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The impact of methadone or buprenorphine

treatment and ongoing injection on highly active

antiretroviral therapy (HAART) adherence: evidence

from the MANIF2000 cohort study
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ABSTRACT

Aims To date, no data exist assessing the impact of eithermethadone or buprenorphine on adherence to highly active

antiretroviral therapy (HAART) in the long term. This study was conducted in order to evaluate whether receiving

take-homemethadone and buprenorphinemay ensure better adherence to HAART in individuals infectedwith human

immunodeficiency virus (HIV) through injection drug use (IDU). Design Longitudinal data on adherence, opioid

substitution treatment (OST) and patient behaviours starting from their first HAART prescription were collected for

276 individuals HIV-infected through drug use (n = 1558 visits). Setting Out-patient hospital services delivering HIV

care in Marseilles, Avignon, Nice and Ile de France. Measurements At any given visit, patients were classified both

according to the type of OST received and ongoing injection. Patients who reported no injection and no OST over the

whole study period were considered as ‘abstinent’ and used as a reference category. A logit model based on generalized

estimation equations (GEE) was used to identify predictors of non-adherence. Findings After adjustment for alcohol

consumption, depression and self-reported side effects, patients ceasing injection during OST and abstinent patients

exhibited comparable adherence. Patients reporting injection, on OST or not, had a twofold and threefold risk, respec-

tively, of non-adherence compared with abstinent patients (P < 0.01 linear trend). Duration on OST without injecting

was associated significantly with virological success. Conclusions Both access to and effectiveness of OST contribute

to sustaining adherence to HAART in HIV-infected IDUs. These results advocate strongly the need of wider use of OST

in countries scaling-up HAART where HIV is driven by IDUs.

Keywords Adherence, antiretroviral therapy, buprenorphine, drug users, injection, methadone, opioid substitu-

tion treatment.
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INTRODUCTION

In France in 2005, at least 13% of the human immu-

nodeficiency virus (HIV)-positive population who had

access to HIV care were HIV-infected through injection

drug use (IDU) [1]. Although the introduction of highly

active antiretroviral treatment (HAART) is known to

have revolutionized the course of HIV disease, even in

late-stage HIV-infected injection drug users (IDUs) [2],

this population still has higher mortality rates due to

other competing causes of death, such as hepatitis,

suicide or overdose [3,4]. Since the scaling-up of opioid

substitution treatments (OST) such as methadone

and buprenorphine, and the introduction of needle

exchange programmes, HIV prevalence among IDUs in

France has decreased dramatically from 40% to 11%

[5,6]. One of the possible reasons for this is that wider

use of OST may play a role in reducing injecting behav-

iours and HIV transmission [7–9]. Although OST can

foster access to HIV care [10], delays in access to

HAART have already been observed [11]. This observa-

tion underlines the need for the prescribing physician to

RESEARCH REPORT doi:10.1111/j.1360-0443.2008.02323.x
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identify appropriate strategies to deliver care and ensure

sustained adherence to HAART, especially in IDUs [12].

HAART efficacy requires a high level of adherence to

achieve viral suppression [13], prevent possible clinical

progression [14] and the risk of resistance [15]. Follow-

ing the prescribed HAART schedule is a challenge for

HIV-infected IDUs, considering that HAART-related side

effects are reported more frequently in IDUs [16] and are

a determinant of poor adherence [17]. Ongoing drug

injection has been found consistently to be associated

with non-adherence to HAART [18], and has been

shown to be predictive of adherence failure [19]. More-

over, Lucas et al. have suggested that effectively targeting

and treating active drug use may lead to improved HIV

clinical outcomes [20], as demonstrated already in

methadone-substituted patients receiving directly admin-

istered antiretroviral therapy [21,22].

To date, no studies have assessed the impact that take-

home buprenorphine or methadone can have on adher-

ence to HAART in HIV-infected individuals in the long

term and to what extent receiving OST can modify the

known correlates of non-adherence and influence

HAART efficacy [18]. In France, while methadone was

the first drug to be introduced in 1995, and initialized

only in specialized centres for drug dependence, high-

dose buprenorphine was introduced in 1996 as a harm

reduction tool, available in primary care. In France, both

treatments are delivered as take-home medications, the

only exceptions to this being some scattered low-

threshold structures where they are administered

directly. Buprenorphine take-home dispensing by com-

munity pharmacists is possible for 28 days with the

written agreement of a physician. In terms of methadone

dispensing, take-home is authorized for 14 days, but its

availability is very limited within community pharmacies

because of the administrative burden, as methadone is

classified as a narcotic. Easy access to buprenorphine

through primary care has resulted in a rapid scale-up of

buprenorphine treatment in IDUs (80 000 patients on

buprenorphine at the end of 2000 [23]).

Longitudinal data from theMANIF2000 study gave us

the opportunity to assess the impact of take-home

methadone or buprenorphine treatment and ongoing

drug injection on both adherence to HAART and virologi-

cal response, while taking into account known determi-

nants of adherence.

METHODS

In 1995/96, the French MANIF2000 cohort enrolled

467 patients who were HIV-infected through injection

drug use. Inclusion criteria for enrolment in the cohort

included only patients with a CD4+ cell count >300/ul in

the last visit prior to enrolment and in clinical stages A or

B. This cohort was designed to focus upon social and

behavioural aspects of HIV-positive IDUs and particularly

on their access [11] and adherence to antiretroviral

treatment [19], as well as the OST outcomes [24]. Data

collection (every 6 months) was based on medical

records, a face-to-face interview and a self-administered

questionnaire.

Study group

In this specific study, we focused primarily upon patients

who started HAART while in the cohort. For each

selected patient in the cohort, we considered his/her first

visit following initial HAART prescription as the first visit

on HAART.

Among the 467 patients included in MANIF2000

study, 317 patients received HAART at least once. Forty-

one patients had no data on adherence to HAART. There-

fore, the present analysis was conducted on 276 patients

receiving HAART and with at least one assessment of

adherence data during follow-up after HAART initiation.

Only visits with complete adherence data were consid-

ered (1558 visits).

As the cohort was based on 6-month interval assess-

ment, the first HAART prescription could occur between

two scheduled visits. For this reason, in the majority of

cases the first visit on HAART corresponded to the

MANIF2000 visit after starting HAART (at most 6

months after starting HAART), but it may have occurred

soon after HAART initiation. This explains why there are

patients with high viral load at the first visit on HAART,

as the time since HAART initiation is perhaps not long

enough to observe an effect on viral replication.

Data collection

The face-to-face interview was based on a standardized

questionnaire, administered by trained nurses, which

gathered psychosocial information as well as patients’

personal experience with HIV infection and care. The

questionnaire included socio-demographic data, incar-

ceration, several items about substance use and related

behaviour, exposure to OST, consumption of psychotro-

pic drugs (sedatives, benzodiazepines, other anxiolytics,

antidepressants and hypnotics) and alcohol. Alcohol was

measured in alcohol units (AU), where one unit corre-

sponds to a glass of wine, a can of beer or a measure of

spirits and is equivalent to 10/12 g of alcohol [25]. All

the data collected referred to the 6 months prior to the

given visit. To improve the sensitivity of the definition and

compensate for possible under-reporting by patients, the

definition of a specific behaviour (e.g. cocaine use) at

each visit was based on a combination of several ques-

tions about the specific substance. Self-reports about

2 Perrine Roux et al.
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heroin and morphine use were validated at enrolment by

morphine detection in urine samples [26].

Injection drug use at any given visit thereafter was

defined as the injection of heroin or morphine, psycho-

tropic drugs, cocaine, buprenorphine or any other drugs

in the 6 months before that visit. This variable defining

drug injection status (with three categories: injection,

no injection and always abstinent over the whole

MANIF2000 follow-up) was then combined with the

information about exposure to OST so that at any given

visit, patients could be classified according to the six

following categories: ‘methadone and no injection’,

‘buprenorphine and no injection’, ‘no OST and no injec-

tion’, ‘methadone and injection’, ‘buprenorphine and

injection’ and ‘no OST and injection’ (Table 1). Those

who reported being abstinent from injection and not

receiving OST over the whole MANIF2000 follow-up

period constituted an additional category, which was

used as the reference group in the analysis. It is important

to underline that those classified as ‘no OST and no injec-

tion’ constituted individuals cycling in and out of treat-

ment or characterized by cessation or relapse into drug

injection during follow-up.

Information about adherence to HAARTwas collected

in the self-administered questionnaire and the structured

face-to-face interview. The questionnaire included five

questions about patient’s adherence to HAART in the 4

days and in the 4 weeks prior to the interview. Those

questions were included in all self-administered question-

naires according to the methodology established by the

AIDS Clinical Trial Group [15]. We assessed adherence to

HAART using a dichotomous score already validated in

previous studies [27,28]. Patients were first asked to list,

for each drug included in their HAART regimen, the

number of pills they had actually taken on each of the 4

days before the visit. Those who reported having taken all

their prescribed doses in the 4 days before the visit were

classified as adherent, unless they also reported in subse-

quent answers that they had skipped a dose during the

previous weekend or had ‘almost totally’ followed their

HAART regimen, or had modified the prescribed schedul-

ing several times or had taken all their medication at one

time each day, in which case they were classified as non-

adherent. In addition, the visual analogue scale was used

to reclassify as non-adherent those whose score was

<100%. At any given visit, patients were considered ‘non-

adherent’ if they reported in the interview that they had

taken less than 100%of the total dose of prescribed drugs

during the week prior to the visit and/or during the pre-

vious month. This approach has been validated previ-

ously using serum protease inhibitor concentrations

[29]. When a patient reported HAART interruptionmore

than once during the previous month, he/she was classi-

fied as non-adherent. However, if the patient discontin-

ued HAART totally during the follow-up, all visits

subsequent to this interruption were excluded from the

analysis.

Depression was measured using the French version of

the Center for Epidemiological Studies Depression Scale

(CES-D) [30]. Although CES-D cannot be considered as a

clinical tool for diagnosing depression, patients were con-

sidered to be presenting depressive symptoms if their

CESD score was greater than 17 (for men) or greater than

23 (for women) [31].

The self-administered questionnaire included a

13-item scale asking whether patients had experienced

any of the following HAART-related side effects at least

once during the previous 4 weeks [32]: diarrhoea,

nausea, stomach pain, headache, change in taste, skin

itching, muscle pain, heartburn, sore mouth, vomiting,

fever, kidney stones or fatigue. A summary score based on

the sum of all self-reported side effects was computed to

obtain a quantitative assessment of the burden of per-

ceived HAART-related toxicity.

The variable ‘psychotropic drugs consumption’ con-

sisted in collecting information about all prescribed or

non-prescribed psychotropic drugs consumed by the

patient during the previous 6 months. We built an algo-

rithm using a combination of several questions about the

consumption of different classes of psychotropics (antide-

pressants, anxiolytics, hypnotics, . . . ). If the patient

reported using at least one of these drugs, he/she was

classified by this variable as a user of psychotropic drugs.

Other clinical and laboratory data as well as further

information about OST came from the physician or from

medical records which were collected every 6 months. In

order to obtain a cumulative indicator of exposure to

‘effective’ OST to be correlated with virological success at

any visit, time on OST without injection was computed

for all individuals at any follow-up visit.

Statistical methods

The relationship between possible predictors of adher-

ence to HAART, including substitution treatment and

drug injection, was assessed using a logit model based on

Table 1 Distribution of visits according to exposure to opioid

substitution treatment (OST) and injection status (n = 1558

visits) from the MANIF2000 cohort.

No OST

On

methadone

On

buprenorphine

Injection 43 53 81

No injection 319 106 294

Always abstinent from

injection

662 – –

Methadone, buprenorphine and adherence to HAART 3
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generalized estimating equations (GEE) [33]. Variables

with P-values <0.25 in the univariate analysis were con-

sidered eligible for the final model, which was built using

a forward procedure based on the log-likelihood ratio test

and a P-value <0.05 to enter the variables in the model.

All the analyses were performed using Stata version 9.0.

RESULTS

First visit after HAART initiation

Of the 467 patients enrolled in the MANIF2000 cohort,

276 (59.1%) received HAART during follow-up. They

accounted for 1558 visits (799 person-years).

Median [interquartile range (IQR)] patients’ age was

35 years [32–38]; 200 (72.5%) were men. At their first

visit on HAART, 140 (50.7%) were living in a stable

relationship, 186 (67.4%) were unemployed and 145

(52.5%) had a history of incarceration. Only 66 patients

(24%) had a high school certificate and 108 (39.1%)

reported being the owner or tenant of their house. Only

nine (3.3%) patients could be classified as acquired

immune deficiency syndrome (AIDS) cases (stage C),

while 148 (53.6%)were in stage B.Median (IQR) CD4 cell

count (cells per ml) and HIV viral load (log10 copies perml)

in the visit before HAART initiation were, respectively,

386 (290–508) and 4.1 (3.2–4.7). Ninety-one patients

(33%) had an undetectable viral load.

The median (IQR) calendar year of HAART initiation

was 1998 (1997–98). When comparing immunoviro-

logical characteristics of patients before HAART initia-

tion between those receiving and those not receiving

HAART (this latter group including untreated patients or

those receiving a double combination therapy), those

receiving HAART had a significantly lower CD4 count

and higher values of plasma HIV RNA viral load.

Fifty-nine patients (21.4%) were receiving buprenor-

phine while 32 (11.6%) were being treated with metha-

done. Median (IQR) time since first injectionwas 16 years

[13–18] and 114 (46.9%) patients presented depressive

symptoms. Approximately 16% reported no alcohol con-

sumption in the 6 months prior to the visit. The median

(IQR) number of AU/month was 3.8 (1.5–45.0), but in

those reporting alcohol consumption this rose to 14

(4–56) while the median (IQR) number of self-reported

side effects was 2 (0–4).

Longitudinal data

During the whole follow-up among the 276 patients

receiving HAART, the number of patients who were

being treatedwith either buprenorphine ormethadone at

least at one follow-up visit was 117 (during 375 visits)

and 51 (during 159 visits), respectively.

Individuals on HAART but ‘abstinent’ from injection

and not receiving OST during the whole study period

(n = 106, 38% accounting for 662 visits) were used as a

reference group.

Among all the visits of patients receiving HAART

(1558 visits), 42.5% (106 patients) represented those

who had always been abstinent during follow-up while

46.1% of visits (226 patients) represented those who

reported no injection practices in the previous 6 months

at any given visit (but who reported either OST or

injection at a different visit). In addition, 5.2% of visits

(81 visits, 42 patients) concerned patients receiving

buprenorphine and reporting injection, while 18.9% of

visits (294 visits, 104 patients) concerned those receiving

buprenorphine but not reporting injection. For those

patients reporting access to methadone, injection during

the previous 6 months was reported in 53 of the 159

visits. Patients reporting no use of OST and drug injection

in the previous 6 months accounted for 2.8% of all visits

(43 visits, 26 patients) (Table 1).

