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1. Abstract
Title: Stress Urinary Incontinence and Suicidality Seen in the United Kingdom Clinical Practice 
Research Database

Keywords: Duloxetine, stress urinary incontinence, suicidality

Rationale and background: Following authorisation of duloxetine in 2004, the issue of 
suicidality and associated use of SSRIs, notably in paediatric depression (FDA, 14 September 
2004), became a topic of intense scrutiny by regulatory authorities around the world. This 
concern was extended to other products of a similar class including SNRIs. Given the limited 
number of patients with comorbid depression in SUI studies and limited sample size of the 
duloxetine RCT population at the time (~2005), there was a request to further study the impact of 
concurrent depression in the occurrence of suicide-related behaviour in SUI patients. It was 
assumed at that time that patients with SUI would not be subject to the extent of confounding by 
indication seen in the MDD licensed indication but this needed to be verified. Therefore, Lilly 
proposed to conduct an observational study in a large population database to assess the rate of
suicide-related events among women with SUI taking duloxetine compared to controls with no 
exposure in a clinical practice setting in the European Union Risk Management Plan.  The basis 
for conducting this study was 1) the issue of suicidality could not be addressed in the SUI 
clinical trial database, since use of antidepressants was an exclusion criterion and 2) the sample 
size needed for a clinical trial with an active comparator made this option unfeasible. Although 
the methodological challenges were acknowledged by CHMP, the possibility of performing an 
observational study was fully explored and a final study design was agreed upon, following an 
extensive evaluation of various methodologies and data sources.  

Accordingly, between 2004 – 2010, Lilly conducted 4 analyses using the United Kingdom 
Clinical Practice Research Datalink (CPRD), (formerly known as the General Practice Research 
Database [GPRD]) to assess feasibility and investigate suicidality incidence among SUI patients. 
Although these previous analyses did not provide evidence of an association between duloxetine 
exposure and non-fatal suicide attempts or suicidal ideation in women with SUI, the previous 
results may have been limited by small sample size.  As a result, Lilly was requested in 2011 by 
the CHMP to continue the study and conduct an additional analysis when the sample size was
sufficiently large enough to detect a 2.5-fold difference in suicidal attempts as a primary study 
outcome. CHMP considered that the study was highly valuable as an increase in numbers of the 
study population (particularly, of those non-depressed and less “unconfounded” patients) could 
potentially rule out the possibility of an increased risk of suicidal outcomes among the 
duloxetine-treated SUI population.

This study presents the findings from the fifth analysis of CPRD. 

Research question and objectives: This study investigated the association between duloxetine
and suicidality in women with SUI.  The specific objectives were the following:

 Primary Objective: To assess the association between suicide attempts (both non-fatal 
and completed) and receipt of duloxetine treatment in women with SUI compared to 
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women with SUI without duloxetine treatment, accounting for important demographic 
and medical history covariates.

 Secondary Objective: To study the association between suicidal ideation and receipt of 
duloxetine treatment in women with SUI compared to women with SUI without 
duloxetine treatment, accounting for important demographic and medical history 
covariates.

 Exploratory Objectives: To evaluate the association between suicidality-related 
outcomes and SUI case status, accounting for important demographic and medical history 
covariates.  

Study design: This was an observational study using secondary collected data.  The study 
utilised a retrospective cohort study design to compare suicidality outcomes between duloxetine-
treated patients and untreated patients among those with or without an SUI diagnosis.

Setting: Data from the United Kingdom CPRD was utilised for this analysis. This analysis 
encompassed database records from September 1995 to September 2015.

Subjects and study size, including dropouts: Eligible women were those registered in active 
medical practices with CPRD quality-verified records, aged 18 and older, and with a minimum 
follow up-time of 1 year.  For the primary and secondary objectives, all eligible women with a 
first diagnostic code for SUI identified in the CPRD dataset were included in the SUI cohort.

Variables and data sources: Important demographic and baseline characteristics were 
summarised for each of the comparison populations (duloxetine SUI versus non-duloxetine SUI 
and SUI versus non-UI). Continuous factors summarised included mean index age, mean 
follow-up time, and Charlson Comorbidity Index (summarised via means and standard 
deviations). Categorical factors were summarised via percentages and include psychiatric 
comorbidities, suicidal history (history of attempts, history of ideation, family history of 
suicidality), hospitalisation history, and psychiatric medication use (by class of medication).

Exposure variables in the study were duloxetine prescriptions. The following outcome variables 
were also assessed in this study: suicide attempt (which includes completed suicide and non-
fatal suicide attempts), completed suicide, non-fatal suicide attempt, suicide ideation, and the 
combined outcome (completed suicide, non-fatal suicide attempt, and suicide ideation).

Statistical analysis: A Cox proportional hazard model was used to estimate adjusted hazard 
ratios along with the corresponding 95% confidence intervals.  Estimations were based on 
models that incrementally included the covariates of interest. An as-treated analysis was used as 
a primary analysis (treated patients contributed to the analysis during the time they were exposed 
to duloxetine and untreated patients contributed to the analysis for the entire time they were in 
the database or were censored at the same time as their matches); additional pre-specified
sensitivity analyses (using other follow-up lengths, intent-to-treat analysis, subgroup analysis, 
and other definitions for suicidal outcomes) and post hoc analyses (using propensity score 
stratification as well as an additional comparator group of patients with SUI treated with 
antidepressants other than duloxetine) were conducted.
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Results: The analytical cohorts for the primary and secondary objectives were comprised of 
5,255 duloxetine-treated and 20,674 untreated matched patients with SUI. The duloxetine 
treatment period was relatively short, therefore, an “as treated” method was utilised, which 
resulted in an average follow-up time of 270 days, including a 30-day wash-out period.

The mean ages were similar for duloxetine-treated and untreated patients: 56.42 (±13.92) and 
56.40 (±13.81) years of age, respectively. Duloxetine-treated patients with SUI had more 
baseline psychiatric comorbidities compared to untreated patients; for example, more duloxetine-
treated patients had baseline depression (14.44% vs.9.95%) and a history of depression (27.06% 
vs. 19.29%) compared to untreated patients.  Furthermore, they were more likely to have been 
exposed to any psychiatric medication (54.14% vs. 38.23%), which may have been due to the 
severity of depression compared to untreated patients.

