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Abstnet

This study evaluates the prevalence and incidence rates of infection with Human

Immunodeficiency VU\lS (HIV), hepatitis B (HBV) and hepatitis C (HCV), in a cohort

ofdrug usen (DU) on Methadone maintenance treatment in Geneva, Switzerland.

Over 700 DU participated between 1988 and 1995; the foUow-up rate was high. The

prevalence rate at eotry ioto treatment declined dramatically aver lime for aU 3 viroses.

Comparing DU barn before 1961 to those born after 1970 the prevalence rate ofHI\'

was 29.1% versus 2.0%, ofHBV 71.3% versus 2.2%, and ofHeV 83.60/0 versus

17.goAl. The incidence rates for HIV and HBV were low (0.6 and 2.1 per 100 person

years offoUow up). For HCV the rate was high (4.2) with a süghtly higher rate among

women.

These data suggest that DU have changed mv risk taking behaviour in response ta

HIV prevention campaigns. Current prevention efforts should focus on improvement

ofHCV prevention and maintaining safe behaviour.

Résu.é

Dans cette étude les taux de prévalence et de l'incidence du virus d'immunodéficience

humaine (VIH) et des hépatites virales B (VHB) et e (VHC) dans une cohorte de

toxicomanes en traitement de maintenance par la méthadone à Genève, Suisse, sont

évaluées. Plus de 700 toxicomanes ont participé entre 1988 et 1995; le taux de suivi

fut élevé. Les taux de prévalence à l'entrée en traitement pour les 3 virus ont baissé

considérablement. Si on compare les toxicomanes nés avant 1961 à ceux nés après

1970, le taux de prévalence pour le Vll{ fut 29.1% versus 2.0010, pour le VHB 71.3%

versus 2.2%, et pour le VHC 83.6% versus 17.9OA.. Le taux d'incidence du vm et

VHB furent bas (0.6 et 2.1 par 100 personnes-années de suivi). Celui du VHC fut

élevé (4.2), avec un taux légèrement plus élevé pour les femmes.

Ces dOMées suggèrent un changement des comportements à risque pour le vm panni

les toxiCODIIDes suite aux campagnes de prévention. Les efforts de prévention actuels

doivent se diriger vers l'amélioration de la prévention contre le vue et la maintenance

du comportement sûr.
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Introduction

Soon after the first publications 00 the oew disease DOW caUed the"Acquired Immune

Deticiency Syndrome" (AIDS) in homosexual men in San Francisco in the early

eighties (1) it became clear that other populations sueh as injecting drug users (IDU)

were afTected by this disease as weil (2). It was ooly after 1985, when testing for

Human Immunodeficiency Varus (lUV) became widely available, that the potential for

a real epidemie oflnV infection among IDU was realised (3). Public health authorities

in mast industrialised countries responded in the years that foUowed by implementing

different interventions aimed al containing the spread of HIV within this group, and

trom there to the general population.

The evaluation ofthese interventions has been hampered by the faet that drug users

(DU) are a hidden population. As weil, the introduction ofmany interventions, both

general and specifie, at the same tinte, has made it difficult to attribute change to any

one intervention. Nevertheless, many studies evaluating mv prevaJence and incidence

rates, as weU as risk taking behaviour among DU, have been published. Most ofthem

show a considerable reduction in risk behaviour after introduction ofprevention

aetivities, a decline in incidence, and a stabilisation or reduetion ofmv prevalence (4­

7).

This study evaluates the prevalence and incidence rates and trends in a cohort of DU

on methadone maintenance treatment (MMT) in Geneva, Switzerland.

AlDS adHW

General

Fiftçen years ago the first reports ofa new disease DOW caIIed "Acquired Immune

Deficiency Syndrome" (AIDS) appeared (1). Extensive attention was given in the lay

and medical press to this disease, wbich is characterised by an imponant weakening of

the immunological defenses ofthe patient, leading to opportunistic infections which are

normaUy rarely seeo.
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The Iikely routes oftransmission ofthe disease were identified before an etiologic

agent was identified. The appearance ofAlOS in disparate populations connected only

by probable transmission suggested an infectious cause (8). First reports (June 1981)

described AlOS among homosexual men, foUowed by AIDS among mu and Haitians

in 1982, as weB as among recipients ofblood and blood products, heterosexual

partners ofpatients with AInS, children born to mothers at tisle., and Africans in 1983.

At the lime it apPeared logical that the presence of AlOS was the result ofan unknown

infectious agent transmitted by transfusion or inoculation ofbloo~ sexual contact or

perinatal events (8).

These hypotheses were confirmed after the discovery ofthe infectious agent in 1983

(9). The etiologic agent ofAIDS was a virus now called Human lmmunodeficiency

Varus (HIV). In 1985 commercial tests became available to detect antibodies to HIV.

Antibodies were found in almost aU patients with AIDS and also in populations

considered to be at risk for AIDS (10). It became evident that a persan could have

antibodies to mv without having AlOS nor a decrease in immunological funetioning,

as measured by T4 (CD4) lymphocyte count. Subsequent studies have shown that a

large majority ofthe patients infected with ffiV eventually develop AlOS or AlOS..

related diseases. Once immune deficiency is established, morbidity and mortality are

high (11).

The main transmission routes oflUV are (8) inoculation ofblood, sexual contact and

perinatal events. Inoculation or infusion ofblood cao occur through transfusion of

blood or blood produets, needle sharing among IDU, injection with non-sterilised

needles, or needle-stick accidents in health care workers. Sexual transmission can

oœur through homosexual and heterosexual contact, with a more efficient transmission

ftom men to women than ftom wornen to men. Perinatal transmission offDV virus can

occur either intrauterine, peripartum or through breast feeding.

There bas been a lot offcar conceming other potential routes oftransmission such as

MOsquito bites, tears, saüv, swea~ and close (professional or household) contacts, but

none ofthese bas been shawn to he involved in transmission (8), with the exception of

very isolated and unexplained cases (12,13).
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Currently there is no curative treatment for mv infection. Several anti-retroviral

medicines can (temporarily) improve immunological functioning. Anti-mycotic,

antibacterial and lOti-viral treatments cao he given to treat or prevent opportunistic

infections. A vaccine to prevent HIV infection is not yet available (11).

Prevention ofHIV infection is feasible in theory through testing ofall blood and blood

produets for HIV before donation, use ofsterile needles and syringes for any injection,

and use ofcondoms with any sexual intercourse. There is no sare alternative to

completely prevent perinatal transmission from HIV infected mothers other than

avoidance ofpregnancy, a1though lOti-viral treatment during pregnancy, delivery and

the newbom period lowers the risk by two-thirds (14).

It is clear that prevention ofInV in the population is possible theoretically, under

certain conditions lhat include: knowledge of risk behaviours, change in behaviour and

maintenance ofprotective behaviour, availability ofcondoms and sterile injection

material, and screening ofall blood donations. However, prevention efforts have been

hampered by praetical and soclo-cultural barriers.

EpidemiololY or RIV aad AlOS

• Although the first repons about AlOS came trom the USA, it soon became clear that

the epidemic atTected ail continents. In industrialised countries the first populations to

be afTeeted were homosexual men, followed by [DU. Studies using stored sera show

that EnV was introduced among IDU in the mid-seventies in the USA and a few years

later in Europe (15). Recipients ofcontaminated blood or blood products were

infected between 1982 and 1985, when screening ofhlood donations became feasible.

Secondary transmission led to cases in the heterosexual population (16). In Atiica and

Asi~ the epidemic appeared to start later, although probably in Aftica it started before,

and bas been charaeterised by a predominantly heterosexual transmission (17).

The mv epidemic is compused ofdistinct epidemics each with their own reatures and

• force, affecting disproponionately the developing world. From the beginniDg ofthe

pandemie until mid-l996, an CltÎmated 27.9 million people world-widc wcre infected
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with IDV. N"mety-three percent ofinfections are estimated to have occurred in the

developing world, mainly in sub-Saharan Afiica (68% oftotal) and in South and

Southeast Asia (18%) (17).

EpideDliology of BIV and AlOS among drul ulen

General

The MOst important mode of transmission ofHIV among DU is sharing ofHIV

infected injecting equipment, mainly recently used needles and syringes (18). In theory

other injection paraphemalia such as cookers, spoons and glasses cao be sources of

HIV transmissio~ but the risk seems low (19). The indirect sharing technique of front

loading or back loading (the preparation ofa solution for 2 or more users in 1syringe

with injection of part of the solution into the front or back ofthe other syringes) was

also identified as a risk factor for mv. Transmission ofthe more virulent hepatitis C

virus (HeV) is even more frequent this way (20,21).

Sharîng of injection equipment, be it borrowing or lending, seems to be determined

mainly by scarcity ofnew injection equipment, ignorance, social circumstances, life­

style factors, and less by cultural and social barriers than was originaUy thought

(19,22,23). Risk factors for sharing needles and syringes include homelessness, poty..

drug use, cocaïne use and psychopathology (24,25)

DU are sexuaUyactive, and prostitution is &equent, with the result that sexual

transmission is a significant (though less ftequent) source ofHIV (23,26). However,

heterosexual contact between DU and non DU is clearly a source of tuV infection for

the non DU population (27).

Prevalence

HIY.among DU (especial1y IDU) is a multinational problem. Des Jarlais et al

summarize this in a review, showing that in bath developed and developing countries

mv is a problem in this group (4). However, there is a great variation in mv sera-

• prevalence rates among DU in ditferent studies (cfTable 1).
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Table 1. Variation in mv sero-prevalence among drug users in selected regions

(adapted fram (4), published in 1992, otherwise references indicated)

10. (0-10%) naodente (11-40·") bi.1I (>40%)

Antwerp, Belgium Copenhagen, Denmark (29) Paris, France

The Hague, Netherlands (19) Berlin, Germany Milan, Italy (33)

Glasgow, Scotland London, England (30) Rome,Italy

Lund, Sweden Amsterd~ Netherlands (19) Madrid, Spain

Oslo, Norway Innsbruck, Austria Valencia, Spain (34)

Moscow, Rusland Verona, Italy Edinburgh, Scotland

Zagreb, Yugoslavia Geneva, Switzerland Belgrade, Yugoslavia

Los Angeles, USA Warsaw, Poland San Ju~ Puerto Rico

HongKong Buenos Aires, Argentina Buenos Aires,

Hiroshima, Japan (28) Montreal, Canada (31) Argentina (28)

Kathmandu, Nepal (28) Vancouver, Canada (32) Bangkok, Thailand

Sydney, Australia Manipur, India

Rio de Janeiro, Brazit Yunan Province, China

Baltimore, USA Rangoo~ Bunna (28)

Chicago, USA New York City, USA

Miami, USA (35)

Detroit, USA Johannesburg, South

Afiica (28)
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ln Europe, a North-South gradient is present, with the highest mv prevalence found

in the South. An exception is Edinburgb., Scotland, where mv prevalence wu

documented at SOOIO. Prevalence can vary even within nearby cities (e.g. Amsterdam

versus The Hague, Edinburgh versus Glasgow).

In the USA the sero-prevalence among DU in drug treatment programmes was highest

in the Northeast (10-65%) and Puerto Rico (45-590/0), lower in the South Atlantic (7­

29%), and lowest in non-metropolitan areas in the West, Midwest and South (50/0 and

less) (3). Prevalence rates among Hispanics and blacks were usually higher than among

whites (4,23).

These variations could he due to a real difference in sero-prevalence, related to the

dynamics ofthe local epidemic and year ofstudy, or to the inclusion oforuy mu
versus all DU including those who do not inject, or to differences in sampling methods.

Important ditrerences in prevalence rates by site of recruitment can occur. For example

Stark (36) found an HIV prevalence rate of6°1'0 in treatrnent centres, of 20~/o in

storerront units, and of 56% in an infectious disease clinic amoDg DU in Berlin.

Many studies have, for reasons ofcoDvenîence, recruited DU trom treatment

programmes, but even among them there cao he substantial ditferences in prevalence

rates. Different programmes may aUraet DU at ditrerent levels of risk. Sometimes ail

individuals receiving treatment are included, sometimes ooly new entrants. Sorne

studies (e.g. New York: City, Bangkok) showed a higher mv prevalence rate among

subjects in treatment, while other studies (Miami, San Francisco) showed higher

prevalence rates ameng subjects from non-treatment settings (4).