Figure 1 reports the distribution of patients according

to the number of visits on HAART in the MANIF2000

follow-up. The average number of visits per patient was

5.6. Only 28 patients had only one visit. Among them,

eight patients were classified as abstinent over the whole

MANIF2000 study period and five patients were classified

as ‘no OST and no injection’, as they had already reported

injecting drugs before initiating HAART.

In order to evaluate whether individuals without data

about adherence to HAART differed from those included

in the analyses, we compared socio-demographic and

clinical characteristics. Clinical stage C was the only

factor discriminating patients with adherence data

(n = 276) from those without (n = 41).

Univariate analyses

Table 2 shows the crude and adjusted odds ratios (ORs) of

possible determinants of non-adherence.

The variable combining exposure to OST and injection

was associated significantly with the outcome as well as
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Figure 1 Distribution of visits in patients receiving highly active

antiretroviral therapy from the MANIF2000 cohort
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Table 2 Predictors of non-adherence to highly active antiretroviral therapy (HAART) in human immunodeficiency virus (HIV)-

infected injecting drug users: crude and adjusted odds ratios (ORs) based on generalized estimation equation (GEE) logit models

(MANIF2000 cohort, n = 276 individuals, 1558 visits)c.

No. of visits (%)

or median

(IQR)

No. of

patients

OR

(95% CI) P-value

Adjusted OR

(95% CI)

Exposure to OST and drug injectionc,d,i

Always abstinent during the whole

study period

662 (42.5) 106 1 1

Buprenorphine and no injection 294 (18.9) 104 1.2 (0.8–1.8) 0.3 1.0 (0.6–1.6)

Methadone and no injection 106 (6.8) 37 1.1 (0.7–1.9) 0.7 1.0 (0.5–1.8)

No OST and no injection 319 (20.5) 85 1.7 (1.1–2.4) 0.008 1.4 (0.9–2.2)

Buprenorphine and injection 81 (5.2) 42 2.5 (1.5–4.2) 0.001 2.3 (1.2–4.4)

Methadone and injection 53 (3.4) 29 2.3 (1.2–4.3) 0.01 2.2 (1.1–4.5)

No OST and injection 43 (2.8) 26 2.9 (1.5–5.7) 0.002 3.3 (1.4–8.1)

Genderg

Men 1101 (70.7) 200 1

Women 457 (29.3) 76 1.1 (0.8–1.6) 0.55

Age 36 (33–39) 0.99 (0.96–1.02)f 0.53

Child(ren)

Yes 325 (209) 117 1

No 1233 (79.1) 266 1.0 (0.8–1.2) 0.78

High school certificateg

Yes 374 (24.0) 66 1

No 1184 (76.0) 210 1.1 (0.7–1.5) 0.71

Employmente

Yes 561 (36.0) 123 1

No 997 (64.0) 219 1.2 (0.9–1.5) 0.25

Depressive symptomsd,e

Yes 659 (44.8) 190 1.5 (1.2–1.9) 0.001 1.4 (1.1–1.9)

No 813 (55.2) 209 1 1

Number of weekly prescribed pillsd,e

<80 414 (28.0) 164 1

$80 1065 (72.0) 229 1.2 (0.9–1.5) 0.13

Monthly alcohol consumptiond,e 3.8 (1.5–45.0) 1.15 (1.08–1.23)h <10-3 1.19 (1.10–1.28)

Cocaine used,e

Yes 174 (13.8) 74 1.6 (1.1–2.2) 0.01

No 1091 (86.3) 252 1

Heroine used

Yes 126 (10.0) 61 1.2 (0.8–1.8) 0.37

No 1140 (90.0) 252 1

Cannabis used,e

Yes 776 (61.3) 192 1.6 (1.2–2.0) 0.001

No 491 (38.8) 171 1

Psychotropic drugs consumptiond,e

Yes 472 (31.8) 159 1.3 (1.0–1.7) 0.002

No 1013 (68.2) 237 1

Incarcerationd,e

Yes 36 (3.4) 25 2.1 (1.1–4.1) 0.03

No 1019 (96.6) 268 1

Time since HAART initiation 14.7 (5.5–26.5) 1.01 (1.00–1.01)a 0.07

Number of self-reported side effectsd,e 3 (1–6) 1.08 (1.04–1.13)b <10-3 1.07 (1.02–1.12)

aPer 1-month increase. bPer one-event increase. cNon-adherence was reported in 650 visits (41.7% visits). dIn the 6months prior to the visit. eEligible for

the multivariate model (P < 0.25). fPer 1-year increase. gAt baseline. hPer 30 alcohol units (AU) increase per month [as approximately 20% of indi-

viduals reported no alcohol use, the median [interquartile range (IQR)] monthly AU units in those reporting alcohol use was 14 (4–56)]. iLinear trend

P < 0.01 across abstinent, not injecting during opioid substitution treatment (OST), injecting during OST and active injection.
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variables concerning other addictive behaviours (alcohol

consumption, use of cocaine, cannabis or psychotropic

drugs). Problems with the police and incarceration were

also associated with non-adherence behaviours. There

was a significant relationship between depressive symp-

toms, the number of self-reported side effects, the number

of negative life events and the outcome.

Multivariate analysis

First of all, as shown in Table 2, the number of weekly

prescribed pills was not associated with adherence in the

patients included in our analysis. The results show that

after adjustment for the number of self-reported side

effects [OR = 1.07, 95% confidence interval (CI) (1.02–

1.12)], depressive symptoms [OR = 1.4, 95% CI (1.1–

1.9)] and monthly alcohol consumption [OR = 1.19 per

30 AU increase per month, 95% CI (1.10–1.28)], those

individuals reporting no injection and exposure to OST

(buprenorphine or methadone) did not differ significantly

from abstinent individuals in terms of non-adherence

[OR = 1.0, 95% CI (0.6–1.6)] for those on buprenorphine

and for those receiving methadone [OR = 1.0, 95%CI

(0.5–1.8)].

Interestingly, individuals neither injecting nor receiv-

ing OST at any given visit had an increased risk of non-

adherence of 1.4 (0.9–2.2) with respect to abstinent

patients, although this difference did not reach statistical

significance in the multivariate analysis.

By contrast, individuals reporting injection, whether

or not on OST, exhibited a significantly higher risk of

non-adherence than abstinent ones with a twofold

increased risk for both individuals injecting while on

buprenorphine [OR = 2.3, 95% CI (1.2–4.4)] and for

those injecting while receiving methadone [OR = 2.2,

95% CI (1.1–4.5)]. This rose to a threefold increased risk

for those injecting but not receiving OST [OR = 3.3, 95%

CI (1.4–8.1)]. It is interesting to note a significant linear

trend (P < 0.01, Table 2) in the adjusted ORs across the

different categories: abstinent, not injecting during OST,

injecting during OST and injection without OST.

Furthermore, it is important to underline that, at

any follow-up visit, exposure to OST without injection

(expressed as a duration in months) was associated sig-

nificantly with virological success, as expressed by an

undetectable HIV viral load [OR = 1.02 per one more

month of OST, 95% CI (1.01–1.04)].

DISCUSSION

This is the first study to demonstrate the long-term

positive impact of both take-home buprenorphine and

methadone on adherence to HAART and HAART efficacy

in HIV-infected individuals. The major conclusion of the

present study is that when drug users have easy access to

methadone or buprenorphine, and do not inject during

substitution treatment, their adherence is comparable to

that reported by abstinent HIV-infected patients. It is

important to note that the majority of patients on OST do

not practice injection (three of four patients on buprenor-

phine and two of three on methadone). These results

remain valid even when taking into account major deter-

minants of non-adherence such as self-reported side

effects, depressive symptoms or alcohol consumption.

Conversely, patients on buprenorphine or methadone

reporting injecting behaviours have at least a twofold

higher risk of being non-adherent. These results suggest

that when OST cannot suppress injection practices in

opioid-dependent patients, these patients have difficulty

adhering to their HIV treatment. Moreover, patients

reporting injection while not on OST have a threefold

higher risk of being non-adherent than abstinent

patients. Interestingly, the significant linear trend found

across the different ‘OST/injection’ categories confirms

that OST can contribute to sustain adherence to HAART

in active IDUs. As the evaluation of OST receipt and injec-

tion is retrospective over the previous 6 months, it is pos-

sible that injection may have occurred before receiving

OST, after OST discontinuation or during treatment in the

6 months prior to the visit. In these two last cases, injec-

tion in those receiving substitution may be interpreted,

respectively, as a proxy of non-retention in OST or non-

adherence to OST recommendations, due probably to

inadequate dosage prescription [34]. It is known that, in

populations still dependent upon opioids, the risk of

cycling in and out of treatment may be high, and that

relapse into injection practices in patients whose depen-

dence and/or social conditions are not stabilized are rela-

tively frequent [35]. The present study confirms previous

results and evaluates the role that OST stabilization may

play in sustaining adherence even in the maintenance

phase of HAART.

Despite the fact that most cohort studies have found

HAART to be associated with substantial declines in mor-

bidity and mortality for all transmission categories, there

is growing evidence that IDUs have not benefited to the

same degree as other risk groups [18]. This could be

related to a constellation of factors, including the fact

that physicians often perceive IDUs as being at high risk of

non-adherence [36,37]. Some previous studies have

already shown higher rates of HAART failure among

IDUs [38] because of higher viraemia at HAART initia-

tion and poor immunological response to HAART [39].

The results from the present study confirm these findings

and highlight the positive impact of take-home OST on

adherence even in the long term, provided that it is also

effective in stabilizing patients by suppressing injection.

Notably, the relationship between such a positive effect of
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methadone or buprenorphine on adherence is confirmed

by the significant positive association between the dura-

tion of OST without injection and virological success.

Adherence to HAART among IDUs has already been

investigated in some studies focusing upon specific popu-

lations receiving either buprenorphine [40] or metha-

done [41], showing that active drug users had lower self-

reported adherence to HAART compared with former or

non-drug users. The role that specific models of OST

delivery can play in sustaining adherence has already

been investigated [18,42]. A prospective study, integrat-

ing directly administered ART (DAART) into a metha-

done clinic setting, showed that this delivery model was

associated with improved virological and immunological

outcomes, compared with findings from a cohort of IDUs

whose HAART intake was self-administered [21]. While

there is increasing evidence about the negative impact of

drug injection on adherence to HAART, data comparing

the role played by stabilization of opioid dependence

through buprenorphine or methadone in sustaining

adherence to HAART have never been investigated. This

is especially true for take-home OST prescribed mainly in

primary care.

One of the principal outcomes in evaluating OST effi-

cacy and its ability to induce patients into stabilization of

their opioid dependence is the reduction in injecting

behaviours. However, in our study some patients injected

during OST, and this seems to be particularly present

among patients on methadone. Historically, in France,

initialization of methadone is possible only in specialized

centres for drug dependence, while access to buprenor-

phine is available in primary care [5]. This differential

access could explain why methadone in France is initial-

ized more frequently in patients presenting a severe

addictive profile, and therefore the significantly higher

proportion of injection practices in patients receiving

methadone.

Alcohol consumption appears to be associated with

non-adherence, as reported already in previous research

[43]. Alcohol use may reduce the efficacy of OST in sus-

taining adherence, as reported by Palepu et al., who dem-

onstrate that among HIV-infected people with alcohol

problems substance abuse treatment does not have a sig-

nificantly positive effect on adherence to HAART [44].

Moreover, depression, which is frequent among IDUs, has

also been reported in long-standing cohort studies as

being a major risk factor of non-adherence [19,45]. Con-

sequently, besides an appropriate OST for each patient,

comprehensive management of health problems such as

perceived toxicity, depression or alcohol dependence

should be implemented to optimize adherence to HAART

[46].

Some limitations of this study should be acknowl-

edged. First, the small number of patients in the three

injectors’ categories could be explained by the impact of

access to HAART on injection among IDUs. Bouhnik et al.

have already shown in the MANIF2000 cohort the asso-

ciation between drug injection cessation and HAART ini-

tiation [47]. In the present study, missing adherence data

existed for those individuals who failed to attend one or

more scheduled visits, for those who did not answer the

self-administered questionnaire and for those who were

lost to follow-up. It is possible that non-adherent patients

may have been slightly under-represented in this study, as

individuals excluded from the analyses due to missing

data were more likely to be at HIV clinical stage C.

In France, the health insurance system allows even

marginalized populations to have free access to care [48],

not only for HIV but also for drug dependence. More spe-

cifically, HIV-infected individuals are classified by the

French health insurance system as patients affected by a

chronic disease, which allows them to benefit from addi-

tional rights (e.g. reimbursing the cost of transportation

to the care centre). This is a key point in understanding to

what extent the population of the studymay be represen-

tative of the general HIV-infected population in France.

Because of this free access to care, itmay be supposed that

drug users are represented adequately.

As in most studies in this field, our assessment of

drug use and injection behaviour was based upon self-

reports. The validity and reliability of self-reports about

active drug use have been established in many studies

which used similar methods for collecting information

about addictive behaviours [49], as well as in a previous

study in which we documented substantial agreement

between self-reported heroin use and morphine detec-

tion in urine [26]. A meta-analysis by Nieuwkerk & Oort

[50] has already shown the validity of self-reported mea-

sures of adherence. As social desirability is still possible,

the use of a high cut-off score and an algorithm reclas-

sifying patients reporting non-adherence at least once in

the adherence questionnaire allowed us to minimize

such bias and improve the validity of the instrument

used.

The results presented in this study represent a step

forward in the understanding of the complex relationship

between exposure to OST, OST outcomes and HAART

success. When methadone and buprenorphine are suc-

cessful in stabilizing opioid dependence, they can ensure

sustained adherence to HAART. Other research questions

remain—first, whether or not these results would hold in

a randomized controlled trial; and secondly, to what

extent methadone and buprenorphine can mediate the

relationship between depression or self-reported side

effects and adherence.

These data also suggest that adequate models of care

need to be evaluated and implemented to provide more

patient-adapted services, able to fulfill the specific needs of
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IDUs in care for other comorbidities and psychosocial

support.