Using the as-treated analysis described above, the adjusted hazard ratios were 2.92 (1.44, 5.95, 
p=0.003) for duloxetine-treated compared to untreated patients followed for the entire time they 
were included in database and 5.06 (1.56, 16.45, p=0.007) for duloxetine-treated compared to 
untreated patients followed for the same amount of time as their matches, suggesting an
approximately three- to five-fold increased risk of suicidal attempt with duloxetine treatment,
after adjusting for measured/recorded important risk factors. Among the sensitivity and post hoc 
analyses, of particular interest is the comparison of duloxetine-treated patients with SUI to 
patients with SUI treated with other antidepressants, which identified that the baseline 
characteristics were comparable between the cohorts, e.g., depression (10.7% vs. 10.9%
respectively) and other comorbidities.  This emphasized that the large majority, approximately 
89% of patients using antidepressants, did not have a recorded diagnosis of depression at 
baseline.   

As an exploratory objective, 57,393 patients with SUI and 400,069 non-UI patients in the CPRD 
database were analysed after 1:7 matching.  The association between suicidal outcomes and SUI 
diagnosis was not statistically significant after adjusting for important baseline depression and
psychiatric medication use. The hazard ratios for suicide attempt and suicidal ideation were 0.90 
(0.77, 1.04, p=0.169) and 1.07 (0.94, 1.21, p=0.315), respectively.  

Discussion: Contrary to previous analyses conducted with the CPRD database, this study 
demonstrated a statistically significant association between duloxetine use and suicide-related 
outcomes (non-fatal suicidal attempt and suicidal ideation) as compared to untreated patients 
with SUI.  The reasons why such findings became apparent in this analysis are considered to be 
due to the change in analysis type and the increased extent to which duloxetine is being 
prescribed for both MDD and SUI. It is clear from the data that there is an imbalance of 
comorbid depression within the duloxetine patient population and that patients with SUI treated 
with duloxetine were more likely to have depression or other psychiatric conditions than non-
users within the context of a UK healthcare system setting.  An earlier UK-based observational 
study gave some indication that duloxetine would be prescribed to SUI patients with comorbid 
depression which would be a reasonable clinical approach for a prescriber to take in order to 
avoid polypharmacy.  However, the extent to which this could occur in broader clinical practice, 
and, hence, the inevitable impact on suicidal outcomes was not anticipated.
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In addition, among depressed patients, severity of depression (usually not captured in the 
database) could further confound the results in the present study.  This situation is further 
compounded by an unexpected finding that, for the large majority (89%) of non-duloxetine 
antidepressant users, depression was not recorded as a diagnosis in the database. Overall, this 
study has clearly shown that the SUI population of patients treated with duloxetine is 
significantly confounded by comorbid depression, which may well not even be recorded in the 
CPRD and to an extent that we had not anticipated.  In the statistical models for this study,
depression was considered to be an important effect modifier, so if this variable is poorly 
captured in the database, the statistical models cannot accurately adjust/account for this 
confounder along with other important risk factors for suicidality. This indicates that, for 
unanticipated reasons, the study did not succeed in identifying the sufficiently robust cohort of 
non-depressed and “unconfounded” SUI patients for which it was intended and, therefore, it is 
not possible to “rule out” the potential for an increased risk of suicidal outcomes among patients 
with SUI exposed to duloxetine. Given the extent of confounding in the treated population, the 
findings are likely to be significantly influenced by insurmountable limitations and factors, such 
as underdiagnosis of depression and the presence of comorbid depression, therefore, it cannot 
confirm any definitive causal association. 

Confounding and the inability to accurately account for comorbid depression in SUI in the 
limited number of countries/databases where SUI is a licensed indication, is a key limitation in 
any observational approach to the question of whether or not concurrent depression has any 
impact on increasing risk of suicide-related behaviour in SUI patients. The extent to which these 
confounding factors account for the findings in this study vs an indication that they represent a 
true effect of duloxetine in increasing the risk can therefore not be determined by this or other 
observational approaches. Extending the study to include other databases (e.g., THIN) will also
likely be subject to the same limitations as the current analysis.  Additionally, another 
observational study with a larger sample size was conducted by MAH using comparisons 
between duloxetine-treated patients to general population patients with MDD and patients treated 
with other antidepressants.  The study not only confirmed that there is no statistically significant 
association between duloxetine and suicide-related outcomes but also demonstrated the inability 
of the study to overcome confounding by indication if using a very different comparator group 
(i.e., non-depressed patient population) (Valuck et al. 2016).  

A key advantage of using an observational research design is that it allows for larger sample 
sizes than those found in RCTs.  We anticipated that this study would be sufficiently powered to 
address the request to rule out the possibility of an increased risk of suicidal outcomes among 
duloxetine-treated patients. In practice, the CPRD database included less than 6,000 patients and 
a small number of total events, which is appreciably lower than the accumulated patient 
exposures from randomised clinical trials (RCT) (14058 total duloxetine-treated patients and 
2646.8 patient years (PY) of exposure using the cut-off date 21 February 2017). Findings from 
placebo-controlled RCT data (psychiatric and non-psychiatric trials) did not show an increase in 
the risk of recorded adverse events related to suicidal thoughts and behaviour with antidepressant 
use in patients over age 24.  
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Given all the reasons discussed above, Lilly does not see a viable option to further study the 
potential association between duloxetine treatment and suicidality within the SUI population.  
The totality of evidence in adult patients treated with duloxetine does not support any definitive 
causal association with treatment and significant methodological limitations precludes any 
further evaluation that would alter current knowledge or existing risk management activities. 
Therefore, the results from this study do not change the benefit/risk of using duloxetine for the 
treatment of SUI.

