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Abstract Background: Marketing authorization for rimonabant was withdrawn in
October 2008, mainly because the psychiatric adverse effects could not be
addressed by further risk minimization.

Objective: The aim of the study was to compare the risk of major and minor
depressive episodes in the 6 months prior to and the 6 months after starting
treatment with rimonabant.

Methods: We conducted a before and after study using the observational
cohort technique of Modified Prescription Event Monitoring to compare the
risk of major and minor depressive episodes in new users of rimonabant
reported in the 6 months before to the 6 months after starting treatment with
rimonabant. Patients were identified from dispensed prescriptions issued by
primary care physicians from June 2006 to October 2008. Patient demo-
graphics and information on depressive episodes were requested 6 months
after the date of the first prescription for each patient. Risk ratios (RR) were
calculated by comparing before and after events using a matched analysis.
Results: The cohort comprised 10011 patients. The number of patients who
had major depressive episodes before and after starting treatment were
147 and 168, respectively (RR 1.14; 95% CI 0.94, 1.39) and the number of
patients who had minor depressive episodes were 825 and 829, respectively
(RR 1.00; 95% CI 0.93, 1.10). For patients who had a previous history of
psychiatric illness (n=1132), 91 and 73, respectively, experienced major de-
pressive episodes (RR 0.80; 95% CI10.62, 1.03), and 367 and 220, respectively,
experienced minor depressive episodes (RR 0.59; 95% CI 0.53, 0.68). For
patients without a previous history of psychiatric illness (n=8879), 56 and 95,
respectively, experienced major depressive episodes (RR 1.7;95% CI1 1.2, 2.3),
and 458 and 609, respectively, experienced minor depressive episodes (RR 1.33;
95% CI 1.20, 1.48).

Conclusions: When comparing all patients in the cohort, there was no in-
creased risk of developing a depressive episode whilst taking rimonabant.
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However, when considering subsets of patients with and without a previous
history of psychiatric illness, the risk profiles were different. In patients
without a previous history of psychiatric illness, there were more depressive
episodes in the 6 months after starting treatment compared with the 6 months
before starting treatment with rimonabant.

Background

Rimonabant (Acomplia®; Sanofi-Aventis,
Guilford, Surrey, UK) was launched in the UK in
June 2006. It was licensed as an adjunct to diet
and exercise for the treatment of obese (body
mass index [BMI] >30kg/m?) and overweight
(BMI >27kg/m?) patients with associated risk
factors, such as type 2 diabetes or dyslipidaemia.!!!
Marketing authorization was withdrawn in October
2008 because the psychiatric adverse effects could
not be addressed by further risk minimization.

Rimonabant is a selective cannabinoid-1 re-
ceptor antagonist that has been shown to suppress
endogenous activation of the endocannabinoid
system.>3l The endocannabinoid system maintains
a homeostatic state, and response to stressful stim-
uli is maintained through the release of endo-
genous cannabinoids. Blocking this system with
rimonabant has the potential to interfere with the
response to stressful stimuli, making anxiety, de-
pression and other psychiatric effects more likely.[!