In conclusion, both access to and effectiveness of OST

contribute to sustaining adherence to HAART in HIV-

infected IDUs. These results clearly support the need for

wider access to OST in countries which are scaling-up

HAART in IDUs and those which face alarming epidemics

in IDUs. The wider the spectrum of OST options, the

higher the coverage will be and the stronger the public

health benefits will become.
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H I V / A I D SM A J O R A R T I C L E

Retention in Opioid Substitution Treatment:
A Major Predictor of Long-Term Virological
Success for HIV-Infected Injection Drug Users
Receiving Antiretroviral Treatment

Perrine Roux,1,2,3 M. Patrizia Carrieri,1,2,3 Julien Cohen,1,2,3 Isabelle Ravaux,4 Isabelle Poizot-Martin,5

Pierre Dellamonica,6 and Bruno Spire1,2,3

1Institut National de la Santé et de la Recherche Médicale, U912 (SE4S), 2Université Aix Marseille, IRD, UMR-S912, 3Observatoire Régional

de la Santé Provence Alpes Côte d’Azur, 4 Hôpital La Conception, Service des Maladies Infectieuses, and 5Hôpital Sainte-Marguerite,

Unité CISIH Sud Hématologie VIH, Marseille, and 6Hôpital de l’Archet, Service des Maladies Infectieuses, Nice, France

Background. The positive impact of opioid substitution treatment (OST) on opioid-dependent individuals
with human immunodeficiency virus (HIV) infection is well documented, especially with regard to adherence to
highly active antiretroviral therapy (HAART). We used the data from a 5-year longitudinal study of the MANIF
2000 cohort of individuals infected with HIV (as a result of injection drug use) and receiving HAART to investigate
the predictors of long-term virological success.

Design. Data were collected every 6 months from outpatient hospital services delivering HIV care in France.
We selected all patients who were receiving HAART for at least 6 months (baseline visit) and who had indications
for OST (ie, still dependent on opioids). We selected a total of 113 patients, accounting for a total of 562 visits
for all the analyses.

Methods. Long-term virological success was defined as an undetectable viral load after at least 6 months on
HAART. Retention in OST was defined as the time interval between the last initiation or reinitiation of OST
during HAART follow-up and any given visit on OST. A mixed logistic model was used to identify predictors of
long-term virological success.

Results. At baseline, 53 patients were receiving buprenorphine, 28 patients were receiving methadone, and 32
patients were not on OST. The median duration of OST was 25 months (range, 3–42 months). In the multivariate
analysis, after adjustment for significant predictors of long-term virological success such as adherence to HAART
and early virological response, retention in OST was associated with long-term virological success (odds ratio, 1.20
per 6-month increase; 95% confidence interval, 1.09–1.32).

Conclusions. Our study presents important evidence of the positive impact of retention in OST on HIV
outcomes. Increasing access to OST based on a comprehensive model of care for HIV-infected patients who have
indications for OST may foster adherence and ensure long-term response to HAART.

Since the emergence and spread of human immuno-

deficiency virus (HIV) infection, injection drug users

(IDUs) have been considered a difficult-to-treat pop-

ulation because of their lifestyle instability. As a con-
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sequence, they may not have benefited from highly ac-

tive antiretroviral therapy (HAART) to the same extent

as other HIV transmission categories [1]. This is pri-

marily due to physicians’ perceptions of ongoing drug

users as a population unable to maintain adherence to

HAART [2], and consequently physicians may be more

prone to denying or delaying HAART until patients’

stabilize their lifestyles [1]. However, IDUs who receive

and adhere to HAART have HIV outcomes comparable

to those of non-IDUs [3]. Moreover, because treatment

with methadone or buprenorphine can help stabilize

patients and improve social rehabilitation [4], these

opioids were included in the World Health Organiza-
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tion’s 14 edition of the model list of essential medicines [5].

This decision was based on several results that consistently

showed that providing adequate care to drug-dependent HIV-

infected IDUs can improve adherence to HIV treatment [6, 7].

In those studies, adherence was used as a proxy of virological

response to HAART, because its efficacy relies on a high level

of adherence [3, 8]. In reality, HIV-infected opioid-dependent

individuals receiving opioid substitution treatment (OST) in a

comprehensive model of care are more likely to start HAART

sooner [9], thereby avoiding the usual long delays in access to

antiretroviral drugs that may be responsible for the difference

in HIV progression observed between IDUs and non-IDUs.

Additionally, in our study, it is possible that the patients

receiving HAART whose conditions stabilized during OST were

also less likely to have their HAART interrupted and that the

duration of OST may have captured an additional dimension

of adherence to HAART, which was in turn related to routine

patient behaviors. The present study greatly extends the findings

of Duran et al [10], reporting a more complete analysis of the

contribution of OST and important covariates to virological

success. To date, no study has reported whether and to what

extent stabilization during OST can contribute to long-term

virological suppression for patients receiving HAART. The

MANIF 2000 cohort study provided us with the opportu-

nity to investigate whether retention in OST for HIV-infected

IDUs is associated with long-term virological success, inde-

pendent of HAART adherence, early virological response, or

other known predictors.

METHODS

In 1995–1996, the French MANIF 2000 cohort enrolled 467

patients infected with HIV as a result of injection drug use.

Inclusion criteria for enrollment in the cohort were that patients

had to be at clinical stage A or B and have a CD4+ cell count

of 1300 cells/mm3 at their last visit prior to enrollment. This

cohort was designed to focus on the sociobehavioral charac-

teristics of HIV-positive IDUs, with particular emphasis on

their access and adherence to antiretroviral treatment.

Study group. First, we selected all the MANIF 2000 patients

who started HAART at least 6 months ago (baseline visit) and

collected data on all their follow-up visits while they were still

receiving HAART. Patients who were no longer dependent on

opioids (ie, abstinent from heroin, morphine, buprenorphine,

or methadone during the entire period of the follow-up) were

excluded from the analysis. In this way, we included all patients

who could potentially have indications for OST (ie, still de-

pendent on opioids). Second, for the selected study group, at

any given follow-up visit, patients could be defined as receiving

OST (methadone or buprenorphine), as being a candidate for

OST, or as having their OST discontinued or interrupted. In

the end, 113 individuals were selected, accounting for a total

of 562 visits for all the analyses.

Data collection. Data collection was scheduled every 6

months. Face-to-face interviews were conducted to gather psy-

chosocial information about patients’ personal experiences with

HIV infection and care. A self-administered questionnaire was

used to collect sociodemographic data (eg, details about prison

history, drug and alcohol use, and related behaviors) and data

on patients’ access to OST (methadone or buprenorphine) dur-

ing the past 6 months. Patients’ self-reported answers con-

cerning heroin and morphine use were validated at enrollment

by the detection of morphine in urine samples [11]. Informa-

tion about adherence to HAART was obtained from the self-

administered questionnaires and the face-to-face interviews, in

accordance with the methods of the Adult AIDS Clinical Trial

Group [12]. At any given visit, patients were considered “ad-

herent” if they reported in the interview that they had taken

100% of the total dose of prescribed drugs during the previous

month. This approach has been previously validated using pro-

tease inhibitor concentrations [10] and has been thoroughly

described elsewhere in a previous publication [13]. For our

analysis, we used a question about HAART interruption in the

month prior to the visit to build a 3-category adherence indi-

cator: high adherence (100% adherence to HAART), missed

doses (!100% adherence to HAART without interruption),

and treatment interruption (having reported HAART inter-

ruption during the previous month).

Depression was measured using the French version of the

Center for Epidemiological Studies Depression Scale [14],

which has a score that ranges from 0 to 60. The score was then

dichotomized using 17 and 23 as cutoff points for men and

women, respectively, and any score higher than those respective

cutoff points was an indication of depressive symptoms [15].

Clinical and laboratory data (such as viral load and CD4+

cell count) came from the physician or from the patient’s med-

ical records and were collected every 6 months. Patients were

considered to have achieved virological success if they had an

undetectable viral load, which was defined as an HIV-1 RNA

level below the lower limit of detection of the assay. Data on

HIV clinical stage were recovered from medical records. Long-

term virological success was defined as achieving an undetect-

able viral load after at least 6 months of HAART. The second

visit to the physician by the patient receiving HAART was de-

fined in our study as the baseline visit. An early virological

response was defined as the achievement of an undetectable

viral load during the first 6 months of HAART.

We tested 4 variables concerning exposure to OST: retention

in OST, type of OST, interruption of OST, and the global du-

ration of OST during HAART follow-up. All this information

was evaluated using both patients’ and physicians’ answers to

the questionnaires. Although negligible differences were ob-
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Table 1. Baseline Characteristics of Injection Drug Users (IDUs)

with Human Immunodeficiency Virus (HIV) Infection (MANIF 2000

Cohort)

Characteristic

IDUs

( )n p 113

Age, years 36 (32–39)

No. of years since first injection 17 (13–20)

No. of years since HIV diagnosis 9 (11–13)

Sex

Male 83 (73.5)

Female 30 (26.5)

Have children 41 (36.3)

Have secondary school certificate 17 (15)

Employed 30 (26.5)

Heroin use
a

30 (26.5)

Cocaine use
a

26 (23.0)

Daily cannabis use
a

47 (41.6)

Drug injection
a

34 (30.1)

Depressive symptoms 68 (60.2)

Opioid substitution treatment

No treatment 32 (28.3)

Methadone 28 (24.8)

Buprenorphine 53 (46.9)

HIV clinical stage

A 39 (34.5)

B 67 (59.3)

C 7 (6.2)

CD4+ cell count !500 cells/mm3 70 (61.9)

Undetectable viral load 42 (37.2)

Antiretroviral naive 42 (37.2)

100% adherence to HAART 59 (52.2)

NOTE. Data are median values (interquartile range) or no. (%) of patients.

HAART, highly active antiretroviral therapy.
a

During the previous 6 months.

served between physicians’ and patients’ self-reports about OST,

in case of disagreement, we considered patients’ self-reports to

be more reliable. If a patient was still on OST at any given visit,

retention in OST was defined as the time interval between the

last initiation or reinitiation of OST during HAART follow-up

and that visit. Any interruption of OST during HAART follow-

up reset the clock computing retention in OST back to zero.

To study the difference between receiving methadone or bu-

prenorphine, we tested the variable “type of OST,” which was

defined as reporting receiving methadone or buprenorphine at

given any visit.

The variable “interruption of OST” was tested by computing

the number of OST interruptions. A global indicator, entitled

“global OST duration” whether interrupted or not, was also

computed by cumulating the months spent on OST during the

whole HAART follow-up period.

Statistical analyses. A mixed logistic regression was used

to identify predictors of long-term virological success for pa-

tients receiving HAART who had indications for OST or who

were receiving OST. We focused on the measures of viral load

(detectable or undetectable) during the maintenance phase (ie,

after at least 6 months of HAART), modeling data on virological

success for the longitudinal study and thereby assessing the

impact of fixed and time-varying variables on this outcome

[16]. The patient was considered as a “unit” characterized by

multiple observations over time. In this way, a random effect

was added to the intercept to take into account the intraindi-

vidual correlation of measures in the mixed model analysis.

All factors potentially associated with the outcome were tested

as fixed effects in univariate mixed logistic regression models.

Variables that reached a significance level of in theP < .25

univariate analyses were considered eligible for inclusion in the

multivariate model. A backward elimination approach based

on mixed logistic regression was used to identify the best set

of predictors of outcome and to estimate adjusted odds ratios

(ORs) and their 95% confidence intervals (CIs). Variables were

considered to be significantly associated with virological success

on the basis of the log-likelihood ratio test ( ). All theP < .05

analyses were performed using Stata, version 10.0 (StataCorp).

To verify whether retention in OST captured moderate ad-

herence behaviors known to be associated with long-term vi-

rological success [17], we performed a sensitivity analysis to

see whether changing the cutoff for adherence would lower the

association between retention in OST and long-term virological

success.

RESULTS

Of the 113 patients, 30 (26.5%) were women, and 83 (73.5%)

were male. The median age was 36 years (interquartile range

[IQR], 32–39 years) at their first available visit during follow-

up (Table 1). At baseline, 53 (46.9%) patients were receiving

buprenorphine, 28 (24.8%) were receiving methadone, and 32

(28.3%) were not receiving OST. Nearly half of the patients

(ie, 59 patients [52.2%]) reported 100% adherence to HAART

at the baseline visit (42% of IDUs and 57% of non-IDUs re-

ported 100% adherence). At baseline, 42 patients (37.2%) had

an undetectable viral load (29% of IDUs and 40% of non-IDUs

had an undetectable viral load). The median duration of re-

tention in OST was 25 months (IQR, 3–42 months). During

the whole study follow-up period, 6 patients switched from

buprenorphine to methadone, and 2 patients switched from

methadone to buprenorphine. Twenty patients experienced an

OST interruption, and 4 patients experience an interruption

OST twice during follow-up. Thirty-four (30.1%) patients re-

ported, at least once during follow-up, to have injected drugs

during the previous 6 months. Of the 113 patients, 79 (70.0%)

achieved virological success at least once during HAART follow-

up, accounting for 214 (38.1%) of the 562 visits.
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Table 2. Factors Associated with Long-Term Virological Success among Injection Drug Users (IDUs) Infected

with Human Immunodeficiency Virus (HIV) Who Were Receiving Highly Active Antiretroviral Therapy (HAART)

and Had Indications for Opioid Substitution Treatment (OST)

Factor

No. (%) of visits

( )n p 562

Median

value (IQR)

No. of IDUs

( )n p 113 OR (95% CI) P

Type of OST

No treatment (ref) 98 (17.4) … 36 1

Buprenorphine 300 (53.4) … 80 1.75 (0.80–3.85) .16

Methadone 164 (29.2) … 41 3.66 (1.39–9.61) .01

Female sex 135 (24.0) … 30 0.83 (0.30–2.29) .72

Age
a

… 37 (34–41) 1.09 (1.00–1.17) .04

Born outside France 53 (9.4) … 11 0.44 (0.10–1.97) .28

Employment 144 (25.8) … 41 1.30 (0.62–2.73) .49

Drug injection 150 (26.7) … 55 0.68 (0.36–1.29) .24

Alcohol abuse
b

54 (9.6) … 19 0.58 (0.19–1.75) .33

Binge drinking 74 (13.2) … 31 0.47 (0.19–1.15) .10

Cocaine use 107 (19.0) … 42 0.46 (0.22–0.97) .04

Heroin use 90 (16.0) … 41 1.40 (0.65–3.02) .39

Daily cannabis use 237 (42.3) … 68 1.13 (0.63–2.02) .69

Depressive symptoms
c

346 (61.6) … 89 0.89 (0.50–1.59) .71

Retention in OST
d

… 25 (3–42) 1.17 (1.06–1.29) !.001

No. of years since first drug injection
a

… 17 (14–21) 1.49 (0.69–3.23) .31

No. of years since HIV diagnosis
a

… 13 (11–14) 4.47 (1.24–16.1) .02

No. of months since HAART initiation
d

… 24 (12–36) 1.14 (1.04–1.26) .004

Early virological response 172 (31.5) … 38 4.51 (1.82–12.8) .002

HAART naive profile 200 (35.6) … 42 1.81 (0.72–4.52) .12

Adherence to HAART

High adherence (ref) 271 (48.4) … 89 1

Missed doses 261 (46.6) … 81 0.53 (0.31–0.91) .02

At least 1 interruption 28 (5.0) … 24 0.18 (0.05–0.62) .006

NOTE. All factors potentially associated with the outcome were tested as fixed effects in univariate mixed logistic regression

models. CI, confidence interval; IQR, interquartile range; OR, odds ratio.
a

Per 10-year increase.
b

Defined as alcohol consumption of 1150 units per month for men and of 1100 units per month for women.
c

Depression was measured using the French version of the Center for Epidemiological Studies Depression Scale [14], which has

a score that ranges from 0 to 60. The score was then dichotomized using 17 and 23 as cutoff points for men and women, respectively,

and any score higher than those respective cutoff points was an indication of depressive symptoms [15].
d

Per 6-month increase.