The prevalence rate of IllV infection amans DU depends on several factors (37): the

rate ofnew infections among existing DU; the loss oflOV infected individuais from

the active DU pool due to AIDS..related fatal illnesses; and the addition ofnew

uninfected individuals into the pool ofDU. The rate ofnew infections wiU depend on

the pr~sting prevalence oflUV in the population ofDU and on the prevalence of

rislc taking bebaviaur.

Many studies suggest a rapid inCfease in prevalenœ rates (more tban 200/0 within 1

year) followed by a stabilisation afterwards, even in the absence ofeffective prevention

9
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campaigns. Two factors tbat gready facilitate the rapid transmission of IllV among DU

are: a faek ofawareness oflocal AlOS threat (especially in the early years in the USA

and Europe and more recently in ThailancL China and India) as weU as efficient mixing

ofthe population, meaning that injection equipment is shared in a random manner (4).

Stabilisation or even declines in mv sero-prevalence rates have been observed in Many

cities: Amsterdam (38), New York City (4), Milan (33), Rome (39), Bangkok (4),

Copenhagen (29) and London (30).

Il is usually suggested that that the stabilisation ofprevaience rates is due ta observed

changes in injectinglsexual behaviour ofDU. Blower (40) suggests an alternative

hypothesis not requiring any behaviour changes. Stabilisation ofsero-prevalence rates

could be the result ofbehavioural heterogeneity within various subgroups afDU, and a

loose connection between low and high risk groups. A high degree ofbehavioural

heterogeneity bas been described in DU communities, 50 lhat any community cao be

considered ta be composed ofa number ofbehavioural risk subgroups. These

subgroups have two charaeteristics: a sub-group level ofparticular sexual and/or

injeeting behaviour and a subgroup-specific probability function for selecting sexual

and/or injecting partners from another subgroup (mixing matrix). The probability that

an individual becomes infected with HIV depends upon his or her risk taking

behaviour, the transmission efticiency ofthis behaviour and the probability that the

partner is HIV infected (and hislher infectivity related ta stage ofdîsease). Ifthere is

very little mixing between the subgroups, the sero-prevalence levels can be very high in

some subgroups and very low in otheR, even ifboth maintain a cel1ain risk behaviour.

This wiU lead to a stabilisation ofsero-prevalence rates that cao last for years, but in

the absence of any behaviour change this will ooly be temporary. Blower uses a

mathematical model to explain why sero-prevalence levels have stabilised al different

levels in vlrious parts of the world (40).

lnciiknce

The direct calculation of incidence rates ofHlV infection in DU requires a

retrospective or prospective cobort study design. These studies are bath expensive and

time consuming. DU usually fonn an unstable study population, 50 that data on mv

10
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incidence are often scarce or ofmediocre qualityt in large part due to important

dropout rates.

The mv incidence rate is usually expressed as the number ofseroconversions per

persan-lime offoUow-up, although sorne studies express the results as a

"seroconversion proPQniontt (number of seroconversions divided by study population)

(41).

Table 2 gives a sununary ofthe main cahon studies done in DU. Most studies are done

in [DU and in treatment seuings, sorne studies consider a mixed in- and out of

treatment or a mixed mu and non-IDU population (42-44). The initiall-DV sero­

prevalence among study participants varies between Il and 52%. The numbers ofl«V

negative individuals entering the study range fram to 89 to 20,361, follow-up rates

vary between 26.5% and 91%. In two studies (27,42) mv negative individuals were

selected for the calculation ofthe mv incidence rate ooly iffoUow-up was available.

The total time offollow-up (denominator for the incidence rate) range tram less than

100 to more than 12,000 person-years.

Il is impossible to give an overall conclusion on a nonnal seroconversion rate since the

studies ditTer 50 much in design, sampling method, year ofstudy and quality offollow­

up. The incidence rates range trom 2.4 to 12 per 100 person-years offollow up.

Holmberg (4S) used a components model from a review ofdi1ferent published and

unpublished documents, data sets and information obtained trom public health

personnel to estimate the mv incidence for high-risk populations in 96 large US

metropolitan areas. He estimates the aetual mv incidence rate among IDU at 1.5 per

100 person years. In general a declining incidence over tinte is round, as weil as a

lower incidence among DU in treatment settings.

Two studies found a higher incidence rate among women (49,SO)t one a higher

incidence among men (31), while others round no ditTerences by gender (29,34). As

expected the studies that compare mu with non-IDU find a higher incidence among

IDlJ..(44).

AImost ail the studies assume that the date ofseroconversion is the mid-point between

the lut EnV-negative and first mv-positive test. Only in the studies in Bangkok (44)

and in Montreal (31), was it usumed that subsequent seroconversions have occurred

with uniform probability througbout the interval between last mv-negative and first

Il
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Table 2. Overview ofmain cohort studies for HlV infection in drug users.

Study lite Period St.dy %BIV+ SerocoDvenions Incidence! Trends in incidence rate
Ides.. Itudied population '.Dow-up 1total Pl' IGOP\,

Stockholm (8) 1984-90 4 treatment sites HIV+ 110/0 121 99 persons ? proportion
prospective n=300 HIV- n=267 (pY?) 1985: 32%
cahon (41) FU 37% =12,1% 1989-90: 0010

Copenhagen (DK) 1985-90 SIDclinic lDV+ 12% 20/ 2.4 1984-87: 2.8
historie coholt 0=1,029 IDV- 0=901 837PY 1988..90: 2.4
(29) volunteers mu FU 40010 men: 2.9 women: 1.7

Amsterdam (NL) 1986-89 volunteers HIV+36% 161 4.9 1986: 11.7
prospective (OTIIT) mv- 0=209 326PY 1987: 4.1
cohon(42) RtOtal=? selected if FU 1988: 4.6

selected 0=346 available 1989: 1.8

Milan1N-Italy 1987-90 treatment sites: HIV+ 52% 421 3.5 1987: 61 1988: 4.2
prospective detox. MMT mv- 0=)532 1194 PY 1989: 2.1 1990: 1.6
coholt (33) n tOlal=3192 FU 56%

Rome (1) 1985-89 treatment sites: HIV+ 38% 371 6.9 "85-' 86: 8.9
prospective detox, naltrexone HIV- n=734 553 PY "87-'88: 5.3
cohon (46) MMT FU41% men: 4.9 women: 15.4

n=1180

(continuelt)



• • • • •
Table 2 (continued]

Stady lite 1 Period Stud)' ". HIV+ Seroc:onvenionl laddeDce/ Trends iD incidence nte
Ides... Itudied pop....tioD 'oDow-up 1total PY 100 PY

Valencia (E) 1988-92 AlOS info Itest mV+48.4% 971 12.0 1988: 9.8 1990: 13.9
prospective center, HIV- 0=2130 807PY 1992: 10.2
cohort (34) volunteers FU 28.4% men: IJ.O women: 11.7

0=4131

Philadelphia July 1989- IT n=152 mv+ 12% IT 61 IT: J.O n.a.
(USA) 90 OT n=103 mV-ITn=J7 200PY
prospective ail volunteers FU 91% OT IJ/ OT:
cohort (43) OT 0=87 12J PY JO.7

FU 85°;'0

New York (USA) 1990-91 MMT mv+: 400A. 21 1.3 n.a.
prospective 0>2000 mv- 0=235 155 PY
cohort (37) volunteers for (selected)

INH prophylaxis FU: 750/0

New York (USA) 1990-92 mu >1984, Ist HlV+ 230/0 30/ 6.6
retrospective entry in detox HIV- 0=132 457PY
cobort (27) center selection ifFU (A date start IT-

n=132 available 1st injection)

NewHaven Nov '90- needlelsyringe mV+:42% 0/ MLE:O n.a.
(USA) (47) May '92 exchange mv-: 1115 96PY 95% CI: 0-
prospective n=132 needles (modeling) 10.2
"needles" cohort syringes: 1920

(continued)
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Studysite 1 Period Stady %BIV+ Seroconvenions! Incidence! Trends in incidence
Ida_ studied DODulation follow-up total PY IOOPY raie

New Haven (USA) 1982-11 MMT IllV+=? IT: 1/135 PY ITO.7 n.a.
prospective cobort 0=146 mV-n=89 partial OT: 8/185 partial OT 4.3
(48) FU? PY (A ns)

Baltimore (USA) 1988-'92 volunteers HIV+: 24% 188/ 3.8 incidence Jr over time,
prospective (IT/OT) HIV- 4951 PY highest in young womenl
cohort(49) 0=2960 n=2247 active DU

FU: 68%

Montreal (CDN) 1990-'95 needle exchange HIV+: 45/ 8.0 1990 12.8 1992: 8.1
prospective cobort attendees 15.00/'0 564.7 PY 1994 6.9 1995: 10
(31) n=2066 mv- higher for men, lower for

0=1756 regular attenders
FUrandom:
26.5%

Bangkok (TH) 1987-'92 IT sites HlV+ 2)% 2,311/ 18.2 IDU:
historie cohort (IDU/non-IDU) HIV- 12,704 PY fDU II-57 1987: 20 1988: 57
(44) 0=26,392 0=20,361 non-lDU 0.2-5 1991: Il 1992: Il

tested n=25.676 FU: 38.3%
Legend: IT =in-treatment, OT =out-of-treatment, MMT =rnethadone maintenance treatment, detox = detoxification (drug free) center, FU =

follow-up (for mv- DU), mu =injecting drug user(s)t noo-IDU =non injecting drug user(s), n.a. =not available, MLE =Maximum Likelihood
Estimate, A:= difference, PY=person-years.



mY-positive tests. The contribution ofseroconverters to the denominator (time)

declines as the 6rst positive result approaehes (see Methods section). This method bas

been shawn to give a generally similar but smoother and more realistie estimate than

• the mid-point assumption (31,44,51).

Heplllitis B tUUI C

•

•
•

•

General

Hepatitis 8 virus (HBV) is one ofthe Uoldest" viral infections known to be related to

injecting drug use. Transmission can oceur parenterally, sexually or vertically, and is

much more efficient than transmission ofmv. After infection, up to 10% of

individuals will become chronic carriers of the virus, and those patients usually develop

chronie hepatitis (52). There is no cure, but vaccination has been available for over 10

years. Presence ofHB anti8en and/or antibodies in blood indicate infection with HBV.

Hepatitis C virus (HCV) was discovered in 1989 and is the most frequent cause of

non-A-non-B hepatitis. Its transmission route is mainly parenteral with the existence of

other modes oftransmission being more contcoversial. Sexual and perinatal

transmission as weil as family exposure bave been suggested. Infectivity is high, for

example, the risk ofinfeetion after a single needle-stick injury is 5-15% (53). Once an

individual is infected with HCV a chronie low grade infection is the most ftequent

outcome (up ta 800/é), with debilitating chrome fatigue a very common complaint, and

the risk ofdeveloping ehronie liver problems including cirrhosis and hepato-cellular

carcinoma after many years being high (54). Neither cure nor vaccination is available

(55).

Testing for RCV is done mostly by serologica1 testing, with a second generation test

developed in 1991 having replaced the less sensitive first generation test. Molecular

testing using PCR techniques is also possible. At least 5 distinct, but related, genotypes

exist (56). UCV plasma viralload seems to be associated with HCV genotype, whereas

mv co-infection does not seem to influence the course oCHCV infection (57).
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EpideDlioleo ofBep.titis Band C

Multiple studies report high rates ofinfection WÎth HBV among mu with prevalence

estimates between 38-89'1'0 (58,59). HBV prevalence is mostly related to duration of

drug use, high-risk injecting and sexual behaviouc, and the presence offllV and HBV.

The prevalence ofHeV infection amang IDU is also high: 50-86% according to

different studies (58,60-64). In comparison, the prevalence in the general population is

estimated to he around 1% in the US. Prevalence is usually related to length ofdrug

use, bigh rislc injecting behaviour, presence oflfiV or HBV, and to a lesser extent to

high-risk sexual behaviour.

Cohort studies of DU mainly focus on mv rather than HBV or HCV incidence.

However, a study trom Amsterdam showed an HBV incidence rate of9.1, and an

HCV incidence rate of 10.1 per 100 person-years offollow-up between 1986-1989, in

a partial out-of-treatment group (42). An Australian study (65) ofan out-of-treatment

group found an DCV incidence rate of 19.6 per 100 person-years between 1990-1992.

An Italian study (64) in an in-treatment group found a HCV incidence rate of6.2 per

100 person-years between 1992-93.