Marketing Authorisation Holder(s): Eli Lilly and Company

Names and affiliations of principal investigators
The principal investigator for this observational study:

Hu Li, MBBS, PhD
Pharmacoepidemiologist, Global Patient Safety

Eli Lilly and Company
Indianapolis, IN, USA 46225

Phone: (317) 601-8777
FAX: (317) 433-5372

Email:  LI_HU_HL@lilly.com
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2. List of abbreviations

Term Definition

CCI Chartson comorbidity index

CL confidence level

CPRD Clinical Practice Research Datalink

EMA European Medicines Agency

EU European Union

FDA Food and Drug Administration

GP general practitioner

GPRD General Practice Research Database

HIPAA Health Insurance Affordability and Accountability Act of 1996

IR incidence rate

ITT intent-to-treat

LCL lower confidence level

LUTD lower urinary tract disorders

MAH Marketing authorization holder

MDD major depressive disorder

NA not applicable

PEM Prescription-Event Monitoring

PY patient years

RR relative risk

SMQ Standardized MedDRA Query

SNRI serotonin norepinephrine reuptake inhibitor

SSRI selective serotonin reuptake inhibitor

SUI stress urinary incontinence

TCA Tricyclic antidepressants

UCL upper confidence level
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UI urinary incontinence

UK United Kingdom
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3. Investigators
The principal investigator for this observational study:

Hu Li, MBBS, PhD

Pharmacoepidemiologist, Global Patient Safety

Eli Lilly and Company

893 S. Delaware Street
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Phone: (317) 601-8777

FAX: (317) 433-5372

Email: LI_HU_HL@lilly.com.
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4. Other responsible parties
Not applicable.
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5. Milestones
Milestone Planned date Actual date Comments
Start of data collection 01 December 2015 27 January 2016
End of data collection 30 June 2016 30 January 2017
Registration in the EU PAS 
register

NA NA The study protocol 
and four analyses 

were initiated prior to 
GVP guidance

Final report of study results 31 March 2017 31 July 2017
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6. Rationale and background
Stress urinary incontinence (SUI) is the most common type of urinary incontinence reported by 
women, affecting more than 1 in 7 women worldwide (Fultz et al. 2003). Stress urinary 
incontinence incidence appears to increase with age up until 50-60 years of age and is more 
common in women than in men.  In addition to female gender and age, childbirth and obesity are 
established risk factors for SUI.  There is no direct evidence that SUI is a risk factor for 
suicidality, although there is a link between SUI and depression. 

In 2004, duloxetine was approved for the SUI indication in the European Union.  The integrated 
safety analysis of 4 placebo-controlled clinical trials formed the basis for the marketing 
application of duloxetine as a treatment of SUI in the European Union.  In 1913 women with SUI
randomised to placebo (N=955) or duloxetine 40 mg twice daily (N=958), it was reported that 
there were no incidences of suicide, suicidal behaviour, or mania in any of the studies (Hurley et 
al. 2006). Following authorisation in 2004, the issue of suicidality and associated use of SSRIs, 
notably in paediatric depression (FDA, 14 September 2004), was a topic of intense scrutiny by 
regulatory authorities around the world. This concern was extended to other products of a 
similar class including SNRIs.  Given the limited number of patients with comorbid depression 
in SUI studies and limited sample size of the duloxetine RCT population at the time (~2005) 
there was a request to further study the impact of concurrent depression in the occurrence of 
suicide-related behaviour in SUI patients.  Lilly proposed to conduct an observational study in a 
large population database to assess the rate of suicide-related events among women with SUI
taking duloxetine compared to controls with no SUI in a clinical practice setting in the European 
Union Risk Management Plan.  The basis for this request was that 1) the issue of suicidality 
could not be addressed in the SUI clinical trial database, since depression was an exclusion 
criterion and 2) the sample size needed for a clinical trial with an active comparator made this 
option unfeasible. Although the methodological challenges were acknowledged by CHMP, the 
possibility of performing an observational study was fully explored and a final study design was 
agreed, following an extensive evaluation of various methodologies and data sources.  

Accordingly, Lilly conducted a series of 4 preliminary analyses of the CPRD database to assess 
the rate of suicide-related events among women with SUI taking duloxetine compared to controls 
with no SUI in a clinical practice setting. These feasibility results were communicated to the
EMA’s Committee for Medicinal Products for Human Use (CHMP) between 2004 and 2010.
Although no evidence of an association between duloxetine exposure and non-fatal suicide
attempts or suicidal ideation in women with SUI has been demonstrated in these analyses, the 
previous results may have been limited by small sample size.  CHMP interpreted that the non-
significant result was due to low statistical power of the analyses and not a lack of effect.  In 
2011, CHMP required that this study continue as a pharmacovigilance action of the RMP for 
duloxetine and that Lilly conduct an additional analysis when the sample size was sufficiently 
large enough to detect a 2.5-fold difference in suicidal attempts as a primary study outcome. 
CHMP considered that the study was highly valuable as an increase in numbers of the study 
population (particularly, of those non-depressed and less “unconfounded” patients) could 
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potentially rule out the possibility of an increased risk of suicidal outcomes among the 
duloxetine-treated SUI population. 

This report presents the results of the fifth analysis of CPRD.
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7. Research question and objectives
The research question is whether or not duloxetine treatment increases the risk of suicide-related 
outcomes among SUI patients and this study was undertaken to rule out the possibility of a 2.5-
fold increased risk of non-fatal suicide attempts among patients with SUI exposed to duloxetine.

The specific objectives were assessed as follows:

 Primary Objective: To assess the association between suicide attempts (both non-fatal 
and completed) and receipt of duloxetine treatment in women with SUI compared to 
women with SUI without duloxetine treatment, accounting for important demographic 
and medical history covariates.

 Secondary Objective: To study the association between suicidal ideation and duloxetine 
by comparing women with SUI who received duloxetine and women with SUI who did 
not receive duloxetine, accounting for important demographic and medical history 
covariates.

