2.1.7 HCV infection among HIV-infected among blood transfusion recipients

Severd studies have examined HCV prevadence among HIV-infected transfusion recipients. Inthe
period 1988-91, Quaranta tested 16 HIV-infected clinic patients in France who had been transfused
and found that five (31%) were dso infected with HCV <41>. The confidence limits for this
prevaence were 11% to 59%.

The study noted in Section 3.1.6 above by Brenner <44> in Isradl dso examined 63 multiply

transfused patients. Hefound an HCV prevalence of 21%. None of these transfusion recipients was,
however, HIV-postive.
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3.2.1.8 HCV infection among HIV-infected prisoners

Severd sudies were identified which helped to shed light on the issue of HCV infection and HCV-HIV
co-infection among prisoners.

Pdlas <45> gudied prisonersin Cantabria in northern Spain in the period 1991-94 and observed an
overdl HCV prevaence of 41% among the 675 subjectstested. 255 (38%) prisoners reported having
had injected heroin. HCV prevaence among the non-1IDUs was 13% and 85% among those who had
injected heroin. The prevalence of HCV infection was a function of duration of use: 70% among those
who had injected heroin for five or fewer years, and 91% among prisoners who had injected for more
then five years.

In a second related study conducted apparently in the same two ingtitutions limited to prisoners who had
injected drugs within the previous 12 months <46>, HCV prevaence was 94% among HIV-infected
IDUs and 90% among HIV-uninfected IDUs.

A study of femdeinmates by Ford et d <47> in Kingston Ontario shed some light on the problem of
HCV infection among prisonersin Canada. The study achieved a high participation rate. Of the 113
women examined, 45 (40%) were HCV-positive, and one (0.9%) was HIV-podtive. No information
on risk behaviours was available. However, it isvery likely that the vast mgority of HCV infections
observed were in women who had injected drugs. With only one HIV-infected subject, this study
cannat provide useful information specificaly on HCV prevaence among HIV-infected prisoners.

A seroepidemiologic study among 415 mae residentsin federa correctiona indtitutions in British
Columbiawas carried out in 1990 <48>. Of those tested, 106 (26%) were confirmed positive for
HCV. No testing for HIV was done in the context of this sudy.

3.2.2 Consultation on HCV prevalencein Canada

Table 6 shows the best estimates and plausible ranges for the prevaence of HCV in 1999 among HIV-
infected persons established by consensus during the tel econference described above.

With respect to the interprovincid weighting, we decided that the transfusion-related HCV cases should
be subject to the same variation as the estimates derived from the HCV Working Group report of June
1998 <49>. We decided, however, that those infected by clotting factors should not be subject to
interprovincid variation since the same products were distributed from a centra sourceto al provinces.

Likewise for persons from HIV-endemic countries, we did not vary the HCV prevaence among HIV-
infected persons by region. For MSM, the key informants were of the opinion that a reasonable span
of HCV prevaence would be 0.80 to 1.20, from the lowest to the highest HCV prevaence. For
MSM, MSM-IDU, and persons infected through heterosexud contact, we decided the span should be
0.88t0 1.12 of that of the nationd estimated HCV prevaence.
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Table 7 presents the HCV prevaence estimates among HIV-infected persons by exposure category
and geographic regon asused in the andyss. As seen in thistable, the highest HCV prevdences are
among injection drug users and persons who received clotting factors. Men who have sex with men
who are dso injection drug users are Smilar to heterosexud injection drug users. We believed that
HCV prevaence among MSM should be only dightly higher than background HCV prevaence.
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3.3 HCV-HIV co-infection in Canada, as of December 1999
3.3.1 HCV-HIV co-infection by exposur e category and geogr aphic region

Thefind results of the andyssindicating the estimated number of HCV-HIV co-infected personsin
Canada are shown in Tables 8aand 8b. Thiswas derived by multiplying the number of HIV-infected
persons by the HCV prevalence among HIV-infected persons as presented in Table 7. Asshownin
Table 8a, we estimated that 11,194 persons were infected with both HCV and HIV in Canada as of
December 1999. Of these, the vast mgority (85%) were injection drug users, including those with and
without same sex exposure. The 95% confidence limits for the estimates by exposure category and
region are dso shown in Table 8g; for the total number of HCV-HIV infections, they were 9,400 and
13,300.

