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Introduction n 

Overr the last years, injecting of psychoactive drugs has been reported from most countries 
inn the world. A large majority of these countries report HIV transmission through such drug 
usee and for the remaining countries it is most likely just a question of time before the virus 
findss its way into the drug-injecting population.1 The HIV epidemic has dramatically 
increasedd the adverse health consequences of injecting drug use, including the already high 
mortalityy rates. Interventions that can reduce injecting (risk) behaviour are therefore critical 
componentss of a HIV/AID S preventive policy. 

Forr heroin addiction, methadone maintenance treatment is seen as one of the major 
interventions,, since it can decrease the risk of HIV transmission by reducing (injecting) drug 
use.22 Most studies that support this hypothesis, however, are based on methadone programs 
withh waiting lists, strict entry criteria and sanctions against continuation of illici t drug use 
duringg treatment. Because of these strict rules, drug users have to be very motivated to 
participatee and these programs reach therefore only a limited proportion of the drug user 
population.. In contrast, the harm reduction-based methadone programs in Amsterdam aim at 
contactingg all drug users in the city. This system has low-threshold programs in order to reach 
ass many drug users as possible, medium-threshold programs for drug users who have 
controlledd their drug use, and high-threshold programs for drug users who are willing to 
detoxify.. In the low- and medium-threshold programs the use of drugs during treatment is 
tolerated.. Clients can 'promote' from the low-threshold programs to the stricter programs.3,4 

Thee impact of these programs on the prevention of HIV and mortality could be high since a 
relativelyy large group of drug users is involved. The purpose of this thesis is therefore to 
evaluatee harm reduction-based methadone treatment as a preventive intervention for HIV 
infectionn and mortality. In addition to changing HIV risk behaviour, methadone treatment has 
alsoo been associated with improvements in social, economic and legal status, both to the 
individuall  and society.5"7 Evaluation of the harm reduction-based methadone programs with 
regardd to these outcomes and with regard to total abstinence is important, but beyond the 
scopee of this research. 

Thiss thesis starts with some background information on drug use and health problems 
relatedd to drug use, followed by an overview of HIV preventive interventions for drug users. 
Thenn follows a discussion on methadone treatment in general and as a preventive 
intervention.. After a description of the Amsterdam harm reduction-based methadone 
programs,, the objective and general methods of the present study are described. 

Drugg use 

Inn this thesis, drug use is defined as the use of 'hard' drugs (heroin, cocaine and 
amphetamines),, either injecting or non-injecting. 

Untill  the 19th century, opium and coca have been used in their natural form, without many 
legall  restrictions.8 In the Western world, opium, and later morphine and heroin were 
increasinglyy used in the 18th and 19th century as a painkiller, calming agent and cough 
suppressantt (heroin). Cocaine was introduced in the second half of the 19th century, and was 
usedd as a stimulant, as cure for opiate or alcohol addiction and local anaesthetic. As the use of 

13 3 



Chapterr 1 

thesee substances became more popular, the frequency of addiction and abuse increased. 
Aroundd 1900, a growing fear of addiction and of the casual social use of addiction-forming 
substancess developed in the public.9'10 Consequently, the use of opiates and cocaine was 
graduallyy declared illegal in the first quarter of the 20th century. 

Problematicc injecting drug use was first seen in industrialised countries. A major epidemic 
off  drug use, mainly heroin, started in the early 1960s in the United States of America (US) 
andd a few years later in Europe In recent years, injecting drug use has spread rapidly 
throughoutt all global regions, especially in developing or transitional countries like south-east 
Asia,, eastern Europe, parts of Latin America and West-Africa.11 In 2000, injecting drug use 
hass been reported from 144 countries world-wide (Andrew Ball, personal communication). 

