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ABSTRACT

In France, most cases of opioid use disorder are treated with buprenorphine by
general practitioners in private practice. Using reimbursement data of a represen-
tative sample of the French population, Echantillon Généraliste des Bénéficiaires,
we investigated mortality during periods when patients were in and out of treat-
ment in a cohort of 713 new users of buprenorphine having a mean (SD) follow-
up of 4.5 (1.5) years. The mortality rate was 0.63 per 100 person-years (95% Cl,
0.40-0.85) overall. In a multivariate Cox regression model, compared with being
in treatment, being out of treatment was associated with a markedly increased
risk of death (hazard ratio = 29.04; 95% Cl, 10.04-83.99). Buprenorphine
appears to be a strong protective factor against mortality.

Ann Fam Med 2017;15:355-358. https://doi.org/10.1370/afm.2098.

INTRODUCTION

n France, methadone and buprenorphine received marketing authoriza-

tion for medication-assisted treatment for opioid use disorder in 1995

and 1996, respectively. Methadone can be initially prescribed only
within a specialized addiction treatment center or a hospital. To facilitate
access to opioid maintenance treatment (OMT), buprenorphine can be
started in any setting—either specialized centers or office-based general
medical practices—as it can be prescribed by all medical doctors without
requirement for supplementary education or special licensing.! In contrast
to counterparts in other countries, therefore, most patients with opioid use
disorder in France are treated with buprenorphine prescribed by general
practitioners in private practice, with the medication dispensed exclusively
in community pharmacies.>* The maximum prescription duration for a sin-
gle prescription is 28 days, with weekly dispensing unless otherwise speci-
fied (from daily to every-28-day dispensing). At the start of treatment, the
medication may be dispensed daily with supervision by the pharmacist on
site. No restriction exists regarding number of patients with opioid use
disorder managed by a general practitioner.

Mortality among regular users of heroin is estimated to be 2 deaths per
100 person-years worldwide.* Whereas buprenorphine has been shown
to reduce heroin overdose in US and Australian populations®® and has
dramatically done so in France,” few data exist regarding mortality among
patients treated with buprenorphine in the context of family medicine. We
therefore investigated mortality among outpatients starting OMT with
buprenorphine or buprenorphine-naloxone in France, comparing deaths
during periods in and out of buprenorphine treatment.

METHODS

Our data source was the Echantillon Généraliste des Bénéficiaires (EGB),
a permanent 1 in 97 representative sample of individuals covered by
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the French Health Insurance System; in 2016, this an ecologic estimator of social deprivation (FDep, 2008
sample consisted of about 700,000 individuals.® We version),'? the status of the beneficiary, and universal
built a cohort of patients aged 16 to 60 years newly insurance coverage (coverage for those unemployed and
starting buprenorphine or buprenorphine-naloxone with low income). Statistical analysis used SAS Guide43
therapy between January 2007 and December 2011. software (SAS Institute, Inc). Details of our methods are
All patients had at least 2 years of follow-up (until described in the Supplemental Appendix.

December 2013), and any sub-
sequently switching to metha-
done were excluded.

During OMT, patients'
drug exposure generally var-
ies widely over time, with a
succession of periods in and
out of treatment.” To define
the different buprenorphine
periods (including exposure to
buprenorphine, buprenorphine-
naloxone, or both), we con-
sidered patients to be in
buprenorphine treatment if
they received regular dispens-
ing of the drug (see Supple-
mental Appendix, available at
http://www.annfammed.org/
content/15/4/355/suppl/DC1/
for a detailed description of
treatment period calculations).
We considered them to be out
of treatment at all other times.