Table 8b shows the digtribution of HCV-HIV infected persons by geographic region. The vast mgority
(88%) of dudly infected persons in Canada live in Quebec (34%), British Columbia (29%) or Ontario
(25%).

3.3.2 HCV-HIV co-infection in the Aboriginal population

Egtimating the extent of HIV infection among the Aborigind population is somewhat chdlenging. Tothe
best of our knowledge, no population-based studies of HIV prevaence among Aboriginas have been
carried out in Canada. The problem of HIV infection in this population appears largely rdated to
injection drug use though it may aso be related to some extent to heterosexud transmission.

Overdl, according to the Vancouver Injection Drug Use Study (VIDUS), approximately 20% of
injection drug usersin Vancouver are Aborigind. Thereis probably an over-representation of
Aborigina persons, especidly men, anong IDUsin Vancouver and other mgjor cities of western
Canada, though lessin Toronto and Montred. If, overdl, the Aborigind population represents about
10% of the injection drug using population in Canada, a reasonable estimate of the number of Aborigind
injection drug users would be 8,000. Since the Aborigind population of Canadais estimated at
800,000, this means that approximately 1% of this population are injection drug users, aplausble
proportion. If HIV prevaence among Aborigind injection drug users were estimated to be
gpproximately 15%, the number of HIV-infected IDUs of Aborigind ethnicity in Canadawould be
approximately 1,200.

Tables 9 through 11 summarize the results of the estimates of dual HCV-HIV infection for the
Aborigina population. Table 9 presents the results of the review of published studies among IDUs and
MSM, including persons of Aborigind status, indicating observed and HIV and HCV prevaences <6-
9>, Table 10 shows the number of HIV-infected Aborigina persons by exposure category; these
estimates were provided by Hedlth Canada as noted above.
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Thefind results of the andyss on HCV-HIV co-infection among Aborigind persons, as of December
1999 are shown in Tables 11aand 11b. Indl, we estimate that there are 1,477 persons with HCV-
HIV dud infection among the Aborigina population, with a 95% plausible range of 1,030 to 2090. Of
the 1,477 co-infected Aborigind persons, 87% are anong heterosexud injection drug users, and
approximately 10% are among men who both inject and have sex with other men. These two groups
together account for 97% of co-infected personsin this population. Asshown in Table 11b, the largest
number of dudly infected Aborigina persons resdesin British Columbia, representing aone 56% of
such persons in Canada.

3.3.3 HCV-HIV co-infection among prisoners

We estimated the number of HIV-infected personsin prisonsin a preiminary fashion. The mgority of
incarcerated persons co-infected with HIV and HCV amost certainly acquired their infections through
injection drug use.

According to Correctiona Service Canada, the population incarcerated in federa ingtitutions as of 1996
was gpproximately 13,800. Of these, approximately 30% had ever injected drugs, and 10% had
injected drugs within the year previousto their incarceration. Overadl, based on estimates carried out in
the Consortium to characterize injection drug use in Canada (CCIC) study <50> and HIV prevaence
dudies, we estimate that the federd prison population infected with HIV islikely to be gpproximately
410 persons. This estimate was derived by multiplying 13,800 by 30% (number of IDUs) and by 10%,
(the estimated HIV prevalence among injection drug users). Correctiona Service Canada reports that
196 prisoners in federd indtitutions were known to be HIV-infected as of December 1999 <51>. The
observation that only about 50% of HIV-infected prisoners would be known to prison authoritiesis
plausble snce not dl HIV-infected persons have been diagnosed and some persons who have been
diagnosed would not divulge thisinformation to prison authorities.

The detailed andysis of HCV prevdence among prisonersin both federd and provincid inditutionsis
presented in Tables 12 through 14. Table 12 presents the results of areview of risk factorsfor HIV
and HCV infection and HIV and HCV infection rates summarized from published studies <12-23, 52-
4>, The proportion of prisoners with a history of drug injection varied from 12% to 52%. Past history
of injection drug use was congastently higher in female prisoners than in male prisoners. A history of
injection was 50% higher in the two studies where both sexes were examined. Nevertheless, women
represent aminority of prisonersin most provinces, generdly in the range of 5% to 15% of prison
populations.

