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fast track

Needle exchange is not enough: lessons from the 

Vancouver injecting drug use study

Steffanie A. Strathdee*^ David M. Patrick^^ Sue L. Currie*, 
Peter G.A. Cornelisse*, Michael L. Rekart^^ Julio S.G. Montaner*^*®, 

Martin T. Schechter** and Michael V. O'Shaughnessy*^*

Objective: To describe prevalence and incidence of HIV-1, hepatitis C virus (HCV) 
and risk behaviours in a prospective cohoa of injecting drug users (lOU).

Vancouver, which introduced a needle exchange programme (NEP) in 
1988, and currently exchanges over 2 million needles per year.
Design: IDU who had injected iilicit drugs within the previous month were recruited 
throu^ street outreach. At baseline and semi-annually, subjects underwent serology 
for HIV-1 and HCV, and questionnaires on demographics, behaviours and NEP 
attendance were completed. Logistic regression analysis was used to identify 
determinants of HIV prevalence. ^
Results: Of 1006 lOU, 65% were men, and either white (65%) or Native (27%)

HIV-1, and HCV were 23 and 88%, respectively. The majority 
92 /o) had attended Vancouver's NEP, which was the most important syringe source 

for 78/„ Identical proportions of known HIV-positive and HIV-negative IDU 
reported lending used syringes (40%). Of HlV-negative IDU, 39% borrowed used 
ne^les wuhm the previous 6 months. Relative to H/V-negative IDU. HIV-positive 
DU were more likely to frequently inject cocaine (72 versus 62%; P<0 001)

Independent predictors of HlV-positive serostatus were low education, unstable 
housing commercial sex. borrowing needles, being an-established IDU, injecting 
with others, and frequent hlEP attendance. Based on 24 seroconversions among 257

Conclusions: Despite having the largest NEP in North America, Vancouver has been 
ex^nencmg an ongoing HIV epidemic. Whereas NEP are crucial for sterile syringe 
provision, they should be considered one component of a comprehensive 
programme including counselling, support and education.

A/05 1997, 11 :F59-F65

Keywords: HI V-t injecting drug users, incidence, prevalence, needle 
exchange, needle sharing, harm seduction

Introduction _________________________ ___ gramme in 198N and 1989. respectively |I.2(. At (liac
V.mo.uver inmulnced .a legal, free-.srandine needle h HIV prev.aicnce was 1-2% among
exeli.iiii:e pronrimme (NFl>t A " ^ pr’Pvl.ation ot f>()(H)-I(l 0(10 injeetme drue

I sraiiiMK (NE1>) and a street nurse pro- u.sers (IDU) |3|. Vancouver's NEP appear, to be tlw

lirilbh <;oluml.i.i. i Si PauTs H^soiSd anZhP 'Department of Medicine. University of
Columbi.,. Can.wl.,. Pathology. University of British Columbia, Vancouver, British

Vaneouw!"SrCdumbit^^^ Columbia Centre for Excellence in H(V/aiDS. 61 M081 Burrard Street.

D.II0 of receipt: 2« February 1997; revised: 21 March 1997; accepted: 25 March 1997.
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largest in North America. h.aving exchanged over I 
million needles per year since 1993. and 2.3 million in 
1996. Until recently. NEP was considered to be a 
major factor accounting for Vancouver's low HIV 
prevalence rate [4]. [n 1993. among 16 NEP in North 
America that were independently evaluated by the US 
Centers for Disease Control and Prevention, the 
Vancouver NEP tanked in the top three in teirns of the 
number of syringes c.xchanged and returned, the e.sti- 
mated proportion of IDU reached, and number of client 
referrals to dmg treatment and suppoct services [5|.

