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HIV infection

Susan F Hurley, Oamien J Jolley, john M Kalcor

Sdmmary

Background Needleexchange programmes (NEP3) are
potemtially 2 kay strategy for cofaining the sereaq of Hiv
infection amang injecting drug  users, Put  their
implemencation has desn limited by Uhcertainly about their

Mecthods Published reports of HIV seroprevalence in
injectmg drug users were identified. and unpublisheg
information on HIV sercprevalenca for injecting drug users
emedng drug treatment in the USA between 1988 anc
1993 was obtained frem the Centers for Disease Comrot
and Prevention. Detafls of the implememation of NEPs

the rate of
esiimated by regression
andlysis. The average diffecence in this rate for eities witn
and without NEP's was calculated,

Findlngs On aversge, seroprevalence increasad by 5.9% par
year in the 52 citles without NEPs, and decraaseg by 5.8%
Per year in the 29 cities with NEPs. The average annug
ehange in setaprevaience was 11% lower In cigies with
NEPs (95% CI™=17-6 to —3-9, pa0-004).

Interpreration A plausinle explanatian for wtnis difference g
that NEPs led t0 a reduetion in Hiv Incidence
injecting Grug users. Despite the possibility of confounding,
our results. together with the clear thearetieal mechanismg
By which NEPs could reduce Hiv incidence, srangly
SUPPOrT the view that NEPS ave effective.

Lancer 1997; 249: 1797-1800
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Introduction

The HIV epidemic in injecting érug uses kes reacked
crisis Proportions, moving Som icx original focal poines in
Europe 2nd Nomh Amcrica o major ourbreaiss ia Asian
USA alene, use of mjecdon-drugs was the
direes or indireet cquse of almost 25 000 caces of AIDS in
1995, comprising 35% of all gew cases: Ncadlc-cx:bmgc
ProgRimmes (NEFY) ax potendally a key sTategy for
contining this epidemic, bur they are nor univessally
aceepred. Govermnmenr-funded NEPs are well emmplished
in several couagies, including the UK, the Nethertanes,
and Ausaajiy.’ H, there is sull serong opposition o
their implementaton in the USA, whese federg) funding
of NEPs has been probibited uncl “rhe Surzeon Getiel
detenmines that such Programs are affcegve in Prevendng

Synmges, are a further impediment
NEPs in the USA ! Aldhough NEPs
in 55 US dgg by 1994," many operaze illegally, with
teauous funding, and on 3 smal] geale ©

Scveral obsetvarianal smudies have atwempred o

© the operagon of
had bees esmbliched

assess

2s scliireported sk behaviours,** or the cccumrenice of
infeetions with Sepatids B or € vitus.® The fow studies
=dpoints  either “Compared HIV
seroineldence mwy or HIV seroprevalenes in seeajl
oumbers of NEP pafidpant and BOn-patdpans, or
corzalated time mende in HTV 3<roprevalencn for 3 singlc
ity wi NEPs." Three reviews of
NEP cfccgvences Commitsionad by the US fedesal
EovCIhmment since {9973 found thar the cvridence in
favour of tae efiectiveness of NEPs wxs weak by accepted
lend Tke goal of our study wgs to exemine

soprevalence in injersiag drug
users werldwide, for ciges with and withouwr NEP;,

Methods

Cur analysis comparcd lrics thac had NEP with those thac kad
no NEPs. Programmes thac dixtZaured nesdles age sjiages See
of charge were fegasded a5 NEPs, iPrespective of how they
eperated (ic, am a fxed of mwebile sire, whather reum of 2 used
necdle was mandirory, or the finge of additionsl preventive
scrvicer offered). We icenrifed published repoms of HIV
Seroprevalessa susveys in injecting devg usesy thar included 50 o
More drug wiay and denils of me Zaple=ieatadar: of NEP; in
the eorrwspanding city were obaalned fom reporir anc drough
Semmwilicadon with pubiic-heslth officials and NEP rereszchio.
We scarched catier ea Mediine Fom besween 1983 and May,
1994, FEV scroprevaleme- sczdies of Injecding dfug usem ane
implenenrtaton of NEPs. Uspublished informador an HIV
Seoprevalence was ebtned Fom e C for Dt
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Cnmctanics o dries Clowe  Gumemet 4 informatieny on NEP implemeacation wese identifice
=n = 54% of tise clies were fn Norsh Ameticr, 37% i
o A : . - Exrope, aod 12-4% in Asia and the South Pace (bl
St Addecs e 1 ). In these cdes, 1046 suveys of HIV prevalene-
Evroce ] b} nvolving 332892 drug usass had besx doge between
A4 e e S Pacific - ™ 1980 and 1995, 73% in deug weanmenc ceqrmes (table 1),
b Seme serum specimens kad been collecwed znd Stored,
::u’:z:;‘:"-'"' < - and wese agalysed when HIV ' became zvailable,
el 5 0 Thesc were NEPs during ke sesoprevalence pe=iad in 29
MeMEN Services 3x Q (56%) cidek; e mean desadon of NEP implemyensgon
— = pren 2 38 yars (racge 1-8). Seroprevaleace was slighgy
s=———  higher 2c the start of the setoprevalence pesied in ciges
At it & mrves b 15 o3 without NEPs than Io cities with NEPs, and by the ead of
Vot mmeer of Grug wlers wurveyms 192738 10325 the zeroprevalence pesiods average HIV Seroprevalencs
ASTRE MO of Grug waets swvered pur city L 03 bad changed e in dycs with NEPs, but had increzscd
e e P i ye, ety x;; ot in .?.n-c.l withour NEPy (cable 1).
Seroorevalerce peronn (%) o illuscrate the regression aqalyses, the resuls for twa
A-ernge NIV arogrevetence: it ene of 157 29 citicg are shown in figure 1, I Bem, Swizcrland, whe-e