Obesity is a chronic multifactorial diseasel!
and as standards of living continue to rise, weight
gain and obesity are posing a growing threat to
public health worldwide. The WHO has estimated
that approximately 300 million people worldwide
are obese, which has considerable economic con-
sequences for healthcare systems.[® The most re-
cent figures for the UK show that 24% of men
and women were obese in 2007 (BMI =30 kg/m?).
In addition, 46% of men and 32% of women were
overweight (BMI >27 kg/m?).[%! Obesity is asso-
ciated with a significant increase in morbidity and
mortality and has also been linked to an increased
risk of hypertension, heart disease, diabetes mel-
litus and cancer.”"'" As a consequence of the
growing public health impact of the obesity pan-
demic, the development of safe and effective anti-
obesity medications is paramount.
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An association between obesity and depression
has long been proposed; however, the exact nature
of this association has not been established.'?-13]
The risk of depression appears to be increased in
obese patients;[!!8 however, it has also been
hypothesized that depression may be a predictive
factor for future obesity.['3] At the time of rimo-
nabant approval, psychiatric adverse effects,
particularly depressive episodes, anxiety and
sleep disorders, were identified as the main safety
concerns.['l This Modified Prescription Event
Monitoring (M-PEM) study, which started in
June 2006, was included in the risk management
plan for rimonabant with the aim of expanding
the safety knowledge and calculating the risk of
depressive episodes occurring in patients pre-
scribed rimonabant in general practice. In July
2007, the Committee for Medicinal Products
for Human Use (CHMP) recommended the con-
traindication of rimonabant in patients with
major depression or those being treated with an-
tidepressants.['”) In October 2008, the marketing
authorization was suspended because the avail-
able data indicated that rimonabant was less
effective in clinical practice than was predicted
from clinical trial data, and the psychiatric ad-
verse effects could not be addressed by further
risk minimization.?"]

At the time of withdrawal, the available post-
marketing safety information was limited. Van
Gaal et al.?! reported anxiety, mood alterations
with depressive symptoms and depressive dis-
orders among the most common adverse events
experienced by users of rimonabant (20 mg/day)
in a phase III trial.['2"1 In a further study by
Després et al.,??l depression, anxiety and nausea
were identified as the three most common reasons
for discontinuing rimonabant therapy. In this
M-PEM study, the most commonly reported rea-
sons for discontinuing therapy were depression,
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nausea and mood change. A meta-analysis of
four double-blind, randomized, controlled trials
(RCTs) for rimonabant (20 mg/day) showed an
increased risk of psychiatric adverse events, in-
cluding depressed mood and anxiety.[!>-23]

PEM is a non-interventional observational
methodology and typically collects information on
large cohorts of patients (frequently over 10 000).
The prescribing decisions of general practitioners
(GPs) are not influenced by this methodology.
PEM studies are conducted on a national scale
and include patients prescribed newly marketed
medicines in everyday clinical practice. Hospital
prescriptions are not included in PEM studies.
M-PEM methodology can be employed to investi-
gate a variety of drug-related issues.”*! During
this study, patient characteristics 6 months prior
to exposure to 6 months after starting treatment
with rimonabant were collected. In addition, in-
formation about medical history of psychiatric
illness 6 months prior to starting treatment with
rimonabant was collected.

The objective of the study was to compare the
risk of major and minor depressive episodes® in
the 6 months prior to and the 6 months after
starting treatment with rimonabant.

Methods

A before and after study on an inception cohort
of patients prescribed rimonabant in England
was conducted, using the technique of M-PEM,
described in more detail previously.?*l The key
steps are outlined in figure 1.

Between June 2006 and October 2008 all dis-
pensed National Health Service (NHS) prescrip-
tions for rimonabant, issued by GPs in England,
were collected and data supplied in confidence to
the Drug Safety Research Unit (DSRU) by the
NHS Prescription Services (NHSRxS) [part of
the NHS Business Services Authority]. At least
6 months after the initial prescription for each
patient, rimonabant study questionnaires were
sent to prescribing GPs requesting information
on major and minor depressive episodes that oc-
curred in the 6 months before and the 6 months
after starting treatment with rimonabant. In-
formation about ongoing treatment for depres-
sion at the time of starting rimonabant and a
previous history of psychiatric illness 6 months
prior to the first prescription was also collected.
Patient demographic details and drug utilization
characteristics (indication for prescribing, BMI,

| DSRU notifies National Health Service prescription services of rimonabant study |

DSRU receives data from dispensed National Health Service prescriptions issued in England by
GPs (June 2006—October 2008)

| Rimonabant study questionnaires sent to GPs (>6 months after first prescription issued for patient) ‘