The observed prevaence of HIV among IDU prisoners varied widely, from 1% to 15%. HIV
prevaence was generdly higher in women. Among non-IDUS, HIV prevalence was markedly lower,
and with few exceptions, 1% or lower. The crude HIV prevaencein men or mixed populations
observed in nine studies carried out in Ontario, Quebec and British Columbia from 1989 to 1998 varied
from 1% to 4%.
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Table 13 presents the number of prisoners by province and the proportion estimated in each exposure
category by province.

Tables 14a and 14b presents the results of our andysis of duad HCV-HIV infection among prisoners.
As seenin Table 14a, we estimate that, among the persons incarcerated as of December 1999, 611
persons incarcerated in Canadian prisons were co-infected with HCV and HIV. Of these, 88% were
injection drug users, and 11% were mae injection drug users who aso had sex with other men.
Together, these account for 99% of co-infections among prisoners. The 95% plausible limits for the
number of co-infected prisoners were 420 to 870 persons.

Asseenin Table 14b, the largest number of HCV-HIV co-infections were (in descending order) in
Ontario, Quebec and British Columbia, accounting for 28%, 23% and 22%, respectively, for a
combined total of 72% of co-infected prisonersin Canada.

4. DISCUSSION

The purpose of the first phase of the study was to determine the number and distribution of persons
infected with HIV infection in Canada, and to establish afunctiona foundation for the estimate of HCV-
HIV co-infection. The number of HIV-infected personsin 1999 so derived represents an increase of
24% over that estimated for three years earlier. The increase is significant from a public hedlth
perspective and isrelated in part to the fact that HIV incidence did not appear to decrease during this
period. Among IDUs, HIV incidence remains subgtantia due in part to the explosive spreed of HIV in
Vancouver and Ottawa and the continuing high rate of transmisson in Montred. In addition, HIV
incidence anong MSM may be increasing, especidly in Toronto. In combination with the stable or
increasing HIV incidence rate, the decrease in mortdity rates associated with the advent of highly active
antiretrovira thergpy (HAART) in 1995-96 has also been afactor in the rise of HIV prevaence over
this three-year period.

To edtablish aplausible range of HCV infection rates among HIV-infected personsin the seven mgjor
exposure categories (namely MSM, MSM-1DU, IDU, persons from HIV-endemic countries, other
persons infected by heterosexud contact, patients with hemophilia, and transfusion recipients), we
reviewed studies from many industridized countries. The results of these studies cannot be applied to
the present study for Canada without taking into account severd important factors:

(1) Thesubjectsin most of these studies were not recruited using random selection from the population
asawhole. Biases may have been introduced in this regard, and must be considered in the
interpretation of the results.

(2) Severd of the studiesreviewed (especidly those carried out in the early 1990s) did not use a
second, confirmatory test when measuring HCV prevaence. Though the confirmetion rate is
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generdly high in serologic testing, it is not 100%. Therefore, | have sdected, where possible, only
studies where confirmed results were presented.

(3) Asnoted above, of the studies reviewed on MSM, only one specificaly indicated that IDUs had
been excluded from the andlyds. The results of that study yielded an HCV prevaence lower than
amos dl of the sudies reviewed. No specific mention of injection drug use is made in most of
thesereports. It is possblethat, at least for some, a proportion of subjects also injected drugs.
Given the extremdy high rate of HCV infection related to injection drug use, the incluson of even a
few persons who had injected drugs could have inflated the observed prevalence.

(4) Findly, HCV prevaence varies to a great extent from country to country and from region to
region. Thisredity must be taken into condderation in the goplication of the results of the review in
thefind modd. The results must be modulated in the context of observations made in Canadian
populations, even where joint HCV-HIV prevaence have not been available.