eroXevcitn ponods (T

Twermwddﬂcmmmm Bem
survays, by NEP staturs ' 50

Comludhwadmouh}ﬁﬁﬂsmwmdﬂt

Tatmenc I 27 cides ix the USA Gom 1988 o 1993
Gﬁnmhdudcdheundpbifmwm“hd 40"

hccnwh'aicdudmgthwmduAe

years, and basic information on NEP implementiton wyg

by aper, "o
Fwﬁdy,&mpmﬂmpm‘odwd@da&q

Emchms&vmth:ﬁxbzhch:t:nﬂzucmnq.ﬂ:cnu

ofchiueefmseanmk::eowzéipded-ua&umd

-

¢

i

]

4

3
Sdroprovalence {%)

. Am:geslepﬂ(ﬂhofw'ﬂm!uopmm
hf; mm&ddadammmudummm 12 4
: lpun.adby:hemqs,mdd:oscwimeu:mmw
. ‘= oighted by die Iaverse of the squured SE of B, 1o reflec:

i ghc:da&namqotachdq’:shpecdma:&Md!!‘m
: havmgﬂapabcm&cmmmcﬂﬂhmdmd

subgroyp 2nalysty was done among aites in which -the first
mezured  scroprcvmlenor was  Jexs dan 10% and e
scroprevalence period was merc than 3 year. Toe averpe
araua! e of change of sereprevalance was chea eomoancd
betuwen cidet in Which no NEP was inroduced duging e
sezopicvalance period and whosc m which an NEP had beea
inmaduced when soprevalence ameng njerding deug vsem was

:r below 10%.
,'l I [ ] 1 { { !
: Results 19685 1986 1987 15898 1989 1950 195:
About 3500 published PEpers were roviewed, and
informadon that sarisSicd the Inclusion citesin for the Tear

: : : Figure 22 I jecting drug users per year of
' study was obmined Form 214 of these (refercnices available Burm & HIV seraprevalence in Injecting drug use

from e . durvey for Bem, Swittertand. and Glasgow, UK
- the audiors an request). A wal of 81 Gdes with Lines fepresent Mites valuet fom the lo:i:fc re.gfnllhn mecels.
. HIV seroprevaience meIsWemMns fom Mmore than § ver Note vertical schlas afw hot the same for botn citiea
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P [ 9 =7 NEPs :mroduced when

Nty of citiex wa orurse is 24 (ax%) 30 (5% ;roprevalence w10,

Saftpreralons acwerding to rgaTaley

L o

Estmsted menal s of angy

(T} I serogrovelamy (393 CT)

AR ctes =58 TP
(=181 te «14) (=0Sta 126

Citses with stidl jrtevomnce <10R ot~ —1.9 18.2

ReTupre- Jence arfiewys iger than 3 yary (-2t 0.y (30wn.y

[ =]

'haudmumanm
Tablez:ﬂhcrufmmmwcpnvahnee

NEPs were ner operating during the seroprevalense
pctiod, the e of change of the log odds of
1eroprevalance was estimated o be 0-677 per yaar (SE
0-123), coresponding w & 96-8% ingezse cach year
(95% CI 53:8-150-0). In Glasgow, UK, NEPs wer
inroduced in 1987. The estimat=d e of ehange in the
log odds of seroprevalence was —0-286 (0-042),
Comresponding ™ a2 24-9% ennmual detease in
scroprevaleace (=183 1o ~30-9),

. Seroprevalenor was essimuated 1o have incraased m 58%
of cides withour NEPS and 48% of cides with NEPs
(wable

injecting dmg uters was known for 2] cidep, but was pot
xsig:iﬁautpmdimof:hentcnfchmgeof
saroprevalencs,
thnmbs'swnsuicwdtoddeswit
seroprevalatice periods of more thas 3 years with ax inidal
seroprevalence below JQ% we found that, on aveege,
scraprevalence decreased by 1%, in she eigh: cdes with
NEPs compared with & 16% incresge in the 18 ctics
withone NEPs (Sgure 2), bux this diference (—14'8 [95%
CI «34 o 10]) was nor sgrifiant Howcver,
regression modelling Zave csumatces of Bore than 10% for
sereprcvalence at the gtazx of the petiod for four dges
withour NEPs, and onc city with NEPs, apparently

Discyssion

We found that in ejtics with NEPs HIV scroprevalence
among injecting deug users deczensed og average, whereas
W cities withour NEPx HIV sToprevalenec ingreased. A
plausible explanation for this differeace kB that the
NEPs led o a reducton in HIV incidence among
injecting drup users.

