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Do needle exchange programmes increase the spread
of HIV among injection drug users?: an investigation
of the Vancouver outbreak

Martin T. Schechter**, Steffanie A. Strathdee**,
Peter G.A. Cornelisse*, Sue Currie*, David M. Patrick*,
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Obijective: An association between needle exchange attendance and higher HIV
prevalence rates among injecting drug users (IDU) in Vancouver has been
interpreted by some to suggest that needle exchange programmes (NEP) may
exacerbate HIV spread. We investigated this observed association to determine
whether needle exchange was causally associated with the spread of HIV.

Design and method: Prospective cohort study of 694 IDU recruited in the
downtown eastside of Vancouver. Subjects were HIV-negative at the time of
recruitment and had injected illicit drugs within the previous month.

Results: Of 694 subjects, the 15-month cumulative HIV incidence was significantly
elevated in frequent NEP attendees (11.8 = 1.7 versus 6.2 = 1.5%; log-rank
P = 0.012). Frequent attendees (one or more visits per week) were younger and
were more likely to report: unstable housing and hotel living, the downtown eastside
as their primary injecting site, frequent cocaine injection, sex trade involvement,
injecting in ‘shooting galleries’, and incarceration within the previous 6 months. The
Cox regression model predicted 48 seroconversions among frequent attendees;
47 were observed. Although significant proportions of subjects reported obtaining
needles, swabs, water and bleach from the NEP, only five (0.7%) reported meeting
new friends or people there. When asked where subjects had met their new sharing
partners, only one out of 498 respondents cited the needle exchange. Paired
analysis of risk variables at baseline and the first follow-up visit did not reveal any
increase in risk behaviours among frequent attendees, regardless of whether they
had initiated drug injection after establishment of the NEP.

Conclusions: We found no evidence that this NEP is causally associated with HIV
transmission. The observed association should not be cited as evidence that NEP
may promote the spread of HIV. By attracting higher risk users, NEP may furnish a
valuable opportunity to provide additional preventive/support services to these
difficult-to-reach individuals. © 1999 Lippincott Williams & Wilkins
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Introduction

The downtown eastside of Vancouver has long been
the centre of the city’s injecting drug users (IDU)
community. In 1989, a fixed-site needle exchange
programme (NEP) was established in the downtown
eastside community {1], with mobile-vans added 2 years
later. This programme has grown to be one of the
largest in North America, having exchanged over two
million needles in 1997. However, in 1996, we
reported that among more than 1000 1DU entering
into a cohort study, those who had ever attended
Vancouver’s needle exchange had significantly higher
prevalence rates of HIV infection than those who had
never attended [2]. This has received considerable
attention, particularly in the USA where consensus
about the value of NEP has yet to emerge [3,4].
Members of the USA Congress [5,6] interpreted this as
evidence that NEP may promote the spread of HIV. A
similar interpretation appeared in a report of the Office
of National Drug Control Policy [7]. In April 1998,
based in part on this report, the USA Administration
continued its ban on the use of federal funds to support
NEP.

The purpose of the present study was to investigate the
observed association between NEP attendance and
HIV infection. We proposed three a priori hypotheses.
The first was that the NEP was causally associated with
HIV transmission by facilitating the formation of new
needle sharing partnerships. The second was that the
NEP was causally associated with HIV transmission by
leading to higher risk behaviours among its frequent
attendees. The final hypothesis was that the NEP per se
was not causally associated with HIV transmission, and
that the apparent excess risk was due to the fact that the
programme attracted participants who were at higher
risk because of their risk behaviours,

Methods

Study sample

Beginning in May 1996, persons who had injected
illicit drugs in the previous month and resided in the
Greater Vancouver region were recruited into the
Vancouver Injection Drug User Study. The study
established a storefront office in the downtown eastside.
Most participants (82%) came forward to the study
office, having learned of the study through recruitment
materials or other participants. The remaining subjects
were referred by the NEP (5%), other storefront
agencies (10%), and clinics (3%). Evidence of recent
injecting drug use was required by inspection of needle
tracks. Eligible subjects provided written informed con-
sent. At the baseline visit and semi-annually thereafter,
subjects provided blood samples for HIV and hepatitis

C virus antibodies, and completed an interview
administered questionnaire. Subjects were reimbur
§20 Canadian for cach study visit, at which time ret. -
rals were provided for universal medical carc,
HIV/AIDS care, available drug and alcohol treatment,
and counselling.