There are severd limitations to the modeling techniques used here to estimate HIV prevaence and
HCV-HIV co-infection. Asfor any study of this kind, we were limited by the sparseness of data for
some populations. The use of key informants is a reasonable gpproach in the face of limited data but
the results so derived must be consdered only an gpproximation. The results of the andysis of HIV
prevaence and HCV-HIV co-infection among Aborigina populations and prisoners must also be
interpreted with caution. Nevertheless, the Monte-Carlo smulations dlow for the determination of a
plausible range of estimates which incorporate the uncertainties in the vaues of the input parameters
and, in some ways, is more vaid than the point estimates.

With respect to the Aborigind population specificaly, using the proportion of AIDS cases to determine
the overdl number of HIV-infected persons would be mideading, since the HIV epidemic began later in
this population. Aninitid estimate of 1,245 using this gpproach dmost certainly underestimates the true
number. Obtaining the estimate based on the proportion of the AIDS cases which occurred in more
recent years presents the difficulty of not being able to adjust for biases due to the differentid uptake of
antiretrovird therapy. In 1999, the most recent year for which datawas available, AIDS casesin the
Aborigina population represented 15% of AIDS cases overdl.

The method actualy used dso took into account the number of HIV infections diagnosed among the
Aborigind population and produced a more plausible estimate of 2,740. Nevertheless, it must be noted
that the estimate of HCV-HIV co-infected persons among the Aborigina is subject to consderable
uncertainty.

With respect to prisonersincarcerated in federal and provincid prisons, we estimate that, as of
December 1999, 867 persons, or 2.6% of the prison population, were infected with HIV. In
December 1999, 196 HIV-infected prisoners were known to federa prison authorities, which
represents a prevalence of 1.4%. Extrapolating the same proportion of personsincarcerated in the
provincid prison system would yield atotal number of 470 or about 54% of our estimated number.
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However, it is not surprising that only 50% of HIV infections among prisoners would be known to
prison authorities. Overadl, in Canada, about 30% of infections are not diagnosed <55>, and there are
likely additiond reasons for resstance to HIV testing and to sharing information about HIV-positive
serogatus in the prison setting.
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Tablel Estimated HIV prevalence by exposur e category
Canada, December 1999

Hetero/
MSM MSM-IDU IDU endemic Other
29,600 2,100 9,700 8,000 400
59.4% 4.2% 19.5% 16.1% 0.8%
95% lower limit 26,000 1,600 7,900 6,100 330
95% upper limit 33,600 2,600 11,700 10,100 520
Source Bureau of HIV/AIDS, STD, and TB
Centre for Infectious Disease Prevention and Control
Hedlth Canada
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Tota

49,800
100.0%

45,200
54,600



Table?2

Author

Bodsworth

Wormser

Ndimbe

Francis

Corona

Sonnerborg

Anand

Crab

Weinstock

Quaranta
Dorucci

Ockenga

Estimates of HIV/HCV co-infection in Canada

Prevalence of HCV infection among HIV-infected men who have sex with men
recruited in different settings and locations

Ref

Location

24 Sydney

25

26

27

28

30

31

37

41

42

Audrdia

New York City
USA

Pittsburg
USA

Italy

Rome

Stockholm
Sweden

Alberta
Canada

Vancouver
Canada

New York City
USA

France
Italy

Hannover
Germany

Year

1984-85

1987+

1984-85

1985-92

1989

1988-89

1988-89

1982-84

1989-93

1988-91

NA**

1993-94

* Cl = confidence interva
** NA = not available

Setting n

TD dinic 478 12%
Medica service 31

MACS cohort
study

207
Infectdissase 30
dinic

STD dinic 195

Infect discase 59
dinic

HIV laboratory 54

Generd practice 322

Hospital 575

patients
Clinic patients 68
Cohort study 121

Outpatient clinic 122

32

HCV

positive

9.2-15%

0.0%

5.8%

6.7%

2.1%

14%

9.3%

4.3%

14%

2.9%

12%

4.9%

95% CI*

0.0-11%

3.0-9.9%

0.8-22%

0.6-5.2%

6.0-25%

3.1-20%

2.4-7.2%

11-17%

0.4-10%

6.5-19%

1.8-10%

Robert Remis



Estimates of HIV/HCV co-infection in Canada

Prevalence of HCV infection among HIV-infected injection drug usersrecruited in
different settings and locations