Information requested on questionnaire included age, sex, BMI, prescribing indications, treatment
start/stop dates, dose, events' (on/off treatment), previous medical history, reasons for stopping,
suspected ADRs, major and minor depressive episodes 6 months pre- and post-starting rimonabant

Rimonabant study questionnaires returned, scanned, reviewed and data entered onto DSRU
database

| Analysis conducted |

Fig. 1. Key steps in Prescription Event Monitoring (PEM). 1 In PEM, an event is defined as ‘any new diagnosis, any reason for referral to a
consultant or admission to hospital, any unexpected deterioration (or improvement) in a concurrent illness, any suspected drug reaction that
was considered of sufficient importance to enter in the patient’s notes. Patient confidentiality is maintained throughout. ADRs = adverse drug
reactions; BMI=body mass index; DSRU =Drug Safety Research Unit; GPs =general practitioners.
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duration of treatment and reasons for discontinu-
ing therapy if treatment was stopped) were
among the data collected.

Information on patients for whom a rimonabant
study questionnaire was returned was included in
this study regardless of the dose or frequency of
administration of rimonabant, and irrespective of
whether any medicines were concurrently ad-
ministered. Patients for whom any of the follow-
ing applied were not included in the study: the
rimonabant study questionnaire was returned
with no information; the GP reported either that
the patient did not take, or was never prescribed
rimonabant; or the GP reported that the patient
was no longer registered with the practice and no
information was provided.

The Diagnostic and Statistical Manual of Men-
tal Disorders was used to define major and minor
depressive episodes®)! and this was attached to
the rimonabant study questionnaire sent to the
GP. GPs were offered £20 as reimbursement for
administration costs for completing the study
questionnaires. An event was coded as an adverse
drug reaction (ADR) if the GP specified on the
study questionnaire that the event was attribut-
able to the drug. This study was conducted
in accordance with the International Ethical
Guidelines for Biomedical Research Involving
Human Subjects prepared by CIOMS in collab-
oration with the WHO.[?9]

Analysis

All analyses were pre-specified and conducted
according to the study protocol. A before and
after study was conducted comparing depressive
episodes in the 6 months before to the 6 months
after starting treatment with rimonabant. De-
pressive episodes were counted once according to
the ‘tick-box’ question on the study ques-
tionnaire, which requested the GP to provide in-
formation on the first episode of major or minor
depression that occurred in the 6 months before
and the first episode after starting treatment with
rimonabant. Using a before and after study de-
sign allows each individual patient to act as their
own control. The same patients were being com-
pared between the two time periods and, as a
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consequence, a matched-pair analysis was per-
formed. The Mantel-Haenszel risk ratio (RR)
between the two time periods and appropriate
95% confidence intervals (Cls) were -calcu-
lated.[*”! This analysis assumes that the decision
to treat (with rimonabant) was not related to the
event of interest (e.g. major or minor depressive
episode). RRs and 95% CIs were computed using
Stata’s csmatch command.®! The cohort was
then stratified by patients with a previous history
of psychiatric illness, and RR calculated for these
subsets. Depressive episodes were only counted
once according to the tick-box question on the
study questionnaire.

Results
Study Cohort

Of the 21 535 study questionnaires posted,
11207 (52.0%) were returned. Of these, 1196 (10.7%)
were classified as void because they did not con-
tain any data and were excluded from the study.
Therefore, useful information was available on a
cohort of 10 011 patients. The cohort consisted of
32.6% (n=3266) males, 67.4% (n=6743) females
and for 0.02% (n=2) sex was not specified. The
median age of the cohort was 51 years, with an
interquartile range (IQR) of 41-60 years. The
median age was 54 years (IQR 46-61) for males
and 49 years (IQR 39-59) for females. The med-
ian BMI prior to starting rimonabant was 38.7
(IQR 34.3-44; ranging from 20.8 to 116). The
median was 38.4 (IQR 34-44; ranging from 20.8
to 116) for females and 39.2 (IQR 35.2-43.9;
ranging from 22.3 to 116) for males. Thirteen
percent (1132/8687) of the cohort (where speci-
fied) had a history of psychiatric illness prior to
inclusion in the study. After 6 months, 43% of the
cohort (n=4292) were still taking rimonabant.
There were 284 depressive events reported as
reasons for stopping rimonabant, and 23 events
were recorded as ADRs to rimonabant.