It has been suggested that infection with HCV MOst often occurs in the tirst four years

ofdrug use (58,61,66).

These numbers are ofconsiderable importance because it is quite possible that the net

economic cast oCHCV infection will become comparable to that oCmY infection. The

pool of infected individuals is large, and the rate ofcomplications over a protraeted

period is high. Chronic fatigue cao reduce working capacity while liver cirrhosis leads

ta high health care system utilisation (67).

1'revelftiOIl ofvi"" illfdOM IIIftOIII ft, Msns

Smce there is no cure for H1V infection, primary prevention remains essential. Since no

vacçine is available, behaviour change is the ooly alternative. General preventive

measures aimed at creating bebaviour change include information or education

campaigns via mus media, schaols, or using peer-education techniques. IDV testing

• and counseling is promoted in several countries (USA, Sweden) as an important

strategy in mv prevention, whereas elsewhere (e.g. Netherlands) there is no
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promotion ofmassive lllV testing. Since the presence ofsexually transmitted diseases

(STD) facilitates mv transmission, STO control is an important part oflUV

prevention.

Preventive measures more specifie for DU imply prevention ofdrug abuse: primary

prevention by education campaigns and secondary prevention by otfering drug

treatment possibilities. The law enforcement or war on drugs can be considered as a

way of preventing people trom using drugsy but there is no study that proves the

effectiveness of tbis approach. On the contrary, prohibition appears ta have been one

ofthe major factors in the transition trom smoking to injection ofdrugs, since this is

the MOst economical way ofconsuming, with consequently an increased risk for mv
infection (4).

Opposed to law enforcement is the hann reduction approach. This public health

paradigm is based on the foUowing assumption: if it is not possible to stop a DU trom

using drugs, one should try to minimize the damage that tbis persan does to

himlherseJt: other persans and society at large (6,68). This approach is advocated in

the Netherlands, the United Kingdom, Australia, Canada, and pans ofSwitzerland, as

weil as in sorne developing countries. HI\' prevention measures respecting the harm

reduetion philosophy are needlelsyringe distribution or exchange programmes, bleach

distribution and Methadone treatment. Often there are strong emotional rather than

scientific motivations against harm reduetion programme~ considered an incentive to

use or inject drugs, and a first step on the slippery slope toward legalisation of

currently illegal drogs. Much effort bas been put ioto the evaluation ofhann reduetion

programmes, but often these evaluations are hampered by the absence ofa control

group, a pocr foUow..up and/or selection bias, when asking volunteers to participate in

behaviour or HIV testing studies (7,69). However, evaluations ofneedle/syringe

exchange programmes have not provided support for the hypothesis that increased

drug use in terms offrequency of injection or recruitment ofnew users has been

stimulated (6,7,70). Other studies 5Uggest a reduced risk ofblood..bome infections in

panicipants ofneedle exchanges, as weB as a decreased sharîng ofequipment (6,47,70­

72).
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AIl EnV prevention campaigns aim at behaviour change. Several studies suggest a

reduetion in risk bebaviour among DU and try to link this to decÜDes in mv incidence

and prevalence (27,37,73-78). Some studies show that mv infected DU show greater

risk reduction than IDV uninfected individuals (79), but the data are inconsistent (80).

Maintenance ofsafe behaviour win he the nen problem (81). A few studies point out

th.t despite low mv incidence, BCV prevalence and incidence remain disturbingly

high (42,58,59,65,70). This means that DU still share their equipment, probably with

individuals they know to be IllV-negative. Interventions to prevent HCV shouJd be

applied carly or before drug use begins, since infection usually occurs in the first four

years ofa persan's drug career (61,65,66,82). HBV prevention should include

vaccination campaigns.

Metlltlllolfl! M,,;IItI!""IfC~ Trt!lltlllellt

Methadone programmes existed years before the H1V epidemic. During World War Il

nlethadone was developed as a strong anaIgesic. It is a long-acting opiate, taken orally

once a day. In 1965 Dole and Nyswander demonstrated the usefu1ness ofmethadone as

a substitute treatment for apiate addiets, diminishing craving for the drug (usually

heroin), inlubiting the euphoric etfects ofadditional heroin as well as reducing the

social and legal problems associated with drug abuse (83). Many subsequent studies

(including four randomised controUed trials) evaluating methadone maintenance

treatment (MMT) have focused on its potential benefits: increases in retention of

patients in treatment, decreases in illegal drug use, reduction in criminal behaviour.

return ta nonnal sociallife and employment combined with the safety of the treatment

aver the long tenn (84,85).

Probably MMT is the most evaluated fonn oftreatment in the field of drug abuse

treatment~ but it oontinues to arouse professional and poliûcal controversy (85). In

man)' countries the demand for MMT exceeds the availability. MMT is costly due ta

associated counseling and medical services as weB as to the duration oftreatmen~but

its cost-etrectiveness (compared ta drug-Û'ee treatment, imprisonment, etc.) bas been

proven (85). Tbere is clear evidence ofa considerable difference in efficacy ofMMT

programmes. The ~'best" programmes (as measured by decreased use ofdrugs,
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decreased crirninaI activity and increased social produetivity) appear to use higher

doses ofMethadone (>6Omg), otfer more services (social, psychological, medical) and

have stable experienced staff(8S-88). There is a linear relationship between in...

treatment performance and duration oftime spent in treatment (20).

Since the stllt ofthe mv epidemic the discourse on the role ofmethadone in the

treatment ofdrug addiction bas changed. MMT became a method of preventing mv
infection by reducing drug use and the ftequency ofdrug injection and by attraeting

DU not ready to give up their drug use into treatment seUings (86). In severa!

countries MMT access increased (USA, Germany, Switzerland) or programmes were

introduced (France). EtTect ofMMT on IllV acquisition bas been evaluated in several

studies, suggesting a protective effect ofMMT (6,20,86), but randomised trials testing

Ibis hypothesis have not been published yet. Moreover, the conclusion is sometimes

based ooly on the observation that there is a dramatic decline in number of injections

per day after the start ofMMT. In the absence ofa control group, incidence rates are

usually compared to historic cohorts. As weil, severa! HIV prevention measures

(information campaigns, needle exchange) in addition ta MMT were implemented

often in the same area at the same time. A study in Amsterdam suggested no protective

etTect of low...threshold methadone programmes, but the doses of methadone used were

low (24). However, a nested case-control study in Rome showed a protective effect of

long term MMT, with a risk for mv seroconversion increasing 1.5 times with every 3

months spent out of treatment (89).

ln vitro studies show that opiates inhibit immune funetions. Long term parenteral use

ofstreet heroin is associated with abnormallaboratory tests of immune functio~ but

there is no clear link with any panicular clinical defect. When DU stan MMT most

studies show a retum to nonnallaboratory values, sugesting that immune funetion

changes are more related ta life style factors and contaminants in street heroin than ta

opiMes. Available evidence ofetfects ofmethadone on immune function or on the

progression to iIlness in mv infected DU remains iDcomplete. However, present

evidence sugests that Methadone does not significantly alter immune fimetio~ is saCe

for mv infected individuals, and may aetually lead to clinical improvement due to

changes in life style factors and better medical foUow-up (90,91). Especially for tUV
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positive DU medical care cao be enhanced by "onsite" primary care (92,93), and those

on methadone treatment show better compliance with medical appointments and with

treatment for mv (94).

With regard to substitution treatment in general Seivewright (84) gives a summary of

ilS aims. Over the short term the aim is to attraet DU into treatment and reüeve

withdrawal symptoms. Over the long term the goals are ta retain DU in treatment,

reduce injecting, stabilise drug use, stabilise life style, reduce criminal behaviour,

reduce HIV and HCV transmission and reduce the death rate.

Methadone is a substitute for heroin. However, many drug users use cocaïne or crack,

and are at high risk for HIV infectio~ in part due to very frequent injeeting of the

drus, and in part due to unprotected sexual relationships as result of sexual acousal

and/or prostitution. Currently, there is no pharmacological treatment for cocaïne, crack

or amphetamine addiction, and resulls of other fonns of treatment have been rather

poor. The development ofa vaccine, which would induce an immune response able to

partially block cocaine-induced effects is in a preliminary phase (95). [mprovement of

care for cocaïne users should be a priority in I-DV prevention programmes.
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Study setting

DaCriptiOIi ofSwit:PIlllltl Md th CIUltOIi ofGellevtl.

Switzerland is a small middle-European country, bordering on Germany, France, Italy

and Austrïa. Its total population is 7.8 million, and it is composed of 23 cantons.

Legislation is partly Cederai, partIy cantonal.

Geneva is a small canton with a total surface acea of 282 km2, divided between 45

cornmunities, the city ofGeneva occupying ooly 16 km2. There are around 385,000

inhabitants, a1most halfofwhom live in the city itself Every workday more than

30,000 people cross the French border to work in Geneva, as weil as 13,000 people

trom the canton of Vaud, north ofGeneva.

On the west, south and east the canton is surrounded by borders with France. There is

an international airport u weU as an international railway statio~ making Geneva a

privileged place for drug traftic. The proportion offoreigners living in Geneva is

around 35%, two-thirds ofwhom have a pennanent permit. Two-thirds of the

population is between 20-64 years old, 15% is 6S yem and over (96).

Since the end ofthe nineteen-eighties, the economic recession has been feh in Geneva.

Unemployment rates were a1ways low compared to other European countries, but this

dift"erence is disappearing. The Geneva unemployment rate is always higher (5% in

1992) than the average Swïss unemployment rate Oess than 2% in 1992). Unemployed

Swiss residents or those having permanent permits CID get incorne ftom social security.

The cost of living is high in Geneva, especially for houses (rented or bought) but also

for primary consumption (food, clothes), transport and Însurance. Until 1994 a

"Medicaid" program existed for those not able to pay private medical insurance; now

there are ooly private medical insurance plans. Although it is obligatory to have

medical insurance, the proponion ofuninsured people is increasing.
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HlVadAIDS ;11 Switur/lUfd IIIId GelfevtJ

Genenl

There is a mandatory notification of AlOS as weil as ofHIV cases in Switzerland. Ali

new cases should be notified to the Federal Office ofPublic Health by the physician

having prescribed the mv test or diagnosing AlOS, with mention ofsex, year ofbinh,

canton ofresidence, and suspected risk factor for HIV. The proportion of people

tested for mv is high, a recent study suggests that 41% orthe Swiss population has

been EnV tested (halfofthem through blood donation, others voluntari1y) (97).

Switzerland is among the European cauntries with the highest prevalence rate of AlOS

cases. By the end of 1995 there had been 4996 cases of AlOS notitied since the

beginning of the epidemic, giving a cumulative incidence of 71.8 per 100,000

inhabitants. In 1995 the number of AIDS cases was 745 (or 10.7 per 100,000

inhabitants), with a range between the cantons of0 to 27.9 AlOS cases per 100,000,

with Geneva at the upper end ofthe range.

The total number ofpositive HIV tests declared was 21~363 at the end of 1995, of

which 1028 were declared in 1995 alone. The range of HIV prevalence rates among

cantons was 0 to 29.6 per 100,000 in 1995 (98).

Within Switzerland the Geneva canton bas the highest mv and AlOS prevalence,

followed by other cantons with urban concentrations such as Zürich, and Basel.

However, the number ofnew mv infections per year decreased since 1991, trom over

300 per year in 1991 to less than 200 per year since 1993 (99).

The main risk factors for acquiring HIV among AlOS cases in Switzerland are

injecting drug use (38.8%), homo.. or bi..sexual transmission (38.6%) and heterosexual

transmission (16.50/.). Ofall AlOS cases 77.7% are men. The profile ofrisk factors

varies trom canton to canton.

ln Genev, 658 cases of AlOS had been reported by the end of 1995. The predominant

risk factors were IDU (41%) and homosexuality (400At). In fact IDU accounted for

molt new AlOS cases between 1989...91 (around 46%), but this proponion bas

decreased since then (99).
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HIV prevention camp.i.... in Switzerland ud Geaev.

In 1986 a national STOP AIDS campaign started. There were three levels of

intervention: general measures intended to infonn and motivate the population as a

whole, measures aimed al specifie target groups (homosexuals, DU, adolescents), and

in depth measures based on individual interactions (cg education of"mediators" such

u teachers, doetors). The campaign, still continuing, bas been extensively evaluated

and is in general considered to he excellent, with respect ta the process itself as weil as

to the results conceming knowledge, attitudes, nsk behaviours, condom use and sales

(100). The campaign bas been complemented by preventive aetivities at the locallevel.