Inn the Netherlands, the first city to see heroin use was Amsterdam. It was introduced by 
Americann Vietnam deserters in 1972 and at that time mainly used by opium addicts. In 1974, 
theree emerged a second wave of heroin users amongst young men who had recently emigrated 
too the Netherlands from Surinam. They had a strong dislike of injection and preferred to 
smokee the heroin from heated aluminium foil ('chasing the dragon'). A third wave occurred 
inn 1976-1977. These were, for the most part, socially disadvantaged young people from the 
nativee population of Amsterdam. Half of this group used their drugs by injection, the other 
halff  adopted the Surinam practice. An additional problem was the large number of illegally 
residentt foreign drug users (mainly Germans), who took heroin intravenously.12 

Comparedd to other countries, the drug use epidemic in the Netherlands is relatively limited 
inn and stable in size. Estimates of the total number of opiate dependent drug users in the 
countryy range between 25000-28000 (in 1999, total population 15.7 million). The highest 
numberss of drug users are found in the four largest cities: Amsterdam, Rotterdam, Utrecht and 
Thee Hague. About 14% of all drug users are thought to be active injecting drug users (IDU).13 

Mostt opiate dependent drug users also use cocaine, cannabis, alcohol and psycho-
pharmaceuticals.14"155 Crack use has been reported, but a crack epidemic like in the US, has not 
beenn seen in the Netherlands. 

Forr Amsterdam, a capture-recapture estimate based on police, hospital and low-threshold 
methadonee treatment records indicates a population of 4130 problematic opiate-dependent 
drugg users (in 1997, total inhabitants about 725000); 40% of them participated in methadone 
treatment.166 This percentage was based on a three-month period, the percentage of opiate-
dependentt drug users who have ever been in contact with the methadone programs is assumed 
too be higher. Thirty-eight percent of the Amsterdam drug users is Dutch, 36% comes from 
foreignn countries (mainly German and Italy) and 26% are from an ethnic-Dutch minority 
(mainlyy Surinamese and Antillean).1 

Drugg policies 

Politically,, there are various ways to approach problem drug use. Three major orientations 
aree criminalisation, medicalisation and harm reduction. In practice, the first approach means 
prohibitionn of possession and distribution of drugs and needles. Drug use is seen as a crime 
andd the major focus is use reduction, by prevention of first use or cure of illici t drug use. 
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Medicalisationn defines the use of psychoactive drugs as a chronic and relapsing psychiatric or 
metabolicc disease. Treatment includes methadone maintenance, methadone detoxification and 
psychiatricc treatment. 

Inn the harm reduction approach 'one should try to minimise the harm that drug users do to 
themselves,, other persons and society at large'.18"20 This pragmatic, public health oriented 
conceptt is now adopted in a number of countries (including developing countries, though on a 
smalll  scale1) and is seen as an effective approach in controlling HIV infection among 
injectingg drug users.21 The harm reduction approach includes low-threshold methadone 
maintenancee programs, needle exchange facilities and bleach distribution. The focus is on the 
healthh and non-health problems caused by drug use rather than the problem of drug 
dependencee itself. The United Kingdom, The Netherlands and Australia have played a leading 
rolee in developing and implementing harm reduction initiatives. 

Specificc for The Netherlands is the distinction between soft drugs (cannabis) and hard 
drugs.. Production, dealing and possession is illegal for both soft and hard drugs, but 
punishmentt for crimes concerning hard drugs is more severe than for soft drugs. In terms of 
legall  actions, import and export of hard drugs have the highest priority, possession of both 
typess of drugs for personal use the lowest. The idea behind this segregation of drug markets is 
too prevent soft drugs users (who are often young) to buy cannabis at places where also hard 
drugss are sold or where they are more likely to get involved in criminal activities related to 
hardd drugs. 

Morbidityy and mortality related to drug use 

Drugss can be administered in different ways: orally, by injecting, sniffing, inhaling ('free 
basing'' or 'Chinezen' [in Dutch]) or smoking. In general, injecting is the most economical 
wayy to use, and for most types of drugs it gives a more intensive psychoactive effect. 
Injectingg drug use is associated with more severe dependence than non-injecting drug use. 
Fromm a public health perspective it is the most dangerous way of using because of the 
probabilityy of transmission of blood-borne diseases and the increased risk of overdose. 

