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Methadone treatment and risk of HIV infection 
in drug users without legal access to clean 
injection equipment 

In Europe I as in Switzerland 2, 
intravenous drug users represent 
the population group in which the 
HIV (human immunodeficiency 
virus) spread out the most rapidly 

over these last years. Facilitating 
the access to drug abuse treatment, 
especially to methadone treatment, 
and increasing the availability of 
sterile injection equipment have 

been the most commonly suggest- 
ed means for slowing down this 
epidemic 3. The two methods have 
been associated with lower fre- 
quencies of risk-taking behaviours 
such as needle sharing 4-6 and long- 
term methadone treatment proved 
to lead to reduced HIV seropreva- 
lence rates 7-9. However, as both 
policies are often implemented in 
parallel, it is difficult to disentangle 
their independent effects 5-6,1~ and 
there are still limited relevant data 
to assess whether these two strate- 
gies reinforce each other or detract 
from each other 11 
The particular situation of the 
Swiss canton of Vaud (population 
550 000) provides favourable 
observational conditions to assess 
for itself the efficacy of a metha- 
done treatment scheme in reducing 
the risk of HIV infection. On the 
one hand, no needle distribution 
program has been implemented in 
the region and selling of injection 
equipment over-the-counter was 
illegal up to 1989. On the other 
hand, the canton has a long tradi- 
tion of methadone treatment 
dispensed by medical practitioners 
with 130 physicians and 750 drug 
addicts involved at the end of 1988. 
Furthermore, a large amount of 
information have been gathered 
through two important surveys 
conducted separately on metha- 



done treatment patients and on 
HIV-infected persons. The present 
study was carried out for linking 
together and extending these two 
data sets in order to investigate the 
relationship between treatment 
modalities and the risk of HIV 
infection. 

Material and methods 

Substitution of methadone for 
heroin was introduced in the 1960s 
and is aimed at achieving and 
maintaining abstinence from illicit 
drug use. In the canton of Vaud, 
methadone is administered under 
medical surveillance mostly by pri- 
vate practitioners. Usual admission 
criteria consist of being 20 years 
old, a two-year drug addiction 
history and a failure in another 
detoxication attempt. The opiate 
addicts are free to choose their 
attending physician and to resume 
treatment after dropout. For each 
course of treatment, the doctor in 
charge has to address to the Canto- 
nal Medical Officer an authoriza- 
tion form containing the personal 
characteristics of the patient, a 
summary of his medical and 
drug use history and the proposed 
therapeutic modalities. The dura- 
tion of the treatment has to be 
specified and any prolongation 
needs to be granted. Patient files 
are kept up-to-date and enable 
long-term follow-up of the drug 
addicts even if they change physici- 
ans. 

Study periods 

The study extends from 1984 to 
1988 and is divided into two obser- 
vation periods of equal length, 
each one ending with the realiza- 
tion of either survey. The first 
period up to mid-1986 corresponds 
to the emergence of the HIV epi- 
demic among Swiss drug users, the 
second to the implementation of 
the first preventive measures. The 
STOP-AIDS nationwide informa- 

tion campaign has been launched 
in March 198612. 

Survey on methadone patients 

At mid-1986, an exhaustive survey 
was conducted on the 562 opiate 
addicts who had entered at least 
one course of methadone treat- 
ment 13,14. Data were gathered by 
questionnaire and interview from 
the physicians in charge and by 
consulting the files of the penal and 
medico-social institutions. The stu- 
dy included also an assessment of 
the current clinical and drug 
dependence status of the subjects. 
Among many other variables, gen- 
der, date of birth, year of first drug 
injection, calendar of the metha- 
done episodes and HIV status (if 
known) have been recorded. A 
complementary study consisted in 
collecting and updating this limited 
set of information through the 
review of the patient files at the 
Medical Cantonal officer's service 
for the 461 patients, including 193 
newcomers, who followed treat- 
ment courses between mid-1986 
and the end of 1988. 

Survey on prevalence 
of HIV infection 

By the end of 1988, a retrospective 
survey was carried out in order to 
evaluate the cumulative incidence 
of HIV in the canton 15. Major ho- 
spitals, screening centers, prisons, 
drug abuse treatment centers and a 
sample of medical practitioners 
took part in the study. For each 
reported case of seropositivity, 
date of the information, gender 
and date of birth of the infected 
person, as well as the suspected 
route(s) of infection, were written 
down on an anonymous form. The 
survey resulted in the collection of 
995 such forms corresponding to 
725 seropositive persons after eli- 
mination of multiple counts. Its 
degree of completeness has been 
estimated at about 60 %. 