However, following an initial period of stable. low 
HIV prevalence, a npid increa.se in HIV infection 
among IDU has been documented in Vancouver since 
September 1994. Surveillance of HIV testing data in 
the province of British Columbia indicated that the 
proportion of self-identified IDU testing HIV-seroposi­
tive rose from 2 to 7% in an 18-month period (6). As a 
result, in October 1994 the street nurse programme 
was bolstered. In addition, centralized bulk purchase of 
.syringes for all 14 NEP in British Columbia wa.s under­
taken by the provincial government, allowing NEP to 
provide syringes in sufficient numbers to meet client 
needs. Although sterile syringes are exempt from para­
phernalia laws in Canada, deregulation of syringe sales 
in British Columbia pharm.icies was undertaken in 
December 1995 to further expand syringe access to 
IDU.

An outbreak investigation was conducted in 1995, 
which found needle sharing and social determinants 
such .as unstable housing to be independently associated 
with recent HIV seroconversion among Vancouver's 
[DU [6]. Concern regarding the potential for contin­
ued HIV transmission in Vancouver’s IDU population 
prompted the initiation of a new cohort study in 1996. 
Herein, this study reported upon baseline prevalence of 
HIV and hepatitis C virus (HCV) and associated risk 
behaviours among 1006 IDU, is well is fipit estimates 
of HIV incidence.

Methods
Study sample
Beginning in M.iy 1996. persons who had injected ille­
gal drugs at least once in the previous month and 
resided in the Greater Vancouver region were reeaiiced 
into the V.incouver IDU Stuily through self-referral 
and street ouireaeh. Evldenee of recent injecting dmg 
use was required by inspection of needle tracks. Eligible 
subjects provided written informed consent. At the 
baseline vi.sit and semi-annually thereafter, subjecn pro­
vided blood samples for HIV and HCV antibody test­
ing. and underwent an ituerviewer-administered 
questionnaire. HIV tests reactive on enzyme-linked

immunosorbent a.ssay were confirmed by Western blot. 
Purified protein derivative (PPD) tuberculin skin test­
ing wis also perfotmed at baseline, SubjecLs were reim­
bursed CDNS 20 for each study vi.sit. at which time 
referrals were provided for universal medical care. 
HIV/AIDS care, available dmg and alcohol treatment, 
and counselling.

Study instrument
The study instrument was developed from ,1 question­
naire used in our previous case-eontrol investitiarion 
[6,7]. Questionnaires were administered bv trained 
interviewers, all of whom were blind to the HlV 
serostatus of participants. Questionnaire information 
pertained to risk behaviours and living eondicions in 
the previous 6 months. Derailed infomiation wis col­
lected on demographies, injecting and non-injecting 
drug use, borrowing and lending of needles and other 
paraphernalia, rc-usc of one's own needle, syringe dis­
infection. source of needles, access .ind barriers to clean 
needle use. attendance at two local NEP, inc.irccratioii, 
housing, self-reported frequency of HIV tc.sting, drug 
treatment, methadone maintenance and other 
drug/alcohol programmes.

Since our previous investigation revealed that atten­
dance at shooting galleries per >c was not a common 
practice [7], respondents were asked wliechcr they had 
injected in places where they ‘generally did not know 
the people and there svas injecting in groups'. Persons 
who reported injecting for the first time in the prcviou.s 
2 years were considered new II3U; the remainder were 
considered established IDU. Sexual behaviour and con­
dom use were assessed for regular, casual and sex trade 
partners of the same and opposite sc.xcs. Finally, sub­
jects were asked about a variety of mental and social 
issues, including an abbreviated seven-item version of 
the Center for Epidemiologieal Study Depression Scale 
(CES-D) [8]. suicidal ideation, sexual abuse, and .self- 
reported di.agno.sis of mental illness.