NEP: have the potential to deeruase direcly KIV
Tansmission by loweriag the rare of needle sharing® and
the prevalence of HIV in needles availabie for reuse,'s ag
well 23 indirecdy through activities such as bleach
diseiburion, referrals to drug Teamment ceacres, provision
of condoms, and educagon about ritk behavious.
Although  these mechanisms have iTong theorcries!
suppart, the published ecidence for NBEP cffectveness is
bmited Previsus studies of the effcet of NEPs og HIV
incidence ysed obserczgonal designs or statistical models.

Predicied sernmevalence (%)

seroprevaletcs periods ware longor than 2 years
’mwmhmmz“nnmmmcms
hnmdrgmsﬁmwnddmg.

without comparisen Zoups); and case~concol wmdic
Only one study assessed the Impact of NEP: on 5V
incidence, Des Jarlais and colleagues’ csumarted thar ke
haxad for incidenr HIV infecrion was 3-3 for injerang
drug wsers iz four highsereprcralence cities withour
NE&,mpuedwi&conﬁauemmcsofNEPsthw
York City. Ope case study investgated HIV prevenrion
ad\iﬁsforﬁwdﬁswi:hbwsmpmdncqmdid
notbtmdlymmpucmwiéotherdﬁu thye bad high

The coudusion of 2 1993 revicw by a University of
ifoniz team’ was thar NEPs are assodated witk
dacreased HIV drug sisk behawiour and are not associaed
with pezative outcomes, but that there i no cleas
evideger that they decrease HIV infecton rater.! Fow aew
daa were available for the maost recent US peview by the
Pagel on Needic Exchange and Bleach Diseibucian
Propams,” which concluded that NEPs are effective, byt
acknowledged thax the evidence was wexk,

Our gudy is distinguished from previous work by i
worldwide scope and i design, which compares chavges
in HIV seroprevalence in cities with znd witheur NEPs,
rathes than changes within a siagle dry. Nevertheless, our
amalysis elearly kas limitadons, First, the seraprevaleace
data were collecsad sccording to different protocols in
diverse populations, However, any lmacaradies would be
ualikely to differ fystemazically between cities with NEPs
and those withour, so the Sansequent bixs would be i the
directon of uadercsemating the cfactveness of NEPs,
Sccond, dues were sclected for amalysis by the casence
of HIV seroprevalence susveys, and bias may have been
inroduced by the decision to do = survey i a paicalar

Vol 349 - [ane 21, 4997
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dry. Furthermore, fctoprevalence Mayv  have
remained low ia some of the citiey with NEPs, irrespective
of their inyoducton. Fins ) nplementmdon of NEPs
was almost corminly confounded by the implemenmeiog
of other HIV prevention sguregies, aad the gale of
iniecdag equipment through s i

diffesence in e of change of:-:optewzlq;:: betweea
cues with and withoyur NEPs may not be dye solely
w NEPs. ’ )

€< and Bleack Distibugog
Programs,* the view thar NEP: ate nac cfertive no longer
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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*S1
Martin T. Schechter** and Michael V. O’Shaughnessy*1*

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

Setting: Vancouver, which introduced a needle exchange programme (NEP) in
1988, and currently exchanges over 2 million needles per year.

Design: IDU who had injected illicit drugs within the previous month were recruited
through 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 IDU, 65% were men, and either white (65%) or Native (27%).
Prevalence rates of HIV-1.and HCV were 23 and 88%, respectively. The majority
(92%) 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 HIV-negative IDU, 39% borrowed used
needles within the previous 6 months. Relative to HIV-negative IDU, HIV-positive
IDU were more likely to frequently inject cocaine (72 versus 62%; P < 0.001).
Independent predictors of HIV-positive serostatus were low education, unstable
housing, commercial sex, borrowing needles, being an.established IDU, injecting
with others, and frequent NEP antendance. Based on 24 seroconversions among 257
follow-up visits, estimated HIV incidence was 18.6 per 100 person-years (95%
confidence interval, 11.1-26.0).

Conclusions: Despite having the largest NEP in North America, Vancouver has been
experiencing 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.

AIDS 1997, 11:F59-F65

Keywords: HIV-1, injecting drug users, incidence, prevalence, needle
exchange, needle sharing, harm seduction

Introduction gramme in 1988 and 1989, respectively [1.2]. At chac

time. the estimated HIV prevalence was 1-2% among

Vancouver introduced 1 tegal, free-standing needle
exchange programme (NEP) and a strece nurse pro-

the city's population of 6UN0=10 000 injecting druy
users ([DU) [3]. Vancouver's NEP appears to be che

Feam the *British Columbia Centre for Excellence in RIV/AIDS, St Paul's Hospital, "British Columbia Centre for Disease
Control, B.C. Ministry of Health, *Depantment of Health Care and Epidemiology, the *Depantment of Medicine, University of
Hritiah Columbig, 15 Paul's Hospital, and the *Oepaniment of Pathology, Universily of British Columbia, Vancouver, British

Columbia, Canacla,

Requests for reprints to: Dr § A, Strathdee, British Columbia Cenitre for Excellence in HIV/AIDS, 611-1081 Burrard Street.