Assessment of the HIV status 

The 754 methadone patients were 
traced back to possible HIV infec- 
tion in two ways. On the one hand, 
for 223 of them, a positive HIV sta- 
tus has been found through the 
mid-1986 survey or its extension to 
the second study period. On the 
other hand, 213 were identified as 
one of the 725 HIV-infected per- 
sons reported by the 1988 survey 
with gender, date of birth and, if 
necessary, other information as 
matching keys. In total, 223 metha- 
done patients turned out to be 
HIV-infected among whom 149 
both times. As the two methods of 
investigation are independent of 
each other, the overall probability 
of missing a seropositive patient 
may be estimated by multiplying 
their rates of reciprocally unde- 
tected cases, respectively 33% 
(74/223) and 30% (64/213), and 
amounts to about 10%. 

Risk assessment 

Out of the 754 methadone patients, 
31 are excluded from the study 
because they were already seropo- 
sitive at entry into treatment. The 
723 others are considered at risk 
for HIV infection from their first 
course of treatment until they 
become seropositive, die or escape 
otherwise from follow-up. As 
determination of current status was 
part of the mid-1988 survey, nearly 
all patients of the first study period 
stay under observation up to the 
end. To correct for the absence of 
such a survey in the second period, 
all subjects lost for follow-up at 
mid-1986, as no subsequent event 
(treatment episode, death or sero- 
conversion) has been reported for 
them, are considered as if they 
were followed up as alive and unin- 
fected until end 1988. 
Within each study period, the risk 
of HIV infection is supposed to be 
constant. Under this simplifying 
assumption, the best estimator of 
the annual incidence rate in case of 



. . . . .  

censored follow-up is given by the 
function h exp (-h), where h is the 
ratio of HIV seroconversions to 
person-years of exposure in the 
period. Formulas for confidence 
intervals and tests are taken from 
the statistical literature 16. The rela- 
tive risk of HIV infection prevai- 
ling in a particular group will be 
expressed by the ratio of the inci- 
dence rate in that group to the 
overall incidence rate for the study 
period. 

Results 

Table i gives the distribution of the 
723 methadone patients according 
to the year of entry into treatment 

and up to the year of end of follow- 
up. Seroconversions and escapes 
from observation understandably 
concentrate on mid-1986 and end 
1988, when the surveys providing 
most of the information have been 
conducted. 
In the first study period, the 397 
methadone patients under obser- 
vation at the beginning and the 143 
newcomers were at risk of HIV 
infection. These 540 subjects have 
been followed-up for a mean dura- 
tion of 2.2 years and 159 (29%) of 
them became seropositive. In the 
second period, the persons at risk 
amount to 506, 188 already present 
at start and 152 new to treatment. 
To them are added the 166 serone- 
gative subjects lost for follow-up at 

mid-!986 for reasons explained 
previously. In total, these 506 
methadone patients were followed- 
up in the period for 1.6 years on 
average and 96 (19%) contracted 
the HIV infection in the meantime. 
This clear drop in the proportion of 
methadone patients becoming 
HIV-infected, from 29% to 19%, 
is mainly due to a concomitant 
increase in the proportion of recent 
entries into treatment, and to the 
resulting shortening of the durati- 
on of exposure from 2.2 years on 
average to 1.6 years. By contrast, 
according to the calculation pre- 
sented in the method section, the 
annual HIV incidence rate has 
shifted only slightly from 13 % to 
11%. 

Table 1. Description of the study population. Switzerland, Canton of Vaud, 1976- 1988, methadone treatment 
patients with no mention of HIV infection at start of the first course of treatment. 



Table 2, Relative risk of HIV infection in one year of exposure, according to gender, year of birth, age at first drug 
injection and duration of initial drug use. Switzerland, Canton of Vaud, 1984-1988, methadone patients with at 
least one course of treatment before or during the period considered. 
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Table 2 presents the risk of HIV 
infection according to gender of 
the patient, y e a r  of birth, age at 
first drug injection, and duration of 
initial drug use. None  of these 20r. 
variables shows a strong associati- 
on with the risk. Patients born 
before 1975 or with more than ten 
years since drug use initiation, as 
well as those starting rapidly a me- 
thadone treatment,  have a signifi- 10 r., 
cant lower risk. 
Associations between methadone 
treatment modalities and risk of 
HIV infection are examined in 
detail in Table 3. Risk of HIV infec- 
tion is independent from the drug 0r.- 
user's age at entry into methadone 
treatment, but increases with a 
more recent year of entry. The latter 
trend becomes significant in the 
second study period with a dramatic 
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Figure 1. Annual incidence rate of HIV infection and 90 % confidence 
interval according to the number of months on methadone treatment. 
Switzerland, canton of Vaud, 1984-1988. (* no longer having treatment 
during the period.) 
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Table 3. Relative risk of HIV infection in one year of exposure, according to different modafities of the methadone 
treatment. Switzerland, Canton of Vaud, 1984-1988, methadone patients with at least one course of treatment 
before or during the period considered. 