 Exploratory Objectives: To evaluate the association between suicidality-related 
outcomes and SUI case status or not, accounting for important demographic and medical 
history covariates.
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8. Amendments and updates

Number Date
Section of study 

protocol
Amendment or 

update Reason
1 03 May 2017 Data analyses Update Statistical 

analysis plan was 
updated to 

include proposed 
new analyses.
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9. Research methods
The present study was based on the same protocol as the 4 previous analyses.  The statistical 
analysis was updated to include new developments (updated READ codes, use of an “as-treated” 
study design in place of an “intent-to-treat design” [see Section 9.3.2]), and amended due to a 
better understanding of patients’ baseline characteristics (2 post-hoc analyses were added [see 
Section 9.9.5].

9.1. Study design
F1J-MC-B056 was an observational study using secondary collected data.  The study utilised a 
retrospective cohort study design to compare suicidality outcomes between duloxetine-treated 
patients and untreated patients among those with SUI diagnoses.

9.2. Setting
Data from the United Kingdom (UK) CPRD, formerly known as the UK GPRD, was utilised for 
this analysis. This analysis encompassed database records from September 1995 to September 
2015.

9.3. Subjects

9.3.1. Study population
Eligible women were those registered in active medical practices with CPRD quality-verified 
records, aged 18 and older, and with a minimum follow up-time of 1 year.  

Study population in the primary and secondary study objectives:

All eligible women with a first diagnostic code for SUI identified in the GPRD dataset were 
included in the SUI cohort (Read codes K586.00, K198.00, 1A24.00, 1A24.11, 1593.00, 
7B33800, and 7B33C00).

 Duloxetine-treated SUI cohort: Among these SUI patients, women prescribed duloxetine
(at least 1 prescription) for SUI were identified and considered “exposed”. The pool of 
eligible controls was restricted to those unexposed patients in a practice that had 
experience in diagnosing a case of SUI.

 Duloxetine-untreated SUI cohort (comparison cohort): The comparison cohort of women 
with SUI who did not receive a duloxetine prescription, was constituted through an 
approximately 4:1 random sample of eligible patients with SUI who matched duloxetine-
exposed patients on the basis of year of birth, clinical practice, index date (± 30 days) 
(definition Section 9.3.2) and diagnosis of SUI (± 90 days). The matching variables were 
selected to account for the age distribution of SUI, as well as for the clustering of women 
within a practice to account for unobserved practice variation. To further adjust for 
immortal time bias, the index date of SUI unexposed patients was reassigned (see Section
9.3.2).
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 The cohort including patients treated with other antidepressants was evaluated in a post 
hoc analysis.

Study population in the exploratory study objectives:

 SUI diagnosed cohort: All eligible women with a first diagnostic code for SUI identified 
in the CPRD dataset were included in the SUI cohort, regardless of duloxetine treatment.

 Non-UI cohort (comparison cohort): Women without urinary incontinence of any type 
were eligible as participants in the comparison non-UI cohort. This analytic comparison 
cohort will be constituted through a 7:1 matching of non-UI to SUI diagnosed women by 
year of birth, clinical practice, and Duloxetine prescription. Among non-UI patients, the 
corresponding index date will be re-assigned to match the date of SUI diagnosis date.

9.3.2. Observation period/drug exposure
Baseline period was defined as no drug exposure during 1 year prior to index date. 

Index date was defined as the following:

Primary and secondary study objectives: 
 Index date of duloxetine treated SUI cohort was the first prescription date of duloxetine;

 Index date of non-duloxetine treated SUI cohort was randomly assigned, and derived 
from the distribution of the number of days from the initial SUI diagnosis to the 
prescription date of initial duloxetine use among treated patients. The index date was 
selected at random and assigned to the nonusers according to the distribution of time 
between diagnosis and prescription derived from the treated cohort. Therefore, the 
overall distribution of the index date of the non-users matched that of the users’ time for 
the first duloxetine prescription. This approach for matching prescription time between 
duloxetine users and non-users at cohort entry was considered reasonable given SUI is a 
chronic condition and has been reported as a way to control for time-related bias (Zhou 
2005).

Exploratory study objectives:
 Index date of SUI diagnosed cohort was the first SUI diagnosis date;

 Index date of non-UI cohort was reassigned based on the SUI diagnosis date of the 
matched SUI cases.

End of duloxetine exposure was defined as last prescription plus duration of the prescription 
and wash out period (30 days). In addition, sensitivity analyses have been proposed to evaluate 
various wash out periods (e.g., 60 days, 90 days, etc.). The duloxetine exposure of interest 
ranged from the marketing approval date of 04 August 2004 through 30 June 2014.

End of the follow-up was defined as the following:

Based on observations from previous executions of the study protocol, an “as-treated (without 
censoring)” analysis was chosen as the primary exposure condition for the main analysis.  This 
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was decided based on the observation that some patients in the duloxetine-treated cohort who
would be included in an “intent-to-treat” analysis had considerable lengths of time (sometimes 
months to years) between stopping duloxetine and an event of interest.  When a considerable gap 
in exposure existed, this would suggest the event likely had little to do with duloxetine exposure.  
It was thereafter observed that patients not treated with duloxetine often had significantly greater 
periods of observation compared to the duloxetine-treated cohort, so an “As-treated (censoring)” 
analysis was adopted to attempt to equalise the “exposure” intervals.

1. As-treated analysis (without censoring): incidence of the analysed suicidality 
events, or until a first date of 1 of the following events: death or loss to follow-up
was observed in the data, or end of duloxetine exposure, or end of study period.  
For patients with multiple outcomes of interest, the first outcome was considered.

2. As-treated analysis (with censoring): In addition to the above-mentioned bullet 1, 
the follow-up interval was truncated to match the time of the exposed patients.

3. Intent-to treat analysis: incidence of the analysed suicidality events, or until a 
first date of 1 of the following events: death or loss to follow-up was observed in 
the data or end of study period.  For patients with multiple outcomes of interest, 
the first outcome was considered. 

Study observation period was defined as the following:

Primary and secondary study objectives: 

Study observation period for the comparison between SUI exposed patients and the SUI non-
exposed patients began with index date (duloxetine initiation for women exposed and the 
randomly assigned index date for the unexposed SUI patients) until end of the study follow-up 
(see above). The study observation periods of both comparisons is shown in Figure 9.1.