Vancouver, British Columbia, V6Z 1Y6 Canada.

Date of receipr: 28 February 1997; revised: 21 March 1997; accepted: 25 March 1997
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largest in North America. having exchanged over 1
million needles per year since 1993, and 2.3 million in
1996. Until recendy, NEP was considered to be a
major factor accounting for Vancouver's low HIV
prevalence nate (4], [n 1993, among 16 NEP in North
America chat were independenty evaluated by the US
Cencers for Disease Control and Prevention. the
Vancouver NEP ranked in the top three in teems of the
number of syrnges exchanged and returned. the est-
mated proportion of IDU reached. and number of client
tefermals to drug ereatmient and support services [3].

However, following an initial period of stable, low
HIV prevalence, a rapid increase in HIV infection
among IDU has been documented in Vancouver since
Scptember 1994, Surveillance of HIV testing daca in
the province of British Columbia indicated that the
proportion of sclf-identified [DU testing HIV-seroposi-
tive rose from 2 to 7% in an 18-month period [6). As a
result, in October 1994 the strect nurse programme
was bolstered. In addidon. centralized bulk purchasc of
syringes for all 14 NEP in Bricish Columbia was under-
taken by the provincial governmenc, allowing NEP to
provide sydnges in sufficient numbers to meet client

-needs. Alchough sterile syringes are exempt from para-

phernalia laws in Canada, deregulation of syringe sales
in British Columbia pharmacies 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 determinancs
such as unstable housing 10 be independently associated
with recent HIV scroconversion among Vancouver's
IDU [6]. Concem regarding the potential for contin-
ued HIV tnsmission in Vancouver's (DU 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 tisk
behaviours among 1006 IDU, as well as first estimates
of HIV incidence.

Methods
Study sample

Beginning in May 1996, pesons who had injected ille-
gal drugs at least once in the previous month and
resided in the Greater Vancouver region were recruited
meo the Vancouver [DU Scudy through sclt-referral
and street outreach. Evidenee of recent injecting drug
use was required by inspection of needle tracks. Eligible
wubjects provided sweritten intormed consent. At the
bascline visit and semi-annually thereafter, subjects pro-
vided blood samples for HIV and HCV antibody tesc-
ing. and underwent an interviewer-administercd
qucsnonnaire. HIV twests rcactive on enzyme-linked

immunosorbent assay were confinmed by Wesgern blot,
Purified protein deavative (PPD) wbcerculin skin test-
ing was also performed at baseline, Subjects were reiin-
bursed CDNS 20 for exch study visit, ac which dme
teferrals were provided for universal medical care,
HIV/AIDS care. available dewg and alcohol wreatment,
and counselling.

Study instrument

The study instrument was developed trom a question-
naire used in our previous case—control vestigation
(6.7]. Questionnaires were administered by trained
incerviewers, all of whom were blind to the HIV
scrostatus of participants, Questionnaire informacion
perwined to rsk behaviours and living conditions in
the previous 6 months. Deailed information was col-
lected on demographics, injecting and non-injecting
drug use, borrowing and lending of ncedles and other
paraphernalia. re-use of one’s own necdle, syange dis-
infection. source of needles, access and barriers to clean
needle use, actendance at two local NEP, incarceration.
housing. sclf-reporeed frequency of HIV eesting. drug
treatment. methadone maintenance and ocher
drug/alcohol progrmmes.

Since our previous investigation revealed that acten-
dance ar shooting gallerics per se was not 2 common
practice (7], cespondents were asked whether they had
injected in places where they “generally did not know
the people and there was injecting in groups’. Pemons
who reported injecting for the first time in the previous
2 years were considered new DU 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 sexes. Finally, sub-
Jjects were asked about a variety of menal and social
issues, including an abbreviated scven-icem version of
the Center for Epidetiological Study Depression Scale
(CES-D) [8]. suicidal idcation. sexual abuse, and self-
reported diagnosis of mental illness.

Statistical analysis

IDU who cested HIV-scropositive at enrolment were
comparcd with those who tested HIV-ncgative using
contingency table analysis for cacegorical variables. and
the Wilcoxon rank-sum test tor continuous variables.
NEP attendance was considered as follows: (i) ever
atcending any NEP, and (i) frequent versus less fre-
quent aceendance (i.¢.. more than once per week versus
less frequently). The fatter categorization was chosen
following inspection of the distribution of selt~reported
accendance. As in previous analyses |6.7]. unstable
housing was defined as living primarily in a hoeel.
boarding room. hostel, eransition house. jail or on the
street in the previous 6 months, CES-1) scores were
summed. and scores above the 75th percencile were
considered o represent clevated depression scores.
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Vancouver IDU study Strathdee er al.