Evenn before the onset of AIDS, age-specific mortality and morbidity rates among injection 
drugg users were already higher than in the general population. This is because of the use of 
thee drug itself (accidental overdose), violence or accidents related to drug use, the medical 
complicationss of unfavourable living conditions (e.g. pneumonia, tuberculosis) and of 
unhygienicc injecting (e.g. endocarditis, sepsis, abscesses and viral hepatitis). " Ghodse et 
al288 found that the mortality rate for drug users in the years 1967-1976 was 13 times higher 
thann that observed in the general population. The same rate was found in a meta-analysis on 
drugg use related mortality in which studies where AIDS was a major contributor to mortality 
weree excluded.29 

HIVV infection 
Sincee the early eighties, drug users have been at high risk for HIV-infection. The main route 
off  transmission of HIV is by using each other's needles and syringes, generally termed 
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'needlee sharing' or 'borrowing'. In this thesis the term 'borrowing' will be used because 
'sharing'' could also mean lending used needles to someone else. Also indirect borrowing of 
injectionn paraphernalia (e.g. cookers, cotton, water) has been acknowledged as a potential risk 
factorr for HIV infection.30'31 Transmission of HIV via injecting could even go beyond the use 
off  infected injecting equipment: in the Russian Federation and Ukraine there are reports of 
home-madee drug solutions with human blood as a clarifying agent, with the potential danger 
off  contamination of the drug itself.32 Injecting drug use is the most important mode of HIV 
transmissionn in North Africa, Middle East, East and Central Asia, the Pacific and Eastern 
Europee and the second most important in Latin America, Western Europe, North America, 
Australiaa and New Zealand. 

Sexuallyy active drug users are also at risk for sexual transmission of HIV, especially 
femalee drug users since the likelihood of sexual transmission of HIV appears to be higher for 
malee to female transmission than vice versa. " 6 Unsafe sexual behaviour is often related to 
drugg use: unprotected sexual intercourse has been found to be higher among IDU who engage 
inn needle risk practices37 and among (crack) cocaine users, particularly among those who also 
inject.. x IDU who engage in commercial sexual activities may play an important role in 
sexuall  transmission to non-drug using populations. Compared to unsafe injecting, the risk of 
becomingg HIV infected via unsafe sex seems of less importance. The risk may be 
considerablee however, as results from the Amsterdam cohort among drug users indicate. 
Forty-eightt drug users who became HIV positive during follow up were interviewed about 
riskk behaviour during the possible HIV-infection period. Eleven of them (23%) reported 
sexuall  contact as the most likely HIV transmission route and 6 (13%) reported either injecting 
orr sexual risk behaviour.39 Moreover, if the HIV epidemic among IDU matures, most high 
riskk IDU will have become infected through injecting risk behaviour. As a consequence, it is 
likelyy that transmission of HIV among IDU sexual exposure will become more important. 

World-wide,, IDU account for 5-10% of cumulative adult HIV-infections (by 1996),11*40 but 
theree are large regional differences. For example, the estimated proportion of IDU-related 
HIV-infectionss is 16% in the USA,41 53% in Eastern Europe42 and 70-80% in parts of Asia.43 

Inn the Netherlands, the total number of people living with HIV/AID S is estimated at 13000 
(Decemberr 1999).44 The proportion of IDU among AIDS cases is unknown, but the relative 
contributionn of IDU to the newly diagnosed AIDS cases was 11% in December I998.45 HIV 
prevalencee among IDU is stable, but varies across the country: 1% in Groningen and 26% in 
Amsterdam,466 which is the centre of the HIV epidemic in The Netherlands. Data on HIV-
incidencee stem primarily from the Amsterdam cohort among drug users. Analyses show that 
thee annual HIV incidence was 10% in 1986, declined to around 3-4% in 1992 and remained 
fairlyy stable after 1992.47 Unpublished results indicate a further decline to 1-2% in recent 
years. . 