The results of the univariate analysis are presented in Table

2. Patients who received buprenorphine or methadone while

on HAART were more likely to achieve virological suppression

during follow-up visits, compared with the patients who did

not receive OST. It is interesting to note that those patients

who received buprenorphine or methadone while on HAART

had an ∼2-fold or ∼4-fold increased likelihood of virological

success, respectively, when compared with patients who did not

receive OST. Moreover, patients who reported alcohol binge

drinking and cocaine use were less likely to achieve long-term

virological success. Longer duration of retention in OST since

HIV diagnosis or HAART initiation and no previous exposure

to antiretroviral drugs before HAART initiation were both as-

sociated with long-term virological success in the univariate

analysis.

In model 1 of the multivariate analysis (Table 3), adherence

to HAART and early virological response were among the

known predictors of long-term virological success. More pre-

cisely, patients who reported an interruption in HAART (OR,

0.21; 95% CI, 0.06–0.71) and patients with missed doses (with-

out treatment interruption) during the previous month (OR,

0.57; 95% CI, 0.32–1.00) were less likely to have achieved vi-

rological success. More interestingly, the longer the duration

of retention in OST, the higher the likelihood of achieving long-

term virological success (OR, 1.20 per 6-month increase; 95%

CI, 1.08–1.32), independent of adherence to HAART. The re-

lationship between retention in OST and nonadherence was

tested, but it did not reach statistical significance ( ).P p .08

The sensitivity analysis, performed using 80% as a cutoff

point for the adherence indicator, confirmed the same pattern
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Table 3. Predictive Factors Associated with Long-Term Virological Success among Injection Drug Users

(IDUs) Infected with Human Immunodeficiency Virus (HIV) Who Were Receiving Highly Active Antiretroviral

Therapy (HAART) and Had Indications for Opioid Substitution Treatment (OST)

Factor

Multivariate analysis
a

Model 1 Model 2 Model 3

aOR (95% CI) P aOR (95% CI) P aOR (95% CI) P

Retention in OST
b

1.20 (1.08–1.32) !.001 … … … …

Type of OST

No treatment (ref) … … 1 … …

Buprenorphine … … 1.81 (0.82–4.00) .14 … …

Methadone … … 3.91 (1.48–10.33) .006 … …

Retention in OST

Buprenorphine
b

… … … … 1.14 (1.02–1.28) .03

Methadone
b

… … … … 1.28 (1.13–1.45) !.001

Early virological response 4.97 (1.82–13.59) .002 4.33 (1.70–11.04) .002 5.20 (1.91–14.16) .001

Adherence to HAART

High adherence (ref) 1 1 1

Missed doses 0.57 (0.33–1.00) .05 0.56 (0.32–0.96) .04 0.55 (0.31–0.96) .03

At least 1 interruption 0.21 (0.06–0.72) .01 0.23 (0.07–0.78) .02 0.21 (0.06–0.72) .01

a
In our multivariate analyses, we used 3 different logistic mixed models, for the MANIF 2000 cohort. aOR, adjusted odds ratio;

CI, confidence interval.
b

Per 6-month increase.

of correlates with identical OR estimates, with the exception

of adherence, which did not remain significantly associated with

the outcome. To study the impact of the type of OST on the

outcome, we replaced retention in OST with treatment with

methadone or buprenorphine (model 2 in Table 3). Patients

who were treated with methadone were more likely than pa-

tients who were treated with buprenorphine to achieve an un-

detectable viral load during the maintenance phase of HAART

( vs ). Retention in buprenorphine treatmentP p .006 P p .14

and retention in methadone treatment were significantly as-

sociated with outcome when included in model 3 (Table 3). It

is important to note that there was a statistically significant

difference ( ) between retention in buprenorphine (me-P p .02

dian duration, 35 months [IQR, 14–52 months]) and retention

in methadone (median duration, 44 months [IQR, 30–59

months]). Interruption of OST as a time-varying variable was

not associated with outcome (OR, 1.4; 95% CI, 0.7–2.8),

whereas global duration of OST (OR, 1.17 per 6-month in-

crease; 95% CI, 1.06–1.29) was significantly associated long-

term virological success.

DISCUSSION

Our study presents important evidence of the positive impact

of retention in OST on HIV outcomes; for HIV-infected IDUs

who received both HAART and OST, the longer the duration

of retention in OST, the higher the likelihood of long-term

virological success. This result remains valid even after adjust-

ment for known correlates of virological success among patients

who received HAART, such as self-reported adherence [17] and

early virological response to HAART [18]. To our knowledge,

this is the first study to demonstrate such a positive impact of

retention in OST on long-term virological success among HIV-

infected patients on HAART. Several hypotheses could be de-

veloped to explain the impact of retention in OST on HIV viral

load as revealed in our study.

First, it is possible that retention also captured a component

of adherence to HAART that remained undetected by our in-

dicator of adherence. Consequently, we verified whether a shorter

duration of retention in OST could be a proxy of HAART in-

terruption. The results confirmed that retention in OST remains

a major predictor of virological success, independently of missed

doses and HAART interruptions. The benefit of separating the

category of missed doses from the category of treatment inter-

ruption in evaluating adherence to HAART was confirmed by

the very high risk of virological failure observed among patients

who experienced an interruption in HAART, something which

has already been shown in previous research [19]. In addition,

we verified whether the chosen cutoff point (100%) for adherence

was too strict and whether a lower cutoff point (ie, one that

included patients moderately and fully adherent to HAART)

could have predicted an undetectable viral load more accurately.

However, examining this issue using a sensitivity analysis based

on an 80% cutoff point for adherence did not modify the

association between retention in OST and long-term virological
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success. Furthermore, the results show that retention in OST

is only weakly associated with nonadherence.

Second, retention in OST may be a proxy for longer delays

before initiation of HAART. When HAART first started to be-

come available, physicians tended to delay access to HAART

for active IDUs because of presumed suboptimal adherence

[1], whereas recent results show that early initiation of HAART

may counterbalance the “costs” of nonadherence [20]. One of

the reasons for delayed access was that, in accordance with past

guidelines, IDUs were more likely to receive HAART only if

their opioid dependence was stabilized by OST [21]. Because

variations in viral load during HAART strongly depends on

delayed access [22] and long-term adherence to HAART, it is

possible that the duration of OST may not only be a rough

proxy for shorter delays in accessing HAART but also for im-

proved comprehensive care, including care for psychiatric co-

morbidities and general health [23].

Another hypothesis that may explain our main result is the

possibility that a shorter duration of retention characterizes

individuals who cycle in and out of OST [24] and who, as a

result, remain more exposed to injection drugs [25]; this type

of behavior has already been found to be a predictor of viro-

logical failure [26]. Patients exhibiting such behavior remain

increasingly more exposed to bacterial infection and reinfection

by hepatitis C virus [27]. All these coinfections might explain

the increase in HIV viremia [28, 29]. Our results are consistent

with those of a different study that investigated the substantial

reductions in high-risk behaviors found after 1 year of OST

follow-up in terms of injection drug use, the sharing syringes

and needles, and inconsistent condom use [30]. However, our

hypothesis that the onset of other infections may have an im-

pact on HIV viral load needs to be verified by clinical studies

on the mechanism(s) of pathogenesis [31].

Although both retention in methadone treatment and re-

tention in buprenorphine treatment were significantly associ-

ated with virological success, when neglecting the duration of

“exposure” to OST, only patients who received methadone ex-

perienced a significant positive impact on virological response.

This difference may be attributable to 3 factors. First, this var-

iable may be a proxy for retention, because it is known that

patients on methadone are more likely to be retained in treatment

than are patients on buprenorphine [32], consistent with the

results from our study. This is probably due to the fact that access

to methadone in France is characterized by initial screening for

patient motivation, that is to say his or her motivation to par-

ticipate fully in a follow-up treatment program requiring frequent

scheduled visits. Second, the difference may be due to the model

of care. Buprenorphine is mainly prescribed in primary care,

whereas methadone can only be initiated in a medical center for

drug dependence where patients receive comprehensive general

care and care for psychiatric comorbidities. In effect, the rapid

scaling up of buprenorphine in primary care facilities in France

has resulted in many physicians receiving inadequate training for

the management of drug-dependent patients. Moreover, many

physicians practice alone, far from organized networks that de-

liver care for opioid-dependent individuals [33]. It has already

been shown that buprenorphine injection occurs more frequently

among patients who are treated in primary care than among

patients who are treated in drug treatment centers [34]. Finally,

the differences between methadone and buprenorphine treat-

ment should be regarded with caution, because of our study’s

nonrandom assignment to OST.

Even though OST in primary care presents some weaknesses,

it has been shown that office-based management of opioid de-

pendence can be feasible and effective [35]. A previous experi-

ment, which consisted of creating a network that connected HIV

specialists, psychiatrists, and hospital-based and primary care

teams, showed improved health outcomes for HIV-infected pa-

tients who were followed up by general practitioners [36]. Im-

proved communication between primary care physicians and

addiction specialists could help primary care physicians become

more engaged in drug dependence care and could provide them

with appropriate training for the prescription of OST [37].

Despite some limitations related to the reliability of self-

reports, which are often subject to social desirability bias [38],

the sensitivity analysis shows that a 100% cutoff point for self-

reported adherence optimizes the relationship between adher-

ence and stable virological response to HAART, because it prob-

ably yields improved detection of patients who truly adhere to

HAART while minimizing social desirability bias. Furthermore,

the study population may be considered representative of the

general HIV-infected IDU population in France, because the

French health insurance system provides even marginalized

populations, including individuals with HIV infection and/or

drug dependence, with free access to care [39].

Our results underline the importance of providing HIV-in-

fected drug users with an appropriate model of comprehensive

care, aimed at optimizing retention in OST and HAART. More

particularly, this issue highlights the need to provide adequate

training of primary care physicians who are likely to consult

HIV-infected drug users. Above all, physicians providing HIV

care should remain connected with multidisciplinary networks

to adequately manage comorbidities and psychosocial prob-

lems. While waiting for these conditions to come about in many

countries, expanded access to OST remains the sole option for

assuring improved HIV prevention and sustained response to

HIV care.
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Abstract

Aims: Though the introduction of office-based buprenorphine has greatly contributed to stem the HIV epidemic since 1995, concerns have been

raised about the intravenous use of buprenorphine even in patients on substitution treatment. The aim of this study was to identify which factors

are predictive of buprenorphine injection in patients receiving office-based buprenorphine.

Design and setting: Subazur is a survey consisting of two longitudinal assessments of 111 stabilized patients receiving office-based buprenorphine

in southeastern France.

Measurements: Patients were interviewed by phone at enrolment and 6 months later about social characteristics, addictive behaviors, treatment

experiences, overdoses and suicide ideation or attempt. A logistic regression based on generalized estimating equations (GEE) was used to identify

factors associated with buprenorphine injection at any interview.

Findings: Among the 111 patients (32%women,mean age 38 years), 36 reported buprenorphine injection after having started treatment initiation in

40 interviews.After adjustment for time since first injection, individuals perceiving their prescribed dosage as inadequate (OR= 2.6 95%CI[1.2–5.7])

and those reporting a history of suicide ideation or attempt (OR= 2.7 95%CI[1.1–7.0]) had approximately a three-fold higher risk of injecting

buprenorphine.

Conclusions: Providing adequate care for both drug dependence and psychiatric comorbidities in primary care is a major issue. Like heroin use

during methadone treatment, buprenorphine injection should be regarded more as a response to inadequate care than simply as a “misuse”. A

re-assessment of the treatment efficacy through a possible dosage increase or a switch to methadone could potentially reduce diversion and assure

sustained adherence to OST.

© 2008 Elsevier Ireland Ltd. All rights reserved.

Keywords: Buprenorphine; Injection; Dosage; Primary care; Opioid substitution treatment; Diversion

1. Introduction

Two main opioid substitution treatments (OST) are avail-

able in France for injecting drug users (IDUs): methadone and

buprenorphine. The first drug to be introducedwasmethadone in

1995. Initiating methadone treatment is possible only in special-

∗ Corresponding author at: Inserm U912/ORS PACA, 23 rue Stanislas Tor-

rents, Marseilles 13006, France. Tel.: +33 496102876.

Email address: p.roux@marseille.inserm.fr (P. Roux).

ized centers for the treatment of drug dependence (CSST). These

centers provide care to themost severe opioid dependent patients

and the most socially vulnerable patients. High-dose buprenor-

phine (Subutex®) was introduced in 1996 as a harm reduction

tool to face a human immunodeficiency virus (HIV) epidemic

among IDUs and has been available in primary care since then.

French general practitioners (GPs) can prescribe buprenorphine

without any special training or experience because of its safety

profile and reduced risk of overdose.

Easy access in 1996 to buprenorphine through primary care

resulted in a rapid scale up of buprenorphine treatment in IDUs

0376-8716/$ – see front matter © 2008 Elsevier Ireland Ltd. All rights reserved.

doi:10.1016/j.drugalcdep.2008.03.025
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(80,000 patients on buprenorphine at the end of 2000 (Vignau

et al., 2001)). Since 1996, the consequences have been a four-

fold reduction in HIV prevalence among IDUs (Duburcq et al.,

2000) and a five-fold reduction in deaths from drug overdose

(Auriacombe et al., 2001). Conversely, this large-scale diffusion

of buprenorphine has been associated with an increased risk of

buprenorphine diversion. This diversion encompasses two main

dimensions (Carrieri et al., 2006): (a) inappropriate medical use

through the mode of administration (injection, sniffing or swal-

lowing) or non-adherence to providers’ recommendations; (b)

unsanctioned use, i.e. diversion to the black market (purchase or

resale often achieved by doctor shopping).