[ndependent predictors of HIV prevalence at baseline
were assessed using uncondicional logistic regression.
Variables thac were significane ac the 5% level in uai-
variate models were entered into multivariate models in
a stepwise, hicrarchical fashion. In the Gnal model, all
relevant ewo-way interactions were evaluated. HIV
incidence was caleulated based on the incidence density
approach. in wans of person-years of obscrvation. All
95% conlidence intervals (C1) were calculated based on
the Poisson distribution.

Results

By February 1997, 1006 eligible IDU had completed
bascline interviews and provided blood specimens for
HIV and HCV antibody testing. Bascline HIV preva-

lence was 23.29% (95% ClI, 20.6-25.8). of whom 58%
were previously awace of their HIV-positive serostatus.
HCV scrology was conducted on the first 500 partici-
pants only, among whom HCV prevalence was 88%
(95% Cl, 85.2-90.8). PPD skin test reactivity was 25%.

Antong 257 subjects who tested HIV-negative at base-
line and attended cheir first semi-annual follow-up visie,
24 seroconversions were confirmed among 129.4 per-
son-years of obscrvation, yielding an estimated HIV
incidence of 18.6 per 100 person-years (95% CI.
11.1-26.0). As of 28 February 1997, the ovenll follow-
up ratc among thosc who were eligible to return was
83%. Subjects eligible for follow-up who had not yet
returned did noc differ from those who had ceturned
with respect to gender, ethnicity. frequency of injec-
tion, types of drugs used, or frequency of NEP acten-

dance; however, they were significantly younger
(P=0.01).

Table 1. Comparison of HIV-positive and HIV-negative injecting drug users (IDU) at baseline in the Vancouver IDU Study (n = 1006).

n (%)
MIV-positive HiV-negative
subjects subjects :
Variable® (n=233) (n=773) Total P
Sex
Male’ 135 (58) 518 (67) 653 (65) 0.02
Fonuale 96 (42) 257 (33) 353 3%
Saciademographics
Median trange) age (years) 34 (16-55) 35(14-58) 35 (16-58) 0.64
Ethaicity
White 139 (60) 518(67) 657 (65) 0.01
Native 80 (34 192 (25) 272(27)
Other 14 (6) 63 (8) 77 (8)
Unstable housing 165 (72) 454 (S9) 619 (62) 0.001
Education (< high school) 201 (86) 617 (80) 818 (81) 0.03
incarceration 78 (33) 241310 319 32 0.51
High depression score 70 (30) 208 (27) 278 (28) 0.35
Hamo-/hisexual activity (men only) 36(27) 109 21) 145 (22) 0.20
Non-consentual sex ever 99 (44) 270 (36) 369 37) 0.03
1DV sex panner 74 (32) 236 (30 310 (31) 072
Been paid for sex 74 (32) 161 21) 235(23) < 0.001
Drug-using behaviours
Meadian (range) age at first injection 19 (7-51) 18 (9-51) 18 (7-51) 0.73
Main drug injected
Cocaine 167 (72) 470 (62) 637 (64) < 0.001
Herain 34015 213 (28) 247 (25)
Specdbalt 32 (14) s1(in 13y
Injecting with others 178 (76) 512 (67) 690 (69) 0.005
Established IDU (52 years) 213 (91) - 628 (B1) 841 (84) < 0,001
Attend NEP (even) 218 (96) 691 (91) 909 (92) oo
Froguent NEP altendance
{more than ance por week) 189 (B1) 544 (71 733 (7)) 0.002
NEI" most frequent source of syringes 186 (80} 591 (07N 777 (78) 0.33
Obained syringes feom pharmacy 112 (48) ‘364 (47) 476 (47) 0.79
Citeel any difliculties abtaining
sterile syeinges 64 (28) 176 (23) 240 (29) 0.35
Cited difiiculties puechasing syrinpos -
fram pharmacios 5532) 169 (31) 22430 0.70
Reeronved useel Reedles tever) 175 (76) 509 (67) 684 (69) 0.007
Boverowerd usid neerdley 95 (41) 304 (39) 399 (40 0.69
Lont uged needles 88 (39) 293 (40) 381 (40) 0.89
Consistent bleach use® oan 76 2%) 86 (22) 0.003
Methadone maintenance tever) 45 (19) 138 (18) 183 (18) 0.61
Cureent methadone maintenance 34 (15) 81N 118 (12 0.12

“Unluss ntherwise stated. behaviaurs refer to previous 6 months, "Unless otherwise indicated, 'Based on x* tests. SRestricted to 381 IDU who

reparted borrowing used needlles, NEP, Needle exchange programme,
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Table 2. Final multivariate logistic regression modet of preclictors of
HIV-positive serostatus at baseline among injecting drup users
(IDW) in Vancouver.