HIVV preventive interventions among drug users 

Strategiess for HIV risk reduction among drug users aim at educating, creating awareness 
andd facilitating safer behaviour. Education and creating awareness are covered by 
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psychosociall  interventions and information campaigns, which attempt to change attitudes and 
beliefss that support high-risk practices. Examples of this type of interventions are individual 
counselling,, HIV testing and counselling, group- and peer interventions and street outreach. 
Gibsonn et al48 studied their effectiveness, by reviewing 15 studies that examined injection-
relatedd and sexual risk behaviours in relation to different types of psychosocial interventions. 
Eightt studies provided evidence of the effectiveness of an experimental intervention, 
comparedd with a control or comparison group, but in 9 studies there was evidence of marked 
behaviourall  changes in both the experimental and comparison group. The authors conclude 
thatt participation in evaluation research may itself be a valuable intervention. Promising 
resultss have now arisen from interventions targeting personal and social networks of IDU as 
wass found that these interventions were related to reduced needle sharing and decreased HIV 
incidence.. "51 

Needlee exchange programs (NEP) are one of the hallmarks of public health innovation for 
AIDSS prevention among IDU.2 In NEP, used needles are exchanged for sterile ones, either in 
personn or via a dispensing machine. Apart from providing clean needles, NEP offer 
counselling,, referrals to medical care and drug treatment. The first NEP was introduced in 
Amsterdamm in 1984 (originally in order to prevent Hepatitis B) and today there are NEP all 
overr Europe, in the Americas, Australia, Asia and Russia. A large body of research indicates 
thatt NEP could contribute to slowing the spread of HIV.2'52 The outbreak of HIV in 
Vancouverr however, which occurred in the presence of high-volume NEP illustrates that an 
HIVV epidemic may be delayed, but not entirely prevented.52 

Inn countries where carrying needles/syringes is prohibited (e.g. many states in the USA), 
distributionn of bleach has been a popular intervention. In order to inactivate HIV, the syringe 
hass to be exposed to undiluted bleach for 30 seconds and rinsed thoroughly with water to 
removee the bleach afterwards. In practice, this procedure appears difficult for many 
IDU.54,555 Although disinfecting syringes with bleach is effective in the laboratory, 
epidemiologicall  studies could not demonstrate that disinfecting syringes with bleach is 
associatedd with a lower risk of HIV.56'57 A weak effect, however, can not be ruled out and 
sincee bleach is widely available and cheap, distribution of bleach seems better than no 
interventionn at all. In a recent study by Clatts et al58 the heating of drug solutions was found to 
inactivatee HIV, which may be an additional prevention message in situations where drugs are 
preparedd by heating (e.g. heroin). 

Drugg treatment, in particular methadone maintenance treatment, can also be seen as an 
HIV-preventivee intervention that facilitates safe behaviour since heroin-dependent drug users 
inn methadone treatment may cease or regulate their (injecting) use and stabilise their lifestyle. 
Becausee this is the topic of this thesis, methadone treatment will be discussed in detail in the 
nextt section. Other substitution programs for opiate-dependent drug users include treatment 
withh buprenorphine (e.g. France and India) and levo-alpha-acetylmethadol (LAAM , USA). 
Thee Netherlands and Switzerland have recently started randomised-controlled trials with 
medicallyy prescribed heroin. Theoretically, detoxification programs could be very effective in 
controllingg HIV, but relapse to (injecting) drug use is high in these programs.59'60 
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Specificc HIV prevention measures aiming at reduction of sexual risk behaviour among 
drugg users include individual counselling, educational programs on safe sex and free 
provisionn of condoms at drug treatment programs and NEP. Since the presence of other 
sexuallyy transmitted diseases (STD) facilitates the sexual transmission of HIV,61'62 STD-
controll  is an important part of AIDS prevention. 

Althoughh a causal relationship can not be proved, it is likely that a combination of (the 
abovee mentioned) prevention strategies can influence risk behaviour and lower the spread of 
HIVV infection among drug users.63'64 

Muchh effort has been put in developing and implementing preventive interventions for 
drugg users. We have to keep in mind however, that improving broad social aspects like 
poverty,, unemployment and housing are also very important in changing risk behaviour and 
maintainingg safe behaviour in this often-stigmatised group. 

Methadonee treatment as an HIV-preventive intervention 

Characteristicss of methadone maintenance treatment 
Methadonee is a synthetic opiate, developed in Germany as a painkiller at the end of World 

Warr II. After World War II, the research was continued in the US. Methadone was found to 
havee effects similar to those of morphine and therefore used in detoxification treatment to 
preventt withdrawal symptoms caused by quitting heroin use. In these so-called reduction 
programs,, the methadone dosage is reduced to zero in a periodd ranging from several weeks to 
severall  months, depending on the program. 