Injecting buprenorphine may have health-threatening con-

sequences for drug users. These include local complications

after intravenous (Decocq et al., 1997; Del Giudice, 2004) or

intra-arterial injection (Gouny et al., 1999), puffy syndromes

or necrotic livedo lesions due to the maize starch used as an

excipient in buprenorphine tablets (Loo et al., 2005; Potier et

al., 2007). Other possible consequences are acute hepatitis in

patients infected with the hepatitis C virus (Berson et al., 2001a,

b; Wisniewski et al., 2001) and acute pancreatitis (Sepulveda

et al., 2004). All of these buprenorphine related complications

may require hospitalization (Varescon et al., 2002).

The possibility of harmful medical consequences of

buprenorphine injection, including the risk of bloodborne

transmission, has directed public health research towards

the identification of the characteristics of patients injecting

buprenorphine (whether prescribed or not). Although sociode-

mographic, psychiatric and addictive behaviors have already

been assessed in some studies (Blanchon et al., 2003; Carrieri et

al., 2006; Vidal-Trecan et al., 2003), whether and to what extent

buprenorphine injection may depend on inadequate dosage has

only been suggested (Carrieri et al., 2006; Vidal-Trecan et al.,

2003) but not yet comprehensively investigated. As dosage

should be appropriately tailored to each patient’s level of opi-

oid dependence, the relationship between injection and dosage

is difficult to assess using only the dosage prescription (ex > 8

or 12mg/day) as a proxy for adequate dosage. The prescribed

dosage may not take into account the patient’s level of stabiliza-

tion or satisfaction with dosages.

It has already been shown that buprenorphine injection occurs

more frequently in patients who are prescribed it in primary

care than in those who are prescribed it in a drug treatment cen-

ter (Barrau et al., 2001) where social and psychiatric services

are available. Moreover, the rapid scale up of buprenorphine in

France through primary care has resulted in many physicians

receiving inadequate training. Lack of training and the lack of

national guidelines for buprenorphine prescription were found

to be the major causes of insufficient dosage prescription by

French GPs (Feroni et al., 2005a, b). The mean treatment dose

in 1998 was 8.9mg/day (Thirion et al., 2002) and since then,

no recommendations have been presented by health authorities

to suggest increasing such dosages. As a result, in the case of

inadequate dosage, patients have to self-manage their opioid

dependence. Given the fact that bioavailability of buprenorphine

by intravenous use is 8 times higher than that of the sublin-

gual route (Brewster et al., 1981), it is possible that patients

who are underdosed may have a higher propensity to inject

buprenorphine in order to rapidly obtain an increased effect,

thereby relieving their withdrawal syndromes or craving more

quickly (Vidal-Trecan et al., 2003). On the other hand, in severe

opioid dependent patients, due to the ceiling effect, increasing

buprenorphine dosagewill not “boost” the subjective “euphoria-

sensitive” effects as happens for patients receiving an increased

dosage of methadone (Walsh et al., 1994).

For this reason, buprenorphine injection may be the sign

either of inadequate dosage prescription or of a very severe

opioid dependence consequently requiring a different substitu-

tion treatment-strategy. Data from the Subazur survey enrolling

patients receiving buprenorphine in primary care gave us the

opportunity to study to what extent the severity of drug depen-

dence and the perception of receiving an inappropriate dosage is

associated with buprenorphine injection once known cofactors

of buprenorphine injection are taken into account.

2. Material and methods

2.1. Patients and methods

Subazur is a two-point longitudinal assessment of the course of char-

acteristics, risk practices and behaviors of patients receiving office-based

buprenorphine. Physicians were selected at random using files provided by the

Health Insurance System which record all buprenorphine prescriptions and the

prescribing physicians’ codes in the two administrative regions of the Bouches

du Rhone and Vaucluse in the southeast of France. Only physicians who had

been prescribing buprenorphine to at least 4 patients (with 6 prescriptions per

year) during the 12 months prior to the date of their enrolment in the survey

were included for random selection. One hundred and fifty four physicians were

selected but only 101 could be contacted by phone and invited to participate in

the study. Of these, two thirds did not participate either because they refused

(N= 28) or for other reasons (retirement, no longer any patients on buprenor-

phine, moved). Of the remaining physicians, only the thirty-two who managed

to include at least one patient during each physician’s 5-week patient enrolment

period, participated in the study. Between October and December 2004, these

thirty-two physicians succeeded in including on average 4 patients each in the

survey by systematic sample: 24 from the Bouches-du-Rhône and 8 from the

Vaucluse. If a patient refused to participate in the survey the subsequent patient

who consulted for prescription was invited to take part.

Inclusion criteria admitted only patients who had been receiving buprenor-

phine for at least 3 months, able to understand French, were a minimum of 18

years old and who could be contacted by phone. Participation rate was high

(70%). Patients accepting to take part in the survey were invited to sign a

letter of informed consent. This letter was drawn up in agreement with the

study’s Ethical Committee which included a member of a drug users’ asso-

ciation. Among those who accepted to participate, 14 could not be reached

by phone and were excluded. In the end, 111 subjects were finally enrolled,

gave their informed consent to participate in the study and answered the enrol-

ment interview. Seventy-five of thesewere interviewed twice by telephone––first

at enrolment and then 6 months later between May and September 2005 (the

remaining 36 patients could not be contacted for the second interview).

2.2. Questionnaires

Shortly after the signature of informed consent was received, the enrolment

interview was proposed followed by a second interview 6 months later.

The telephone interviews were conducted by professionally trained inter-

viewers and lasted around 30min each. The questionnaire used for the interview

consisted of different sections accounting for approximately 80 items. It included

social and demographic information about age, gender, child(ren), relationship

status (living in a stable relationship), high school certificate, employment and

housing conditions (homeowner, stable housing).
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It also collected information about buprenorphine injection during the course

of treatment, its injection over the previous 30 days and the frequency of its

injection during the previous 30 days. Unsanctioned use of buprenorphine was

defined as its purchase or resale on the blackmarket, its free provision or receipt,

or doctor shopping throughout the patient’s lifetime.

The questionnaire documented the then current buprenorphine treatment

including the dosage prescribed and that actually taken as well as patients’

perception about the inadequacy of their prescribed dosage.

The questionnaire retrospectively collected information about the patient’s

dependence on codeine, amphetamines, ecstasy, flunitrazepam, crack, buprenor-

phine, methadone, cocaine, heroin or alcohol at treatment initiation. Though

questions about the history of substance dependence were not based on stan-

dardized scales, the histories of substance use during one’s lifetime and in the

previous 30 days were based on the Addiction Severity Index (ASI) (McLellan

et al., 1992).We used the CAGE questionnaire for assessing alcohol dependence

at the time of the interview. Alcohol dependence was defined as having two or

more positive responses to the questionnaire (Mayfield et al., 1974).

The retrospective section included various questions about the patient’s his-

tory of substitution treatment and time since first drug injection, whatever the

drug.

Information on self-reportedHIVorHCVserostatus and self-assessed health

status measured on a five-point Likert-scale (from “very poor” to “excellent”)

were collected during the interview. Depression was measured using 8 items

from the CES-D. An indicator was constructed using the same approach as that

for CES-D (Fuhrer et al., 1986). The 75th percentile (age–gender specific) of the

distribution of the values for the corresponding indicator in the general French

population (Leroux and Morin, 2006) was used to classify patients as depressed

or not depressed at each interview.

Four dichotomous questions were used to explore the patient–physician

relationship, “My physician has enough time for me”, “My physician is atten-

tive to my status”, “My physician usually answers all my questions”, “My

physician gives me enough information about my treatment”. We defined the

“patient–physician relationship” as poor if a patient responded “no” to at least

one of the 4 questions.

In order to answer our hypotheses, we used the following variables “time

since first drug injection” and “history of suicide attempt or ideation” as proxies

for, respectively, the severity of drug dependence and severe depression.

2.3. Patient selection and statistical methods

Among the 111 patients who accepted to participate and answered the first

phone interview, 36 (32%) could not be reached at the second interview (6

months after the first).No significant differencewas observed between thosewho

answered both interviews and the 36 who missed the second interview except

that patients who answered both interviews (M0 and M6) were more likely to

report having a good relationship with their physician (90.5%) compared with

those who missed the second interview (78.4%).

Buprenorphine injection during the course of treatment was defined at each

interviewby reporting to have injectedbuprenorphine after treatment initiationor

reporting buprenorphine injection in the previous 30 days. All patients (N= 111)

and their interviews (N= 186) were included in the analysis. Buprenorphine

injection after treatment initiation concerned 36 patients at the first interview

(M0). Four of those 36 also reported it at the second interview. Overall therefore,

this behavior was reported in 40 interviews over the total 186 carried out. The

outcome variable compared these 40 interviews where the event was reported

with the remaining 146 interviews where it was not.

To estimate the risk of buprenorphine injection during the course of treatment

as reported at any interview, a logit model based on generalized estimating equa-

tions (GEE) (Zeger and Liang, 1986) was used to identify variables associated

with the outcome. This approach was used in order to study factors associated

with reporting buprenorphine injection at whatever interview, while taking into

account the correlation existing between repeatedmeasures on the same individ-

uals (Carlin et al., 1999). We used an unstructured covariance matrix to model

the correlation between the repeated measures. Variables with p-values <0.25 in

the univariate analysis were considered eligible for the final model, which was

built using a forward procedure based on the log-likelihood ratio-test.

All the analyses were performed using Stata 9.0.

Table 1

Characteristics of patients at enrolment (Subazur Study, N= 111 patients)

No. of years

Age (Median [IQR]) 38 [34;42]

Time in years since the first injection (Median [IQR]) 18 [13;24]

No. of patients (%)

Male (vs female) 75 (68)

Having child(ren) 57 (54)

Living in stable relationship 48 (45)

High school certificate 26 (27)

Employment 53 (49)

Stable housing 97 (91)

Homeowner 12 (13)

Buprenorphine injection since treatment initiation 35 (32)

Heroine dependence at buprenorphine initiation 85 (77)

Cocaine dependence at buprenorphine initiation 14 (13)

Alcohol dependence at buprenorphine initiation 9 (8)

Alcohol dependence (in the previous year, CAGE

questionnaire)

27 (24)

Experience of overdose 26 (24)

Suicide ideation or attempts 44 (40)

HCV positive status (self-reported) 39 (40)

Health status as “good”, “very good” or “excellent” 84 (79)

Dependence on more than two drugs 21 (19)

Good patient–physician relationship 96 (86.5)

IQR= interquartile range; HCV=Hepatitis C virus.

3. Results

3.1. Descriptive analysis

In this study, males represented 68%, median age was 38

[IQR: 34;42] years. Fifty-four percent had child(ren) and 45%

were living in a stable relationship at enrolment (Table 1). Only

27% had a high school certificate and 49% were employed. At

baseline, 13% were homeowners and 91% had stable housing

conditions.

3.1.1. Buprenorphine injection. Among the patients enrolled in

the study, 36 (32%) reported having injected buprenorphine after

treatment initiation in 40 interviews (22% of all interviews) of

the study. At the first interview, 13 patients reported buprenor-

phine injection during the previousmonth and 6 of them reported

injecting every dose of buprenorphine (i.e. daily injection).

3.1.2. Buprenorphine dosage. During follow-up, the median

dosage of buprenorphine treatment prescribed was 6mg [IQR:

2;12]. The then current prescribed dosage was reported as

inadequate by 26 patients in 14% of all interviews. Inter-

estingly, depressed individuals had a five-fold increased risk

(OR[95%CI] = 5.6[1.5–20.9]) of perceiving their dosage as

inadequate. By contrast, self-reporting of a good health status

was not significantly associated with perception of inadequate

dosage (p= 0.18).

3.1.3. Alcohol use and dependence. Only 8% perceived them-

selves as alcohol dependent at buprenorphine initiation. The

proportion of patients who were identified as alcohol dependent
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Table 2

Factors associated with buprenorphine injection in patients receiving office-based buprenorphine. Crude and adjusted OR estimates using GEE logit model (Subazur

Study, N= 111 patients, 186 visits)

No. of visits (%) OR [95%CI] p-Value Adjusted OR [95%CI] p-Value

Pretreatment variables

Median [IQR] age at baseline* 38 [34;42] 0.97 [0.92–1.04] 0.44

Gender

Male 124 (67) 1

Female 62 (33) 0.7 [0.3–1.7] 0.47

Living in a stable relationship¤

Yes 84 (46) 1

No 96 (54) 1.9 [0.9–4.2] 0.11

High school certificate

Yes 54 (34) 1

No 106 (66) 1.4 [0.6–3.4] 0.42

Heroine dependence§

No 45 (24) 1

Yes 140 (76) 1.2 [0.5–2.8] 0.74

Cocaine dependence§

No 160 (87) 1

Yes 25 (13) 1.5 [0.5–4.1] 0.45

Alcohol dependence§ ,¤

No 171 (92) 1

Yes 15 (8) 2.3 [0.7–7.9] 0.18

Polydrug dependence§

No 151 (81) 1

Yes 35 (19) 1.4 [0.6–3.3] 0.51

Experience of overdose#,¤

No 140 (76) 1

Yes 44 (24) 2.4 [1.1–5.3] 0.04

Median [IQR] time in years since the first injection*,¤ 18 [13;24] 1.05 [1.01–1.09] 0.01 1.05 [1.01–1.10] 0.01

Time dependent factors

Having child(ren)

Yes 94 (52) 1

No 87 (48) 1.4 [0.6–3.0] 0.43

Employment¤

Yes 94 (51) 1

No 89 (49) 1.6 [0.8–3.3] 0.21

Stable housing

Yes 165 (92) 1

No 15 (8) 1.0 [0.3–3.7] 0.93

Homeowner

Yes 23 (15) 1

No 135 (85) 1.3 [0.4–4.4] 0.62

Perceiving their dosage as inadequate¤

No 154 (86) 1 1

Yes 26 (14) 2.9 [1.2–7.0] 0.02 2.7 [1.1–7.0] 0.04

Median [IQR] dosage of buprenorphine treatment taken (mg)*,¤ 6 [2;12] 1.07 [1.02–1.14] 0.009

Alcohol dependence (CAGE in the previous year)¤

No 149 (80) 1

Yes 37 (20) 2.1 [0.9–4.8] 0.08

Substance use**,¤

No 156 (84) 1

Yes 30 (16) 3.0[1.2–7.2] 0.02
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Table 2 (Continued )

No. of visits (%) OR [95%CI] p-Value Adjusted OR [95%CI] p-Value

Use of psychotropic drugs**

No 130 (71) 1

Yes 53 (29) 1.2 [0.5–2.7] 0.71

Suicide ideation or attempt#,¤

No 109 (59) 1 1

Yes 77 (41) 3.1 [1.5–6.6] 0.003 2.6 [1.2–5.7] 0.02

Unsanctioned use#,¤

No 82 (44) 1

Yes 104 (56) 2.9 [1.3–6.6] 0.01

Good patient–physician relationship

No 31 (16.7) 1

Yes 155 (83.3) 0.7 [0.3–1.6] 0.39

IQR= interquartile range; OR=Odds Ratio.
§ At buprenorphine initiation.
# During lifetime.
* Per 1 unit increase.
** In the 30 days prior to the interview.
¤ Eligible for the multivariate model (p< 0.25).

using the CAGE questionnaire was 24.5% at the first interview

and 17.2% at the second interview. However, when using the

CAGE questionnaire as a gold standard, the self-reported mea-

sure of the current alcohol dependence exhibited high specificity

(97% for the first interview and 94% for the second), but poor

sensitivity (33% for the first interview and 60% for the second).