[n Geneva the 'Groupe SIDA' bas organised mv information campaigns at schools, in

• bars, for prostitutes, at music festivals, etc. It played an important role in the

organisation ofthe bus for needle exchange, which bas been going through the city

every evening since the end of 1991.

In 1986 pharmacies were invited by the Cantonal Medical Office to make syringes

available at low cast for drug users; many pharmacies participated. The police changed

ilS policy with regard to carrying a syringe in 1992. The canton accepted a right of

survivallaw for drug users in September 1991: every drug user who wants to stop

using drugs should have the help to he able to achieve tbis, and every drug user who

does not want to give up using drugs yet should receive the help necessary to survive.

This means access ta food, lodging, HIV prevention and substitution therapy. Access

to methadone treatment wu facilitated (101). In 1993 the Cantonal Medical Office

• staned a hepatitis B vaccination campaign among drug users. Free vaccines became

available at several drug treatment sites (usual priee around 150 Sf). ft was expeeted

that HIV and HCV prevention would be discussed with panicipants at the time of

vaccination. Evaluation ofthis campaign is ongoing.

Evaluation ofthe impact of individual prevention aetivities is impossible, given the

range ofnational as weil as cantonal prevention measures under way al any time sinee

1986. Any evaluation will need to consider ail the aetivities as a whole.

•
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Genenl

Drug abuse IS mainly considered as a problem ofthe larger cities: Zürie~ St. GalIen,

Bern, Lausanne and Geneva. ZOOch was known for ilS open drug seene called

Platzspitz, a park where drug sale and use was tolerated. Although sueh a situation

offers an interesting possibility from a hann reduction perspective, the park was closed

in early 1992, as weU as ils less official successor Letten park in 1994 (102).

In the federated Swiss political system ail cantons have their respective attitudes,

programmes and regulations with regard to DU.

• LegislatioD

In Switzerland alliegai aspects ofdrug traffic and consumption are regulated in the

Federal Law on Narcoties (1951). This law was represslve, forbidding ail eonsumption,

possession and traffie ofsoft and bard drugs. It has been modified several times to

include reguJation ofMethadone (and even heroin) treatment and to decrease penalties

for consumption ofdrugs.

ln Geneva sinee 1986, consumers ofdrugs have not been arre5ted, but have reeeived

fines. Although possession ofsyringes was considered proofofconsumption, this

policy ehanged in 1992, under pressure ofmV prevention campaigns (101).

• Methadone treatment has been aIIowed since 1970. Heroin users desiring methadone

treatment cao, through the intennediary oftheir physician (private or in an institution),

ask permission at the Cantonal Medical Office to receive methadone. Uotil 1991

eligibility criteria for Methadone treatment were: opiate dependency ofal least 2 years

duration, having tried detoxifieation at least twice, and age aver 21 years. For mv
prevention reasons, the criteria were changed inlo opiate dependency ooly.

A recent change in the law (May 1992) has aIIowed medically supervised prescription

of heroin for a maximum of250 cases deemed or judged to he extremely difficult. In

severa! cities (Zürich, Hem) pilot programmes started in 1993, and Geneva (in the

fonn ofa randomised clinical trial) foUowed in October 1995. Extensive evaluation of

• these projects is currendy being performed by the Federal Office ofPublic Health

(102).
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Drul use in Genev.

In their report on drugs pubüshed in 1990 (103) the police gave a detailed report on

the evolution ofthe drug problem in Geneva. Between 1966 and 1968 the first hippies

using cannabis entered the open drug scene. In 1968 Iysergic acid diethylamide (LSO)

had a certain but very temporary suceess. After 1970 drug traffic increased

considerably as did the number ofarrests and seizures: in 1968 25 persans were

arrested and 50 kg ofcannabis taken; by t970 it was 60 persans and 4500 kg

respectively. At that rime, opium smoking and use of and oral morphine became

fashionable. In t972 heroin entered the market and became an increasing problelR

especially after 1985. Herain is DOW the drug favoured by Geneva drug users. Over the

past few years cocaine use has increased, added to pre-existing heroin use. Multi-drug

use is an increasing phenomenon since 1990. The drug market is rather active with

numerous sources (Turkey, Yugoslavia, Portugal, Spain. Nigeria, etc.) making control

difficult. Still, priees are high and drug enforcement efforts strons, 50 that the main

route ofconsumption ofheroin and cocaine is intravenous.. since this is the most cost­

effective way ofconsuming drugs. Recently there appears to he a trend among young

drug users to smoke or inhale heroin (see below).

The population ofDU, excluding marihuana users, is estimated by the police as weil as

by the socio-medical system to be around 2500 persans (101). However, it is not clear

on what tbis number is based, systematic studies using capture-recapture methods not

having been performed yet (104,105).

Metlicalllnd '''mlpftltic Clinfor.., ..sers ;11 Geneva.

Severa! public, private and mixed institutions are available for the care of DU. The

public domain is represented by the Division for Substance Abuse orthe Psychiatrie

Institute ofGeneva University. It started ils activities in 1981. At tirst ooly ambulatory

treatment for detoxification, psychotherapy, social assistance, and street work were

otrered. In 1987 a 6 bed in-hospital detoxitication unit wu opened. Realising that ooly

few DU were reached by this abstinence programme, shan and 10Dg term methadone

• treatment wu introduced in 1991. On-site medical care became available. This 100 ta a

considerable increase in DU requesting treatment and a decrease in time between start
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ofdrug use to stact oftint treatlnent (106). In October 1995 a randomised clinical trial

for the prescription ofberoin treatment started. Injectable beroin wu offered to a

group of40 chronic DU for whom MMT had failed.

In February 1996 a new 8 bed unit for DU with major psychiatrie problems was

opened. Public medical care is a1so offered al a specialised consultation service for DU

at the outpatient depanment ofthe University Hospital.

Private praetitioners offer medical care as weU as Methadone maintenance treatment. ln

198651 different praetitioners prescnbed methadone. This increased to 88 in 1991 and

has stabilised since. In 1993, together they took care ofaround 500 DU. Since 1994

private practitioners are allowed a maximum of 10 DU on Methadone treatment under

their responsibility. Finally, the Phenix Foundation (see below) is a private association

offering integrated methadone treatment to around 400 DU.

The total number ofofficial methadone treatment slots in Geneva bas increased

considerably during recent years: less than 300 in 1987, 800 in 1991 up to 1200 in

1994 (101). Medical insurance programmes PlY for Methadone treatment on a per

consultation or contraet basis.

Residential drug free treatment aiming at social and employment reintegration is

otrered in two institutions. One unit bas a3 month programme, another a 1year

programme. The total number ofresidence beds available recently increased from 12 to

24. Waiting Iists used to be long.

Sînce Oetober 1991 a bus circulates daily in the city otfering exchange ofsyringes and

needles, distribution ofa1cohol swabs and condoms, as weB as information on HIV,

hepatitis and drug treatment possibilities. After one year ofoperation around 100

persons were being seen cach evening. This number decreased recently. It seems that

young DU prefer smoking or inhaling heroin instead of injecting and that many DU are

DOW receiving MMT (107).

There is no official shooting-room in Geneva.
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The PbenŒ FoundatioD and the Geneva Methadone Cobort Study

At the end ofthe 19705, Dr J.J. Déglon, a psychiatrist, was the tirst to open a large

out-patient methadone treatment centre in Geneva: the "Ermitage Therapeutic Centre"

(ETC). Up ta 1987 il had a purely psycho-social orientation, working with

psychiatrists, psychologists, nurses and social warkers, and affering long term

methadone maintenance (inked with a psycho-social and employment reintegration

program. No medical care was delivered to the patients; in the event of somatic

problems they were referred to their treating physicians. It became obvious that~

although many patients had problems related ta mv, hepatitis or other diseases, few

went ta their physicians. As weU, at that time, many physicians were not weil prepared

ta deüver adequate counselling and care ta HIV positive patients. Dr. Déglon asked

for support from Dr Hirsche~ chiefof the specialised outpatient mv clinic ofthe

Geneva University Hospital. This was the origin of the "Geneva Methadone Cohon

Studf' (GMCS). Dr. Hirschel and Dr. Perrin, head ofthe Central Laboratory of Viral

Serology, agreed with the request, but asked for a reguJar collection and starage of

data and specimens trom mv+ and IDV- patients for laboratory, clinicat and

epiderniological research purposes with the consent of the patients. They asked for

permission to include ail consenting JnV+ patients in the Swïss HIV Cohort Study.

This study is a large observational study ofmv..infected patients of six Swiss

University Hospitals (108).

At the beginning of 1988 Dr. Robert wu asked to design and organise a biannual,

voluntary mv testing and counseUing at the ETC, as weil as ta facilitate aceess to the

HIV outpatient department. Groups offour physicians ftom tbis department were

present two days at the ETC for mv pre-test counseUing and medical check-ups of

thase found to be HIV positive. During the testing days two specialised nurses trom a

private laboratory were available for blood taking from 6 am to 7 P.M.

Patients were seen again after two weeks by the same physician at the ETC for results

ofscreening or CD4 count. Screening for hepatitis B and for hepatitis C, when it

became available in 1989, as weB as testing ofblood COUDt and liver enzymes were also

performed. Vaccination for HBV was offered.
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After 6 months the ''testing-daysn were repeated, and this until end of 1995. In 1989

Dr. Robert was replaœd by Dr. Chamot. The organisation ofthe GMCS changed

considerablyafter 1991, when Dr. Deglon decided ta refonn the ETC. Two new

physicians both skiUed in general medicine, psychiatry, mv related problems and drug

addiction treatments joint the ETC which was renamed "Phenix Foundation" (PF).

Two new locations were opened. Medical eare became available on site, facilitating

patient care and preventive aetivities such as vaccination for hepatitis B. The two

physicians became responsable for the pre- and post-test counselling for the testing

days. Dr. Chamot was replaced by Dr. Braers in July 1991, who organised the testing

sessions together with the physicians, wu present during the testing days, and became

the persan responsible for data-management and feedback to the PF.

ln November 1994, a fourth centre was opened and another physician was engaged.

Between 1982 and 1994 the total capacity of the PF increased trom 50 to 400 patients.

Clients were invited to participate in behavioural studies at two times between 1988

and 1995. In 1988 a questionnaire on mv risk taking behaviour was administered by

the study organiser, coUecting data on sharing ofsyringes and use ofcondoms for the

period before 1987 and for the period 1987 to 1988. In 1994, as part afa study in

three ditrerent methadone treatment centres (total number ofsubjects 355) a different

questionnaire was administered by the treating physician, coUecting data on risk taking

behaviour in the last six months before interview. These studies showed that before

1987 aver 80010 ofDU were sharing syringes, sharing decreased to 29'10 (5% for mv+

IDU) in 1988 (77) and decreased further to 9010 (OOAt for HIV+) in 1993·94 (109).

Consistent condom use increased over tinte trom 4% before 1987 to around 300At in

1994. However, these data have not been used for the present study, since data

coUection was not done in a systematic way and ditTerent questionnaires were used. As

weB, data on exact sample size and sampling were not avaitable for the study in 1988.

Several publications have been produced by the GMCS, conceming virological,

epidemiologica1 as weil as behavioural research (40,76,77,109,110).
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Metbadone treatDlent at the Pheaix Foundation.

Heroin users requesting treatment at the PF are evaluated during an intake procedure

and proposed a contraet. The programme is divided into three successive phases:

1) Intenuption ofillega! drug use and restoration ofgood physicaL psychologica1 and

social status. Ouration: months to years; methadone dose high.

2) Weaning phase: decrease ofmethadone dose. Duration:6 months to over 2 years.

3) Prevention ofrelapse. Ouration: variable. A weekly group session îs otrered as weU

as individual psychotherapy.

Overall duration ofthe treatment depends on the patient's personality and social and

professional integration as weU as the presence or absence ofemotional support.

Sometimes the programme may suœeed in 1 year, but mostly treatment requîres

several years, with sorne patients requiring long lasting treatment. The average

duration oftreatment in the PF is 3-4 years, and the average methadone dose îs 66 mg.

Patients are excluded nom the programme for several reasons: disappearance without

notification, violence at treatment site, repeated cheating concerning urine or saliva

analysis, unwillingness to pay for treatment and repeated violation of the therapeutic

contraet.