Duee to its unique pharmacological properties methadone was also suitable as maintenance 
medication,, i.e., provision of stable dosages of methadone for longer periods of time. A single 
dosagee of methadone has a half-life of 24 to 36 hours and creates no euphoria, sedation or 
analgesia.. Besides the prevention of withdrawal symptoms, adequate dosages of methadone 
relievee the persistent narcotic craving or hunger that is believed to be the major reason for 
relapsee to drug use. In addition, methadone blocks the effects of short-acting opiates like 
heroinn (narcotic cross-tolerance). Because tolerance to methadone remains steady, clients can 
bee maintained indefinitely.6566 A major drawback of methadone is that it is highly addictive 
andd more difficult to abstain from than heroin. 

Muchh has been said about the importance of adequate dosages of methadone.65' Oral 
dosagess of 20-40 mg/day prevent withdrawal symptoms, but the optimal daily dosage of 
methadonee to relieve craving and to produce cross-tolerance is the quantity that will hold the 
bloodd level in the 150-600 ng/mL range. As a general rule, 60 to 100 mg of oral methadone a 
dayy is adequate.66'67 In the original protocol, developed by Dole and Nyswander, a daily 
dosagee of 80-120 mg/day was recommended.68 Many practitioners however, prescribe lower 
dosagess because they believe lower dosages are less toxic and easier to withdraw from. Also 
manyy clients refuse adequate dosages, because they want to maintain their (moderate) heroin 
usee to feel the 'flash' or because they believe that methadone 'rots the bones' and decreases the 
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Inn addition to the prescription of methadone, most methadone maintenance programs offer 
supportt services such as medical/psychiatric care, counselling and social work services. NEP 
aree often linked to the methadone programs. 

Preventingg HIV-infection with methadone maintenance treatment 
Thee rationale behind methadone maintenance treatment as an HIV-preventive intervention 

iss the provision of a substitute for heroin in a form that does not require injection. Besides 
reducingg (injecting) drug use because of less craving and cross-tolerance to opiates, the once-
dailyy dosing regime of methadone and the ancillary services may be effective by stabilisation 
andd regulation of drug users' lives. Prevention of withdrawal symptoms may lower the 
likelihoodd of borrowing. To be effective as an HIY-preventive intervention, methadone 
maintenancee treatment should result in a reduction of injecting drug use and borrowing and 
thereforee a lower HIV-incidence among opiate-dependent drug users. 

Thee literature on the effectiveness of methadone maintenance treatment is discussed in 
detaill  in Chapter 8, in the context of the studies presented in this thesis. 

Thee Amsterdam harm reduction-based methadone programs 

History y 
Inn 1968, methadone reduction schemes were introduced on a small scale in Amsterdam for 

opiate-dependentt addicts. After a few years, the reduction schemes were gradually replaced 
byy maintenance programs.71 There was no uniformity in the criteria of selection of clients, the 
maintenancee methadone dosage level, mandatory urine monitoring or the provision of 
supportivee therapy. 

Thee harm reduction approach, although not indicated as such, was initiated around 1979, in 
additionn to the existing facilities for methadone treatment, drug-free treatment and re-
socialisationn projects. Despite the range of treatment programs, it soon became clear that 
manyy drug users were not reached by the existing programs. Therefore, much emphasis was 
putt in contacting addicts. A program was started to visit drug users in general hospitals and 
thee 'methadone by bus' project (a mobile methadone clinic initially targeted at drug users of 
Surinamesee origin) was initiated.73 In co-operation with the STD clinic, an evening 
consultationn project for drug-using prostitutes was started at which methadone and medical 
caree was provided. These new projects were defined as iow-threshold' as their first goal was 
too contact as many drug users as possible, in order to collect medical and social information 
andd to give medical care if necessary . In addition to the low-threshold methadone programs 
forr Surinamese and addicted prostitutes, more and more general practitioners started to 
prescribee methadone to drug users. Around 1980, 80% of the methadone in Amsterdam was 
prescribedd by general practitioners, and the number of foreign addicts, especially from 
Germann origin, rose. A lively black market in methadone developed. To stop this undesired 
developmentt and to prevent multiple dispensing, the Central Methadone Register (CMR) was 
startedd in 1981. From that moment on, all physicians in Amsterdam who prescribe methadone 
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ass substitution treatment are obliged to participate in the CMR, in which all methadone 
prescriptionss in Amsterdam are registered. 