Statistical analysis
IDU who tested HIV-seropositive at enrolment were 
compared with those who tested HIV-ncgacive using 
contingency table analysis for categorical v.ariablcs. and 
the Wileoxon rank-sum test fi>r continuous variables. 
NEl’ .icceudaiice was considered as follows: (i) ever 
attending .iny NEP. and (ii) frequent versus less fre­
quent attend.nnce (i.e.. more tli.aii once per week versus 
lew frequently). The latter categorization was chosen 
following inspection of the distribution of self-reported 
attendance. As in previous analyses |6.7|. unstable 
housing was defined as living primarily in .a hotel, 
boarding room, hostel, transition house, jail or on the 
street in the previous 6 months. C^ES-D scores were 
summed, and scores above the 75th percentile were 
considered to represent elev.aied depression scores.
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Indcpciidcnc predictors of HIV prevalence at baseline 
were assessed usiny unconditional lo^stic regression. 
Variables that were significant at the 5% level” in uni­
variate models were entered into multivariate models in 
a stepsvLse, hierarchical (ishion. In the final model, all 
relevant two-way interactions sverc evaluated. HIV 
incidence was calculated b,a.sed on the incidence density 
approach, in teniis of person-yean of observation. All 
95/1 confidence intervals (Cl) were calculated based on 
the Poi-won distribution.

Results
Uy February 1997. 1006 eligible IDU had completed 
baseline interviews and provided blood specimens for 
HIV and HCV antibody te.scing. Baseline HIV preva­

lence was 23.2% (95% Cl. 20.&-25.8), of whom 58% 
were previously aware of their HlV-posicivc scrosratus. 
HCV serology was conducted on the first 500 patrid- 
pants only, among whom HCV prevalence was 88'X. 
(95% Cl. 85.2-90.8). PPD skin test reactivity was 25%.

Among 257 subjects who tested HIV-negative at base­
line and attended their fint semi-annual follow-up visit. 
24 leroconvcrsions were confirmed among 129.4 per- 
.son-ycars of observation, yielding an estimated HIV 
incidence of 18-6 per 100 person-years (95% Cl. 
11.1-26.0), As of 28 February 1997. the overall follow­
up rate among those who were eligible to return was 
83%. Subjects eligible for follow-up who had not yet 
returned did not differ from those who had returned 
with respect to gender, ethnicity, frequency of injec­
tion, types of drugs used, or frequency of NEP atten­
dance; however, they were significantly younger 
{P = O.Ol).

Table t. Comp.vison of HIV-positive and HtV-r>cBative injecting dfug users (IDU) at baseline in the Vancouver IDU Study (n =

n (‘K.)’
1006).

Vari.iblo’

Hiv-posicive 
subjects 

(n = 233)

HIV-negative 
subjects 
(n . 773) Total

M.1I0
F(*m.ik>

Soci'xIomoKr.ipliics 
Mwli.in (r.intie) .i(JC (years)
Eibnicily

While
N.ilivc
Olhi'r

Unsl.ible housing;
Educ.niion « high school) 
Incarceration 
High depression score 
Homo-^isexual activity (men only) 
Non-consensu.al Sex ever 
lOU sex (»nncr 
Rcen iMirl lor sex 

OruKHJsint’ l>e)s,sviQurs 
Mu<li.in (r,inpe) .\j«e <1t Hrst injection 
M.sin tIruK injected 

Coc.iine 
Heroin 
.Sixxvikill

Injes'linx with others 
Eswljlisluvl IQU (>2 vLMrs)
Ailcnd NRP (over)
FrinnK-ni NCI* .illend.ince 

(mori< Ih.m on<f |>er weelO 
NCI* most fre<|iieni soiirre of syrinKes 
OlM.iinivI syrlnufN from ph.imi.icy 
t.iuvl .my tliiili iiliii-s olii.iinin); 

sIcrlK* syrin^o^
( jl(v) ddi1( iillics Iiiiri h.isiOK SvrinRcs 

ir/xii (di.irni.K ii-.
Il>irmw<vl UMVI n<vxl|i-i leverl
llnrrowivl UMvl ntv-dlcs 
l.i'nl iisiTil neivllcs 
Consisii'ni hliMch use*
Msirh.iflono m.timen.tnce (even 
Ciirrenl meihi.irinno rtiainren.tnce

13S (58) 518(67) 653 (65) 0.02
96 (42) 257 (331 353 (35)