Variable Adjusted odds ratio (95% Ci P
Unstable housing” 1.6111.15-2.94) 0.005
Eclucation (< high school) 1,79 {1,14=2.82) 0.006
Commercial sex* 1.66(1.18-2.35) 0.008
Ever used borrowed needles 1.49 {1.04-2.14 0.03
Inject with others* 1.62(1.13-2.33) 0.008
Established injector’ 2,24 (1,33-3.79) 0.002
Frequent NEP* attendance

{more than once per woek) 168 (1.13-2.5] 0.0114

“Based on previous 6 months. "First injection >2 years previously,
NEP, Needle exchange programme.

Demographic and behavioural characterisaes at bascline
for the 1006 1DU are shown in Table 1. OF these, the
majority were men (65%): however. subjects testing
HIV-positive at bascline were more likely to be
women (P =0.02). Alchough most subjects were white
(63%), HIV-positive subjeces were disproportionacely
of Native origin. HIV-positive subjects were signifi-
cancly more likely to have less than a high school edu-
cation, unstable housing, and to reside in a2 downtown
Vancouver neighbourhood, which is the poorest postal
distnict in Canada.

With respect to drug use. the most frequently injected
druy was cocaine. which was more comnion among
HIV-positive IDU (P < 0.001; Table 1). Relative to
HIV-negative IDU. HIV-positive IDU were signihi-
cantly more likely co be established IDU, were more
likely to report engaging in commercial sex work. and

——

were more likely o inject with others. The proporgions
of HIV-pasitive and HIV-negative 1DU wha reporced
lending and borrowing used needies in the previoys
6 months were neacly identical, regardiess of seli-
reported HIV scrostatus. Almost one-hylf (43%,)
reported shanng other injection parmphemalia.

HIV-positve IDU were more likely to have
attended NEP, and to attend NEP on 3 more regular
basis. compared wich HIV-negtive 1DU. However,
there were no differences beeween these groups with
respece o self-reported barriers in accessing srerile
injection equipment, or difficultices pul’ch:\sing‘syringus
trom phammacics. Almost one-half of HIV-positive .-fml
HlV-ncgative DU reported purchasing syringes from
phamacies in the previous 6 monchs. Despite wide-
spread ncedle availability, however, subjcets reported
re-using their own needle 3 median of three times
linterquartile range (IQR), 2-4|. A conservative esti-
mate of injection frequency based on regular drug use
patterns was 2.5 injections per day (IQR. 1-6). There
were no differences between HIV-positve and HIV-
negative DU in termis of current or previous enrol-
ment in methadone maintenance or other drug/alcohol
programmes, or difficulties accessing drug treacmenc.

158 4 o

Muloiple logstic regression was conducred in a hicrar-
chical stepwise fashion to idencity independent predic-
tors of HIV-positive serostatus (Table 2). [n che final
modecl. sociodemographic variables thae remained sig-
nificancly associared with HIVapositive scroscacus were
unstable housing and low educacion. [n examining

Table 3. Profile of documented seroconverting injecting drug users (IDU) ohserved in the Vancouver Injection Drug User Study*.

Difficulty Shared
Ape New Main source  accessing injection

Sex (years) Race 1ou’ of syringes syringes Drug of choice  equipment  Housing
1 Male 43 White No NEP No Methadone Yes Unstable
2 Female a6 Native No NEP No Heroin Yes Unstable
3 Male 36 Native No NEP No Cocaine Yes Unstable
4 Female 43 White No NEP No Cocainetherain Yes Unstahle
S Female 44 White No NEP No Cocainetheroin No Uastuable
6 Male 40 White No NEP No Cocaine/hernin Yes Unstahle
7 Male 40 While No NEP Yes Cocaine/hernin No Unstable
8 Male 1S Native No NEP No Cncaine Yes Unstable
9 Maie 21 While Yes NEP No Cocainivheroin Yes Unstable
10 Female 42 White Yes NEP Sometimes Cocaine/heroin Yes Stable
1 Male 43 While No NEP Yes - Heroin/speedball Yes Unstable
12 Female 35 Nalive Na NE® No Cocaine Yes Unstable
1y Male 43 While Nn NEP No Cocaine Nao Unstahihe
14 Male 27 While Yos Pharmacy No Cocainefspecdball Y Unstable
15 Male 39 Whiie No NEP No Cocaine/heroin Yes Unstable
L6 Female 40 White No NEP No Heroin Nn Unstable
17 Female 43 white Yoy . NEP No Cocaine Yes Unstable
18 Male 32 white No NEP Somctimes Cocaiae No Ungiable
" Male 36 Native No NEP No Hetoin/speedball Yes Unstable
)] Male 2, Asian No NEP No Cocaina/heroin No Stahile
21 Male 12 White No NEP Somelimes Cocaine No Unsiable
22 Female 48 White No NEP No Heroin/spewiball Yes Unitable
2t Female 3! Native No NEP No Cocaine/heroin Yes Unstable
d Male pJ Native No NEP No Cocainefheroin Yes Unstable