Alsoo in 1981, the low threshold methadone program, financed by the municipality, was 
madee accessible to all drug users residing in Amsterdam. Two mobile buses and four 
methadonee outposts became operational. Non-residents were prescribed methadone (at a 
speciall  outpatient clinic for prostitutes and foreigners) only when it enabled the user to return 
too the city or country of origin. The idea was to contact drug users through the buses. For bus 
clients,, illici t use was permitted; the aim was to regulate their addiction and to give them 
medicall  care. Because these drug users were in contact with the care system, it was expected 
thatt those who wanted to quit their habit could relatively easily be directed to medium- or 
high-thresholdd programs. In the medium-threshold program (the methadone outposts), illici t 
usee was not permitted and checked in bi-weekly urine samples. High-threshold programs 
consistedd of drug-free treatment. 'Regulated' drug users who did not want to detoxify were 
referredd to their general practitioner for methadone prescriptions. 

Afterr a few years, it appeared that the 'promotion model' worked only for drug users who 
weree genuinely motivated to quit drug use, and a considerable number of drug users showed 
noo motivation whatsoever.73 Illici t use by drug users attending the methadone outposts was 
oftenn condoned, when these drug users were showing their good intentions or by improving 
theirr social situation. Thus, the division between low- versus medium-threshold gradually 
changed.. Therefore, for the rest of this thesis, when using the term 'low-threshold' methadone 
program,, both the methadone buses and methadone outposts are meant. A methadone 
programm in which methadone is prescribed by a general practitioner is referred to as 'medium-
threshold',, because regulation of drug use is a prerequisite; this implicates that use of illici t 
drugss while taking methadone is tolerated. Methadone prescribed in an addiction clinic is 
calledd a 'high-threshold' program. In these programs illici t drug use is not accepted. 

Thee Amsterdam methadone programs today 
Thee Amsterdam methadone programs consist of low-, medium- and high threshold 

programs.. Participation is free of charge, there are no waiting lists and the system of 
methadonee provision is organised in a way that clients can circulate between the different 
levelss of methadone prescription, according to their regulation status. Outside the methadone 
programss methadone is prescribed to drug users under arrest in police stations, to prevent 
withdrawall  symptoms and during hospitalisation. Each year, about 3,000 heroin-dependent 
drugg users receive methadone in a methadone program: 59% of the clients are in the low-
thresholdd programs, 32% in the medium-threshold programs and 9% in the high-threshold 
programs.177 Additional services offered to the clients are NEP, extensive social-medical and 
psychiatricc care and HIV testing and counselling. 

Becausee of the different types of methadone programs and because illici t drug use during 
treatmentt is tolerated in the maintenance programs, the client population is probably very 
heterogeneouss in terms of motivation to change behaviour and readiness for abstinence 
treatment. . 
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Dosingg policy 
Forr new clients, methadone maintenance treatment is started with a dosage of 30 mg/day in 

directlyy observed therapy (DOT), after a positive diagnosis on opiate addiction and tolerance 
too opiates. Then the dosage is increased every week with 10 mg until the client is comfortable. 
Thee dosage is considered optimal when the client loses interest in heroin and shifts to other 
activitiess than scoring drugs. The average optimum dosage is considered to be around 100 
mg/day,, but although taking adequate dosages of methadone is encouraged, only a minority of 
thee clients accept this, mainly because they do not want to stop their entire heroin use entirely. 
Afterr an interruption of methadone treatment, for example because of imprisonment, the 
startingg dosage is low at re-entering the program and again steadily increased during 
treatment. . 