Relapses (beroin use during treatment) are not a criterion for exclusion from treatment,

but rather a reason for prolongation of treatment and increase ofmethadone dose.

Relapses are considered an unavoidable step in the recovery process. Methadone is

given diluted in a syrup, to avoid intravenous use and sale on the black market. It is

swallowed under supervision, in the beginning on a daily basis; for more stabilised

patients one or several doses are given ta be taken at home. Urine and saliva analysis

for apiates, cocaïne, benzodiazepines or barbiturates CID be required nom patients at

any lime without waming. Sometimes a marker such as phenobarbital is added to the

metbadone, or the temperature ofthe urine sample is measured to check for cheating.

Frequency of testing varies between several times per week and once a month,

depending on the stability ofthe patient.

Psychotberapy, on an individ~ couple, family or group basis, is otfered and strongly

recommended, thoup not compulsory. Every patient bas a short interview with at

leut one staffmcmber al the time ofmethadonc distribution.
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Medical assistance bas been available on site since 1991 7 and tbis bas greatly improved

both the quality and quantity ofmedical care and preventive measures such as

vaccination programme~ screening for tuberculosis, and pentamidine inhalation as

prevention for Pneumocystis Carînii pneumonia for lDV+ patients. Every patient bas a

comprehensive medical check-up when admitted to the programme.

Stability of staft: an important factor for the quality ofmethadone treatment (88), bas

been aimed for. Dr Deglon and his early coworkers are still there, but due to the

enlargement of the programme and rea1location of patients to new centres there have

been Many new faces for the clients.

The budget orthe PF is considerable: 2,200,000 Swiss Francs (SF) in 1991 (1 SF=O.93

CANS), SF 3,200,000 in 1995. Mean cost per treatment per week depends upon stage

oftreatrnent, but ranges trom 40 ta 60 SF. Ninety percent ofthe costs are oovered by

health insurance, which pays directIy to the PF on a contraet basis. To balance its

budget, the PF gets some financial assistance trom Public Health Agencies, and

patients are asked to pay IOta 20 SF per week themselves. This contribution a1so bas

a psychological value for the patient. People unable to pay can work one or more

hours per week for the PF.

ln 1988 (beginning ofthe GMCS) there were around 150 patients in treatment. This

slowly increased to 400 patients in 1995 with a yearly turnover ofaround 2001'0. Most

patients have housing and the average monthly incorne was SF 2710 in 1995. Whereas

in 1988 a majority ofpatients was employed (80010) there was a substantial decrease in

employed patients over the last few years, in correspondence with the overall Swiss

economic pieture. Still, compared to descriptions in American MMT programmes, the

population studied here is relatively weil offand socially integrated.
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Aim 01'he GelleVtJ MetlatUlolle Cohort Stutly alld '"ia 'hem
The study wu initiated in the context ofa request to provide adapted medical care and

infonnation on mv and hepatitis for drug users. It soon became clear that this group

ofDU on methadone treatment could provide an interesting data base for

epidemiological, virological, behavioural and clinica1 research on mv, hepatitis Band

C and related medical problems. So, even when the necessity ofproviding medical care

by the study physicians disappeared 3 years after t~e stan ofthe study, it was decided

to try ta continue the GMCS. Public Hea1th authorities in Geneva (the cantonal

medical officer) even provided partial funding, since they were interested in the

epidemiological data.

The aim ofthis thesis is ta present and interpret the data on prevalence and incidence

ofmY and viral hepatitis available from this cohort study, including the analysis of

trends over lime in prevalence and incidence rates, and comparison between genders,

as weil as between injectors and noo...injeetors. Based 00 data from the lit~rature and

on the timing ofthe introduction of the Geneva harm reduction poliey, it was expeeted

that the prevalence and incidence rates should decline over time. Injectors were

expected ta have higher rates ofinfections than non-injectors, but no gender

ditferenees were hypothesised.

The data presented are compared with available data from the literature, and the

limitations of this study and reeommendations for further research are discussed.
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Metbods

Data collection

Ali data come fTom the previously described Geneva Methadone Cohort Study

(GMCS). This study is a coUaboration between the Phenix Foundation (pF, Geneva's

largest methadone treatment centre), the Division of Infectious Diseases (DID) and the

Central Laboratory for Vtral Serology (CLVS) of the University Hospital in Geneva.

Seven hundred and six DU have been eorolled in this ongoing study since May 1988.

This thesis describes results based on data coUected until December 1995.

Data collection was slightly different between 1988 to 1992 compared to the period

thereafter. ln the fiest period ofstudy several physicians of the DIO as weil as two

nurses from a private laboratory were present at the PF during a two day period, every

6 months. Recruitment ofparticipants was perfonned in the following way: two weeks

prior to the testing days ail patients were infonned by letter about the study and invited

to participate. Posters emphasising the dates were posted at several places at the PF,

and assistants responsible for methadone distribution repeated this message the days

before testing was done. Pre- and post..counseUing was otfered by the physicians of the

DIO and aU blood samples were sent to the CLSV for analysis.

The main ditference with the second period, when two physicians were permanentJy

working al the PF, is that ail patients were otrered the possibility of participating in the

study not ooly during the two testing days, but also more privately by taking an

appointment with one ofthe physicians in the weeks before or after these days. Patient

lists ofthose in treatment at the testing days were made available to the study co­

ordinator allowing assessment of participation rates. Infonnation on gender, age, year

ofstarting methadone treatment, way ofusing drugs (intravenousJy or by

inhalinglsmoking) was routinely coUected by the study co-ordinator for every new

study panicipant. These data were taken trom patient files containing a questionnaire

tiUed out during an interview before the start ofmethadone treatment. This interview

was routinely condueted by a psychiatrist or a psychologist ofthe PF. No information

was collected on other patient characteristics at stan oftreatment, nor on the

methadone doses used or results ofurine or saliva testing during treatment, nor on the
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reasons for the end ofthe treatment or the date of readmission. This means that for

readmission the first entry in treatment as weU as in the study was maintained as

starting point and that the time out oftreatment was included in the calculated

individual total penon time of follow-up.

The definition ofan injection drug user in the context of this study was: any drug user

who had used a syringe for taking drugs at least once in hislher life at the start of the

MMT.

From every patient 4 tubes ofhlood were collected: for haematology (red and white

blood coun~ thrombocytes), for biochemistry (creatinine, liver enzymes), for serology

(HIV, HOC, HCV) and for storage. For mv positive panicipants a supplementary

tube for lymphocyte count (CD4, CD8) was collected. The blood samples were

transported to the laboratory every 2 hours.

LabOrtltory IMtll_

Blood specimens were tested for antibodies to HIV 1and 2 (recombinant mv1/2

enzyme immunoassay ElA, Abbott Laboratories, Chicago, IL), and positive specimens

were confirmed by immunoblotting (Western blot, Dupont de Nemours, Genevs, CH).

With regard to marken for hepatitis B, initial screening included testing for anti-HBc

and Hbs Ag (ElA, Abbott). Antibodies for HCV were assayed in 1989-1991 using a

first generation RCV antibody ELISA system (Ortho-Diagnostics, Raritan, New

Jersey), which was replaced by a more sensitive second generation test in June 1991

(HCV ElA, Abbott). Ifavailable, stored sera from before 1992 were retested for HCV

with the second generation test.

Until 1991 blood count and Iiver enzyme analyses were perfonned at a private

laboratory, and viral serology at the Central Laboratory for Viral Serology (CLVS) of

the University Hospital. After 1991 aU testing wu performed at the private lab and one

tube ofserum wu sent to the CLVS for research aetivities. Ail confinnatory testing of

positive mY-ELISA tests by Western blot wu performed at the CLVS. AlI data from

bath labs were made available to the study partners.
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Data alla/pis and IUSllmptiOIlS.

Data handling and analysis were perfonned using Foxpro (version 2.0) database, and

SAS (version 6.10, 1994) and Epi-info (version 6, 1994) statistical softwares.

Prevalence

Prevalence rates for H1V, HBV and RCV infection at eotry into the study were

detennined by sex, by injection behaviour, by year ofentry in treatment, by year of

birth as weil as by age at start of treatment, based on tirst blood screening al study

entry. The numerator was the number ofpositive tests, the denominalor the total

number of persons being tested (excluding those not tested). x2 tests were used ta test

for ditferences between proportions, a p-value of0.05 was chosen as criterian of

significance. Student's t-tests were performed to test for ditferences in means for

continuous variables. Prevalence rates were calculated for the overall study population

(injectors and non-injectors) and for the group of injectors ooly. To examine changes

in prevalence per year ofhirth and per year ofstan ofmethadone, X2 tests for trend

were used. The year of start ofMMT instead ofthe year ofentry in the study was

considered as a variable, since this tirst variable contained ail the information contained

in the second, plus sorne additional infonnation on the years before 1988.

The strength oftime trends (birth and treatment-entry cohort effects) on prevalence

rates was measured by odds ratios (OR). Cohorts were compared with respect to

(assumed) level ofexposure to mv prevention campaigns. The groups were chosen

based on the following assumptions: the IllV prevention campaigns started in 1986,

substance abuse often starts in the late adolescence (Ill), and delay between the start

of substance abuse and first MMT is usually at least 5 years (106,111). To analyse the

binh cohan etfect three groups were compared: those mainly not exposed to

prevention before 51art ofdrug use (bom before 1960 or age over 26 years at start of

prevention campaigns), a mixed group (barn between 1960 and 1967,), and those

mainly exposed to prevention before starting drug career (barn after 1967 or age 19

yean or less at start of prevention campaigns). To analyse the treatment-entry cohort
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effect the three groups were respeaively: start MMT before 1988 (not exposed to

prevention), between 1988 and 1991 (mixed group), or after 1991 (mainlyexposed). A

stratified analysis was perfonned, a1lowing adjustment ofthe treatment-entry cohort

effect for year ofbirth (or age) al entry in MMT as weU as adjustment of the birth

cohort effect for the year ofcntry in treatment. Since none ofthe non-injectors was

mv infected, a stratification by injection behaviour was not possible~ so the analysis

was perfonned for ail participants and for injectors only. The results of the stratified

analysis were expressed by the Mantel-Haenszel odds ratios.

Incidence

Seroconveners for HIV (or incident cases) were those who tested HIV-negative at

eotry in the study, and who were detected as being HIV-positive on one of the

subsequent visits. Seroconverters for hepatitis B were those who tested anti-HBc

negative and became anti-HOc positive, seroconverters for hepatitis C they were those

who tested initially anti-Hev negative with a second generation test becoming anti­

HCV positive over time.

Incidence rates were calculated usiog a customised SAS program written by W.

Meade-Morgan, used and validated in other studies of seroincidence (44,S 1). Instead

ofusing as the assumed seroconversion date the mid-point between last negative and

tirst seropositive test (as is done in most studies), this technique is equivaJent to

measuring incidence for each day in the 7.5 years of the study. This avoids the

artificially low estimates at beginning and end of the study interval which occur while

using the "mid-point" estimate (44).

The numerator ofthe incidence rate represents the sum ofthe fractions ascribed to that

day for each seroconverter. Seroconversion is assumed to oœur with unifonn

probability alo08 the entire interval between the last negative and the first positive test

datçs. Sa, a patient with a last IDV-negative test on May 15, 1989 and the tirst ffiV­

positive test on May 14, 1990, will contribute a value of 1/365 to the numerator of the

incidence rate for each date. The denominator ofthe incidence rate represents the sum

ofthe number offBV-negative individuals '\Inder observation" and "at risk" on that

day (those for whom that day occurred between their tint and last oegative tests) plus
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a declining fraction ofseroconverting persans in the interval between their last negatlve

and first positive test. For such seroconverters, the contribution of"IllV-negative

person-days" to the denominator orthe incidence rate for cach day in the interval

during which they became HIV-positive is proPQrtionai to the amount ofrisk time

remaining until the end ofthat interval. This allocation refleets the decreasing

probability that the subject is still HIV-negative as the seroconversion interval e1apses.

Thus, for a l-year seroconversion interval for example, a seroconverter will contribute

to the incidence deoominator approximately 364.5 per 365 person-days (PD) ofmV­

negative observation to the tiest day ofthe interval, 182.5 per 365 PD on the mid-point

day, and 0.5 per 365 PD 00 the final day, and intermediate values for the other days of

the interval. The total ofdays contributed by each seroconverter equals one halfofthe

actual number of the days in the interval between last negative and tirst positive tests.