Study instrument

Trained interviewers, who were blind to the current
HIV status of participants, administered questionnaircs,
Detailed information included demographics, injecting
and non-injecting drug use, needle borrowing and
lending, re-use of own needles, source of needles,
attendance at NEP, location of injection, housing, drug
treatment, methadone maintenance and other
drug/alcohol programmes. Sexual behaviours and
condom use were assessed for regular, casual and sc
trade partners of the same and opposite sex. As in o
previous study [2], unstable housing was defined as
living primarily in a hotel, boarding room, hostel,
transition house, jail, or on the street during the previ-
ous 6 months.

With regard to the issue of network formation, the
questionnaire included the following exact question:
“In the last 6 months (or since your last visit) what did
you get from the needle exchange?” For each respon-
dent, interviewers read out the following list of
responses, and probed for each item: condoms, alcohol
swabs, vitamins, water, AIDS education, bleach, warn-
ing sheets, counselling or referrals, stickers to mark
syringes, and meeting new people or friends.

To study network formation, a series of questions was
added to the most recent follow-up questionnaire in
December 1997. Respondents who indicated that they
had shared (borrowed or lent) injecting equipment
with other people since their last visit were asked the
following exact question: “How many of these people
were new (i.e. persons you had never injected with
before)?” Respondents with new sharing partners were
then probed to determine if they had met these new
partners through any of the following sources: other
users, on the street, through family, ‘shooting galleries’,
methadone clinics, jails, needle exchange, hospitals,
aboriginal reserves, or home town.

Statistical analysis ‘

Kaplan—Meier methods were used to estimate HIV
incidence. Such analyses were restricted to those partic-
ipants who were HIV-négative at study entry and who
completed at least one additional follow-up visit. Time
of seroconversion was estimated as the midpoint
between the last negative and first positive test.
Persistently seronegative subjects were censored at their
last follow-up visit.

Consistent with our previous study |2}, frequent NEP
attendees were defined a priori as those who reported
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(visiting the exchange at least once weekly at baseline.
.Unless otherwise indicated, all risk information was
“obtained from the bascline questionnaire. To test the
ssociation of NEP with subsequent HIV incidence,
| Kaplan—Meier curves for frequent and infrequent NEP
ttendees were compared using the log-rank test.

te analyses (P < 0.05), but excluding frequent NEP
ttendance. Predicted probability of seroconversion at
‘15 months was calculated for cach individual using the
i following method: the Cox model with covariates
ixed at zero was used to compute the value of the
baseline survival function; this value and the value of
{ each participant’s risk set multiplied by the coefficient
matrix were used to compute the predicted survival for
ach participant, and by subtraction, the predicted
robability of infection; predicted probabilities were
hen summed separately for frequent and infrequent
tendees to derive the predicted number of serocon-
fersions in each group.

To study the association of NEP with changes in HIV
/Tisk behaviour, paired questionnaire responses to key
tisk items in the baseline and first follow-up visits were
bompared using McNemar’s test. Because effects may
have possibly differed according to when drug injection
was initiated, the sample was stratified into those who
| initiated their drug injection before and after the estab-
Lilishment of the NEP in 1989; for convenience, these
groups are referred to as pre-NEP initiates and post-
- NEP initiates, respectively.

Results

Incidence and NEP attendance

As of April 1998, 934 IDU had completed baseline
interviews and were seronegative at baseline. Of these,
64 completed their baseline visit within the 6 months
. prior to April 1998 and were not yet eligible for
. follow-up. Of 870 eligible subjects (496 frequent atten-
. dees; 374 infrequent attendees), 694 (80%) completed
© at least onc follow-up visit. The follow-up rates were
( similar in frequent attendees (405 out of 496; 31%) and
infrequent attendees (289 out of 374; 77%) (P=0.11).