Table3
Author

positive
Crofts 32
Crofts 33
Rodriguez 34
Wormser 25
78%
Coppola 35
Francis 27
Sonnerborg 29
Thio 36
Weinstock 37
Quaranta 41
Dorucci 42
Ockenga 43
Thomas -

Ref Location

95% CI*
Austrdia

Victoria
Audrdia

Gran Canaria
Spain

New York City

Sadinia, Ity

Italy

Stockholm
Sweden

Bdtimore, USA

New York City

USA
France
Italy

Hannover
Germany

Bdtimore, USA

1970+

1990-91

1993-94

1987+

1992-93

1985-92

1988-89

1988-89

1989-93

1988-91

NA**

1993-94

1988-89

Year Setting

Review atide

Socid networks 14

Drug treatment unit 26

Medical sarvice

Drug treatment unit 32
Infect disease clinic 351

Infect dissase clinic 52

Cohort study 559
Hospitd patients 582  81%
Specid study 97
Cohort study 207
Outpatient dinic 64
Specid study 405

33

18-94%

79%

49-95%

92% 75-99%

58 65%

91% 75-95%

72% 67-76%

94% 84-99%

98% 96-99%

78-85%

78% 69-86%

88% 83-92%

64% 51-76%

93% 90-96%

Robert Remis
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* Cl = confidenceinterva
** NA = not available
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Table4 Prevalence of HCV infection among persons HIV-infected by heter osexual contact
recruited in different settings and locations

HCV
Author Ref Location Year Setting n positive
Quaranta 41 France 1988-91  Specid study 82 18% 11-28%
Dorucci 42 Itdy NA** Cohort study 81 20% 12-30%
Ockenga 43 Hannover 1993-94  OQutpatient 33 9.1% 1.9-24%

Germany dinic

* Cl = confidence interva
** NA = not available
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Table5 Prevalence of HCV infection among HIV-infected hemophilia patientsrecruited
in different settings and locations

HCV
Author Ref Location Year Setting n positive
95% CI*

Weinstock 37 New York City 1989-93 Hogpitd patients 35 90% 76-97%
USA

Ockenga 43 Hannover 1993-94  Qutpatient dinic 13 7% 46-95%
Germany

Brenner 44  |srae 1991-92  Clinic pdtients 11 82% 48-98%

* Cl = confidence interva
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Table 6 Estimates of HCV prevalence among HIV-infected per sons by exposur e category established by key informants
Best Plausble Plausble Degree of
Egtimate lower limit  upper limit  weighting
Men who have sex with men 4.0% 2.0% 7.0% 0.80-1.25
Injection drug users 82% 70% 95% 0.88-1.12
Men who have sex with men
who aso injected drugs 80% 65% 98% 0.88-1.12
Persons born in HIV-endemic countries 1.5% 1.0% 2.3% None
Other personsinfected by hetero contact 3.0% 1.0% 6.0% 0.80-1.25
Personsinfected by blood transfuson  10% 7.0% 14% See donors
Persons infected by clotting factors 90% 86% 98% None
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Table7 Estimate of HCV prevalence among HIV-infected persons by exposur e category
and geogr aphic region, Canada, December 1999

Ontario

Quebec

British Columbia
Alberta

Prairies

Atlantic
Yukon/ NWT

Canada

MSM MSM-IDU

4.2%
3.5%
4.8%
4.2%
3.5%
3.2%
4.5%

4.0%

82.0%
73.0%
88.0%
82.0%
73.0%
70.0%
85.0%

79.9%

83.0%
75.0%
92.0%
83.0%
75.0%
72.0%
87.0%

82.4%

1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%

1.5%

Other Clotting
IDU Endemic hetero factors Transfus

3.2%
2.6%
3.6%
3.1%
2.6%
2.4%
3.6%

3.0%
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90.0%
90.0%
90.0%
90.0%
90.0%
90.0%
90.0%

90.0%

11.2%
5.8%
16.2%
10.8%

5.8%
4.2%
14.3%

10.0%

Robert Remis



Table 8a Estimate of HCV-HIV-infected persons by exposur e category
Canada, December 1999