Att the start of the Amsterdam methadone maintenance programs the mean methadone 
dosagee was low, 30 mg/day. After 1990, dosing policy shifted towards prescription of higher 
dosages,, largely in response to the AIDS epidemic. In 1998, the mean dosage was 50 mg/day. 
Fiftyy percent of the clients received a methadone dosage less than 45 mg/day, 25% more than 
600 mg/day and 12.5% more than 80 mg/day.74 

Thee present study 
Objectives s 

Thee objective of the present study was to evaluate harm reduction-based methadone 
treatmentt as an intervention to prevent HIV infection and mortality. Although many previous 
studiess already addressed these questions, our studies provide important new information. 
First,, harm reduction-based methadone treatment reaches a large group of drug users, in 
contrastt to reduction programs or maintenance programs with strict entry criteria and 
sanctionss on illici t drug use during treatment. The effect on the spread of HIV (and other 
blood-bornee pathogens) and mortality could therefore be high, but harm reduction-based 
methadonee treatment has not been studied in detail. Second, we were able to use a unique data 
set:: the Amsterdam AIDS cohort study among drug users, with follow up since 1985 and 
detailedd information on HIV-status, drug use and sexual behaviour, linked with registered 
methadonee data from the CMR. 

Generall method 
Alll  studies presented in this thesis are observational studies and performed as part of the 

Amsterdamm cohort study among drug users. 

Thee Amsterdam cohort among drug users 
Thee Amsterdam study among drug users is an open cohort study, started in December 

1985.. Recruitment and follow up are ongoing. General aims of this cohort study are (1) to 
studyy the prevalence and incidence of HIV infection and AIDS in relation to drug use and 
sexuall  behaviour, (2) to evaluate the impact of HIV prevention measures and other 
interventions,, (3) to study determinants of HIV risk behaviour, and (4) to study the (natural) 
historyy of HIV infection.75 
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Cohortt participants are recruited via the methadone programs, through a special STD clinic 
forr drug using prostitutes (until 1997) and to a lesser extent by word of mouth. Participants 
aree asked to return every four months; at every follow-up visit 25 guilders are paid (about 
ell  1). At all visits, a blood sample is drawn for HIV serology and determining immunological 
measuress (on a routine base since 1989). A standardised questionnaire on drug use and sexual 
behaviourr is administered by specially trained nurses. For a physical examination and a 
questionnairee on medical history the participants are seen by a physician (from 1999 only 
HIVV positive participants). At intake, all questions refer to the behaviour in 6 months 
precedingg intake and to histories of behaviour (e.g. year starting injecting). At follow-up 
visits,, the questions refer to the period between the present and preceding visit. 

Iff  participants do not appear for a follow-up visit within 5 months after their previous visit, 
theyy are reminded by a letter. In case of no response, a repeat letter will follow. If there is still 
noo response, the register of population in their town of residency (usually Amsterdam) is 
approachedd for information on possible change of address and on vital status. Participants 
whoo refuse to return for follow-up visits or cannot return (e.g., because of leaving the 
Amsterdamm area) are not contacted again; however, if they remain in the country, their vital 
statuss is determined at intervals through inquiry at the register of population in their town of 
residency.. Causes of death are ascertained through locating and examining hospital records or 
onn the basis of information from the coroner's office. Autopsy is infrequently performed. 

Thee time frame for the studies in this thesis was between 1985 and 1996. At the end of 
1996,, 1218 cohort participants had visited the cohort at least once, 193 of them had died and 
4444 were lost to follow up (i.e., no visit in 1996). The total number of available visits was 
11231.. The mean number of years in follow up was 5.1 years (SD 3.2, range 0.2-11.0), the 
mediann interval between visits 4.2 months (inter quartile range 3.8-4.9). 

Thee methadone data 
Too assure valid and detailed assessment of methadone treatment, data of the CMR were 

linkedd to data of the cohort. The linkage procedure is described in detail in Chapter 2. In 
short,, the CMR covers all methadone prescriptions in Amsterdam and registers general 
characteristicss of the client (sex, date of birth) and the dosage, type (liquid, tablet, injectable) 
andd location (e.g. local outpost or GP) of every prescription. The CMR is considered reliable 
sincee 1984, when the local association of GP and pharmacists joined the register.76 For the 
linkagee with the cohort data, additional informed consent of the cohort participants was 
needed,, and from April 1994 we started to ask participants to sign an informed consent. 
Nearlyy all cohort participants (98%) agreed in using their methadone data. Participants who 
weree lost-to-follow-up or who had died before April 1994 were not included in the study 
population.. In April 1997 we asked permission at the Medical Ethical Committee of the 
Municipall  Health Service and Research Committee of the CMR to use the CMR data of the 
missingg participants. Both committees agreed. Only the data of participants who refused 
furtherr participation in the cohort were not linked. Ninety-nine percent of the cohort 
participantss appeared to be registered in the CMR. The few cohort participants who were not 
registeredd in the CMR were not included in the analyses, predominantly because we were not 
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100%% sure whether they had never received methadone in Amsterdam (false names, change of 
namee because of marriage). 