The same method was used for calculation of hepatitis B and C incidence. For ail three

viruses incidence rates were calculated for the total period, as weU as for 6-month time

period intervals, by gender and for injectors versus non..injectors. The rates were

adjusted to denominators of 100 person-years (PY) ofobservation. Confidence

intervals ofthe incidence rates were calculated according to the Poisson distribution

(112). Comparison of incidence rates (for gender, injection behaviour) was perfonned

using the methods for analysing density type offollow-up studies descnbed by

Kleinbaul1\ Kupper, Morgenstern (113).

As a test for a trend in incidence rates over time a Poisson regression has been

suggested (42). CaJendar year is then forced continuously in the model. The

disadvantages of tbis method are as follows: it assumes a funetional fonn for the

relationship and it can give a significant result if there is a threshold etrect without a

real trend. Therefore it was decided not to conduet significance tests for the trend in

incidence, but to descnbe the Corm ofthe trend by looking al the graph (see Results

section).
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Results

DaCriptiOIl of'Ire stIIdy pOp"/lItioll ,,,.dprevalellce

A total of706 patients were included in this study between 1988 and 1995. The total

number afpatients being foUowed at the Phenix Foundation during that period was

802, sa the overall participation rate was 88.0%. The reasons for non participation

were refusai or being in treatrnent only during the period that feU in between two study

periods, but these reasons have not been recorded, nor have the charaeteristics of these

non-participants.

Table 3 gives sorne charaeteristics of the study population. Ofthe 706 participants,

160 (22.7%) were femate. Average age al entry in the programme was 27.0 years

(range 17.4-48.4 years), and significantly higher for injectors compared ta non­

injectors. Eighty...three percent had injected drugs at least once, 17 % had never

injected. The overall prevalence rate for IllV was 18.9'AI, for HBV 45.0% and for

HCV 58.30/0. As cao he expected aU prevaJence rates were significantly higher for IDU

compared ta non-IOU. None ofthe 119 non-IDU wu infected with HIV. The erude

odds ratios for prevalent infection while comparing IDU and non·IDU could not be

calculated for mv, and were 17.1 for HBV (95% confidence interval7.5-40.8) and

30.7 for RCV (95% confidence interval 14.1-69.5).

There was no difference in the proponion ofinjectors among wornen and men (83.30/0

versus 82.1010). Also there was no signiticant difference in the prevalence rates for

either virus between men and wornen (not in table).

Co-infections were common: aU ofthe HIV+ participants were co-infected with either

HBV or HCV, 87.9010 were co·infeeted with bath. One hundred and Rine panicipants

(ail injectors) were positive for all three viruses, 243 participants (ofwhom 140 were

injectors) were negative for all three vîruses. The prevalences ofantibodies ta the 3

viroses were ail signiticant1y correJated (cf. Table 4 for the odds ratios).

The average age al start ofMMT among the HIV infected participants was 28.1 years

(SO 5.2), amang the mv uninfeeted participants it wu 26.8 years (SD 5.S). This was

a significant ditrerence (t-test, p=O.OI). When comparing the average ages ofthe HBV

infected (28.7 years) to the HBV uninfected (25.7 yeus), or ofthe RCV infected (28.1
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• male 77.3 -.... (546n06) 77.4% (446/576)
remale 22.7 % (l60n06) 22.6 %.(130/576)
average age (SD) 27.0 year (5.4) 27.3 years (5.42)
mv + 18.9 % (133n03) 23.2 % (133/574)
BBV + 4S.0". (304/675) 53.4 % (296/554)

0.86
0.86
<0.01
<0.01
<0.01

•

•
•

•

Table 4. Odds ratios and 95% confidence intervals ofassociations between
Drevalence rates, at treatment entrv. of3 viroses

D ,,_ HIV+ %RBV+ "_RCV+
Total 706 18.9 45.0 58.3

BIV+ 133 90.7 97.6
RIV- 570 34.4 49.6
RIVUDkaowB 3 0 0
OR 18.6** 1 41.9·* !

9S%CI 9.6-36.6 13.7-207.9

RBV+ 304 38.S 91.2
BBV- 371 3.3 32.6
BBVunknowD 31 12.9 40.9
OR 18.6·* 21.'** J

95-" a 9.6-36.6 13.3-35.2

RCV+ 399 31.1 69.5
RCV- 285 1.1 9.6
BCV unlolowD 22 27.3 53.8
OR 41.9** 21.'*·
9!%CI 13.7-207.9 13.3-35.2

··p<O.Ol, tbose wim unknown serological status are exc:ludcd in the œmputation ofodds ratios
N.B. The reader sbouId noie tbat tbese odds ratios correspond to the following prevalcnce ratios:
1 2.64 (90.7134.4) 2 1.97 (97.6/49.9) J 2.80 (91.2132.6)
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years) to the RCV uninfected (25.4 yeus), bath were significantly different (t-test,

p<O.OOOI).

TilDe trends

Age al start ofMMT slightly increased between before 1984 and until 1990-91, and

decreased afterwards (cf Table S). The proportion ofnon-injectors increased over

time, from 2.5% for those eotering treatment before 1984 ta around 30% for those

starting treatment in recent years (test for trend p<O.OO 1). The proportion offemales

did not change over time.

Prevalence rates decreased over tinte for all three viroses. The overall HIV prevalence

per 6 month study session decreased constantly over time, from 36.6% in May 1988 to

8.7% in December 1995 <1..2 test for Iinear trend 92.9, p<O.OOl).

The prevalence rates at entry into the study for mv, hepatitis B and hepatitis C were

considered by year ofbirth, by year ofentry in methadone treatment, as weil as by age

at start oftreatment (cf: Tables 5, 6, 7 and graphs 1 and 2).

Prevalence rate peaked for HIV for those barn between 1956-1960, for HBV and

HCV for those born before 1956, as weil as for those entering treatment in 1984-1985.

They declined considerably for the younger binh cohorts and for those starting

methadone after 1985. For example comparing DU barn before 1961 to those barn

after 1970, the prevalence rate ofIDV decreased trom 29.1% to 2.0%, ofRBV from

71.3% to 2.2%, ofHCV from 83.6% to 17.9010 (cf Table 6, tests for trend aU

significant). This means that thase starting treatment al a younger age as weil as DU

ftom more reœnt birth and treatment cohorts were less likely ta be infeeted with all

tbree viruses. Compuing injectors ooly to the whole study group, prevalence rates for

all three viruses were always higher for injectars. but showed the same tendencies of

decline over time (ail lests for trend significant). The prevalence rates afHCV

re~neddisturbingly high, even in the youngest birth cohons: 17.90/0 for those barn

after 1970, 27.6% for the injectors of this group. Prevalence rates ofail 3 viruses

increased witb increasing age at start oftreatment (cf Table 7).
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Table!. Trends in mean age (in years) at start of treatmeot, proportion of injecton
and females, prevalence rates ofHIV, HBV and UCV infection at entry into study;
related to year ofstart ofmethadone treatment. Prevalence rates are given for the total
stud o ulation and for in"ectors 001 een brackets .

• yur start n % ." %HIV+
metbadoDe iD"ecton fe.ales iD"

<1984 40 24.4 97.5% 17.5% 35.0 (35.9) 82.5 (84.6) 92.5 (94.0)
1984-85 34 25.4 97.1% 14.70;0 52.9 (54.5) 88.2 (90.9) 93.9 (96.9)
1988-87 62 25.7 98.4% 29.00;0 33.9 (34.4) 73.8 (75.0) 90.0 (91.5)
1988--e9 135 27.3 93.2~o 21.5~o 26.7 (29.3) 56.4 (60.7) 78.2 (84.3)
1990-91 143 28.3 87.1% 25.90;0 17.5 (20.5) 47.4 (53.5) 57.6 (64.7)
1992-93 129 26.5 66.4% 19.4% 7.0 (10.8) 20.7 (26.7) 36.3 (52.5)
1994-95 159 26.7 70.3% 23.3% 4.5 (6.4) 20.1 (28.0) 29.8 (42.5)

• X2 test for • 58.2** 0.161 71.7** 132.9*· 145.4*·

trend n.s. (46.7**) (89.5**) (135.0*·)
• correlation coe1Iicient r=O.69. p--o.087; ··p<O.O1.

Table 6. Trends in prevalence rates offUV, HBV and HCV infection at eoUy iota
study, related to year ofbirth. Prevalence rates are given for the total study population
and for in'ectors ool een brackets .

•
•

ear ofbirtb O/.HIV+ in" ·/.HBV+ in" %RCV+ in"

<1956 65 20.0 (20.3) 73.0 (77.6) 83.9 (89.5)
1956-1960 186 32.3 (32.3) 70.7 (74.7) 83.5 (89.2)
1961-1965 195 25.1 (30.2) 50.0 (58.4) 63.4 (75.8)
1966-1970 160 5.6 (7.5) 22.3 (27.6) 37.7 (46.3)
>1970 100 2.0 (3.3) 2.2 (3.6) 17.9 (27.6)

2 test for trend 63.0*· (26.0**) 165.9** (121.9**) 157.8** (111.3*·)
··p<O.OI

Table 7. Prevalence rates ofHIV, HBV, ReV infection related ta age at start of
Methadone treatment for ail participants.
a.e at ltart Blettladoue D HIVe,t. RBV% BCV%

:S 20 years 46 9.8 11.9 23.3
20-25 years 262 16.5 34.7 49.6
25-30 years 204 20.1 51.5 64.4
30-35 years 133 21.8 56.3 67.2
>35 years 57 22.8 66.6 83.0

1.2 test for trend 4.5· 45.1·* 44.1**

• p<O.OS ·~.Ol.

•
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Graph 1. Prevalence rates per year ofentry into treatment for aIl participants
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Graph 2. Prevalence rate per year of birth for ail participants
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Separating by birth cohort as weil as by treatment entry cohort in 3 groups

corresponding ta ditrerent presumed levels offUV education before the start ofthe

drug using career, odds ratios ofprevalent mv (HBV, HCV) infection at studyeotry

were calculated. The crude and adjusted analyses were done separately for the whole

study population and for the group ofinjectors. (cf. Table 8, 9, 10 for crude and

Mantel-Haentszel odds ratios). For the birth cohort effect analysis those bom after

1966 (corresponding ta the group mainly exposed to mv prevention education before

start ofdrug use) were considered as the reference group. For those born between

1960 and 1966 (mixed exposure to mv prevention education) the crude odds ratio for

prevalent mv infection was 13.4, the (for year ofentry ioto MMT) adjusted odds ratio

was 5.2 (cf. Table 8 and 9). For injectors ooly the odds ratios were 11.2 and 5.2

respectively. For those born before 1960 (not exposed to mv prevention education)

the crude odds ratio was 18.0, the adjusted was 5.8 (injectors 13.0 and 5.1

respectively). None orthe 95% confidence intervals inc1uded 1. The same conclusions

can be drawn for HBV and HCV infection.

For the treatment-entry coholt analysis the group who started MMT after 1991

(mainly exposed ta education before stan ofdrug use) was considered as reference

group. Comparing those startiog MMT between 1988-1991 (mixed exposure to

education) to those starting MMT after 1991, the crude odds ratio for prevalent HIV

infection was 4.7 (for injectors 3.7), whereas for those starting MMT before 1988 (not

exposed to prevention) the crude odds ratio was 10.7 (injectors 7.5). The adjusted

odds ratios were 2.3 and 4.7 for all participants, 1.9 and 3.6 for injectors ooly. The

sante tendencies were observed for prevalent HBV and HCV infection. Qnly two of

the 95% confidence intervals included 1 (cf. Table 10).

Ofthe 570 initially mv uninfected patients 65 were admitted in 1995 (recent patients)

and for 103 no foUow-up was available (CL Figure 1). This means that the overall

• follow...up was 70.5%, or 79.6% (4021505) for those entering the study before 1995.
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Table 1. Crude odds ratios (and corresponding 95% confidence intervals) ofprevalent
infection at studyeoUy, per birth cohart and per treatment-entry cohort (MMT).