The risk of all-cause
mortality was investigated
with a multivariate hazard
proportional Cox regression
model considering buprenor-
phine treatment periods as
time-dependent variables.
Other covariates were age;
sex; Charlson comorbidity
index (predicts mortality risk
according to 19 comorbidities);
psychiatric diagnoses (coded
according to International
Classification of Diseases 10th
Revision) recorded as chronic
diseases (allowing a full cover-
age by the health insurance
system) or recorded during a
hospitalization; and dispensed
psychoactive medications
(opioid analgesics, antiepilep-
tics, antipsychotics, benzo-
diazepines, antidepressants,
drugs for alcohol use disorder).
Socioeconomic covariates were

Table 1. Characteristics of Outpatients Initiating Buprenorphine Treatment
for Opioid Use Disorders, Overall and According to Vital Status

Vital Status

Overall Alive Deceased P
Characteristic (N =713) (n=684) (n=29) Value
Sex, No. (%) .16

Male 535 (75.0) 510 (74.6) 25 (86.2)

Female 178 (25.0) 174 (25.4) 4 (13.8)

Age at first buprenorphine claim, mean 32.9 (9.0) 32.6 (8.9) 41.0 (9.2 <.001

(sD). y
Status of beneficiary related to health .21

insurance affiliation, No. (%)

Insured 678 (95.1) 649 (94.9) 29 (100.0)

Relative 35 (4.9) 35 (5.1) 0 (0.0)

Universal insurance coverage, No. (%) 296 (41.5) 284 (41.5) 12 (41.4) .99
Specialty of first buprenorphine prescriber, 1.00

No. (%)

General practitioner 683 (95.8) 654 (95.6) 29 (100.0)

Psychiatrist 10 (1.4) 10 (1.5) 0(0.0)

Other specialist 9(1.3) 9(1.3) 0 (0.0)

Not determined 11 (1.5) 11 (1.6) 0 (0.0)

Practice of first buprenorphine prescriber, .69

No. (%)

Private practice 604 (84.7) 579 (84.6) 25 (86.2)

Salaried in a private establishment 92 (12.9) 88 (12.9) 4 (13.8)

Not determined 17 (2.4) 17 (2.5) 0 (0.0)
Deprivation index (FDep08?), mean (SD) 0.4 (1.6) 0.4 (1.6) 0.1 (1.5) A4
Charlson comorbidity index,® No. (%) .006

0 606 (85.0) 587 (85.8) 19 (65.5)

1 85 (11.9) 78 (11.4) 7 (24.1)

>2 22 (3.1 19 (2.8) 3(10.3)

Health insurance coverage for a psychi- 55 (7.7) 51 (7.5) 4 (13.8) .21
atric disorder, No. (%)
Hospitalization, No. (%)

For a psychiatric disorder 5 (3.5) 23 (3.4) 2 (6.9) 31

For another disorder 106 (14.9) 100 (14.6) 6 (20.7) .37
Use of opioid analgesics, No. (%) 429 (60.2) 417 (61.0) 12 (41.4) .04

Morphine 9 (5.5) 36 (5.3) 3 (10.3) .21

Codeine, combinations 212 (29.7) 207 (30.3) 5(17.2) 13

Dextropropoxyphene, combinations 133 (18.7) 127 (18.6) 6 (20.7) 77

Tramadol 134 (18.8) 129 (18.9) 5(17.2) 83

Tramadol, combinations 227 (31.8) 221 (32.3) 6 (20.7) 19
Use of other medications, No. (%)

Benzodiazepines and similar 538 (75.5) 512 (74.9) 26 (89.7) .08

Antidepressants 304 (42.6) 286 (41.8) 18 (62.1) .03

Antipsychotics 216 (30.3) 206 (30.1) 10 (34.5) .62

Antiepileptics 107 (15.0) 100 (14.6) 7 (24.1) 18

Drugs for alcohol dependence 2 (10.1) 9 (10.1) 3 (10.3) .96

2 An ecological estimator of social deprivation. Range is generally -1 (most socially disadvantaged) to +1 (least
socially disadvantaged).
b Range is 0 to 37; higher scores indicate greater comorbidity and predict higher 1-year mortality.
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RESULTS

Among 1,076 patients starting OMT from 2007 to
2011, a total of 713 patients received buprenorphine

or buprenorphine-naloxone. This cohort had 3,219.4
person-years of follow-up, with a mean of 4.5 years (SD
1.5). For 588 patients (82.5%), the first buprenorphine
prescriber was a general practitioner in private prac-
tice. Patients were treated for a median duration of 680
days (interquartile range, 116-1,292) corresponding to
3 treatment periods (interquartile range, 1-6). Twenty-
five patients (3.5%) were hospitalized for a psychiatric
disorder and 106 (14.9%) for another disease; the mean
duration of hospitalization was 7.0 days (SD 9.8).