The 694 subjects were predominantly male (68%) and
had a median age of 36 years (interquartile range,
29—41 years). Their ethnic status was as follows: 65%
white, 25% aboriginal, 10% other. Their median age at
first injection was 19 years (interquartile range, 15-25
years), 26% had ever been enrolled in methadone

maintenance, and 39% reported their residence as the
downtown castside.

Of the 694 subjects, 64 scroconverted: 39 were
documented at the first follow-up, 17 at the second fol-
low-up, and eight at the third follow-up. Based on the
estimated date, 25 seroconversions occurred during the
period July 1996 to December 1996, 25 during:', the
period January 1997 to June 1997, and 14 during the
remainder of 1997. Based on 768.3 person years of
observation, these 64 infections gave rise to an
estimated HIV incidence density of 8.3 per 100 person-
years [95% confidence interval (Cl1), 6.3-10.4]. The
Kaplan—Meier estimate for the cumulative HIV
incidence rate at 15 months following the baseline visit
was 9.8% (95% CI, 7.5~12.2).

Table 1 presents univariate comparisons of baseline risk
variables in those who did and did not subsequently
seroconvert. Those who subsequently seroconverted
were more likely at baseline to have had unstable hous-
ing, lived in a hotel, injected more than four times
daily, injected cocaine at least once per day, identified
the downtown eastside as their main fixing location,
reported needing help injecting, and been a frequent
NEP attendee.

There were 47 seroconversions observed in the 405
frequent attendees and 17 in the 289 infrequent
attendees. Fig. 1 shows the 15-month cumulative HIV
incidence stratified by NEP attendance. The elevation
in the HIV infection rate among the frequent attendees
was significant (11.8 £ 1.7% versus 6.2 £ 1.5%;
log-rank, P = 0.012).

Table 2 presents a comparison of the frequent and
infrequent attendees with regard to several key risk
variables at baseline. There was a clear pattern of
greater baseline risk among frequent attendees. These
subjects, when compared to infrequent attendees, were
younger and were more likely to report unstable hous-
ing and hotel living, the downtown castside as their
main injection site, frequent injection and frequent
injection of cocaine, involvement in the sex trade,
injecting in ‘shooting galleries’, and incarceration

Table 1. Comparison of seroconverters and non-seroconverters
with respect to baseline risk factors.

Non-converter Converter

Variable (n = 630) (n = 64) P
Unstable housing 478 (76%) 56 (88%) 0.035
Living in a hotel 370 (59%) 46 (73%) 0.031
Inject four or more times

per day 182 (29%) 31 (48%) <0.001
Inject cocaine at least once

per day 265 (42%) 46 (73%) <0.001
DTES as main injecting

location 438 (70%) 56 (88%) 0.002
Needed help injecting 248 (39%) 36 (56%) 0.009
Frequent NEP attendee 358 (57%) 47 (73%) 0.010

DTES, Downtown eastside; NEP, needle exchange programme.
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Fig. 1. Kaplan-Meier HIV incidence curves from enrolment
to 15 months for frequent attendees (closed squares) and
infrequent NEP attendees (open circles).

within the prior 6 months. They were also more likely
to report other illegal income. They were less likely to
report current enrolment in a methadone programme,
and far less likely to report pharmacies as their primary
needle source. The distribution of follow-up in
calendar time was similar between the frequent and
infrequent attendees.