Other

MSM MSM-IDU IDU Endemic hetero

Number 1,193 1,648 7,921 63 118
Proportion (%) 10.7% 14.7% 70.8% 0.6% 1.1%
95% lower limit 760 1,200 6,300 41 56
95% upper limit 1,800 2,200 9,900 88 220

Table 8b Estimate of HCV-HIV-infected per sons by geographic region
Canada, December 1999

British
Ontario Quebec Columbia  Alberta Prairies

Number 2,773 3,800 3,196 759 365
Proportion (%) 24.8% 33.9% 28.6% 6.8% 3.3%
95% lower limit 2,300 3,200 2,600 640 310
95% upper limit 3,300 4,500 3,800 900 430

39

Estimates of HIV/HCV co-infection in Canada  Robert Remis

Clotting
factors

237
2.1%

190
300

Atlantic

191
1.7%

160
230

Transfus

15
0.1%

11
21

Yukon/
NWT

110
1.0%

91
130

Total

11,194
100.0%

9,400
13,300

Canada

11,194
100.0%

9,400
13,300
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Table 9 Proportion of study population with Aboriginal status and prevalence of HIV and HCV infection
among Aboriginal population, selected published studies

HIV prevalence
Region
Setting
Author Study year Proportion Non- HCV prevalence
Ref. no. Sample size Gender | Aboriginal | Aboriginal | Aboriginal Total
Strathdee Vancouver Women 27.0% 29.4% 20.8% 23.2% 88.0%
7 VIDUS (IDU) and (272/1,006) (80/272) (1537/734) (233/1,006) (440/500)
1996-97 men
n = 1,006
Heath Vancouver Women 8.4% 3.5% 1.4% 1.6%
8 Vanguard (MSM) and (57/681) (2/57) (9/624) (11/681)
1996-98 men
n =681
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Table 10 Number of HIV-infected Aboriginal per sons by exposur e category
Canada, 1999
MSM MSM-IDU IDU  Hetero Other Tota
620 170 1,500 420 30 2,740

Proportion (%) 22.6% 6.2% 54.7% 15.3% 1.1% 100.0%

Source Bureau of HIV/AIDS, STD, and TB
Centre for Infectious Disease Prevention and Control
Hedlth Canada
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Table1la

Number
Proportion

95% lower limit
95% upper limit

Table11b

Ontario
Quebec

British Columbia

Alberta
Prairies
Atlantic
Territories

Canada

Estimates of HIV/HCV co-infection in Canada

HCV-HIV infections among the Aboriginal population by exposure category, Canada, 1999

MSM

26
1.8%

35

Other Clotting

MSM-1DU IDU hetero factors Transfusion Totd
145 1,284 13 6 3 1,477
9.8% 86.9% 0.9% 04% 0.2% 100%
68 873 5 3 1 1,027
287 1,836 28 12 5 2,094

HCV-HIV infections among the Aboriginal population by geographic region, Canada, 1999

Tota

101
96

820
196

1,477

Proportion

7%
6%
56%
13%
213
0%
45 3%

14%

100%

95%  95%

lower upper

limit  limit

49 142

66 136

571 1,162

137 278
149 302
4 8
31 64

1,027 2,094
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Table 12 History of drug injection and prevalence of HIV and HCV infection among injection drug users
incarcerated in Canadian federal or provincial prisons, selected published studies
HIV prevalence HCV prevalence
Region
Setting
Author Study year History Non- Non-
Ref. no. Sample size Gender | drug injection IDU IDU Total IDU IDU Total
13.1% 3.6% 0.6% 1.0%
Men (1,316/10,047) | (43/1,184) | (45/7,640) (88/8,824)
Calzavara Ontario 20.7% 4.2% 0.5% 1.2%
12 42 proi’égg”sons Women | (309/1,492) (11/262) | (5/1,024) | (16/1,286)
= 14284 14.1% 3.7% 0.6% 1.0%
' Total (1,625/11,539) | (54/1,446) | (50/8,664) | (104/10,110)
26.2% 8.5% 0.0% 2.2%
Dufour Quebec City Men (129/492) (11/129) (0/363) (11/7492)
13 Quebec 37.8% 15.6% 2.7% 7.6%
Dgte”t“on Women (45/119) (7/45) (2/74) (9/119)
entre
1994 28.5% 10.3% 0.5% 3.3%
n =651 Total (174/611) (18/174) (27437) (20/611)
Ford Kingston 12.0% 1.0% 27.2%
14 Federal prison Men (71/592) (47408) (111/408)
1994
n =592