Exploratory study objectives:

Similarly, for the comparison between SUI patients and non-UI patients, the study observation 
period began with index date (SUI diagnosis date for SUI patients, and corresponding date for 
non-UI patients) until end of the follow-up.
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Abbreviations: SUI = stress urinary incontinence; UI = urinary incontinence.

Figure 9.1. Study observation period.

9.4. Variables

9.4.1. Baseline variables
Demographic and baseline characteristics were summarised for each of the comparison 
populations (Duloxetine SUI versus Non-Duloxetine SUI and SUI versus Non-SUI). Continuous 
factors summarised included mean index age, mean follow-up time, and Charlson Comorbidity 
Index (summarised via means and standard deviations). Categorical factors were summarised 
via percentages and included psychiatric comorbidities, suicidal history (history of attempts, 
history of ideation, family history of suicidality), hospitalisation history, and psychiatric 
medication use (by class of medication).

9.4.2. Exposure variables
Duloxetine prescription.

9.4.3. Outcome variables
The following outcomes of interest were assessed in this study:

 Suicide attempt (included completed suicide and non-fatal suicide attempts)
 Completed suicide
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 Non-fatal suicide attempt
 Suicide ideation
 Combined outcome of completed suicide, non-fatal suicide attempt, or suicide ideation.

A comprehensive list of suicidality-related Read codes is provided in Section 8.2 of the B056 
statistical analysis plan (Annex 2).

9.4.4. Other study variables
Covariates of interest that were known predictors of suicidality included diagnosis of depression 
and other psychiatric conditions, past history of non-fatal suicide attempts, a diagnosis of other 
psychiatric conditions, history of psychiatric hospitalisations, and use of antidepressants as 
documented in the available medical records (pertinent Read or OXMIS Medical Codes specified 
in Section 8.2 of the B056 statistical analysis plan [Annex 2]).

Independent variables of interest were baseline depressive diagnosis, other comorbid psychiatric 
conditions (bipolar, anxiety disorder, schizophrenia, and borderline personality), history of 
psychiatric hospitalisations, number of previous non-fatal suicide attempts, and number and type 
of anti-depressants used, if any (please refer to Annex 2 for related codes). Other nonpsychiatric 
comorbidities captured via the Charlson comorbidity index (CCI) were considered as 
confounders of the association between SUI and suicidality as well as between duloxetine use 
and suicidality, if appropriate.

9.5. Data sources
The CPRD database is an anonymised, longitudinal, primary care medical record database in the 
UK.  It contains information on all medical care including diagnoses and treatments provided by 
general practitioners (GPs) in the United Kingdom.  The CPRD also captures information on 
diagnoses and treatments from specialists through GP’s electronic medical records.  In the UK, 
more than 99% of patients are registered with a GP through the National Health Service.  
Currently the database captures information from 685 practices, representing approximately 8% 
of the UK population.  Data from the CPRD is subjected to checks for continuity and 
completeness, and data from individual practices are flagged to ensure that researchers are aware 
of any data quality issues.

Diseases are classified in the CPRD using Read Codes.  Read Codes are diagnostic codes used 
by the GPs as part of the patient’s electronic medical record.  The quality of the data is 
monitored and patients are labelled as ‘acceptable’ for use in research by a process that identifies 
and excludes patients with non-contiguous follow-up or patients with poor data recording.  The 
overall quality of data from individual practices is mediated by use of an “up to standard” date, 
which is the date at which audits demonstrate that at least 95% of relevant patient encounters are 
recorded and data are determined to be suitable for epidemiologic research.

9.6. Bias
Due to lack of randomisation, an observational study can result in biased findings. For example, 
the data source did not capture the indication of any medication use.  Although the studied 
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duloxetine prescription was the first prescription after SUI diagnosis, it is unclear why the 
prescription was given and it was not possible to differentiate the indication across all duloxetine 
indications (SUI, MDD, diabetic neuropathy, etc.). 

The present study is the fifth attempt to analyse the CPRD database to address the research 
question of whether duloxetine use is associated with an increased suicidality risk among 
patients with SUI. The protocol was developed in 2006, shortly after duloxetine was initially
marketed, and there was an assumption made at the beginning of the study that the statistical 
models could account for any imbalance in baseline characteristics, e.g., comorbid depression,
etc., between duloxetine-treated and untreated patients with SUI.  Although confounding by 
indication was noted then, the magnitude of its impact was not largely understood until the 
additional post hoc analysis was conducted in this study to compare duloxetine treated patients to 
other antidepressant treated SUI patients.  We found a lower than expected proportion of 
recorded depression diagnoses in the antidepressant control cohort, which is an indicator that 
depression diagnoses were not reliably captured in the CPRD.  This analysis was not conducted
in the previous preliminary analyses, thus this limitation had not been previously identified. 
Additional sensitivity analyses were proposed to improve validity leveraging new statistical 
methods (e.g., propensity score stratification).  However, despite sophisticated statistical 
methods being implemented to adjust for confounding by indication, biases in the study design 
(described below) could fundamentally influence the results:

1. Confounding by indication: It is possible that duloxetine was more likely to be 
prescribed to patients with SUI with psychiatric conditions, e.g., depression (recorded 
MDD diagnosis) and depressive symptoms (unrecorded MDD diagnosis) than to those 
without depression. For example, a physician making a decision about whether to offer 
pharmaceutical treatment to address a patient’s symptoms of SUI may be more likely to 
prescribe duloxetine, which is also an antidepressant, if he/she felt that the patient also 
had depressive symptoms – even in absence of a recorded depression diagnosis.  It was 
noted that the diagnosis of depression among other antidepressant users was as low as 
11%. The pre-specified analyses could not overcome this problem as, based on the 
finding above, it is apparent that health care providers (HCPs) did not record the 
diagnosis for patients with depressive symptoms or the diagnosis was made elsewhere 
and was not recorded in the general practical database. Thus, post hoc analyses using the 
addition of an antidepressant comparator cohort were proposed to improve the balance of 
measured confounding factors.