3.1.4. Drug use and dependence. Ninety-seven per cent and

92%, respectively, of patients reported having used heroin and

cocaine during their lifetime. Median time since first drug injec-

tion was 18 [IQR: 13;24] years. A majority (77%) reported

being heroin dependent at buprenorphine initiation, 13%cocaine

dependent and one fifth of patients (19%) dependent on more

than two drugs (codeine, amphetamines, ecstasy, flunitrazepam,

crack, buprenorphine, methadone, cocaine, heroin) (Table 1).

Overall, in thirty interviews during follow-up, 24 patients

reported substance use in the 30 days prior to the interview

(Table 2).

3.1.5. Health status. Among the patients interviewed, 94% and

95% reported having been tested for HCV and HIV, respec-

tively. Among those screened, 40% and 17%, respectively,

reported being HCV-infected and HIV-infected; 79% of patients

self-assessed their health status as “good”, “very good” or

“excellent” at enrolment. Also at enrolment, 24% and 40%

of patients, respectively, reported experience of overdose and

suicide ideation or attempt prior to enrolment (Table 1).

3.2. Factors associated with buprenorphine injection

Table 2 reports crude and adjusted OR estimates of factors

associated with reporting buprenorphine injection during the

course of treatment.

3.2.1. Univariate analysis. Among individuals’ characteris-

tics, neither gender nor age significantly predicted buprenor-

phine injection. Having child(ren), stable housing, a high school

certificate and being a homeowner or renter were not associ-

ated with the outcome. By contrast, unemployed individuals

and those not living in a stable relationship were significantly

more likely to report buprenorphine injection. Interestingly,

those considering their prescribed dosage as inadequate were

at significantly higher risk of reporting buprenorphine injec-

tion practices. The dosage prescribed was positively associated

with the outcome: the higher the dosage, the greater the

risk of buprenorphine injection (OR[95%CI] = 1.07[1.02–1.14]

per 1mg increase). Dependence on more than two drugs

at treatment initiation was not associated with the outcome

(OR[95%CI] = 1.4[0.6–3.3], p= 0.51). Self-reported alcohol

dependence at treatment initiation and alcohol dependence at

the time of the interview (CAGE) were only weakly associated

with the outcome (p< 0.10). Patients who reported substance

use during the 30 days prior to the interview were more likely to

have injected buprenorphine (OR[95%CI] = 3.0[1.2–7.2]. The

use of psychotropic medication during the previous 30 days was

not associated with the outcome.

Among pre-treatment characteristics, it is important to note

that individuals who experienced suicide ideation or attempt

(OR[95%CI] = 3.1[1.5–6.6]) as well as those who had experi-

enced overdose (OR[95%CI] = 2.4[1.1–5.3]) were more likely

to have injected buprenorphine.

Finally, unsanctioned use and a longer history of drug injec-

tion (expressed by time since the first drug injection of whatever

drug) were significantly associated with buprenorphine injec-

tion.

3.2.2. Multivariate analysis. In the final multivariate model

and after adjustment for time since first drug injection

(of whatever drug) (AOR[95%CI] = 1.05[1.01–1.10] per 1

year increment), both individuals perceiving their buprenor-

phine dosage as inadequate (AOR[95%CI] = 2.7[1.1–7.0])

and those who reported experiencing suicide ideation or
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attempt (AOR[95%CI] = 2.6[1.2–5.7]) had an almost three-fold

increased risk of injecting buprenorphine (Table 2).

4. Discussion

The results of this study highlight important evidence about

two major concerns. The first refers to how the severity of drug

dependence, the perception of inadequate dosage prescription

and suicide ideation or attempt, all act as determinants of

buprenorphine injection. The second relates to the overlap

between risk factors of buprenorphine injection and risk factors

of heroin use in methadone patients. This latter suggests

that buprenorphine injection in patients on substitution treat-

ment is a behavior comparable to heroin use in methadone

patients, as both behaviors are frequent in patients with severe

drug dependence and psychiatric comorbidities who receive

insufficient OST dosages or inadequate care. For this reason,

buprenorphine injection should be regarded more as an aspect

of non-adherence to OST than as a “misuse”.

Buprenorphine patients who perceive their prescribed dosage

of buprenorphine as inadequate have an increased risk of

injecting their treatment. These results remain valid even after

adjustment for time since first drug injection which is a good

proxy for drug dependence severity. They also remain valid after

adjustment for history of suicide attempt or ideation which gen-

erally characterizes individuals with severe depression (McGirr

et al., 2007). These predictors have already been found to be

major risk factors of buprenorphine injection even in HIV-

infected IDUs receiving buprenorphine treatment (Carrieri et

al., 2003).

Interestingly, buprenorphine injection has the same determi-

nants as those for individuals on heroin who are underdosed

during methadone treatment. These include depressive symp-

toms, suicide ideation and the severity of drug dependence

(Peles et al., 2007). The persistence of injecting behaviors dur-

ing buprenorphine or methadone treatment may be harmful for

the patient in terms of the risk of bloodborne infections or cuta-

neous complications (Del Giudice, 2004). It can also be harmful

for the community at large as there is an increased risk of HIV

and HCV transmission, especially in countries where access to

needle syringe programs is unavailable (Sorensen andCopeland,

2000; Van Den Berg et al., 2007).

It is important to note that unsanctioned use (buprenorphine

purchase or resale on the black market, buprenorphine received

for free and doctor shopping) is correlated to buprenorphine

injection only in the univariate analysiswhile perception of inad-

equate dosage is confirmed after multiple adjustments. It has

already been shown that doctor shopping is a practice reflecting

inadequate dosage prescription and the need for higher dosages

(Feroni et al., 2005a, b) for the majority of patients receiving

buprenorphine. Our results clearly show that there is a need

to question the adequacy of recommended dosages in France

instead of labeling non-medical use of buprenorphine merely

as “misuse”. Two different interpretations of the association

between inadequate dosage and buprenorphine injection can be

outlined as follows.

Firstly, for many patients, injection during treatment or per-

ception of dosage inadequacy may genuinely express a need for

higher dosages. Such a need is confirmed by the low average

recommended prescribed dosages of buprenorphine in France,

which are consistently lower than standard doses used else-

where (between 16 and 32mg daily) (Johnson et al., 2003).

This hypothesis that a need for higher dosages exists has been

discussed both in a review on the international use of buprenor-

phine by Carrieri et al. (2006) and demonstrated in other French

studies (Courty, 2003; Vidal-Trecan et al., 2003). Robles et al.

(2001) have already investigated methadone effectiveness and

found the most influencing factor to be the magnitude of the

daily methadone dose. The patient’s participation in determin-

ing his own dose has been associated with better adherence in

terms of retention, satisfaction and risk behaviors (Caplehorn

and Bell, 1991; Eap et al., 2003; Goldstein et al., 1975). This

comparison with methadone patients helps us understand better

why buprenorphine injection may be part of the natural process

of stabilization and highlights why several adjustments may be

required during the whole course of treatment (McLellan et al.,

2005). In order to understand why buprenorphine injection may

be an act which attempts tomanage the inadequacy in the dosage

prescribed, a pharmacological explanation may be relevant. In

effect, although the pharmacological properties of buprenor-

phine make the sublingual route of administration the safest and

most effectiveway, injecting it increases the bioavailability from

13% to 98% (Brewster et al., 1981). In other terms,much smaller

injected buprenorphine doses (1–2mg) can produce the same

opioid effects as 8–20mg sublingual buprenorphine (Sigmon

et al., 2006). Inadequate dosing may therefore, lead patients to

inject buprenorphine in order to increase its effect considering

that the partial agonist profile of the product deters the concomi-

tant use of opioid agonists such as heroin (Wesson, 2004).

On the other hand, this perception of dosage inadequacy may

in turn express inadequate choice of substitution treatment or of

the model of care adopted. Even if there is a significant, positive

correlation between higher dosages and buprenorphine injection

in the univariate analysis, as in the case of methadone patients

(Byrne and Wodak, 2007; Kakko et al., 2007), this correlation

expresses the fact that higher dosages genuinely correspond to

more severely dependent patients whomay inject their treatment

to a greater extent. This may mean that a different, more com-

prehensive approach to their dependence is required. However,

in the multivariate model the dosage prescribed is no longer

significant and is replaced by time since first drug injection (of

whatever drug), which is a better proxy for the severity of drug

dependence and the duration of exposures to opioids (Avants

et al., 2000). This suggests better patient stabilization as the

duration of treatment increases (Gossop et al., 1999; Smyth et

al., 2005), reflecting the complexity of care for drug users and

the lengthy period required for the stabilization process, espe-

cially in primary care (Lovejoy et al., 1995). In our study, recent

substance use characterized individuals reporting buprenorphine

injection more than did one’s drug and alcohol use at treatment

initiation. In effect, some in-treatment factors are known to be

associated with risk behaviors or lower retention among substi-

tuted patients (Gerra et al., 2004). This emphasizes the need to
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improvemonitoring and focus more on in-treatment factors than

pre-treatment patients’ characteristics. We found an association

between experience of overdose or suicide ideation or attempt

and persistence of injectionwhile on substitution treatment. This

has already been documented in studies on methadone patients

carried out in different settings (Faggiano et al., 2003). The role

that depression and psychiatric comorbidities may play in the

persistence of injecting practices, particularly in primary care,

suggests the need for better coordination of the various health

care providers and social workers involved within the network

of physicians prescribing buprenorphine (Spire et al., 2007).

The present study also shows in the univariate analysis, that

there are significant associations between unemployment and

a lack of stable relationship or housing with the persistence of

buprenorphine injection. This result is consistent with previous

results showing a correlation between buprenorphine injecting

practices and being homeless (Blanchon et al., 2003).

The findings highlight the necessity of appropriate initial pre-

scription, the special attention required with respect to modes

of use and the patient’s perception of care. Trafton et al. have

already suggested in the case of methadone, that dosage-level

recommendations may not provide clinicians with sufficient

information to guide treatment practice. This is why studies

focusing on individual responses to treatment dosages must first

be carried out and then translated into clinical practice (Strang

et al., 2007; Trafton et al., 2006). All of these requirements

imply a well-established interaction between patient and physi-

cian (Guichard et al., 2007). These recommendations should

be made available for physicians prescribing OST in primary

care, including the possibility for them to provide referrals to

appropriate social and mental services in order to address and

minimize diversionwhen it is related to social vulnerability. This

in turn will enable them to apply a true model of comprehensive

care more efficiently for their patients.

Some limitations of this study should be acknowledged. It

is unknown to what extent the results obtained in the study can

be extended to the general population of individuals receiving

buprenorphine in primary care as this study was carried out only

in southeastern France. Caution must be exercised in generaliz-

ing our results to other countries because of lack of heterogeneity

in the regulatory environments, social contexts and cultural prac-

tices. Moreover, data on injecting practices came from a phone

interview as the use of a self-administered questionnaire (usually

more appropriate for collecting these outcomes (Latkin et al.,

1993)) was not feasible. However, as injection behavior may be

influenced by social desirability, this method of data collection

may be only affected by under-reporting, which in turn can bias

associations only conservatively. In addition, it was not possible

to validate self-reports by drug detection through urine analyses.

This act was refused by the study’s Ethical Committee because

although recommended, it was not obligatory in the primary

care setting. As suicide attempt or ideation was self-reported

and retrospective, intentional overdoses to end life may have

been excluded. Of course we cannot exclude the possibility that

some overdoses also occurred without the conscious decision to

end life. This possible underestimation of events in those actu-

ally reporting suicide attempt or ideation can only bias the OR

estimations for suicide attempt or ideation in a conservativeway.

An additional limitation is the use of the CAGE questionnaire

which is useful to rapidly identify alcohol dependent patients.

However, unlike the AUDIT questionnaire (Allen et al., 1997), it

is unable to identify patients with risky consumption. Not want-

ing to overload the patient’s interview and considering that the

major objective of the study was to document and investigate

access to and diversion of buprenorphine in primary care, we

decided that basic information about alcohol dependence was

sufficient.

This study has different clinical, drug policy and research

implications. To achieve patient stabilization on any OST,

treatment-strategy related factors (such as dosages, possible

side effects, co-prescriptions of other medications and coun-

seling) have to be considered together with patients’ experience

with treatment. This double assessment should be performed in

order to tailor to each patient’s particular addictive profile and

needs during the course of treatment. This in turn would opti-

mize patient satisfaction with received care as well as his/her

adherence to OST (and other medications). It could also help

to limit buprenorphine diversion and its presence on the black

market. To date, many ongoing initiatives have been success-

ful in reducing doctor shopping and diversion in France. One

such example is the advent of computerized prescriptions, which

allow identification of individuals with multiple prescriptions in

order to provide them with more appropriate care. These ini-

tiatives are a first step towards a fully implemented model of

care for office-based buprenorphine which must be accompa-

nied by efficient measures such as dosage increase, switching a

patient to methadone (Kakko et al., 2007) or addressing him/her

to either a social worker or specialized consultations if needed.