JChacaceristics fefer to the wroconversion interval ti.e.. puriad between baseline HIV-negative test and first HIVpositive test at jollow-upe.
il jar the tie time in previous 2 vears. NEP, Needle exchange programme.
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behavioural variables. commercial sex wuork. borrowing
used needlex. injecting with ochers, being an established
IDU. and ateending NEP mare dhan once per week
were all independently astociated with HIV-positive
scroseatus, These associations were unchanged afecr
adjusting for age. gender, frequency of injecting. uin
drug injected or ocher factors. No sigmiticant owo-way
interactions were observed, The likelihood racio statis-
tie, which tests che global null hypothesis dhat che coet-
ficients are not sigaificancly different trom zero, was
highly significane (P < 0.001), providing support for
adequate gooduess of fit,

Although the limited number of HIV seroconversions
abserved o date precluded a formal stariscical analysis, a
profile of sociodemographic and behavioural character-
istics was generated, based on the period beeween the
last negative HIV test at bascline. and fisse positive HIV
test at follow-up (denored seroconversion interval:
Table 3). Qf the 24 scroconverters identified to date,
similaridies were noted eclative o che overall cohort in
terns of the proportions who were women, those who
were Nacdve, those who were eseablished 1DU. and
those who most commonly injected cocaine. All bue
twa individuals reported unstable housing. residing pri-
marily in single room occupancy hotels in Vancouver.
Only chree reported commercial sex work during che
seracanversion neerval. leis particularly seriking thae 23
ot the 24 scroconverters reported NEP as their most
frequent source of seerile syringes, and only five
reporeed having any difficulty accessing sterile syrings.

Discussion

In our prospective study of more ¢han 1000 IDU in
Vancouver, baseline prevalence raees of HIV and HCV
were very high, at 23 and 88%. respeetively. After 8
months of follow-up, our preliminary estimace of HIV
incidence was 18.6 per 10 peson-years, Such an esti-
mate could have been biased upward by selective
return for follow-up of thaxe a¢ highest risk of HIV
swroconversion: however, differences in baseline risk
behaviour between subjects who did and did not eetum
tor follow=up when cligible were noe found. The esti-
nute could also have been intlated it individuals whao
suspected they had become THV-intected seleetively
recunmed tor ﬁ\"n\\'-up,

To address these possible biases, the incidence caleuli-
ton was repented under a bese case seaario, assuming
Al cliggible persons who had noc rettired would have
tested HIV-negaeive ac cheir 6emonth Follow-up visie,
Even under this optinal scenario. the HIV incidence
was 16,5 per 100 personavears (95% Gl 9,9-23.2),
Although theseincidence estinaees were based on sl

numbers, even the lower bound of the fowese possible
953% Cl (9.9%) was much higher than that observed
among prospective DU studies in Baltimore.
Montreal. Amsterdam and New York {9-12], le was
concluded char ehese preliminary results were encirely
consistent with an ongoing and serious outbreak of
HIV infection anong IDU in Vancouver |6].

Also of great coneem in our study was the high Jevel of
reporeed needle=sharing behaviours. The proportious of
IDU who reported borrowing and lending used necd-
les were similar co those observed in our 1995
case-control investigation, which was based on the
same targee population {6.7]. Ac bascline in the present
study. the proportion of HIVepositive IDU who
reported lending used needles was nearly identical to
that of HIV-negative IDU, regardless of sclt-reported
HIV scrostatus. This suggests chac licdle, i€ any. behav-
iour change occurred amony individuals in our sample
who had reccived an HIV-posicive rest resule. As in our
previous study [7], consistent use of bleach among IDU
borrowing used needles was tow, and sharing of other
injection paraphemalia was comimon,

Our data arc particularly disturbing in light of two
facts: first, Vancouver has the highest volunie NEP in
North America: second, HIV prevalence amony this
city’s IDU populacion was relacively low until recent
years. The fact that sharing of injection equipment is
normative, and HIV prevalence and incidence are high
in a community where there is an established and
remarkably active NEP is alarming. A vast body of lic-
crature hag suggested chat NEP are associated wich
reduced incidence of HIV and HCV and do not lead o
increased drug use [5,12-13]. Several studies have also
shown NEP to be associated with decreased needle
borrowing [9,12,15]. In citics where NEP is part of a
comprehensive programmie thae includes HIV teseing.
counselling, education and drug treanment options.
HIV incidence and associated risk behaviours have
declined significantly over time [9.16.17]. Provided
that services are available and IDU arc willing. NEP
<an act as a seepping stone to addictions treatment,
which can serve as the ultimace preventdon if (DU
choose to cease injecting, '

In Viancouver. NEP was introduced carly, but aceess to
drug and alcoho! creatiment. methadone maintenanee
aud counselling servives renuins inadeqguaee, As carly as
1990, the lack of appropriate seevices for addictions
treatment in Bricish Columbia, especially for cocaine
users, was identitied ax a ingjor harrier encountered by
Vancouver's NEP ateenders, among whom cthere was
already 2 marked demand for HiV-rclated counselling
[1]. This siewation continues ar presene [6]. Qur results
do not argue againse che overall effectiveness of NEP as
an HIV interveution, bue racher, they lead us to propose
that without adequate and appropriate community-widv
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iterventions such as addictions ereatmient. decoxifica-
ton and counselling, sand-alone NEP may be insutfi-
cient to nmainwin low HIV prevalence and incidence for
an indefinite period. Que study. and recene findings of
higher HIV incidence among Montreal’s NEP aceenders
¢ompared wich non- or infrequent attenders {10].
serongly sugrese that dhe concepe of harm reduction
requires a broader perspective bevond NEUP alone
[14.17.18]. Support for this was provided from
Amscerdam, swhere a continuum of harm-reduction
activitics was associated with lower HIV incidence and
needle-shadng behaviours, but chere was no evidence of
a protecave etfeee tor single inteeventions such as NEP
or methadone maintenance [9).