34 (16-55) 35(14-58) 35 (16-58) 0.64

139 (60) 518(67) 657 (65) 0.0180(34) 192 (25) 272 (27)
14(6) 63 (8) 77 (8)

165 (72) 454 (59) 619(62) 0.001201 (86) 617(80) 818(61) 0.03
78 (33) 241(31) 319(32) 0.5 T70 (30) 208 (27) 278 (28) 0.35
36 (27) 109(21) 145 (22) 0.20
99 (44) 270136) 369 (37) 0.03
74 (32) 236(30) 310(31) 0.72
74 (32) 161 (21) 235(23) <0.001

19(7-51) 18(9-51) 18(7-51) 0.73

167 (72) 470 (62) 637 (64) <0.00134(15) 2)3(28) 247(25)
32(14) 81 (11) 113(11)

178(76) 512(67) 690 (69) 0.005213(91) 628(81) 841 (84) <0,001
218(96) 691 (91) 909 (92) 0.01

189 (Bl) 544 (71) 733 (73) 0.002
IBb (80) 591 (77) 777(78) 0.33
112 (4B) ' 364 (47) 476(47) 0.79

64 (28) 176 (23) 240 (24) 0.35

55 (32) 169(31) 224 (31) 0.70
175 (76) 509 (67) 684 (69) 0.007
95 (41) 304 (39) 399 (40) 0.69
88 (39) 293 (40) 381 (40) 0.89
10(11) 76 (25) 86 (22) 0.003
45(19) 138(18) 183(18) 0.61
34(15) 84(11) 118(12) 0.12

'Unless oihufwise si.ilctl. bch.iviours refer to previous 6 months. 'Unless otherwise indicated 
r.r,K.rt«i iv,rrowin« used r.eedle$. N£P. Needle exchange programme.

‘Based on j[- tests. ^Restricted to 361 lOU who
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Table 2. Final muliivorloie lonisiic re^res^iion model 01 prediccori of 
HlV-posiiive serosiolui at baseline among injecting drug users 
(lOU) in Vancouver.
Variable Adjusted odds ratio I95'n. CD

Unstable housing'
Education (< high school) 
Commercial Scjr*
Ever used ixtrrowed needles 
Inject with others' 
Established injector'
Frequent NEP’ attendance 

Iniore than once per week)

l.hl ll.IS-2.9H) 
1,79(1.14-2.82) 
l.6h (1.18-2.35)
1.49(1.04-2.14) 
1.(.2(1.13-2.32) 
2.24(1.34-3.741

I.OH (1.13-2.51

0.005
O.OOf)
0.008
0.03
0,008
0.002

0.01 I
'Based on previotts 6 nwjnlhs. 'First inleclion >2 years previously, 
NEP. Needle eachjnge prOKramme.

Dcmoyntpltic and behavioural clnractcriscics ac baseline 
for the KKIf) ll)U arc shown in Table 1. Ot'chcsc, the 
majority were men (65%); however, subjeets testing 
HIV-positive ac baseline were more likely to be 
women (P = II.D2). Although mosc''subJeet.s were white 
(65%.), HiV-positivc subjeets were disproportionately 
of Native orii;iii. HIV-positive .subjeets were sijrnifi- 
cj)icly more likely to have loss chan a hiirh school edti- 
eacion. unstable housiuj;, .and to re.side in a downtown 
VaneoLiver neighbourhood, which is the poorest postal 
di.striec in Canada.

With respect to drug u.se. tlie ino.st frequencly injected 
drug was cocaine, which was more coimno)) a)nong 
HIV-positive IDU (P <0.(101; Table 1). Kelativc to 
HIV-negativc IDU, HIV-positive IDU were signifi­
cantly more likely to be established iDU, wore more 
likely to report engiiging in commercial .se.\ work, and

were more likely to inject with ocliers. The propoaiot)s 
of HlV-positivc and HlV-neg.icive IDU who reported 
le)iding and borrowing used needles i>i the previous 
6 months were nearly identical, regardless of selfl 
reporced HIV scrostatus. Almost one-lulf (4.5%) 
reported sharing other injeetio)i patapliemalia.