Risk Ratio (RR) for Major and Minor Depressive
Episodes

There was no statistically significant difference
detected in the risk of developing either a major

Drug Saf 2011; 34 (6)
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6 months before
Total
event | no event
Event 36 132 168
6 months after
No event 111 9732 9843
Total 147 9864 10011

Cohort matched-pair risk ratio 1.14; 95% CI 0.94, 1.39

b
6 months before
Total
event | no event

Event 255 574 829

6 months after
No event 570 8612 9182
Total 825 9186 10011

Cohort matched-pair risk ratio 1.00; 95% CI 0.93, 1.10

Fig. 2. Number of (a) major and (b) minor depressive episodes
reported in the 6 months before and after starting rimonabant for all
patients in the matched-pair analysis.

or minor depressive episode in the 6 months be-
fore compared with the 6 months after starting
treatment with rimonabant (see figures 2a and b).
However, the risk of a major depressive episode
was 14% greater in the period after starting
treatment compared with the period before
starting treatment; this could be as low as 6% less
or as high as 39% greater. The risk of minor de-
pressive episodes was estimated to be the same
between both time periods; however, this could
have been as low as 7% less or 10% greater. The
number of patients who had a major depressive
episode was 147 before/168 after starting treat-
ment (cohort matched-pair RR 1.14; 95% CI
0.94, 1.39) and the number of patients who had
a minor depressive episode was 825 before/829
after starting treatment (cohort matched-pair RR
1.00; 95% C1 0.93, 1.10).

RR for Patients With and Without a Previous
History of Psychiatric lliness

Major Depressive Episodes

In patients with a previous history of psy-
chiatric illness, there were a higher number of
patients with major depressive episodes in the
6 months before compared with the 6 months
after starting treatment with rimonabant (91 before/
73 after [cohort matched-pair RR 0.80; 95% CI

© 2011 Adis Data Information BV. All rights reserved.

0.62, 1.03]). Treatment for depression was on-
going in 72.5% (66/91) of the patients who had a
major depressive episode before starting treat-
ment with rimonabant (figure 3a).

In patients without a previous history of psy-
chiatric illness there were a lower number of
major depressive episodes in the 6 months before
compared with the 6 months after starting treat-
ment with rimonabant (56 before/95 after [cohort
matched-pair RR 1.70; 95% CI 1.20, 2.30]).
Treatment for depression was ongoing in 48.2%
(27/56) of the patients who had a major depres-
sive episode before starting treatment with rimo-
nabant (figure 3a).

Minor Depressive Episodes

In patients with a previous history of psychia-
tric illness, there were a higher number of minor
depressive episodes in the 6 months before com-
pared with the 6 months after starting treatment
with rimonabant (367 before/220 after [cohort
matched-pair RR 0.59; 95% CI 0.53, 0.68]).
Treatment for depression was ongoing in 59.4%
(218/367) of the patients who had a minor de-
pressive episode before starting treatment with
rimonabant (figure 3b).

In patients without a previous history of psy-
chiatric illness there were a lower number of
minor depressive episodes in the 6 months before
compared with the 6 months after starting treat-
ment with rimonabant (458 before/609 after [co-
hort matched-pair RR 1.33; 95% CI 1.20, 1.48]).
Treatment for depression was ongoing in 37.3%
(181/485) of the patients who had a minor de-
pressive episode before starting treatment with
rimonabant (figure 3b).