Why is it chac Vancouver is experiencing an ongoing
HIV outbreak despite a high volume NEP and phar-
macy access? Although it is o carly to drw inferences
from our scroconversion daca, some clues arise from
our amlysis of decenminanes of HIV-positive scrostacus
ac bascline. Like other'studics, our study found that fac-
tors such as borrowing needles {6.9,10,19=21] and
injecting with others [20] were associated wich HIV
prevalence. [e was also found dhag escablished DU were
more likely to be HiV-infeceed relacive to new 1DU,
alchouyh this may have been a retlection of duration of
exposure. Although cocaine injection per se did noc
appear as an independent risk Bactor, it is noteworthy
that cocaine was more likely to be the drug of choice
among HIV-posidve 1DU. Other studies have reported
an clevaced risk of HIV scroconvenion associated with
cocaine injection [22.23], [ndeed. a shift from heroin
use to increasing dependence on cocaine may be an,
nnportant factor in Vancouver's escalating HIV preva-
lence and incidence. sinee cocaine is commonly associ-
ated with more frequene injections [22]. IF ehe
conservative estimare of 2.3 injections per day in our
cohore may be generalized o the city's estimaced DU
populacion of 6GOOO=10 000, approximacely 5—10 mil-
lion needles per year would be needed to micee che
ideal scenario of *one-set onc=shoc’. Whether it is real-
¢ to oxpect, even widh expanded phannacy aceess,
thae this goal can be achicved i cities where cocaine is
the drugz of choice, remains o be determined. Finally,
since commercial sex work was also independently
related to HIV prevalence, it nay be dhae sexwil trans-
mixsion plavs s inporane rale,

In che midse of an ongoing HIV- ouchreak. ic is impor-
tine not to averlook sacial and contexoual fietors that
uny be directly or indirectdy related o ENV transanica
sion |24=26].0 As previously found in this seting 6],
unsrable lousing was independently associated wich
HIV=positive serostatus, The predominance of single-
roam occupancy hotel raoms, which have been
reported to serve as shooting walleries in Vancouver's
pearese ncighbourhoond. may contribute ta needie
sharng 6], Risks associated wich [ess seeure necang

locations have also been noted by ochers [18,27]. The
hypothesis thae specitic social neeworks of DU may be
risk faccors for HIV scroconvenion. possibly as a resule
of mixing between HIV-negative individuals and chose
who are newly infected and have high viral loads. is

also cureendy being explored. Ethnographic research s

needed in the study of tocial networks to complement
eXIsting quanticative daca,

Our study was not ineended @ evaluate the effective-
ness of NEP, since the majority of subjects atcended
NEP at least once. and there were no estintaces of HIV
in¢idence among IDU in Vancouver prior o the intro-
duction of NEP in 1988, In fact, without the prescuce
of an active NEP that was implemeneed early, Hiv
incidence amony 1DV in Vancouver may have been
much higher. much carlier, The fact that frequent NEP
attendance was independently associated with HIV
prevalence should not be interpreced as causal, because
risk behaviours and exposure to HIV incerventions
could have clanged tollowing an HIV-positive diagno-
sis. ln addition, NEP attendance was sclfereported: vali-
dation of sclt-reports chrough record linkage wich
NEP’s administracive darabases will improve accempes
to correlate NEP actendance wich HIV incidence.
Finally, ic has becn suggrested chae NEP aeeract higher
risk IDU [10.28-31]. NEP could ¢hus be associaced

with HIV hifection. even in multivariate models. i

residual contounding persists.

IF NEP aterace higher sk IDU. then an appropriate
public health response should be o capitalize on dhis
window of opportunity by using NEP as a vehicle w
change social noemis surrounding needle sharing. From
this peespective, ic is crucial thag NEP be maineined as a
comenstonge in HIV prevention. Appropriate education.
counsclling and ereatment options should be imple-
mented stimultancously wich che introduction of NEP.
Allocation of adequate resources is required to allow
NEP and other community agencies to enhance services
other than che sole provision of needles. The presenc
data have suggested that even in cities with sustained
low HIV prevalence. outbreaks of HIV ¢an aceur.
Long-term evaluation of NEP is therefore necessary to
allow HIV prevention acrivities to adapt to chianges in
the lacal environment. I the ¢fectiveness of NEP
diminish over tme, ax others have found [29], other
complancnany senieegics will be need o be bolseered oo
reduce HIV trnsmission among 1DU popalations,
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