DIV HBV BCV
aU injecton aD injecton d iDjecton

bom arter 1966 1 1 1 1 1 1
n=224
born 1960-196' 13.4 11.2 8.! 7.1 6.2 6.0
n=212 4.6-44.1 3.8-37.1 4.9-15.0 3.9-12.8 4.1-9.5 3.7-9.6
bom before 18.0 13.0 30.8 14.6 18.9 IS.4
19600=200 6.1-59.8 4.4-12.2 16.7-56.7 12.8-47.5 11.2-32.0 8.4-27.9

MMTarter 1 1 1 1 1 1
1991 n=288
MMTI988- 4.7 3.7 4.2 3.5 4.3 3.3
1991 n=278 2.6-8.8 2.0-6.9 2.8-6.3 2.3-5.5 3.0-6.2 2.2-5.1
MMTbefore 10.7 7.3 15.6 Il.9 21.8 17.4
1988 n=136 5.6-20.8 3.8-14.2 9.1-27.1 6.6-21.4 11.3-47.2 7.7-40.7

Table 9. Mantel-Haentszel odds ratios (and corresponding 95% CI) of prevalent
infection at study entry, for birth cobort adjusted for year ofentry ioto MMT (for ail
study participants and injectors only)

HIV HBV BCV
aU injecton aU injecton ail injecton

bom .fter 1966 1 1 1 1 1 1

bom 1968-1966 S.l S.2 3.1 3.6 2.7 3.1
2.1-15.7 2.1-15.8 1.8-5.7 2.0-6.7 1.7-4.4 1.8-5.3

bom belore S.8 S.l 10.0 9.9 7.S 7.4
1960 2.5-20.5 2.0-16.7 5.8-19.7 5.1-19.0 4.3-13.8 3.7-13.9

Table 10. Mantel-Haentszel odds ratios (and corresponding 95% CI) of prevalent
infection at studyentry, for treatment-entry cohort (MMT) adjusted for year ofbirth
(for ail study 1aniciDants and injectors ooly)

HIV RBV ReV
ail iDjetton aU injecton aU injecton

MMTafter 1 1 1 1 1 1
1991
MMTI981- 2.3 1.9 Z.o 1.8 1.2 1.6
1991 1.2-4.7 0.9-3.9 1.2...3.4 1.1-3.2 1.5-3.6 1.0-2.8
MMT 4.7 3.6 4.6 4.1 6.1 5.0
before l'II 2.6-9.8 2.0-7.6 3.1-8.6 2.6-7.9 3.6-11.1 2.5-10.0



Figure 1. Overview ofthe study

• Eotry:

0=706

lllV+ n=133 RIV- 0=570 HIV status unknown n=3

•

Table Il. Charaetenstlcs ofmv negatlve individuals with foUow up versus dropouts
witb 10Uow UP drop outl test

•
•

•

seroconversions mv
0=6

n
average age (SD)
%women
% methadone
entry before 1992
%IVDU
0/. HBC+
0/. HCV+

no seroconversioo
0=396

402
26.8 (5.1)

20.1 %

58.1 %
82.4%
30.6%
55.2%

dropout
n=103

103
26.2 (5.3)

31.1 %

50.5%
74.0%
28.9%
43.2%

recent entry
0=65

t-test I.OS~ p=O.29
OR 0.56, p=O.02

OR 1.36, p=O.16
OR 1.65, p=0.06
OR 1.55, p=O.07
OR 1.62, p=O.02
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Drop outs were more aften femaIe and less infected with HCV at study entry,

otherwise there were no significant ditrerences between the foUow-up and the drop out

group (ct: Table Il).

Average follow-up in the treatment group for those for whom a second mv test was

available was 2.7 years (minimum 5 months, maximum 7.5 years). Ofthese, 6

seroconverted for HI\' (5 men, 1woman), 5 for HBV (3 men, 2 women) and 12 for

HCV (6 men, 6 wornen). Incidence rates per 100 person years offollow-up (with 95%

confidence intervals) were 0.6 (0.2-1.3) tor HIV, 2.1 (O.7-4.9) for HBV and 4.2 (2.2­

7.4) for HCV (cf table 12). One male client seroconverted for HIV and RCV (at

different tintes), nobody seroconverted for more than 2 viroses.

There was a higher incidence rate ofhepatitis C among wornen (9.60/0 versus 2.7% for

men), but this difference was not statistically significant (p=O.06) (cf table 13). The

incidence rate ofHBV infection was also slightly (and not statisticaUy significant)

higher for wornen (3.5 versus 1.7%). There was no gender difference for mv
seroconversion. Incidence rates for HIV and HCV were higher in injectors than non­

injectors, but not significantly 50.

TiDie trends in incidence

mv incidence decreased constantly over lime; in the last two years ofthe study there

were no more seroconversions for mv (cf. Table 13 and Graph 3). liBV incidence

Peaked between May 1990 and April 1991, before decreasing rapidly ta 0 in 1994. The

significance ofthese trends has not been tested for the reasons cited in the Methods

section. HCV incidence tluetuated over time but remained high compared to fDV and

HBV incidence rates.
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Table 12. Incidence rates (seroconversions per 100 persons-years) and 95%
confidence intervals offfiV HBVand RCV infection..

seroconvenioasloenon-yean incidence rate (95% en
BIV 6/1045 0.6 (0.2-1.3)
BBV 5/236 2.1 (0.7-4.9)
RCV 121282 4.2 (2.2-7.4)•

•

•
•

Table 13. Trends in incidence rates (seroconversions per 100 person-years) ofHIV.
HBV and HCV infection.

HIV incidence HBV incidence RCV incidence
rate rate rate

May 'II-April '89 2.0 0.0 4.5
May '.9-April '90 1.6 3.3 3.1
May '90-April '91 0.9 4.3 2.2
May '91-April '92 0.2 2.3 6.1
May '92-April '93 0.5 1.4 4.8
May '93-April '94 0.1 1.4 2.4
May '94.April '95 0.0 0.0 3.4
May-December '95 0.0 0.0 9.2

wo.en 0.5 3.5 9.6
Dltn 0.6 1.7 2.7
p-value 1 0.70 0.06

iv dml use 0.6 2.0 5.9
non-iv drul use 0 2.7 l.1
....v..ut 0.99 1 0.13
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Discussion

This observational cohon study describes the prevalence and incidence rates ofthe

viral infections mv, hepatitis 8 and hepatitis C in a group of706 DU on methadone

maintenance treatment in Genev&, Switzerland. The period ofstudy was May 1988 to

December 1995.

The main findings are that there was an important decline in the prevalence rates of the

3 viroses over lime. The incidence rates oflflV and lIBV were low~ the incidence rate

of UCV was high.

The strengths of this study are the high participation and the relatively high follow-up

rate, as weil as the long period offollow up.

There are severa! important limitations ofthis study. The data available on

characteristics of participants were limited, the ooly data collected being~ date of

birth, date ofentry ioto the programme, age at start of treatment and way ofusing

drugs. No systematic data were available on drug career, risk taking behaviour and

personality disorders al study enlry, nor on Methadone dose, use ofother drugs or

behaviour change al follow up, nor on reason ofend oftreatment. Also the measure of

intravenous drug use was mther crude. The participants who entered treatment before

1988 represent the survivors, so there is a possibility of selection bias.

Study population.

The average age al eotry tluetuated for the ditferent years that subjeets started MMT,

with a peak between 1990-91. The lower age in older treatment cohorts could be due

to a selection bias, older persans having died or stopped MMT before this study

started in 1988 (see below). The lower age in recent cohorts probably retlects the

change in cantonal MMT eligibility criteria in Geneva after 1991. At that lime new

MMT possibilities were created.. and the former criteria ofheroin dependence of at

leut 2 years and 2 previous withdrawal attempts were no longer necessary to receive

MMT. Waiting lists for MMT have almoS1 disappeared, and the average delay between

initiation ofdependence and tirst demand oftreatment bas decreased (106).
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The proportion oflifetime injection, based on selfreporting, was high (83%). Undec­

or over-reporting of lifetime injection can not he excluded. However, several studies

suggest that self-reports ofIDV risk behaviour by mu are reliable (114,115). No

distinction was made in this study between an mu having injected once in bis or her

lifetime or someone having injected severa! times daily for many years. The proponion

ofinjectors decreased over time in this study. This corresponds to declining choice of

this mode ofdrug administration observed in receot years in Geneva at needle

exchange and other treatment sites (106,107).

ft is not possible to say if this study group is representative ofthe general population of

DU in Geneva. We cao assume that in general those seekiog treatment are not the

same as thase aetively using drugs. Several studies conclude that treatment status as

weil as type oftreatment are related to sample charaeteristics, but lhis is oot

consistently related to IllV infection risk behaviour. (n an Australian study (116) those

never in treatment had a lower level ofmV risk-related injeeting behaviour compared

to those currently or previously in treatment. An American study found that in­

treatment IDU were older, better educated and less often members ofethnic minorities

(suggesting lower HIV-risk) then out-of-treatment IDU recruited at counselling

centres or in jail (117). Extrapolation ofdata trom this study to the general population

ofDU should be done with extreme caution. This caveat applies even more so to the

incidence data compared to prevalence dat, sinee the prevalence data reflect the risk

taking behaviour of those out oftreatrnent and the incidence data retleet the risk taking

behaviour of those remaining in treatment.

Prevaletlce

Data on the prevalence rates ofantihodies to HIV, HBV and Hev showed common

patterns ofdecline over time. Prevalence rates were expressed per year ofentry into

MMT as weil as per year ofbinh. An initial increase in prevalence rate was noted: for

those starting MMT in 1984-85 compared to those who started before that lime the

prevalence rate was higher and decreased afterwards. Similarly those born before 1956

were less infected then those born between 1956-1960, and infection rates declined for

folloWÎng birth coharts. Ali tests for trend were significant.
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The initial increase could be due ta a selection bias we might cali a uhealthy drug user"

effect. Since this study only started in 1988 the infected drug users from the oldest

cohorts could have died from AlOS, AlOS related or other diseases before the start of

the study. The resulting study group would then cansist ofa relatively healthy

population. An alternative explanation is that around 1985 health concems raised by

the AlOS epidemic initially brought high risk DU into trealment, resulting in a higher

mv prevalence at that time.

The decline in overa1l prevalence after this initial increase could be due to:

• Selection bias within the study sample due ta differential refusai. This cannat be

excluded, but it is unlikely that this could explain the main effects observed in this

study. Participation rates were rugh, estimated al almest 9QO.!c» during the whole

study period.

• Confounding due to an increase in the proportion of non-injectors. As mentioned

before, the proportion ofnon-injectors increased from less then 3% for the oldest

cohort to around ]OOA. in more recent cohorts. PrevaJences for aIl 3 viruses were

significandy lower for non-injectors and none ofthem was infeeted with HIV.

However, when the group of injectors only was analysed separately the decrease in

prevalence remained significant.

• Misc1assification ofHIV, HBV, HCV status. There is a window period ofup to 3

months after HIV infection before the mv antibody test is positive. Testing for

mv antigen early after infection is feasible but was not done in tbis study. For HBV

and RCV infection a similar window period exists. Otherwise sensitivity and

specificity ofail three tests are high. In any case, should there have been

misclassificatioD, it is unlikely to be ditferent in the various lime periods, so this

would not explain a change in prevaJence over time.

• Vaccination, for HOV infection ooly. HBV vaccine has been available for over 10

years. Ali study participants were offered vaccination once in MMT, this was more

systematically performed after 1991 compared to the years before. In 1994 the

Cantonal Medical Office started a free vaccination campaign for drug users. Since

the prevalence rates ret1ect an individual's risk behaviour before the start ofMMT,
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it is unlikely that the prevalence rates for HBV infection were intluenced by

vaccination praetices, but incidence rates could have been.

The MOst likely 2 explanations for the decrease in prevalence rates are:

• Admission of lower risk DU in recent years and decrease in out-of-treatment time.

These data are not available, however average age at start oflreatment decreased

after 1991 (see above). There have been no reports in Geneva suggesting that DU

have started using drugs at younger age, 50 this suggests that delay between start of

dependency and start of MMT in this group decreased over time, as has been

observed elsewhere in Geneva (106).

• A real change in behaviour of injeeting drug users, more l.'safe sex, safe drug using".

ln this study systematic data on mv and hepatitis related behaviour at the start of

treatment are missing, with ooly sorne cross-sectional surveys having been

performed (77,90,109). These studies showed that over 800/0 of participants were

sharing injection equipment before 1987, lbis declined to 5% for mv positive and

29% for HIV negative individuals in 1989, and in 1994 these numbers were 0% et

90/0 respectively. Increased condom use was noted as weU. This reduction in HIV

risk behaviour over time has been described in other studies as weil

(74,75,78,81,118,119).