Discussion

To our knowledge, this is the first postmarketing
observational cohort study including patients
(n=10 011) who were prescribed rimonabant in
general practice in England soon after market
launch up to the date of marketing authorization
withdrawal (i.e. from June 2006 to October 2008).
This study focuses on new users of rimonabant
who had a major or minor depressive episode

Drug Saf 2011; 34 (6)
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reported in the 6 months before and/or after
starting treatment for obesity.

Rimonabant was approved throughout the
EU in June 2006, and in November of that year
the first reports of psychiatric adverse effects

B Before starting rimonabant
O After starting rimonabant
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Fig. 3. Number of patients with and without a previous history
of psychiatric illness who had (a) major and (b) minor depressive
episodes in the 6 months before and after starting treatment with
rimonabant.
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were received by the European Medicines Agency
(EMA). Contraindication in patients with major
depression and also in patients taking antide-
pressants was subsequently recommended by the
EMA in July 2007, with the marketing authori-
zation being withdrawn in October 2008. The
main reasons for withdrawal were that the psy-
chiatric adverse effects could not be addressed by
further risk minimization, and rimonabant was
less effective in clinical practice than was pre-
dicted based on clinical trial data.l*”! At the time
of withdrawal, 44% of the spontaneous adverse
event reports received for rimonabant by the
Medicines and Healthcare products Regulatory
Agency (MHRA) in the UK were psychiatric re-
actions, the most common being depression.[?”]
The most commonly reported reason for dis-
continuing rimonabant in this M-PEM study was
depression. Overall, we detected no statistically
significant difference in the risk of developing
either a major or minor depressive episode in the
6 months before compared with the 6 months
after starting treatment with rimonabant (see
figures 2a and b).

However, when the data were stratified ac-
cording to previous history of psychiatric illness,
the risk of developing a minor depressive episode
was estimated to be 41% lower (which was sig-
nificant at the 5% level) in the 6 months after
starting treatment with rimonabant in patients
with a previous history of psychiatric illness.
Likewise, the risk of developing a major depres-
sive episode was estimated to be 20% lower in the
6 months after starting treatment with rimona-
bant; however, this was not significant at the 5%
level (figures 3a and b). This was an unexpected
finding based on the recommendation of contra-
indication of rimonabant in patients with major
depression and in patients taking antidepres-
sants.'”1 However, treatment for depression was
ongoing in the majority of patients who had
either a major or minor depressive episode in the
6 months before starting treatment with rimona-
bant (72.5% for major depressive episodes and
59.4% for minor depressive episodes); therefore,
these patients were not at the same risk of devel-
oping a depressive episode in the 6 months after
starting treatment with rimonabant. Ongoing

Drug Saf 2011; 34 (6)
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antidepressant treatment may have accounted
for the decrease in the number of reports of de-
pressive episodes after starting treatment with
rimonabant in patients with a previous history of
psychiatric illness. In addition, at the time of
withdrawal of the marketing authorization for
rimonabant, the CHMP concluded that ‘patients
at an elevated risk of psychiatric illness could not
be identified and introducing further restrictions
would be unlikely to reduce the risk to an accept-
able level.’BY The results of this study suggest
that it may be difficult to identify patients ex-
pected to have an increased risk of developing
depressive episodes after starting treatment with
rimonabant.

The opposite occurred in patients without a
previous history of psychiatric illness. While the
absolute changes in proportions were low, the
relative differences were significant, indicating
70% (major depressive episodes) and 33% (minor
depressive episodes) relative increases in the risk
of developing a major or minor depressive epi-
sode in the 6 months after starting treatment with
rimonabant, which were both significant at the
5% level. This finding suggests patients without a
previous psychiatric history are at an increased
risk of developing depressive episodes after start-
ing treatment with rimonabant. These results are
consistent with a meta-analysis conducted on four
double-blind, RCTs for rimonabant, which sug-
gested that rimonabant increased the risk of psy-
chiatric adverse events, including depressed mood
disorders. These trials had a highly selected enrol-
ment process and patients with a previous history
of depressed mood disorders or severe psychiatric
illness were not included.’!