upswing of the risk for drug users 
entering their first course beyond 
mid-1986. In either study period, 
patients no longer having treatment 
are at low risk although their durati- 
on of exposure covers nearly the 
whole time interval. Most of them 
have given up drug use, as it can 
be inferred from the drug depen- 
dence assessment of the mid-1986 
survey. Among 146 patients with no 
new course of methadone in the first 
period, 77 (53%) were considered 
as stable abstainers at its end and 
85 % of them did not resume treat- 
ment in the second period. 
For patients still on treatment, the 
risk of HIV infection is highly cor- 
related with the number of courses 

and with the time spent on treat- 
ment. The risk rises rapidly with 
the frequency of courses, that is 
with the number of instances in 
which the patient interrupts the 
treatment and resumes it later, 
often after an intervening episode 
of drug abuse. Inversely, the dan- 
ger of contamination drops steadily 
with the duration of the treatment 
and this effect is clearly reinforced 
in the second period as shown in 
Figure 1. 

Discussion 

According to recent reviews of lite- 
rature s, 11,17, there are only a limited 

number of published works in- 
vestigating the association between 
modalities of methadone treat- 
ment and the risk of HIV infection. 
Various enrolment techniques 
have been used in these studies 
with different resulting partici- 
pation rates and potential selection 
biases. Most of the studies are 
cross-sectional, subjects being 
screened for HIV antibodies. 
Such design is not relevant for 
causal inference and may distort 
the comparison between treat- 
ment categories, the observed 
HIV seroprevalence rates serving 
as risk indicator and not cor- 
recting for the duration of ex- 
posure 18. 



The present study offers two 
advantages in comparison. It is 
exhaustive, as all drug addicts at 
least once on methadone treatment 
before the end of 1988 are in- 
cluded, and it is incidence-based 
given its longitudinal approach. 
On the other hand, the assessment 
of the HIV status is more debat- 
able since it was obtained in- 
directly by consulting several 
sources of information. Never- 
theless, the proportion of sero- 
positivity cases missed is estimated 
at less than 10%. 
Our study suggests that the adminis- 
tration of methadone reduces the 
risk of HIV infection significantly 
in different ways. On the one hand, 
the low incidence rate observed in 
patients having given up treatment 
for a long time, mostly stable ab- 
stainers, can be attributed to a 
large extent to successful detoxica- 
tion methadone processes. On the 
other hand, the substantial drop in 
the risk of HIV infection with 
longer time spent in treatment sup- 
ports than methadone mainte- 
nance is effective in progressively 
reducing the opiate addict's need 
to inject drug. This protective 
effect of the treatment duration has 
been found in many other investi- 
gations 4, 7, 9. Two extensive reviews 
of existing studies 8,1t conclude that 
this treatment modality is the most 
consistent predictor of a low risk of 
HIV infection. 
Another interesting observation is 
that, between 1984 and 1988, the 
risk gradient of treatment duration 
has widened out in both directions, 
patients longer on treatment be- 
coming less exposed and inversely 
patients with shorter duration of 
treatment (mainly newcomers 
beyond mid-1986) becoming more 
at risk. Therefore, it is likely, as 
suggested for other regions 19,2~ 
that the epidemic spread rapidly 
through clusters of promiscuous 
needle sharers to whom patients 
new to treatment or with poorer 
attendance are more susceptible to 
belong. 

Rates of new HIV infections 
among attenders to drug depen- 
dence treatment centers have been 
reported for New York 21, Amster- 
dam 22, Northern Italy 23 and 
Rome 24. In all these places, the 
annual incidence rate came down 
or stabilized at levels between 5 % 
and 7% in the years 1984-1988. In 
comparison, the seroconversion 
rate observed in our study remains 
high despite a modest decrease 
from 13 % to 11% per year. The 
concurrent drop from 29% to 
19% in the overall proportion of 
methadone patients becoming 
infected provides a second clue 
for a rapid spread of the epidemic 

in particular subgroups of drug 
users. 
The results of this study show that 
methadone treatment under medi- 
cal surveillance is associated with a 
significant reduction in the risk of 
HIV infection even when no legal 
access to injection equipment is pro- 
vided. However, in patients with 
poor attendance or recently admit- 
ted on treatment, an increase in the 
seroconversion rate has been ob- 
served. A greater availability of 
clean needles and syringes emerges 
from this background as a necessary 
and complementary policy to better 
protect from infection the drug 
addicts who start or continue to 
inject. 
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