Predicted numbers of seroconversions were based on a
multivariate Cox regression model containing the vari-
ables: unstable housing, hotel living, injecting four or
more times per day, cocaine injection at least once per
day, downtown eastside as main injecting site, and
needing assistance injecting. The numbers of serocon-
versions predicted by this Cox model (48 and 18) were
very similar to the numbers observed (47 and 17) for
frequent and infrequent attendees respectively.
Alternatively, the NEP attendance variable did not
enter into the model when fitted in addition to the
covariate set used for prediction (risk ratio, 1.2; 95%

CI, 0.6-2.2; likelihood ratio %%, 0.29; P =0.99). i,
see if the modelling was sensitive to the choice of Cox
regression, this analysis was also conducted using logis-
tic regression; this yielded predicted seroconversions in
the frequent and infrequent attendees of 45 and 19
respectively. In addition, Cox model analysis was per-
formed separately for pre-NEP and post-NEP initiates:
in this case a similar pattern of results was obtained i,
which observed numbers were similar to those pre-
dicted. Finally, a separate analysis was carried out in
which the predictive model was derived in a random
66% subsample of the population; observed events
were then compared with predicted events in the
remaining subjects and were found to be similar.

Network formation

In response to the question, “In the last six months,
what did you get from the needle exchange?, most
respondents reported getting needles (86%), and signifi-
cant proportions reported receiving alcohol swabs
(50%), water (55%) and bleach (39%). A total of only
five (0.7%) reported meeting new people or friends at
the needle exchange.

As of April 1988, 498 participants completed the ques-
tionnaire, which had been amended in December
1997. A total of 100 of these subjects reported sharing
{(borrowing and/or lending) injecting equipment since
the previous questionnaire, and 36 indicated that thev
had new sharing partners since the previous visit. The
breakdown of where these subjects reported meeting
their new sharing partners, was as follows: through
other users (16), on the street (14), jail (five), ‘shooting
gallery’ (two), family member (one), methadone clinic
(one), and NEP (one).

Behaviour change
Table 3 presents paired comparisons of risk behaviours
among frequent attendees at the baseline and first

Table 2. Comparison of frequent versus infrequent attendees at the Vancouver needle exchange programme with respect to risk behaviour

profile at the baseline visit and follow-up duration.

Variable . Infrequent attendee Frequent attendee
(n = 289) (n = 405) P

Median age (years) 37 35 0.029*
Unstable housing 188 (65%) 346 (85%) £0.001
Living in a hotel 144 (50%) 272 (68%) <0.001
DTES as main injecting site 183 (63%) 311 (77%) <0.001
Inject four or more times per day 42 (14%) 171 (42%) <0.001
Inject heroin at least once per day 69 (24%) 205 (51%) <0.001
Inject cocaine at least once per day 62 (22%) 249 (62%) <0.001
Injecting in ‘shooting galleries’ 66 (23%) 170 (42%) <0.001
Incarceration in past 6 months 67 (23%) 154 (38%) <0.001
Involved in the sex trade 47 (16%) 109 (27%) <0.001
Any illegal income (excluding sex trade) 83 (29%) 176 (44%) <0.001
Currently enrolled in methadone treatment 47 (16%) 34 (8%) <£0.001
Pharmacy as primary needle source 50 (17%) 6 (1%) <0.001
Person-semesters of follow-up )

Prior to December 1996 149 (23%) 224 (25%) 0.645

January 1997-june 1997 241 (38%) 345 (38%)

After july 1997 248 (39%) 330 (37%)

*Wilcoxon's rank sum test. DTES, Downtown eastside.
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exchanbe programme (NEP) initiates.

Table 3. Trends in risk behaviour between the baseline and first follow-up visits among all frequent attendees and restricted to post-needle

All

Post-NEP initiates

Variable Odds ratio* (95% Cl) Odds ratio* (95% Cl)
nstab]g Housing 0.61 (0.35, 1.09) 0.38 0.14, 1.08)
otel living 0.78 (0.51, 1.21) 0.55 (0.25, 1.15)
Ll ject four or more times per day 1.28 (0.87, 1.87) 1.43 (0.72, 2.38)
@@ Cocaine at least once per day 0.54 (0.35, 0.84) 0.75 (0.35, 1.58)
( [DTES as main mjectmg site 0.95 (0.61, 1.95) 0.52 (0.28, 1.38)
] ft eeded help injecting 0.21 (0.12, 0.39) 0.04 (0.0, 0.31)

#McNemar’s test. DTES, Downtown eastside.