HIV-positive IDU were more likely to have ever 
attended NEl». and to attend NEI' on a more regular 
basis, compared with HlV-ncgative IDU. However, 
there were no ditTcrences between these groups with 
respect to .self-reported barriers in accessing sterile 
injection equipment, or diffieulties purch.ising .syrim;es 
from phanmeies. Almost one-half of HIV-positive n)id 
HlV-)iegative IDU reported pureh;ising syringes from 
phamiaeies in the previous 6 months. Despite wide­
spread needle availability, however, subjects reported 
re-using their own needle a median of three times 
I interquartile range (IQIl,). 2-4|. A con.servacive esti­
mate of injection frequency bxsed on regular drui; use 
patterns was 2.5 injections per day (IQK. 1-6). There 
were no differences between HIV-positive and HIV- 
negatlve IDU in terms of current or previous enrol­
ment in methadone maincenanee or ocher drug/aleohol 
programmes, or ditficulties aece.s.sing drug treatment.

Multiple logistic regres.sio)i svas eondueted in a hierar­
chical stepwise fasliion to identify independent predic­
tors of HIV-positive .seroscatus (Table 2). In the final 
model, sociodcmographic variables chat remained sig­
nificantly a.ssociated with HIV-po.sicive seroscatus were 
unstable housing and low education. In e.saniim'ng

Table 3. Profile of docuinented seroconvening injecting drug users (IDU) observed in ihe Vancouver Injeciion Drug User Study*.

Sex
Age

(years) Race
New
lOU'

Main source 
of syringes

Difficulty
accessing
syringes Drug of choice

Shared
injection

equipment Housing

1 Male 48 vchite No NEP No Methadone Yes Unstable
2 Female 4() Native No NEP No Heroin Yes Unstable
3 Male 38 Native No NEP No Cocaine Yes Unsialile
4 Female 43 White No NEP No Cocainefheroin Yes Unstable
5 Female 44 White No NEP No Cocain^heroin No Unstable
r> Male 40 While No NEP No Cocaine/heroin Yes Unstable
7 Male 4(i While Nt) NEP Yes CrKainttfhcmin No Unstable
H Male 35 Native No NEP No Cocaine Yes Unstable
9 Male 21 White Yei NEP No Cocaing/heroin Yes Unstable
10 Female 42 While Yes NEP Sometimes 0>CiiitM<yiteroin Yes Stable

1 1 M.ile 4.) While No NEP Yes Hproin/specdlull Yes Unsi.ible
12 Fem.ile 35 Naiive No NEP No Cocaine Yes UnSMlilv

1 1 Male 4.) Whili- Nfi NEP No Cocaine No Unstable
14 Male 27 While Yes Ph.irm.iey No C«x;.iint/speetll).il| Y.rs Unsl.ihir
IS Male 29 White No NEP No Coe.iine/hcrolo Yes Unsl.ilili-
ir. Female 40 While No NEP No Heroin No Unstable
)7 Female 4.1 While Yes NEP No CrKTiiine Yes Unst.ibli-
IH Male 12 While No NEP Sometimes CiK'.iine No Unsiablr
)■) Male 111 N.ilivc No NEP No Hivoin/speedlMlI Yes Unslahle
20 M.ile 2f, Asian No NEP No CcK-ainc^eroin No Stable
J) vwle 32 While No NEP Sometimes Cocaine No Unsiabic

F(>m.ile 4H White No NEP No Heroin/speedbatl Yes Unstable
1 Fem.ilc .11 Native No NEP No Cocaine/heroin Yes Unsliibli'