2. Confounding by severity: An imbalance in severity of depression, social factors, and 
other psychiatric conditions are additional potential concerns.  The CPRD did not 
encompass all suicidality risk factors, e.g., family history of suicide or self-harm, 
exposures to suicidal behaviour of others, feeling stressed or hopeless, and other factors 
that were not recorded in the medical records, etc. Therefore, it is possible that the 
association could be overestimated because duloxetine will likely be prescribed to 
patients with more severe depressive symptoms compared to untreated patients with SUI. 
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9.7. Study size
The sample size was computed based on a 2-sample noninferiority log-rank test, using the 
methodology of Jung et al. (2005).  The constants input into the sample size calculation were: 
80% power, 2-sided alpha = 0.05, null hypothesis: hazard ratio ≥2.5, ratio of untreated to 
duloxetine is 4:1.  The formula of Jung and colleagues was used to determine that 49 events were 
needed in order to achieve the specified power with these constants (Jung et al. 2005).

In order to convert the events needed into the approximate number of patient-years follow-up, 
the event rate was estimated based on the 2010 report (Khan et al. 2010).  In that report, there 
were 22 events with 33 315 years follow-up, which is an event rate of 0.00066 per patient-year.  
If the event rate persisted, we would need 74 243 patient years follow-up to have accrued 49 
events. 

Consistent with the protocol specifications, the follow-up for duloxetine-treated SUI patients 
started from the first duloxetine prescription, until the outcome (i.e., non-fatal suicide attempts or 
completed suicide) or the end of the data availability.  The total duloxetine-treated SUI patients’ 
follow-up time was 17 349 patient years, which indicates that the overall follow-up time was 
approximately 86 745 patient years.  This exposure yielded more than the requisite 49 events.

9.8. Data transformation
The Statistical Analysis System (SAS® Version 9.2 proprietary software, (Copyright © 2002-
2008 by SAS Institute Inc., Cary, NC, USA) was used for both data management and analysis.  
Datasets and analytic programs were stored on a secure server and were archived per Lilly 
record-retention procedures.

9.9. Statistical methods

9.9.1. Main summary measures
Baseline characteristics for the duloxetine-exposed and unexposed populations and SUI and non-
UI populations are presented.  Exposure-adjusted incidence for each suicide-related event, and 
for all events combined, with corresponding 95% confidence intervals was calculated for the 
analytic cohorts overall and stratified by age group and depression status.  

Both crude and adjusted hazard ratios (adjusted based on independent variable values listed in 
Section 9.4.4) will also be presented to compare duloxetine-treated to untreated patients, or SUI 
patients to non-UI patients, with corresponding 95% confidence intervals. Subgroup analyses 
and sensitivity analyses will also be presented (for details, see Annex 2).

9.9.2. Main statistical methods
9.9.2.1. Primary analysis
For the primary comparison of suicide attempt (non-fatal attempt and complete suicide) rates 
between SUI patients exposed to duloxetine versus SUI patients not exposed to duloxetine, a 
Cox proportional hazard model was used to estimate adjusted hazard ratios along with the 
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corresponding 95% confidence intervals.  Estimations were based on models that incrementally 
included the covariates of interest (as detailed below in Table 9.1).

Table 9.1. Cox Regression Models for each Suicidality Outcome within 
Women with an SUI Diagnosis, Contrasting Women taking 
Duloxetine with those that did not take Duloxetine

Covariates Base model
Base model

+
Depression

Full
model

Duloxetine Status X X X
Current depression X X
Psych comorbidities X
History of depression X X
History of psychiatric
hospitalisation

X

History of suicide attempt X

Cox Proportional Hazards models were also used to assess the association between each of the 
other suicide-related outcomes listed in Section 9.4.1 and receipt of duloxetine treatment in the 
subpopulation of women with SUI, following the same procedure used for the primary 
comparisons.

9.9.2.2. Secondary analyses

For comparison of suicidal ideation listed in Section 9.4.1 between SUI patients exposed to 
duloxetine versus SUI patients not exposed to duloxetine, a Cox proportional hazard model was 
used to estimate adjusted hazard ratios along with the corresponding 95% confidence intervals.  
Estimations were based on models that incrementally included covariates of interest detailed in 
Table 5.2 of B056 Statistical Analysis Plan (Annex 2).

9.9.2.3. Exploratory analyses

Exposure-adjusted incidence for each suicide-related event, and for all events combined, with 
corresponding 95% confidence intervals were calculated for the analytic cohorts overall and 
stratified by depression status with effect for depression status (with a log exposure offset).  
These estimations were performed separately based on the following analytic cohorts:

 Women with a diagnosis of SUI, accounting for duloxetine exposure status, if 
applicable

 Women without a diagnosis of urinary incontinence of any type, accounting for 
duloxetine exposure status, if applicable



Page 28

 Women with a diagnosis of SUI receiving duloxetine treatment for this indication 

 Women with a diagnosis of SUI not receiving duloxetine treatment for any indication

Suicidality incidence rates (unadjusted for amount of follow up time) and corresponding 95% 
Clopper-Pearson confidence intervals were also calculated for the overall female population in 
the GPRD dataset and by 5-year age groups. 

9.9.3. Missing values
As these analyses/cohorts were selected based on the available data, no data are considered 
missing.  Hence, no methods for addressing missing data are warranted.

9.9.4. Sensitivity analyses
The following subgroup analyses were conducted:

1. In order to assess the impact of the gaps between prescriptions on the exposure duration 
(especially as-treated analysis), additional analyses were conducted to apply different 
grace periods other than 30 days, i.e., 60 days and 90 days, and ITT analysis (e.g., intent 
to treat analysis will follow patients till end of data availability)

2. Due to its low predictability of suicidal outcomes, additional analyses were performed to 
assess the impact of various definitions of suicidal outcomes.  The diagnostic codes were 
reviewed by two independent Lilly physicians with psychiatric backgrounds, and the final 
code list was based on consensus.