Twenty-nine patients (4.1%) died during follow-up
(none during hospitalization). Table 1 describes the
characteristics of cohort patients overall and accord-
ing to their vital status. The mortality rate was 0.63
per 100 person-years (95% CI, 0.40-0.85) in our study
cohort, compared with 0.24 per 100 person-years (95%
CI, 0.24-0.25) for other individuals aged 16 to 60 years
from the same database during the same period.

In the multivariate analysis, patients had an elevated
risk of death if they were older than 40 years as com-
pared with younger than 30 years (hazard ratio = 3.94;
95% ClI, 1.45-10.69) and especially when they were out
of buprenorphine treatment as compared with in treat-
ment (hazard ratio =29.04; 95% CI, 10.04-83.99) (Table
2). Opioid analgesic use was associated with a lower risk
of death (hazard ratio=0.37; 95% CI, 0.18-0.79).

ratio of 29, which is more than 10-fold higher than that
previously reported in a meta-analysis (pooled hazard
ratio of 2.38 for out-of-treatment periods*). Most pre-
vious studies, however, were conducted among patients
treated with methadone. We might also interpret this
result cautiously because of the low number of deaths
observed during our 7-year study period.

Pain is recognized as interacting with opioid use
disorders, with a lower effectiveness of OMT and a
higher risk of relapse in patients reporting pain."> The
association of opioid analgesics with reduced mortality
might therefore be interpreted as an indicator of better
pain management.

Medications dispensed in hospital settings are not
available in the EGB database. For some patients, the
duration of buprenorphine treatment could have been
underestimated, and they may have received the medi-
cation during hospitalization when they were consid-
ered to be out of treatment. This bias seems limited,
however, given the low number of days of hospitaliza-
tion during the study period.

To the best of our knowledge, this study is the first
to describe the association of exclusive buprenorphine
maintenance with mortality among patients in ambula-
tory practice. In this French-specific context, being
in treatment vs out of treatment was associated with
a reduction of at least 10-fold in the risk of death.
These findings should encourage physicians to avoid
interrupting buprenorphine treatment and encourage
patients to continue treatment as long as it is needed.

DISCUSSION

There is a lack of data regarding the
association of buprenorphine as sole

Table 2. Factors Associated With Mortality Among Outpatients
With Opioid Use Disorder Treated With Buprenorphine, in
Univariate and Multivariate Cox Models

OMT with mortality in office-based
general medical practice. We found

that compared with the French gen-
eral population, the mortality rate
for patients initiating buprenorphine
treatment was 3 times higher; at the
same time, it was lower than that
observed in previous studies among
dependent or regular users of opi-
oids.* In a recent study performed
in Australia, where buprenorphine
can be prescribed only by registered
physicians, the mortality rate for
buprenorphine-treated patients was
0.4 per 100 person-years,' which is
consistent with our findings.

Our study showed that during
buprenorphine OMT, being out of
treatment was associated with sharply
elevated mortality risk, with a hazard

Crude Adjusted
Hazard Ratio P Hazard Ratio P
Factor (95% CI) Value (95% dI) Value
Buprenorphinevtreat- 33.22 (11.56-95.50) <.001 29.04 (10.04-83.99) <.001
ment: out vs In
Age, y
<30 Ref Ref
30-40 1.37 (0.42-4.48) 61 1.08 (0.33-3.54) 90
>40 6.47 (2.40-17.43) <.001 3.94 (1.45-10.69) .007
Charlson comorbidity
index
0 Ref - -
1 2.68 (1.23-6.37) 03
>2 4.75 (1.41-16.08) .01
Sex: female vs male 0.49 (0.17-1.41) .18 - -
Medication use
Opioid analgesics 0.40 (0.19-0.83) .01 0.37 (0.18-0.79) .01
Antidepressants 2.06 (0.97-4.37) .06 - -
Benzodiazepines 2.61 (0.79-8.62) 12 - -

(and similar)

Ref = reference group.
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To read or post commentaries in response to this article, see it
online at http://lwww.AnnFamMed.orglcontent/15/4/355.
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