J.l M.ile i_> Native No NEP No Cocaine/heroin Yes UnSl-ible

( h.ir.H UTiNlies r<Mt-r i<i ih,. seroconversiun inrerv.il (i.e., perincl )>clwecn b.isclinc MIV-nej;a)ivc leM and firs) HtV.jxisilive lesl a) f()Mmv-u|i' 
iti|r’i i.mI uif ))ii- I'irsi lime in previous 2 ye.irs. NEP. Needle cxcharige programme.
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bduviounl variables. a>nimcrcial se.v work, borrowinj: 
used iK-cdls-s. injeain- with ocIkr. beini: an cstabli.<licd 
IDU. and accendini;; NEI’ more than oneo per week 
were all independently a.ssociatesi with HIV-po.sitive 
seroscatiis. These assoeiacions were iineham;ed after 
adjusting lor aye. yeiuler. fres]neney of injeetiny. main 
drny injected or otlier taetors. No siynifieanc two-way 
intenerions were observed. The likelihood ratio statis­
tic, which tests the ylobal null hypothesis that the coef­
ficients are not siyiiiheantly dirterent from zero, was 
hiyhly siynificant (I* < o.mn). providiny support for 
adequate goodness of fit.

Althouyi) the limited number of HIV sertKonversions 
observed to date precluded a formal statistical analysis, a 
profile ofsoeiodemoyraphic and behavioural character­
istics was yeiicrated. ba.sed on the period between the 
last neyative HIV test .n b.iselinc. and first positive HIV 
test at lollow-up (denoted seroconversion interval; 
Table 3). Of the 24 seroconverters identified to date, 
similarities were noted relative to the over.all cohon in 
terms of the proportions who svere women, tho.se who 
were Native, those who were e.stabli.shed IDU. and 
those who most commonly injected cocaine. All but 
two individuals reported unstable housing, residing pri­
marily in single room occupaney hotels in Vaneouver. 
Only three reported commercial .se.\ work duriny the 
seroconversion interval. It is particularly striking that 23 
of the 24 seroconverters reported NEl^ a.s their most 
frequent source of sterile syringes, and only fivc 
ivportcd haviny any difhculty accessing sterile syringes.

Discussion____________________ _____

In our prospective study of more than KH)() IDU in 
V;ineouver. baseline prevalence rates of HIV and HCV 
were very high, at 23 and 88%. respectively. After 8 
months of follow-up. our preliminary estimate of HIV 
incidence was IS.fi per KKt person-years. .Such an esti­
mate could have been biased upward by selective 
return for follow-up of tiiose at highest risk of HIV 
Semcoiiversiim; Imwever, difVorcnces in baseline risk 
behaviour between subjects who did and did not return 
for follow-up when eligible were not found. The esti- 
111.ite eoliM ,il><> (i.ive I'een inflated if indis'ii.Iuals w|ui 
suspected tliey hid IseCome I 11 V-infected Selectively 
returiieil for follow-up.

lo .uldivss tlie-sc povsible bi.ises, the inciileiice calcula­
tion was repeated under a best Case scenario, assuiniiii; 
■ill eligible persons who had not returned would have 
testeil MlV-neyativ\* at their b-moiith follow-up visit. 
Even under this optimal scenario, the hllV incidence 
was lf>.3 per lim person-years Cl. 'f,'f-2.V2),
Althmiyli these iiicidciue estimates were b.ised on small

numbem. even the lower bound of the lowest possible 
y.S% Cl {*}.')%) W.1S much higher chan that observed 
among prospective IDU studies in Baltimore. 
Moiitrc.al. Amsterdam .and New York (‘J-I2|. It was 
concluded chat these preliminary results were encirelv 
consistent with an ongoing and serious outbreak of 
HIV infection among IDU in Vancouver |f»|.

Also of great concern in our study was the high level of 
reported needle-sharing bebaviourt. The proportions of 
IDU who reported borrowing and lending used need­
les were similar to chose observed in our iy‘>.S 
ca.se-eoncfol investigation, which was based on the 
s.ime target population (ri.7|. Ac baseline in the present 
study, the proportion of HIV-positive 1I3U who 
reported lending ased needles was nearly identical to 
that of HIV-negative IDU, regardless of self-reported 
HIV sero.sutus. This suggests that little, if any. behav­
iour change occurred among individuals in our s.ample 
who had received an HIV-positive ce.si result. As in our 
previous study |7|, consistent use of bleach .among IDU 
borrowing used needles was low. and sharing of ocher 
injection paraphernalia was common.