Re-evaluating the recommended dosages in France should form

part of a complete revision of the French model for deliver-

ing care to drug users without decreasing OST accessibility

in primary care. Further studies should be implemented for

patients receiving buprenorphine in primary care in order to

confirmourfindings, to understandmore thoroughly how toopti-

mize treatment effectiveness when also using other medications

and to decrease buprenorphine injecting practices. The increas-

ing access to buprenorphine around the world highlights the

urgency of optimizing both its efficiency and patients’ outcomes

by improving the model of its delivery through interventions

capable of assuring adherence to OST.
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Sterifilt® as an additional harm reduction tool for

injecting drug users (IDUs): fewer particles for fewer complications
P. Roux1, L. keijzer2, M.-P. Carrieri1

1 INSERM U912 (SE4S) / ORS PACA, Marseilles, France.
2 Apothicom, Paris, France.

Dissolved in 0,7ml 
of pure water in 
a stericup (sample 1)}

Methods (1)

Each solution was prepared with harm reduction paraphernalia (as drug users may do)
using the following products :

- 30,5mg of cornstarch

- 1 tablet of buprenorphine 8mg

- 1 tablet of Ritaline

Methods (2)

• With a 1cc syringe (approximately 0,7ml), we drew up a sample of each solution
using Sterifilt® (amidSF, ritaSF or bupSF) or without filtration (amidNF, ritaNF or bupNF)

• We added 10ml of pure water to 0.5ml of sample 1 (sample 2)

• We drew up a sample of 0.1ml of this latter solution and added 100ml of pure water
(sample 3)

• We counted the number of particles (x) in a sample of 3ml of the 100ml solution of
sample 3 using a particle counter (Liquid Syringe Sampler 3000A/HIAC/ROYCO)

• We calculated the number of particles (p) contained in the sample 1 : p=x/0.024

Methods (3)

Draw up  

0.5ml of 
sample 1  

Dilute with 
10ml with 
pure water 
(sample 2) 

Take 0.1ml 
of sample 2  

Prepare powder 
of each product 
(crushing tablet or 
weighing  powder)  

Dissolved 
powdered drug in 
0.7ml pure water 
(sample 1) 

Draw up  sample 1  

with a syringe using 
Sterifilt (SF) or not (NF)   

1. Dissolution 

2. Dilution 

Dilute sample 2 with 
100ml of pure water 
(sample 3) 

3. Particle count 

Take 3 samples 
of 3 ml from 
sample 3   

Particle count in 
each 3 ml sample  

Particle count  in 
sample 3 

Results (1)

Figure 1.Number of particles according to particle size (µm) 
without filtration and after filtration with Sterifilt® 

Results (2)

Figure 2.Number of particles according to particle size (µm) 
without filtration and after filtration with Sterifilt®

Results (3)

Figure 3.Number of particles according to particle size (µm) 
without filtration and after filtration with Sterifilt®
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Cornstarch filtration 
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Cornstarch with Sterifilt®
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Objectives
To assess the effectiveness of Sterifilt® (filter pore size=10µm) versus no filtration, in terms of particle
reduction of solutions of dissolved generic buprenorphine tablets, Ritaline tablets and cornstarch.

Conclusion (1)
• Preliminary results indicate that Sterifilt® significantly
reduces the amount and size of those particles responsible
for major harm to drug users.

• Although today there is an increase in drug use by sniffing,
intravenous drug use, especially in drug opioid dependent
individuals, is very prevalent.

• Harm reduction interventions are necessary to prevent
pulmonary complications.

• Promoting Sterifilt® as a useful and effective element of
harm reduction paraphernalia should be encouraged. 

Conclusion (2)
• Deaths from pulmonary complications due to injecting
practices have been documented in literature only within
case reports (since 1950).

• Further studies on fillers’ effects and potential diversion
must be implemented to help prevent such risks (drug
safety assessment)

• Implementation of Sterifilt® in HR programs should be
progressive and accompanied by training of drug workers
and drug users.

Acknowledgments • We would like to thank all those who made it possible to present these results: • All drug users who shared their own experiences of injec-
ting practices • The CEREGE which permitted us to carry out our experiments

Background (1)

• Besides injecting illicit drugs (heroin,
cocaine, amphetamines), it is known
that drug users divert certain pharma-
ceutical preparations. 

• However, these diverted products are
intended for oral and not intravenous
administration (barbiturates, metha-
done, pentazocine).

• The major concern lies with fillers
which are necessary for oral adminis-
tration such as talc, cornstarch, cellu-
lose and crospovidone.

Background (2)

• Tablets are crushed or capsules ope-
ned, the resulting powder is mixed with
water and the suspension is injected,
sometimes after being heated.

• Most fillers are insoluble: their parti-
cles are introduced into the vascular
circulation and then move into the pul-
monary system (talc, cornstarch).

• In addition to local complications due
to infections and vascular problems at
the site of injection, one of the serious
consequences is lung emboli.

Background (3)

• To reduce these harmful conse-
quences, drug users have been encou-
raged to use filters, most often a piece
of cigarette filter or a piece of cotton
wool. 

• Sterifilt® has been invented to subs-
titute these makeshift filters which
may be unsafe.

• It may constitute an additional tool
for harm reduction (including HCV risk
reduction) paraphernalia, as it filters
virtually no active drug and has single
use properties.

• Sterifilt® is distributed in the majority
of the French harm reduction pro-
grams, as well as some programs in
other countries.

Background (4)

• Although easy access to Subutex®
(buprenorphine) (BUP) has led to a re-
duction in HIV prevalence among IDUs
and in deaths from overdose, its su-
blingual tablet formulation, containing
starch, is known to be diverted by in-
jection.

• Generic types of buprenorphine in
sublingual tablet form are diverted to
the same extent as the brand drug but
the risk induced by their intravenous
use is potentially higher, due to the
presence, besides starch, of talc among
tablet fillers.
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Short communication

Buprenorphine sniffing as a response to inadequate care in substituted

patients: Results from the Subazur survey in south-eastern France

Perrine Roux a,b,c,⁎, Virginie Villes a,b,c, Didier Bry e, Bruno Spire a,b,c, Isabelle Feroni a,c,d,
Fabienne Marcellin a,b,c, M. Patrizia Carrieri a,b,c

a INSERM, U912 (SE4S), Marseille, France
b Université Aix Marseille, IRD, UMR-S912, Marseille, France
c ORS PACA, Observatoire Régional de la Santé Provence Alpes Côte d'Azur, Marseille, France
d Université de Nice Sofia Antipolis, France
e Réseau de santé toxicomanie du Vaucluse Retox 84, France

a r t i c l e i n f o a b s t r a c t

Background: Despite the safety profile of buprenorphine, which makes this treatment highly

acceptable for many countries, the risk of its diversion raises several public health and drug

policy concerns. Although buprenorphine injection has been investigated quite extensively,

diversion by sniffing has been overlooked. The Subazur survey gave us the opportunity to

identify factors associated with buprenorphine sniffing in patients receiving buprenorphine in

primary care.

Methods: We studied a population of 111 stabilized patients receiving office-based

buprenorphine in south-eastern France. The design of the study consisted of two

longitudinal assessments by phone interviews (at enrolment and 6 months later) detailing

patients' socio-demographic characteristics, addictive behaviors, treatment experience and

general health status. We used a logistic regression based on generalized estimating equations

(GEE) to identify factors associated with buprenorphine sniffing at any interview.

Results: Among the 111 interviewed subjects, 33 (30%) patients reported sniffing buprenorphine

after having initiated treatment. After multivariate analysis, 4 variables remained significantly

associatedwith buprenorphine sniffing: not living in a stable relationship, having had only one or

no parents during childhood, a history of drug sniffing and dissatisfaction with buprenorphine

treatment.

Conclusions: Our findings underline the need to address these patients to appropriate social

and mental services as well as diversifying therapeutic options, in order to provide them with

adequate care and minimize diversion. The issues highlighted in the study reflect the need for

recommendations for physicians prescribing OST in primary care to consider buprenorphine

diversion during treatment more as non-adherence behavior than an abuse.

© 2008 Elsevier Ltd. All rights reserved.

Keywords:

Buprenorphine

Sniffing
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Diversion

Opioid substitution treatment

1. Introduction

In France, the most prescribed opioid substitution treatment (OST) for injecting drug users (IDUs) is buprenorphine (Subutex®)

(Vignau et al., 2001). While large-scale diffusion of buprenorphine has contributed to a decrease in HIV prevalence among IDUs

(Duburcq, Charpak, Blin, &Madec, 2000), there is also an associated increased risk of its diversion. Different forms of buprenorphine

diversion have appeared, including for example inappropriate medical uses such as intravenous or intra-nasal use (sniffing).
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To date, the common attitude has been to label any use of a substitution treatment different than the prescribed mode of

administration as “illicit use” or “abuse” (Cicero et al., 2007; Stimmel, 2007). However, such diversion can also occur within a

medical context among patients receiving substitution treatment and in this case may reflect a problem of inadequate care. The

various non-medical routes of buprenorphine administration deserve closer investigation in order to help characterize individuals

at risk and prevent the underlying causes. Previous studies exploring factors related to buprenorphine injection have already

shown that inappropriate dosages of buprenorphine can influence buprenorphine injection (Vidal-Trecan, Varescon, Nabet, &

Boissonnas, 2003). Studies documenting buprenorphine sniffing are sparse and none has yet focused on its possible predictors.

Data from the Subazur survey enrolling patients receiving buprenorphine in primary care, gave us the opportunity to determine to

what extent the social context and pre-treatment mode of drug use can influence buprenorphine sniffing in individuals receiving

office-based buprenorphine and whether diversion by sniffing concerns patients who also divert buprenorphine by injection.

2. Materials and methods

2.1. Data collection

In 2004, a longitudinal survey was conducted among patients receiving office-based buprenorphine from a total of 32

physicians located in south-eastern France (Bouches-du-Rhône and Vaucluse). The major criterion for patients' inclusion in the

survey was to have been receiving buprenorphine for at least 3 months. One hundred and eleven subjects were enrolled between

October and December 2004 and were interviewed by phone both shortly after the enrollment visit and 6 months later. Only 75 of

the initial 111 patients were interviewed on the second occasion as the remaining 36 could not be reached.

Data were collected by professionally trained interviewers and included socio-demographic and medical information

concerning the period before and during buprenorphine treatment. At each of the two phone interviews, the study questionnaire

documented addictive behaviors, buprenorphine diversion (sniffing or injection) and information about the then current

buprenorphine treatment (prescribed dosage, patient's perception on dosage adequacy and satisfaction with the treatment). Each

patient's history of substance use was assessed using the Addiction Severity Index (ASI). The CAGE questionnaire was used to

screen for alcohol dependence at the time of the interview (Mayfield, McLeod, & Hall, 1974) and the CES-D to measure depressive

symptoms (Fuhrer, Rouillon, & Lellouch, 1986).

Buprenorphine sniffing during the course of treatment was defined at any interview as reporting to have sniffed buprenorphine

after treatment initiation or reporting buprenorphine sniffing during the 30 days prior to the interview. All patients (N=111) and

their interviews (N=186) were included in the analyses.

2.2. Statistical methods

The possible predictors of buprenorphine sniffing were assessed using a logit model based on generalized estimating equations

(GEE) (Zeger & Liang, 1986) over all the interviews. This approach was used in order to study factors associated with reporting

buprenorphine sniffing at any interview, while taking into account the correlation existing between repeated measures for the

same individuals (Carlin, Wolfe, Coffey, & Patton, 1999). We used an unstructured covariance matrix to model the correlation

between repeated measures. Variables with p values b0.25 in the univariate analysis were considered eligible for the final model,

which was built using a forward procedure, based on the log-likelihood ratio-test. All the analyses were performed using Stata 9.0.

3. Results

Table 1 shows the description of the addictive profile of patients at baseline and Table 3 the socio-demographic characteristics.

Among the 111 patients enrolled in the study, 33 (30%) reported buprenorphine sniffing after having started treatment initiation.

Table 1

Addictive profile of patients at baseline (M0)

N (%)

Buprenorphine sniffing a 33 (30)

Buprenorphine injection a 36 (32)

Heroine dependence b 85 (77)

Cocaine dependence b 14 (13)

Alcohol dependence b 9 (8)

Alcohol dependence (CAGE) c 27 (24)

Experience of overdose 26 (24)

Suicide ideation or attempts 44 (40)

Poly-drug dependence d 21 (19)

Time in years since the first drug injection (of any drug) (Median [IQR]) 18 [13;24]

a Since buprenorphine initiation.
b Before starting buprenorphine.
c In the year prior to the visit.
d Two or more non prescribed drugs.
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Twelve of those 33 also reported it at the second interview. Overall therefore, this behavior was reported in 45 of the total 186

interviews carried out. The outcome variable compared these 45 interviews where the event was reported with the remaining 141

interviews where it was not.

Table 2

Different buprenorphine diversion practices since buprenorphine initiation at baseline

No buprenorphine sniffing Buprenorphine sniffing Total

No buprenorphine injection 54 21 75

Buprenorphine injection 23 12 35

Total 77 33 110

Table 3

Factors associated with buprenorphine sniffing in patients receiving office-based buprenorphine

No. of interviews (%) OR [95%CI] p-value Adjusted OR[95%CI] p-value

Median age at baseline a 38 [34; 42] 0.88 [0.81–0.94] b 10− 3

Gender

Male 124 (67) 1

Female 62 (33) 1.3 [0.6–2.9] 0.57

Having child(ren) b

Yes 94 (52) 1

No 87 (48) 2.2 [1.0–5.0] 0.05

High school certificate b

Yes 54 (34) 1

No 106 (66) 2.2 [0.9–5.1] 0.08

Living in a stable relationship b

Yes 84 (47) 1 1

No 96 (53) 2.5 [1.1–6.0] 0.03 3.6 [1.3–9.6] 0.01

Stable housing

Yes 165 (92) 1

No 15 (8) 0.9 [0.3–2.7] 0.82

Owner or renter of her/his home b

Yes 160 (88) 1

No 22 (12) 3.3 [1.4–8.3] 0.009

Heroin dependence at treatment initiation b

No 45 (24) 1

Yes 140 (76) 2.8 [0.9–8.9] 0.08

Cocaine dependence at treatment initiation

No 160 (86) 1

Yes 25 (14) 1.4 [0.5–4.3] 0.56

History of sniffing c, b

No 98 (53) 1 1

Yes 87 (47) 5.6 [2.3–13.7] b10−3 7.7 [2.7–21.9] b10−3

Treatment satisfaction b

Satisfied 160 (88) 1 1

Unsatisfied 21 (12) 2.5 [1.0–6.1] 0.05 3.4 [1.2–10.0] 0.02

Perceiving their dosage as inadequate

No 154 (86) 1

Yes 26 (14) 0.9 [0.4–2.3] 0.91

Suicide ideation or attempts c, b

No 109 (59) 1

Yes 77 (41) 1.7 [0.7–3.8] 0.21

Unsanctioned use c, b

No 82 (44) 1

Yes 104 (56) 2.2 [1.0–5.0] 0.06

Childhood with one or no parents b

No 94 (51) 1 1

Yes 92 (49) 4.0 [1.6–10.0] 0.003 3.2 [1.2–8.4] 0.02

Median [IQR] dosage of buprenorphine prescribed (mg) a 6 [2; 12] 1.00 [0.94–1.06] 0.98

Alcohol dependence (CAGE in the previous year)

No 149 (80) 1

Yes 37 (20) 1.4 [0.7–3.2] 0.36

Median [IQR] Time since the first injection (of any drug) (years) a, b 18[13; 24] 0.94 [0.90–0.98] 0.003

Crude and adjusted OR using GEE logit model (Subazur Study, N=111 patients, 186 interviews).
a Per 1 unit increase.
b Eligible for the multivariate model (pb0.25).
c During lifetime.
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Thirty six patients (32%) reported buprenorphine injection after having started treatment initiation. Overall twelve patients

(11%) reported having practiced both injection and sniffing. The joint distribution of these practices is presented in Table 2.