Table 12, continued
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HIV prevalence

HCV prevalence

Region
Setting
Author Study year History Non- Non-
Ref. no. Sample size Gender | drug injection IDU IDU Total IDU IDU Total
Ford Kingston 0.9% 39.8%
15 Federal prison | Women Not given (1/113) (457113)
1994
n =133
Ford Kingston
17 Federal prison Men 37.4% 3.8% 0.5% 1.7% 73.3% 9.6% 33.4%
1998 (131/350) (5/131) (1/219) (6/350) (967131 | (21/219 | (117/350)
n =520 ) )
Hankins Quebec
19 Federal prison | Women 52.4% 14.6% 0.0% 7.7%
Year unknown (130/248) (19/130) (0/118) (19/248)
n =248
Hankins Quebec
20 2 prov. prisons Men 48.4% 7.6% 0.4% 3.9%
1990 (237/490) (18/237) (1/253) (197490)
n =588
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HIV prevalence

HCV prevalence

Region
Setting
Author Study year History Non- Non-
Ref. no. Sample size Gender | drug injection IDU IDU Total IDU IDU Total
Hankins Quebec
21 Federal prison | Women 48.7% 13.0% 1.0% 6.9%
Year unknown (192/394) (25/192) (27202) (27/394)
n=1,638
Prefontaine British
22 Columbia Men Not given 25.5%
Federal prisons (106/415)
Year unknown
n =415
Rothon British Women
23 Columbia and 32.6% 2.4% 0.6% 1.1%
Prov. prisons men (964/2,953) (18/744) (10/1,735) (28/2,479)
1992
n=2,719
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Table13 I ncar cer ated population at risk for HIV, proportions, populations and numbers
geogr aphic region, Canada, 1999

Other Clotting
MSM MSM-IDU IDU Endemic hetero factors Transfuson
Proportion

Population aHIVrisk 003 0.01 0.3 0.05 0.05 0.001 0.03

Fed. Prov. Totd
Ontario 3,554 7,778 11,332 340 113 3,400 567 567 11 340
Quebec 3,732 3,302 7,034 211 70 2,110 352 352 7 211
BC 1,902 2,517 4,419 133 44 1,326 221 221 4 133
Alberta 1,600 1,957 3,557 107 36 1,067 178 178 4 107
Manitoba 750 908 1,658 50 17 497 83 83 2 50
Saskatchewan 950 1,177 2,127 64 21 638 106 106 2 64
Atlantic 1,284 1,176 2,460 74 25 738 123 123 2 74
Y ukon 79 79 2 1 24 4 4 0 2
NWT 351 351 11 4 105 18 18 0 11
Canada 13,772 19,245 33,017 991 330 9,905 1,651 1,651 33 991

Numbers of federd prisonersin Prairies are estimated by interpolation
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Tablel4a  HCV-HIV infections among prisoners by exposure category

Canada, 1999
Other  Clotting
MSM MSM-IDU IDU Endemic hetero factors Transfus Total
Number 4 65 536 0 0 5 0 611
Proportion (%) 0.6% 10.7% 87.7% 0.0% 0.0% 0.9% 0.0% 100.0%
95% lower limit 2 44 365 0.1 0.1 4 0 420
95% upper limit 7 93 766 04 0.2 7 0 870

Table 14b HCV-HIV infections among prisoner s by geogr aphic region, Canada, 1999

Ontario  Quebec CoIErrrI:IIJSiQ Alberta Manitoba Sask  Atlantic Yukon NWT Canada
Number 168 141 133 79 22 28 32 2 5 611
Proportion (%) 27.5% 23.2% 21.8% 13.0% 3.6% 4.7% 5.2% 0.3% 0.9% 100.0%
9_50/_0 lower 115 96 91 54 15 19 22 1 4 420
S;ISWOI/I(;[ upper 239 202 190 113 32 41 45 3 8 870
limit
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