The strengths and limitations of this study
design have been described in detail elsewhere.!**!
PEM is a non-interventional observational
methodology; it does not influence the prescrib-
ing decisions of GPs. This study provided in-
formation regarding the use of rimonabant in
general practice in England, irrespective of age,
past medical history or concomitant medication.
The before and after study design allows the
patients to act as their own controls, thereby
minimizing confounding by indication; however,
reporting bias over time may be an issue. Patients
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may not have been equally likely to report a de-
pressive episode in both time periods due to the
possibility of more visits to the GP in the ‘after’
period as a result of follow-up appointments. The
analysis assumes that the decision to treat with
rimonabant was not related to the occurrence of
depressive episodes. However, in July 2007, the
EMA recommended against the use of rimona-
bant in patients taking antidepressants or those
with major depression. This may have lead to a
lower number of patients with a previous history
of psychiatric illness being prescribed rimonabant
following the communication by the EMA [!°]

This study comprised 10011 patients, which is
higher than the number of patients who were
enrolled in clinical trials for rimonabant, where a
meta-analysis of four RCTs for rimonabant in-
cluded 4105 patients.??! PEM studies have an ad-
vantage over clinical trials because of the greater
number of patients included and also the lack of
any selection criteria for inclusion in the study.
Patients were included in this study regardless of
any previous history of psychiatric illness.

As with all other observational studies, PEM
lends itself to inherent weaknesses in the study
design. One of these weaknesses may be the response
rate. Of the rimonabant study questionnaires sent
(n=21 535), 11207 (52.0%) were returned. This
study did not assess the impact of non-response
bias; however, the response rate is comparable to
response rates reported elsewhere for GP postal
surveys®! and it is not thought that the reason
for non-response is related to the outcomes of
interest. Of the rimonabant study questionnaires
returned, 10.7% of them were classified as void;
the main reason for exclusion (29%) was because
the patient was no longer registered at the prac-
tice. It is difficult to estimate accurately the exact
rate of patient migration between GP practices;
however, the latest figures available from the
Office of National Statistics suggest a net increase
in both interregional and international migration
in the UK.[3? Therefore, it is reasonable to expect
that a number of patients will have moved GP
practice during the course of a PEM study.

In PEM, exposure is based on dispensed pre-
scription data. These data are more accurate than
exposure data based solely on written prescriptions.

Drug Saf 2011; 34 (6)
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However, as with many observational studies, the
degree of patient compliance in taking the pre-
scribed medication cannot be ascertained. While
it is not possible to be sure the patient used the
medication, it is almost certain that the patient
received it. Repeat prescriptions indicate the pa-
tient continued to obtain the medication.

If the result observed in this study is a true
drug effect, the risk of depressive episodes after
starting treatment with rimonabant may have
been underestimated because not all patients
were using rimonabant for the whole 6-month
period. It was not possible to investigate this
further because of the lack of dates for the oc-
currence of the depressive episodes supplied by
the GPs. However, in this setting, it is interesting
to speculate on the potential protective effect of
antidepressant treatment in patients taking ri-
monabant who have a previous history of psy-
chiatric illness. Counteracting the effects of one
drug by another is a complex therapeutic man-
ocuvre that is merited in cases when the risk/
benefit balance is considered favourable.

Conclusions

In this study, when comparing all patients,
there was no increased risk of developing a de-
pressive episode whilst taking rimonabant. How-
ever, when considering subsets of patients with
and without a previous history of psychiatric illness,
the risk profiles were very different. In patients
with a previous history of psychiatric illness, there
were more depressive episodes in the 6 months
before compared with the 6 months after starting
treatment with rimonabant. Conversely, in pa-
tients without a previous history of psychiatric
illness, there were more depressive episodes in the
6 months after compared with the 6 months be-
fore starting treatment with rimonabant.
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