Our data are particularly disturbing in light of two 
fiicts; first. V.ancouver h.xs the highest volume NEl’ in 
North America; second. HIV prev.aleiiee among this 
city's IDU population was relatively low until recent 
years. The fact chat sharing of injection equipment is 
normative, and HIV prevalence and incidence are hinh 
in a community where there is an established and 
reimrkably active NEl* is .alarming. A vast body of lit­
erature has suggested chat NEl* arc associated with 
reduced incidence of HIV and HCV and do not le.ad to 
incrca.sed dnig use [5,12~15|. Several studies have also 
shown NEl* to bo a.s.sociated with decreased needle 
borrowing [9.12,15). In cities where NEl* is part of a 
comprehensive programme chat includes HIV testing, 
counselling, education and drug creacmenc options. 
HIV ineidcnce and associated risk behaviours have 
declined significantly over time |9,lf>.17|. Provided 
that services are available and IDU are willing. NEI' 
can act as a stepping stone to addictions treatment, 
which can serve as the ultimate prevention if IDU 
choose to cease injecting.

hi Vancouver. NEI* was introduced early, but access to 
drug and alcohol tre.itmeiit. mecitadoiie maintenance 
and couii.-velling services reiii.iins inadequ.ice. As earlv as 
199(1. the lack of appropriate services fiir addictions 
trcatmeiic in Uricish Columbia, especially for cocaine 
users, was identified ;is a major barrier encountered by 
Vanciiuwr's NEI* acicnderx, among whom there was 
already a marked demand for HIV-related counselling 
|I|. This situation coiitiiuies at present |h|. Our results 
slo not argue ag,iinsc the overall effectiveness of NEI’ a< 
an HIV iiiterveiirl»m. but rather, tliev lead us to propose 
th.it without adequate and appropriate cominuiiicv-widc
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iiucrvciicioiis such as addictions trv:itmciu. dcco.xilica- 
tion and counxcllini;, scnid-alono NEP may be insutTi- 
cient to niainciin low HIV prevalence and ineideiiee tor 
an indefinite period. Our stvidy. and recent findinip of 
higher HIV incidence aiuoni; Moncrenrs NEP atccndeis 
compared vvitli non- or infrequent atteiiders |ld[. 
stroiiitly suititest that the concept of liarni reduction 
requires a broader perspective beyond NEP alone 
jl4.l7.1S|. .Support for this was provided from 
Amsterdam, where a continuum of liami-reduetion 
activities was .associated with lower HIV incidence and 
needle-sharini; behaviours, but there was no evidence of 
a protective effect for sini;le interventions such .is NEP 
or methadone maintenaiiee |y|.

Why is it that Vanetniver is e.\periencinjj ati onjtoinj: 
HIV outbreak despite a high volume NEP and phar­
macy access? Although it is too early to draw inferences 
from our seroconversion data, some clues arise from 
our analysis of detenninaiits of HIV-positive serostacus 
at baseline. Like other .studies, our study found that fac­
tors such as borrowing needles (6.y.TI).!V-2 11 and 
injecting with others |2il| were associated with HIV 
prevalence. It was also found that established I17U were 
more likely to be HIV-infected relative to nesv lOU. 
although this may have been a reflection of duration of 
e.vptisure. Although cocaine injection per >e did not 
appear :is an independent risk factor, it is noteworthy 
chat cocaine w.is more likely to he the drug of choice 
among HlV-po.sitive IHU. Other studies have reported 
an elevated risk of HIV seroconversion associated witli 
cocaine injection 122.2.^|, Indeed, a shiti from heroin 
use to increasing dependence on cocaine may be an, 
imporLint factor in Vancouver's escalating HIV preva­
lence and incidence, since cocaine is commonly ;i.>«oei- 
aced with more frequent injections 122|. If the 
conservative escim.ite of 2..i injections per day in our 
cohort may be genenlizetl to the eity'.s estimated lOU 
population ol WMUl-MMKIO. appro.viniately 5-IH mil­
lion needles per year would be needed to meet the 
ideal scenario of‘one-set oiie-slioc'. Whether it is a-al- 
i>tie to e.speet. even with cNpanded pliannaey access, 
that this goal can he achieved in cities wIktc cocaine is 
the drug of choice, remains to be determined. Fiinilly. 
since commercial se.v work was also indcpendeiuly 
relateil to HIV prevah-iiee. it may be that sexual tratts- 
intvsioii plays an important role.