3. Additional analyses were conducted to assess the impact of proportional hazards. Due to 
potential imbalance in follow-up time between exposed patients and unexposed patients, 
additional analyses were conducted to ensure comparable length of follow-up between 
the cohorts.

9.9.5. Amendments to the statistical analysis plan
After reviewing the baseline characteristics after matching on age, index date, etc., from the main 
analysis, there were substantial differences between duloxetine-treated and untreated SUI 
patients in terms of baseline psychiatric conditions (e.g., depression, antidepressant use, etc.).
For example, duloxetine-treated patients had a higher proportion of baseline depression (14.44% 
vs.9.95%), and history of depression (27.06% vs. 19.29%). They were also more likely to be 
exposed to any psychiatric medication (54.14% vs.38.23%), and, among those prescriptions,
more patients were exposed to additional antidepressants (36.10% vs. 23.44%), which may be a 
sign of increased depression severity. 

Two post hoc analyses were proposed to improve the unmeasured confounding between cohorts.  
Although the additional proposed analyses may not fully adjust for confounding factors, these 
analyses were intended to help with the interpretation of the study findings in the context of the 
study design limitations.
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9.9.5.1. Post hoc analyses using propensity score stratification methodology
This analysis used propensity score stratification, as it maximizes the use of full sample size 
compared to propensity score matching.  In this method, each subject was classified into a 
propensity quintile based on the propensity score. The propensity score for each patient was
defined by the probability of being in the treated group. The propensity score was estimated 
using logistic regression, with group (treated versus untreated) as the outcome variable. The 
logistic regression propensity model included independent variable values collected at baseline. 
These variables include information such as patient age, history of psychiatric hospitalisations, 
baseline use of medication known to treat psychiatric conditions, psychiatric disorder 
comorbidities/history, and various comorbidities captured via the Charleston Comorbidity Index.  
These propensity scores were used to stratify patients into 5 strata. Due to the limited outcomes 
observed among the cohorts, 5 strata were considered appropriate. Within each stratum, the 
effect of treatment on outcomes was estimated by comparing outcomes directly between treated 
and untreated subjects. The stratum-specific estimates of treatment effect were then pooled 
across strata to estimate an overall treatment effect (Rosenbaum and Rubin 1984). Thus, 
stratum-specific differences in means or risk differences were estimated. These were averaged to 
produce an overall difference in means or risk difference. In general, stratum-specific estimates 
of effect are weighted by the proportion of subjects who lie within that stratum. Thus, when the 
sample is stratified into K equal-size strata, stratum-specific weights of 1/K are commonly used 
when pooling the stratum-specific treatment effects, allowing one to estimate the average 
treatment effect (Imbens 2004). The use of stratum-specific weights that are equal to that 
proportion of treated subjects that lie within each stratum allow one to estimate the average 
treatment effect for treated subjects (Imbens 2004). A pooled estimate of the variance of the 
estimated treatment effect was obtained by pooling the variances of the stratum-specific 
treatment effects.

9.9.5.2 Post hoc analyses using additional comparator groups
Confounding by indication and/or severity is very difficult to control when comparing treated 
with untreated persons. One way to reduce the potential for confounding is to compare with 
another actively treated cohort of patients with a similar potential for confounding. Given the 
concerns of underlying depression among patients with SUI treated with duloxetine, the 
comparator that we proposed was patients with SUI treated with any other antidepressants 
prescribed after SUI diagnosis (not in SNRI or SSRI class), drug codes are listed in Section 8.2
of B056 Statistical Analysis Plan (Annex 2). The goal of this comparative analysis was to 
demonstrate the choices for comparator groups and its impact on the association observed from 
the study. Of note, this approach only controlled for any measured confounding factors, while it 
was not able to address any unmeasured confounding factors.

Study participants: Among the original SUI-diagnosed patient population, two comparison 
groups were formed. Like the main analysis, patients with baseline duloxetine exposure were
excluded, and patients with other antidepressants exposure (e.g., SSRI class or other SNRI, TCA, 
etc.) at baseline were presented in a baseline table and considered in the propensity score model.  
In addition, patients who are co-prescribed with both duloxetine and other antidepressant study 
drugs (any antidepressants, including SSRI/SNRI except duloxetine) at the index date were
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excluded from this analysis. To avoid immortal time bias, all patients had an equal chance to be 
included in either cohort if they were exposed to study drugs. For example, if a patient was first 
exposed to other antidepressants (not an SNRI except for duloxetine or SSRI class) after SUI 
diagnosis, then received duloxetine prescription, the patient was assigned to another 
antidepressant cohort (not duloxetine group), and censored at the time that she initiated
duloxetine or an antidepressant in another class. Patients were not exposed to the study drug at 
baseline in order to be eligible for the study cohorts. Index date was defined as the initial date of 
study drug prescription. Patients were followed until the end of data records, or end of drug 
exposure, or occurrence of outcome of interest, and/or the time of initiation of the other 
antidepressant drugs in another class other than the study drug in both cohorts. Figure 9.2
demonstrates the formation of both cohorts, index date, baseline period, and follow-up period. 

Abbreviations: Dulox = duloxetine; Dx = diagnosis; Rx = prescription; TCA = tricyclic 
antidepressant.

Figure 9.2. Demonstration of study cohorts (duloxetine vs. any other 
antidepressant treated), index date, baseline period, follow up 
period.

Propensity scores were calculated for both cohorts using methods listed in Section 9.9.5.1. 
Based on the propensity score distribution, patients were stratified into quintiles (the number of 
strata was determined by the sample size and propensity score distribution). The effect of 
treatment was evaluated at each stratum, as well as pooled across all strata. The statistical 
methods used above in Section 9.9.5.1 were repeated here to compare patients treated with 
duloxetine to patients treated with other antidepressants.

9.10. Quality control
The study utilised an existing database, which was used primarily for research and is fully Health 
Insurance Portability and Accountability Act (HIPAA) compliant. To ensure their functionality 
and accuracy, data management and statistical analysis programs that were developed for this 
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study were validated by internal personnel who were familiar with the study, but were not 
directly involved in the creation/development of these programs.