)

_e odds ratios for frequent attendees was 51gn1ﬁcantly
flifferent from 1.0 with the exception of needing help

jecting and daily cocaine injection which were
duced by the follow-up visit. A similar pattern was
i‘ésent when the analysis was restricted to frequent
Blitendees who were post-NEP initiates.

jscussion

wo recent Canadian studies have fuelled debate
garding the effectiveness of NEP. Results from our
hort [2] and from Montreal [8] showed higher preva-
ence and incidence rates of HIV infection among fre-
guent NEP attendees relative to infrequent attendees.

hese data have led some to suggest that NEP could
ve a deleterious effect on HIV transmission rates,
ther than a protective effect [5~7]. It has been pro-
§ed, for example, that NEP could facilitate the for-
ation of high risk social networks [9] which
emselves are important risk factors for HIV infection

0,11].

NEP contribute to harm production rather_ than

nﬁrms that, at least in our setting, the role of NEP in
he formation of new needle sharing networks is mini-

. Further, we demonstrated that the number of new
V infections observed among frequent NEP ‘attén-
es is close to that expected based on their higher risk
x‘oﬁle at baseline. Even so, NEP could still be culpable
it were found that NEP was causally related to higher
Hsk behaviours among its attendees. However, we
| tould find no evidence of changes toward riskier prac-

tices among frequent attendees during the initial period
‘of observation. Some may focus on the one variable
" which showed a trend towards riskier behaviour; how-
ever, it must be stressed that this was not statistically

fiing high risk behaviour among frequent attendees in

¥m reduction, as has been claimed? Otir analysm‘

the past, prior to the study, but not during the study
itself. For this, one would have to postulate an interac-
tion of the effects of NEP on risk behaviour depending
on the duration of the injection career. For this reason,
analysis of behaviour change was stratified according to
whether onset of injection preceded or followed the
establishment of the NEP; no differences were found.
Based on these findings, we believe the most likely
hypothesis is that the association between NEP atten-
dance and higher risk behaviour is due to selection
rather than causation. This is further corroborated in
this setting by comparisons that show that NEP atten-
dees who choose to use mobile vans as their primary
exchange site report higher risk behaviours than
attendees who primarily use the fixed site [12]. Several
other studies have reported an association between
NEP attendance and higher risk injection activities
[8,13,14]. Of particular interest, Hahn et al. found that
HIV incidence rates measured prior to NEP attendance
were higher in those who later chose to attend INEP
compared to those who did not, clearly suggesting a
selection effect [15].

Although we found no evidence that the NEP facili-
tated the formation of small sharing networks, the pro-
gramme might still have had an indirect causal effect by
attracting IDU. to the downtown eastside. In this way,
NEP m1ght ‘be held accountable for the geographic
compression: of such people in this neighbourhood and
this could have facilitated indirectly network formation.
However, this area has been a haven for IDU long
before needle exchange. Indeed, a national inquiry into
drug use in Canada estimated that the downtown east-
side was home to as many as 60% of the country’s
heroin addicts as far back as the 1960s {16]. Thus, it
would not appear that the IDU are attracted to this area
because the needle exchange is there; rather, the needle
exchange was placed in this area because the IDU were
already there.

Since the first NEP was introduced in Amsterdam in
1984, other studies have shown NEP to be associated
with reduced incidence of HIV infection [17-21],
hepatitis B and C [22] and associated injection behav-
iours [13,23] but not increased drug use [19,24]. In a
global survey of 81 cities with available data on IDU
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Hurley ef al. cstimated that HIV prevalence decreased
by an average of 5.8% per year in 29 cities with estab-
lished NEP, but increased by an average of 5.9% per
year in 51 cities without such programmes [25].