Table 3 reports crude and adjusted OR estimates of factors associated with reporting buprenorphine sniffing during the

course of treatment. After the multivariate analysis, four of these factors remained associated: not living in a stable relationship

OR|95%CI]=3.6[1.3–9.6], having spent their childhood with only one or no parents OR|95%CI]=3.2[1.2–8.4], having a history of

drug sniffing OR|95%CI]=7.7[2.7–21.9] and being dissatisfied with buprenorphine treatment OR|95%CI]=3.4[1.2–10.0]. Interest-

ingly, the lack of at least one parent during childhood was strongly associated with cocaine dependence at treatment initiation

(pb0.05).

4. Discussion

Though buprenorphine diversion by sniffing has already been documented for more than a decade (Strang, 1991), this is the

first study which explores factors associated with buprenorphine sniffing among patients receiving office-based buprenorphine.

With the increase in intra-nasal drug use during these last years (Frank, 2000; Verthein, Haasen, Prinzleve, Degkwitz, & Krausz,

2001), we are now aware of the fact that this mode of administration can incur health injuries (Blaise, Vanhooteghem, & de la

Brassinne, 2007; Decelle, Cosyns, Georges, Jadoul, & Lefebvre, 2007) and viral infections (Koblin, Factor, Wu, & Vlahov, 2003).

Identifying predictors of buprenorphine sniffing may be central to pinpointing individuals at risk more effectively.

Our findings showed that patients who reported buprenorphine sniffing were younger, less likely to have a stable relationship,

had spent their childhood with only one or no parents and finally reported being dissatisfied with buprenorphine treatment.

There are two possible explanations for the association between a history of sniffing and buprenorphine sniffing. The

persistence of sniffing can be either the expression of the dependence on the act or the need to experience the same effects of the

drugs sniffed before treatment, in particular for those used to sniffing heroin. Patients dependent on heroin or cocaine by sniffing

are known to have different characteristics (Barrio et al., 2001). Moreover there has been an increased use of heroin sniffing among

young people in recent years (Eaves, 2004) which may be due to the effect of harm reduction campaigns (Van Ameijden &

Coutinho, 2001). However buprenorphine is not recognized as a major therapeutic option for cocaine dependent individuals

(Schottenfeld et al., 2005; Strain, Stitzer, Liebson, & Bigelow, 1994). Our results are consistent with others which show that sniffers

encounter greater difficulty than injectors in finding adequate treatment for their dependence. As already shown in a previous

paper (Roux et al., 2008), the present study highlights the fact that buprenorphine sniffing does not share the same determinants

as buprenorphine injection, since in the present study buprenorphine injectors were more likely to have a longer history of opioid

use and severe depression. As eachmode of buprenorphine diversion has a specific pattern of risk factors, the manner inwhich the

treatment is diverted can give important indications to physicians about the patients' specific care needs.

Interestingly, those in our study who spent their childhood with one or no parents were at a higher risk of sniffing

buprenorphine. The relationship between childhood trauma and drug use, cocaine in particular, has already been highlighted in

previous research (Cicchetti & Toth, 2005; Kosten, Miserendino, & Kehoe, 2000). It is possible that diversion of buprenorphine by

sniffing in patients who had a lack of parental support during childhood may better reflect patients with a history of cocaine use,

something which may have been underreported in the interviews.

Taken together, these results indicate that patients receiving buprenorphine in primary care andwho practice sniffing constitute a

specific populationwhichmaybedissatisfiedwith their treatment. Consequently theymay require different clinicalmanagement and/

or a different substitution treatment. In order to confirm this, further studieswill be necessary to determine if they showa response to

different treatments and which treatment could be the most efficient. These issues highlight the need for recommendations also for

physicians prescribingOST inprimary care in order to bring about amultidisciplinary andmore patient-centered approach. In order to

provide adequate care and minimize diversion, steps should be taken to prompt physicians to investigate the various modes of

buprenorphine administration more thoroughly and to address patients to appropriate social and mental services.
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Santé 

Réduction des Risques 

Usages de Drogues

SWAPS nº 51 

Commentaire

L'OICS, ennemi de la RdR ? 

par Perrine Roux et Patrizia Carrieri 

Inserm U912, ORS PACA, Marseille

Aujourd'hui, peu de monde imagine à quel point le contrôle international des drogues et 

des substances dites "psychotropes" se trouve aux mains d'une poignée de personnes. 

Certes, on pourrait être rassuré de les savoir sous la responsabilité des Nations Unies, mais 

les récentes déclarations de l'Organe international de contrôle des stupéfiants (OICS, ou 

INCB en anglais) confirment son aveuglement face aux acquis de la réduction des risques.  

Le contrôle international de drogues 

Le contrôle international des drogues est passé sous la responsabilité des Nations Unies après 

la seconde guerre mondiale. Trois conventions ont été élaborées sous les auspices de la Ligue 

des Nations. La Convention unique sur les stupéfiants (1961) a tracé les fondements sur 

lesquels reposent les mécanismes de contrôle actuels. Cette convention concernait alors les 

substances d’origine végétale telles que l’opium, l’héroïne, la cocaïne et le cannabis. En 1971, 

la Convention sur les substances psychotropes étendit le contrôle à un grand nombre de 

produits, souvent utilisés à des fins médicales, mais qui font l’objet d’abus et de détournement 

vers le marché illicite. En 1988, la Convention des Nations Unies contre le trafic illicite des 

stupéfiants et des substances psychotropes élargit les contrôles à l’ensemble de la chaîne des 

marchés, du contrôle des matières premières aux mesures pour prévenir le blanchiment 

d’argent. 

L’Organe international de contrôle des stupéfiants (OICS) 

Aujourd’hui, le contrôle des stupéfiants et des substances psychotropes est placé sous l’égide 

d’un organe des Nations Unies, l’International Narcotics Control Board (INCB), ou Organe 

international de contrôle des stupéfiants (OICS). Chargé de l’application des conventions des 

Nations Unies sur les drogues, ce bureau constitué de 13 membres est indépendant et ne tient 

pas compte des autres priorités de l’ONU telles la lutte contre la pandémie VIH et la réduction 

de risques (RdR). 

Signée par 183 Etats, la Convention unique de 1961 édicte que "les parties envisageront avec 

une attention particulière l’abus des stupéfiants et prendront toutes les mesures possibles 

pour le prévenir et pour assurer le prompt dépistage, le traitement, l’éducation, la post-cure, 



la réadaptation et la réintégration sociale des personnes intéressées". Ainsi, le rôle de l’OICS 

est de contrôler l’utilisation des substances pouvant faire l’objet d’abus ou de détournement 

(stupéfiants et autres substances psychotropes) tout en permettant leur mise à disposition à des 

fins médicales et scientifiques. 

En 1993, l’OICS a décrété que les programmes de réduction des risques pouvaient constituer 

une partie de la stratégie globale de réduction de la demande, mais qu’ils ne devaient pas être 

mis en œuvre aux dépens - ou considérés comme des substituts à d’autres politiques 

importantes (telles que la prévention) de réduction de la demande de produits illicites. 

Cependant, l’interprétation des textes des conventions faite récemment par l’OICS inspire de 

sérieuses inquiétudes
1
. Alors qu’il est censé veiller à la bonne application des règles 

concernant les drogues, cet organe s’éloigne en effet de son rôle en cherchant plus à accroître 

la liste des produits sous contrôle dans une perspective de "tolérance zéro" qu’à anticiper les 

conséquences en termes d’accès à ces produits utilisés à des fins médicales. A titre d’exemple, 

l’OICS a proposé la reclassification internationale de la buprénorphine sur la liste des 

stupéfiants, proposition heureusement rejetée par le comité d’experts sur la dépendance aux 

drogues de l’OMS en 2006 en raison des bénéfices reconnus de la buprénorphine en termes de 

prévention du VIH et de réduction de la mortalité associée aux drogues
2
. 

Afin de contrôler l’abus, l’OICS influe sur les politiques internationales et tend à réduire de 

manière inquiétante l’accès, non seulement aux traitements de substitution et aux programmes 

de RdR pourtant reconnus pour leur efficacité en termes de santé publique, mais aussi aux 

antalgiques opiacés
3
 qui jouent un rôle majeur dans le traitement de la douleur. Il prône de 

plus une politique de plus en plus répressive sur le contrôle des drogues dont les conséquences 

directes peuvent se mesurer par le nombre d’arrestations et d’incarcérations, une 

augmentation du VIH
4
 et des overdoses

5
.  

Dans un article récemment paru dans The Lancet, Joanne Csete et Daniel Wolfe exposent 

comment l’OICS a dérogé à ses missions
1
. En n’opposant aucune sanction à un pays tel que la 

Russie, où buprénorphine et méthadone sont considérées comme illégales, même dans un 

cadre médical, le bureau va à l’encontre des principes édictés par la Convention de 1961. De 

même, l’OICS ne s’est jamais prononcé contre les méthodes de traitement utilisées dans 

certains pays qui incluent l’incarcération, les travaux forcés voire les électrochocs ou la 

lobotomie. Au cours de la "guerre aux drogues" menée par la Thaïlande en 2003, plus de 2500 

usagers de drogue ont trouvé la mort et 50000 ont été incarcérés. L’OICS n’a pourtant pas 

hésité à exprimer sa confiance envers le gouvernement thaïlandais, l’encourageant à continuer 

ses "recherches" en termes de lutte contre la toxicomanie, estimant qu’elles auraient permis de 

diminuer la consommation de méthamphétamine. 

Alors que l’efficacité des approches de RdR est désormais prouvée scientifiquement, l’OICS 

apparaît ainsi comme un dangereux "totem" des approches répressives, inefficaces et 

obsolètes. C’est pourquoi Csete et Wolfe plaident dans leur article pour un renouvellement 

des membres de l’OICS afin d’y associer des personnes favorables à la RdR. 

De Galilée à la réduction des risques 

L’article de deux experts nord-américains, Dan Small et Ernest Drucker, publié dans Harm 

reduction Journal le 7 mai 2008 établit un parallèle audacieux entre la vision copernicienne 

de l’univers soutenue par Galilée au XVII
e
 siècle et la politique des drogues qui reconnaît 

aujourd’hui la RdR comme un outil majeur de prévention
6
. Deux visions du monde 

s’affrontent au temps de l’Inquisition : l’une, soutenue par l’Eglise, dans laquelle la Terre se 



trouve au centre de l’univers, et l’autre où le soleil tient cette place centrale que nous lui 

connaissons tous aujourd’hui et qui était celle de Galilée. Pourtant, le 22 juin 1633, il est 

condamné par le Saint-Office à la prison à vie pour avoir soutenu et rédigé la thèse de 

l’héliocentrisme dans son ouvrage intitulé Dialogue sur les deux grands systèmes du monde. 

Actuellement, à l’instar de la censure exercée au temps de l’Inquisition sur toutes les 

informations arguant que la Terre tournait autour du soleil, l’usage du terme "réduction des 

risques" n’est pas autorisé dans les documents du gouvernement fédéral des Etats-Unis, signe 

d’un déni farouche des réalités locales et des besoins de santé des populations concernées. On 

perçoit ici un lien entre le contrôle mené par l’OICS et la politique américaine des drogues. 

Début mars 2008, l’OICS, sous la présidence de Philip Emafo, présentait son nouveau plan de 

contrôle des stupéfiants et produits illicites, dans lequel il enjoint non seulement aux pays 

ayant développé des actions innovantes de RdR d’y renoncer mais aussi d’admettre 

publiquement leur erreur, sous peine d’être accusés d’hérésie en matière de politique contre la 

drogue. Ironie du sort, à quelques jours d’intervalle, l’académie des sciences pontificales 

érigeait une statue de Galilée en signe de reconnaissance des erreurs de l’Eglise. 

Cette riche leçon sur la relation entre croyance et développement du savoir humain n’a 

manifestement pas été retenue par l’OICS. Porté par des croyances depuis longtemps 

révolues, celui-ci déploie une violente et dangereuse politique prohibitionniste et fait à son 

tour preuve d’aveuglement en condamnant les mesures phares de RdR, telles que 

l’accompagnement à l’injection dans des populations marginalisées et l’accès aux traitements 

de substitution dans des pays où les épidémies de VIH et d’hépatites ne cessent de croître et 

tuent chaque année des milliers de personnes. 

Le cas français 

Avant les années 1990, la France menait une politique proche de celle prônée par l’OICS
7
 et 

présentait des résultats catastrophiques : 40% de prévalence du VIH chez les usagers de 

drogues et 500 overdoses annuelles, sans parler de la criminalité liée aux drogues. A partir de 

1995-96, la France est passée à une politique intégrant la réduction des risques qui a 

largement démontré son efficacité
8
 : impact sur l’épidémie à VIH, réduction des pratiques 

d’injection et des overdoses... 

Le chemin de la réduction des risques a été judicieusement pris, mais de nombreux efforts 

restent à fournir, tout particulièrement au sein du système pénitentiaire. En matière de 

législation sur la consommation de drogues, le risque d’un renforcement du système pénal 

aurait pour conséquence de gonfler les effectifs en milieu carcéral. Or les conditions actuelles 

de détention en France - surpeuplement des prisons, risques de contamination par le VIH et 

les hépatites et enfin, absence de programme de réduction des risques - sont dangereuses
9
. 

La Mildt, organisme chargé de coordonner l’action du gouvernement français dans tous les 

domaines touchant à la toxicomanie, paraît pourtant emprunter le même chemin que l’OICS, 

suscitant l’inquiétude de nombreux cliniciens, chercheurs et représentants d’associations, 

comme en témoigne la prise de position publiée dans Libération le 26 mai
10

. 

Notre système de prise en charge des usagers de drogues est utilisé comme modèle pour des 

pays nécessitant la mise en œuvre de mesures urgentes pour faire face à l’épidémie VIH. 

Puisse ce système rester un exemple et le chemin déjà parcouru en matière de réduction des 

risques ne pas être anéanti par le spectre de l’Inquisition. 
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