Calculation ofodds ratios gives a more direct estirnate ofthe risk ofprevalent HIV and

hepatitis infection for different binh and treatment-entry cohorts.

Recent cohorts (barn after 1967, started MMT after 1992) were Iikely exposed to fflV

prevention campaigns before the stan ofa drug using career. Oldest cohorts (born

before 1960, started MMT before 1988) consist of individuals who probably had

started using drugs before prevention campaigns started. The cohons in between were

probably a mixture ofprevention-exposed and -unexposed DU. The crude odds ratios

for HIV infection, for middle and oldest versus recent binh cohon, were 13.4 and

18.6, for treatment-entry cohorts (early and middle versus recent), they were 4.7 and

10.7t respectively. Among injeetors ooly the cnade and adjusted odds ratios were

slightly lower (as can be expected), and still highly significant, with the exception of

the adjusted odds ratio for the middle vs. recent treatment-entry cohort. The raet that
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the odds ratios for treatment-entry cohorts are smaller than for birth cohorts is

probably due to the fact that in 1991 the admission criteria for methadone treatment

changed and many "old and recent" DU entered into treatment. There is thus a dilution

ofthe birth cohort effect. The odds ratios adjusted for year of treatment-entry or year

ofbirth are alilower than the crude odds ratios, suggesting that part of the protective

effect is due to a decrease in time between initial dependency and first MMT.

Odds ratios tor HBV and HCV infection show the same tendencies. Comparison of

odds ratios of the whole group with injectors ooly shows that only pan of the cahon

etfect is due to a reduction in the proportion of injectors. AIl odds ratios indicate

however that there is an important decrease in the probability ofbeing HIVIHBV/HCV

infected for younger DU, independent of injection behaviour.

Incidence

Follow-up was available for almost 80% of participants who entered the study before

1995. This foUow-up rate is high compared to many studies (cf. Table 2).

Incidence rates were calculated using the Mead Morgan method which does oot

assume seroconversions al mid-point between lasl negative and first positive tests.

(44,51). Rather it is assumed that there is an an equal risk ofserocoovening on any day

between tests when the seroconversion occurred. The advantage ofthis method is that

it gives a generally similar but smoother and more realistic estimate than the mid-point

assumption, which ilselfgives an anificially low estimate of incidence at the beginning

and the end ofthe study interval.

The overall IllV incidence rate was 0.6 per 100 persan years offollow up, the HOV

incidence rate was 2.1, and the HCV incidence rate was 4.3. The HIV incidence is low

compared to other studies ofDU (see Table 2), but it should he kept in mind that thi!

study was done in a treatment setting. Heroin use in this group still accurs, but at a

considerably lower rate than before treatment. Sînce data on HIV incidence in a real

control group (DU before or out oftreatment in Geneva) is missing it is not possible to

say to what extent this low incidence is due to the treatment itself: However, Garbino
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(120) at the Division of Infectious Diseases attempted to identify risk factors for the

acquisition ofHIV, HBV and HCV. He collected data up to Aprïl1995 and found

among 74 drop outs ofthe GMCS one seroconversion for ffiV, one for HBV and six

for HCV. The incidence rates per 100 persan years offoUow-up were respectively 0.7

for fDV, 1.8 for RBV and 12.S for "CV. In this selected out oftreatment group the

EnV seroconversion rate appears to have remained low. The faet that among young

DU HIV prevalence is low suggests that there is a treatment-unrelated independent

cohon effect of low HIV incidence in recent years, perhaps related to the other IllV

related prevention campaigns.

Neither injection behaviour nor gender were identified as risk factors for mv
seroconversion. It should be kept in mind that the sample consisted ofa predominantly

male and injector population, consequently the groups ofwomen and non-injectors are

small (n=160 and 119) and estimates of incidence rates in these subgroups less

accurate.

The low number of HIV seroconversions did not allow any multivariate statistical

analysis. However, all HIV seroconverters were interviewed about their risk behaviour.

Five ofthem were IDU, for one ofthem drug using behaviour was unknown. Two

seroconverters (1 female) reported bath unprotected sexual intercourse with partners

with unknown serology and exchange of used syringes. Two seroconverters denied the

exchange ofused seringes, but admitted ta unproteeted sexual intercourse, one with

casual partners, one with a known HIV seropositive partner. Two seroconvel1ers

denied the possibility ofsexual transmission, but admitted to the exchange of used

syringes. The two cases had been diagnosed as borderline personalities, and had been

taking risks while injecting cocaine with friends. One of them committed suicide S

months after seroconversion.

In summary, of six seroconverters two had possible sexual exposure, two had

exchanged syringes, and two had bath risk factors. These cases suggest the

existence ofsubgroups among DU with high mv ris~ such as cocaine users,

those with psychiatrie comorbidity and those with IllV seropositive parmers.

The decline in mv-incidence over time is encouraging. Nevertheless the challenge of

maintaining bebaviour change over the long term remains problematic (121, 122).
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HBV incidence in this cohort should have been zero, since HBV vaccination was

proposed ta ail study participants. Reasons for refusai or non-compliance with

vaccination have not been searched for. Most HBV seroconversions occurred before

the reorganisation ofthe medical service at the Phenix Foundation, 50 il could be that

part ofthe reason for lower tban expec:ted vaccination rates was due ta insufficient

medical supervision. Again, the lime trend indicating no HBV seraconversions in the

Iast 2 years is encouraging.

HBV seroconverters have not been interviewed systematically. However, among the 5

persons who seroconverted for HBV 4 were injectors (80.0%) compared to 70.00/0 of

those who did not seroconvert for HBV (OR 1.71, p=O.63).

Less encouraging are the findings witb regard to HCV infection. The incidence rate per

100 person years was 4.3, with no decline over time. This means that al the PF, which

has around 350 patients of whom at present around 200 HCV remain uninfected, there

are still approximately 9 new cases ofHCV occurring every year, and lms is in an

informed group. In Genev, with an estimated 2500 DU (halfof them in MMT, at least

halfofthem HCV infected) we cau expect al least 54 new cases ofHeV due to drug

use per year. Garbino's data (120) suggest that among out-ottreatment DU the RCV

incidence is higher, 50 the number of cases is probably even higher.

Among the 12 HCV seroconverters Il were injeetors (91.7%) compared to 58.8% of

those who did not seroconvert for HCV (OR 7.7, p=O.02). Systematic data on the

sharing of injection equipment are lacking.

An interesting finding was the higher rate ofHCV seroconversions among wornen (9.6

per 100 person years compared to 2.7 in men), although tbis ditference did not reach

significance (p=O.06). Gender differences for RCV incidence have not been reported

elsewhere. Some studies showed a higher mv incidence (49,50) or higher mv
prevalence (27) among wornen, others (29,34,123) showed no gender ditrerence. One

study found a higher incidence for HBV, but not for fDV and RCV, among wornen

(42). The Montreal study found a higher HIV incidence among men (31).

Dwyer et al (86) explored gender düFerences in mv risk praetices. They found, in a

cross-sectional survey ofa population ofmainly out-of-treatment IDU, that female
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injectors were more likely to report sharing needles, injecting heroin more often in a

given mont~ and sbaring with someone they later round out was mv seropositive.

They were also more Iikely to have had more sexual partners, to have been engaged in

prostitutio~ and to have had a sexual partner who was currently an IDU. It would be

interesting ta investigate further a possible gender ditference in risk behaviour.

Selective loss to foUow-up cao induce bias ifeither high- or low-risk individuals are

involved. In this sample drop-outs were more often female'l and less infected by HCV,

with no other differences heing round. Again, not enough data on behavioural aspects

were available ta conclude whether a bias in incidence estimates was introduced and

whether such a bias leads to an under or over estimation.

The prevalence as weil as the incidence of hepatitis B and C were high compared to

HIV. Other studies also show that among DU infections with HBV and/or RCV occur

relatively ftequently compared ta infection with I-DV (ci Table 2). Sorne investigators

have proposed using HBVIHCV incidence as a more sensitive outcome measure in

studies offOY prevention aetivities (124). Others state that the drug injeeting

population in general becomes rapidly saturated with these two viruses, creating

uncertainty as ta the potential sensitivity ofHBV/HCV as a surrogate Marker for HIV

(59). In the Dutch study van Ameijden et al (19,42) documented a decreasing HIV

incidence while HBV and UCV incidence remained stable. HlV prevalence at study

eottance was also lower than HBVIHCV prevaJence (30 vs. 70/0). The authors state

that mu at risk for mv at study entrance might differ tram thase al risk from

HBVIHCV, and that as a resuIt monitoring acute hepatitis infection may not retlect the

spread ofHIV.

HIV incidence was low in lhis study. HBV incidence was 3.5 limes higher and HCV

incidence 7 limes higher than mv incidence. Should the conclusion be that DU in lhis

cohort are still praetising risky injection or sexual behaviours and that mv prevention

has failed? Or should it he that mv prevention bas maintained its goals but prevention

ofhepatitis should be improved? An hypothesis, based in part on clinical experience,

would suggest lhat sharing ofinjedion equipment and paraphemalia as weil as

unprotected sexual relations stiU ocaar, but mostly with stable and/or known HIV

45



•

•

•
•

•

negative partners. Knowledge about mv and one's HI\' status among drug users is in

general quite good, and DU have changed their behaviour aceordingly (4,27,36,74).

However, there is much confusion about hepatitis. Often DU do not know their

HBVIHCV status, or assume tbeyare protected against aU hepatitis after having

received a HBV vaccination. Even among HIV uninfected DU prevalence ofHCV is

hi~ 50 if sharing ofinjection equipment within tbis group oecurs, the risk of infection

with the very virulent ReV is high. Testing ofthis differential knowledge hypothesis

by a simple eross-sectional survcy is clearly warranted.
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Conclusion

As Stîmson writes (125) the main methodological difficulty in the analysis ofpolicy

and practice with respect to drug use and lfiV infection is to draw links between event

and outcome. In particular it is difficult to assess the impact of interventions on the

health behaviour ofDU, and to assess the Iink between behaviour changes and trends

in HIV infection.

This study showed an important decline in the prevalence rates of IflV, HBV and

HCV infections at start of Methadone treatment in later birth cohorts ofdrug users.

This is consistent with a major change in risk taking behaviour even before treatment

5tarts, partly by a shift trom injeeting drugs to smoking or inhaling and partly by the

adoption ofsafer injeding behaviour. However, a change in the factors selecting DU

into treatrnent should also be considered as an explanation for this trend.

[n Geneva several HIV prevention measures were undertaken in addition to the

national information campaigns after 1986. Syringes became available in pharmacies in

1987. A bus exchanging syringes and needles started its activities in 1991. Methadone

treatment became widely available. Drug treatment programmes changed their policies

in arder to attraet more clients. Although a causallink cannot be drawn between these

interventions and the declining prevalence over time as weil as the low incidence of

mv infection in the study sample, the suceess ofthe Geneva public hea1th policy and

an important behaviour change among DU are clearly suggested. Data trom this study

should he combined with data trom other sources (AlOS case incidence, needle..

exchange, other drug treatment centres) to confirm this conclusion.

Many new cases ofReV infection still occur, warranting marked improvement of

HCV prevention strategies. The focus of public health intervention should shift to a

combined focus on mv and hepatitis.

Identification of individuals al high risk for infection such as partners ofinfected

persans, females, and those with psychiatrie diagnoses could he useful if it were

accompanied by an appropriate intervention to assist individuals to change risk taking
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behaviour. Maintaining safe behaviour is another issue. With the impending threat ofa

cocaine epidemic which is gaining momentum, the surveillance oftrends in behaviour

and in viral infection rates in DU should continue in Geneva.
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Glossary of abbreviations

AIDS= acquired immune deficiency syndrome

CI=confidence interval

CLVS=Centrai Laboratory OfVlfal Serology

detox=detoxification center

DID=Division of Infectious Diseases

DU=drug user(s)

ETC=Ennitage Therapeutic Centre

FU=foUowup

GMCS=Geneva Methadone Cohart Study

HBV=hepatitis 8 virus

HCV=hepatitis C virus

HIV=human immunodeficiency virus

IDU=intravenous drug user(s)

IT=in treatment setting

LSD=lysergic acid diethylamide

MMT=methadone maintenance treatrnent

n.a.=not available

non-IDU=non injeeting drug user(s)

OT=out of treatment setting

PF=Phenix Foundation

SD=standard deviation

STD=sexually transmitted disease(s)
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