Several caveats should be considered in the interpreta-
tion of our findings. First, like many investigations of
IDU, our study relied on self-reported data and thus
the validity and reliability of responses require careful
scrutiny. However, we used a comprehensive question-
naire covering a number of illicit activities and have no
reason to suspect that self-reported NEP attendance
would vary systematically across other cxposure cate-
gories. Other researchers have found sclf-reported risk
behaviours of IDU to be reliable [26] and not signifi-
cantly affected by socially desirable responding [27].
Another limitation is that the Vancouver NEP opened
several years prior to the initiation of our study.
Although we found no evidence that NEP promoted
network formation or increased risk behaviours, we
cannot rule out the possibility that NEP may have con-
tributed to adverse behavioural changes soon after its
inception. However, we did not see any differences
when we stratified analyses on whether subjects had
initiated drug injection before or after the opening of
the exchange.

There remains the observation that Vancouver has
recently experienced an explosive HIV outbreak
among IDU, with observed rates reaching as high as 18
per 100 person-years [2]. Rapid onset epidemics of
HIV infection in IDU communities have been
documented in cities around the world including
Edinburgh, New York City, Rio de Janeiro, Milan and
Geneva among others. Clearly, there are etiologic
forces such as primary infection [28] and concurrent
networks [29], which can generate explosive outbreaks
in IDU.

How, critics ask, could this have occurred unless the
NEP was ineffective, or even harmful? Part of the
answer, in our view, is that NEP is only one compo-
nent of what should have been an integrated approach
to HIV prevention in Vancouver. Although NEP was
introduced in 1989, access to drug and alcohol treat-
ment, methadone maintenance and counselling services
has been woefully inadequate in the downtown eastside
and has diminished even further since 1995.

Furthermore, there are a number of other local factors,
which should be taken into account in understanding
this epidemic. The loss of low-income and social hous-
ing units has led to the emergence of single room
occupancy hotel rooms in the downtown eastside.
Many of these charge residents to re-enter the building
at night; this encourages drug users to remain within
the hotels which thus function as de facto ‘shooting
galleries’; this probably accounts for the unusually high
rate of reported injection in ‘shooting galleries’ in this

- needle exchanges are ineffective.

study. These obscrvations prompted frontline | p
workers to begin exchanging syringes in local hot .+,
1995, but the programme remains far from complete.

A second critical factor was the shift from injected
heroin to injected cocaine as the primary drug of
choice around 1994. Cocaine use has been associated
with more frequent injection, ‘shooting gallery” atten-
dance and the sex trade [2,30]. Based on the increased
injection frequency, we have previously estimated that
as many as five to ten million needles would have had
to have been exchanged in Vancouver annually to have
met the goal of a clean needle for each injection [2].
Currently, the Vancouver NEP exchanges approxi-
mately two million needles per year and only recently
have limits been removed on the number of need: s
that one can exchange. Needle exchange limits ear or
in the epidemic, imposed by funding constraints, n.ay
have impeded secondary exchange and lessened overall
needle accessibility.

It is difficult to know what size and shape this outbreak
might have assumed in the absence of any NEP.
Nevertheless, in our view, it appears that the effective-
ness of this particular NEP was compromised by a
number of environmental and programmatic factors.
However, this observation about one particular needle
exchange should not lead to the conclusion that all

In summary, we found little evidence to support the
hypothesis that this particular NEP was causally assoc - .
ated with higher risk of HIV infection. The number of
infections observed was similar to that which would be
expected based on the underlying risk profiles of fre-
quent attendees. There was no evidence to suggest that
the NEP played a role in the formation of new needle
sharing partnerships, and little support for the hypothe-
sis that frequent attendance was causally associated with
a shift to higher risk behaviour. Although the interpre-
tation of the Montreal data remains unclear [8,9,31],
opponents of needle exchange should desist from citing
the association in Vancouver as evidence that needle
exchange may exacerbate the spread of HIV. Rather,
they should understand that NEP attract higher risk
IDU, and thus provide a window of opportunity to
access these difficult-to-reach individuals. If there is .
lesson to be learned from the Vancouver outbreak, it i
not that NEP cause harm; it is that they must be
designed to serve the needs of their local community.
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