Thee methadone prescriptions were collected starting 6 months preceding intake in the 
cohort.. For the study presented in Chapter 2, methadone data collection ended in December 
1994,, for all other studies in December 1996. Of the total 1218 cohort participants included in 
thee cohort by December 1996, there are CMR-data of 1058. The analyses were started before 
thee methadone data collection was completed, therefore the number of subjects is not the 
samee in all studies. 

Sincee nearly all cohort participants had a history of methadone treatment, generalisation of 
ourr results is limited to drug users in methadone maintenance treatment. For the same reason, 
riskk behaviour and HIV-seroconversion rates could not be compared between those never in 
methadonee treatment and those ever or currently in treatment. Therefore, the following 
researchh question is investigated: Given a history of harm reduction-based methadone 
treatment,treatment, which (combination of) treatment modalities are related to a lower risk of HIV-
infectioninfection and mortality? 

Thee following treatment modalities were analysed: dosage, type of program, frequency of 
programm attendance and individual changes in these variables. Methadone clients can 
influencee their dosage level and the groups that are compared are therefore likely to be self-
selected.. Individual changes in the methadone treatment variables were analysed to reduce 
thiss potential self-selection bias and because we were interested in the effect of a change in 
thee individual treatment scheme. 

Thee specific studies 
Too evaluate the effect of methadone treatment on HTV infection, both HIV risk behaviour 

andd HlV-incidence were used as outcomes. Death was chosen as an outcome because 
mortalityy rates are very high among drug users and often HIV-related. Five research questions 
addressingg evaluation of the methadone programs were formulated; each will be addressed in 
aa separate chapter and shortly described in the next paragraphs. 

Wee started to evaluate the Amsterdam methadone dispensing system by identifying 
determinantss of methadone dosage and participation in the different types of methadone 
programs.. This also results in identification of potential confounders for the following studies. 
Thiss study is presented in Chapter 2. 

Chapterr 3 studies several types of HIV risk behaviour, in particular the reduction in these 
behaviourss in the past decade. The study examined whether this decline was due to the 
increasee in mean methadone dosage after 1991, which was a policy decision in response to the 
AIDSS epidemic. HIV risk behaviour was operationalised as current injecting, borrowing of 
usedd needles/syringes and inconsistent condom use among female drug-using prostitutes. The 
lastt outcome was chosen because the provision of high dosages for prostitutes could improve 
safee sexual behaviour: an urgent need for drugs could result in unsafe sex. 

Injectingg is the key-factor in preventing HIV among drug users; cessation of injecting is 
thereforee a major public health goal. In the study presented in Chapter 4, the effectiveness of 
thee methadone programs in ceasing injecting drug use is evaluated. To assess the impact of 

23 3 



Chapterr 1 

cessationn of injecting on HIV infection, we compared HIV seroconversion rates for those who 

ceasedd injecting and those who continued injecting. 

AA lower HIV-incidence reflects most directly the effect of an intervention that could 

preventt HIV infection. The study presented in Chapter 5 directly evaluates methadone 

treatmentt in relation to HIV-incidence. 

Drugg users are at increased risk of premature mortality77"79 with infections (predominantly 

AIDS)) and overdose as most important causes of death.80 In Chapter 6 methadone treatment 

iss evaluated in relation to both death due to natural causes and overdose mortality. 

Chapterr 7 presents a methodological study: we used the data of the CMR to validate self-

reportss on methadone treatment and studied predictors of incorrect reporting. This provides 

importantt information on the interpretation of our evaluation studies in which self-reported 

behaviourss were considered as outcome variable. 
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