In the miiisr ol an ongoing HIV outl>re:ik. it is impor- 
t.mt not ro overlook social and e«>ntcxcu.il factors cliaC 
iiuy be directly or iiulirectly relafeil to HIV cr.uismis- 
<ion |24-2fi|. As previously IoimkI in this setting |ri|, 
unsf.ible housing was iiulepeiulently assoeiateil with 
HIV-positive serostacus. The predominance of single- 
room oeeup.incy hotel rooms, which have been 
reportetl to serve as shooting galleries in V.nicoiiver’s 
poorest neighbourhood, may Contribute to needle 
sharing |ri[. Risks associ.iled with Ic'S seciiiv injecting

locacion.s have .also been noted by ochets IIS.27|. The 
hypothesis that specific social ner.vorks of lOU may be 
risk fictors for HIV seroeonveriion. pt»ssibly xs a result 
of mi.xing between HlV-negacivc individuals and those 
who are nesvly infected and have high viral loatls. is 
also currently being explored. Ethnographic research is 
needed in the study of social networks to complement 
e.xistiiig iiuandtativc eLita.

Our study wxs not intended to evaluate tlie etreetive- 
ncss of NEP. since the majority of subjecK atcemled 
NEI’ at le,i.<t once, and there were no estimates of HIV 
incidence among lOU in Vancouver prior to the incrt>- 
diiction of NEP in lyK.S. In fict, without tlie presence 
of an active NEP that was implemented early. HlV 
incidence among IDU in Vancouver may have been 
much higher, much earlier. The fiet that frequent NEP 
attendance was independently .rs.soeiated wich HIV 
prevalence should not be interpreted as causal, because 
risk bchavioun and e.vposiire to HIV interventions 
could have changed following an HIV-positive diagno­
sis. In addition, NEP attendance w.i.s self-reported: vali­
dation of self-reports through record linkage wich 
NEP's administrative databases will improve attempts 
to correlate NEP actendanec wich HIV incidence. 
Finally, it has been suggested chat NEI’ attract higher 
risk IDU fl(1.2S-31|. NEI’ could thus be as.sociaced 
with HIV infection, even in multivariate models, if 
re.sidual confounding persists.

II NEP attract higher ri.sk IDU. then an appropriate 
public health response should he to e;ipic:ilize on this 
windosv of opportunits- by using NEP xs a vehicle to 
change sticial norms surrounding needle sharing. From 
this perspective, it is crucial that NEP be mainenined xs a 
eomerscone in HIV presention. Appropriate education, 
counselling anci treatment options should be imple­
mented .siinulc.meously with the introduction of NEP. 
Allocation of adequate resources is required to .allow 
NEP and other comiminity agencies to enhance services 
other than the sole provision of needles. The present 
data have suggested that even in cities with sustained 
low HIV prevalence, outbreaks of HIV can occur. 
Long-term evaluation of NEP is therefore neees.s;irs- to 
allow HIV prevention activities to adapt to ehanges in 
the losal environment. If the elVeetiveness of NEP 
slimiiilsh over time, as sithers li:i\\- found |2y|. other 
s ompleiiieiitaiy str.itegies will be need to be bolstered to 
reiliue HIV ir.inSinission .imong IDU populations.
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