 Access to the data was limited to Lilly Research project team members who needed to 
work with those data for the purposes outlined in this report.

 All statistical  programs were reviewed and validated by an individual who was not a 
team member for accuracy and completeness.

 Results included in this report’s text, tables, and/or figures were verified against source 
documentation by internal personnel who were familiar with the study, but were not 
directly involved in the development of the report.

 The electronic data were stored at Lilly on a networked computer that is password-
protected and is protected from access outside of the network by a firewall.
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10. Results

10.1. Participants

10.1.1. Patient count for primary analysis population (duloxetine 
treated vs. untreated cohorts)

In the primary analysis population, there were 5,255 duloxetine-treated patients with SUI and 
20,674 untreated patients with SUI. The average duloxetine treatment period for SUI patients 
was relatively short, therefore using an “as treated” method (patients who were exposed to 
duloxetine in the analysis), the average follow-up time was 270 days including a 30-day wash-
out period. To avoid immortal time bias, a period of cohort follow-up time during which death 
(or an outcome that determines end of follow-up) cannot occur, the index date of untreated 
patients was reassigned based on the distribution between SUI diagnosis and the first 
prescription date.  For 24% of patients, the index date was the same as the date of diagnosis; 50% 
were within 1-2 years after diagnosis, and about 26% of patients were reassigned an index date
of greater than 8 years. Although SUI has not been reported to be related to suicidality, it is 
appropriate to balance the disease duration between the comparison cohorts to avoid comparing 
incident cases (newly diagnosed patient) to prevalent patients (with multiple years of experience).

Figure 10.1 presents a flow diagram of the patients screened for inclusion and the total number 
of patients eligible for inclusion in the two cohorts that comprised the primary analysis 
population (duloxetine-treated versus untreated).  Patients were included in the primary analysis 
population via application of the following CPRD acceptability criteria: index age ≥18, date of 
birth available, female sex, association with valid practice, 365 days of baseline, no duloxetine 
exposure at baseline, and valid patient record.
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Abbreviations: CPRD = Clinical Practice Research Datalink; SUI = stress urinary incontinence.

Figure 10.1. Selection of patients eligible for inclusion in the primary objective 
comparison.

10.1.2. Patient count for secondary analysis population (SUI 
diagnosed vs. non-diagnosed cohorts)

In the secondary analysis population, there were 57,393 patients with SUI and 400,069 non-UI 
patients. Patients with SUI had a median (minimum to maximum range) follow-up of 1945 (0-
7221) days while non-UI patients had a median (minimum to maximum range) follow-up of 
1100 (0-7233) days.

Figure 10.2 presents a flow diagram of the patients screened for inclusion, the number of patients 
excluded for each exclusion criteria, and the total number of patients eligible for inclusion in the 
two cohorts that comprised the primary analysis population (patients with SUI versus non-SUI 
patients).  Patients were excluded from the secondary analysis population via application of the 
following CPRD acceptability criteria: index age ≥18, date of birth available, female sex, 
association with valid practice, 365 days of baseline, no duloxetine exposure at baseline, and 
valid patient record.
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Abbreviations: SUI = stress urinary incontinence; UI = urinary incontinence.

Figure 10.2. Selection of patients eligible for inclusion in the secondary
objective comparison.

10.2. Descriptive data

10.2.1. Baseline characteristics:  Duloxetine-treated and untreated 
patients with SUI

Table APP.1 presents baseline demographic characteristics for the primary patient cohort
(duloxetine-treated and untreated patients).

Duloxetine-treated patients with SUI had more baseline psychiatric comorbidities compared to 
untreated patients, which was consistent with the understanding of dual prescription, namely
treating patients with both urinary incontinent symptoms and depressive conditions with a single 
product indicated for both conditions. For both SUI and depression, these diagnoses were 
counted if they were recorded in the database. Those patients with only symptoms and without a 
recorded diagnosis were not counted in any adjusted analysis). For example, more duloxetine-
treated patients had a higher proportion of baseline depression (14.44% vs.9.95%), and a history 
of depression (27.06% vs. 19.29%) compared to untreated patients.  Furthermore, duloxetine-
treated patients were more likely to be exposed to any psychiatric medication (54.14% 
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vs.38.23%) and additional antidepressants (36.10% vs. 23.44%), possibly due to more severe 
depression compared to untreated patients.

10.2.2. Baseline characteristics:  Patients with and without SUI
Table APP.2 presents baseline demographic characteristics for the secondary patient cohort
(patients with SUI and non-UI patients).

In general, patients with SUI and non UI patients were comparable on many baseline 
characteristics except for baseline depression and use of psychiatric medication. More patients 
with SUI had a history of depression (13.03% vs. 7.44%) compared to non-UI patients.  In 
addition, patients with SUI were more likely to take baseline medications, including any selected 
psychiatric therapy (35.54% vs. 24.26%), antidepressants (22.56% vs. 13.65%), and other 
selected psychiatric therapy (18.05% vs. 13.40%).

10.3. Main results

10.3.1. Incidence rates of suicidal outcomes
Incidence rate was calculated for overall patients in each study cohort, as well as by age group 
and by depression status; based on different follow-up period estimations. The incidence rate 
was calculated using 2 as-treated analysis methods: 1) as-treated analysis (patients’ follow-up 
period was censored at end of duloxetine exposure for treated cohort, but not censored for 
untreated cohort) and 2) as-treated analysis censored (patients follow-up was censored for both 
cohorts to equalise the follow-up period).

Overall Incidence Rate and Stratification by Age Group (As-treated Analysis,
Uncensored): Table APP.3 presents incidence rates of suicide attempt and suicidal ideation 
across duloxetine-treated and untreated cohorts.

The crude incidence rate of suicide attempt for the overall duloxetine-treated cohort was 416.83 
per 100,000 person-years compared to a crude incidence rate of 50.66 per 100,000 person-years 
for the duloxetine-untreated cohort. When stratifying by age group, the majority of patients were 
between 25 to 64 years of age; no trend analyses were conducted due to lack of patients in other 
age groups.

In the 25-64 year age group, the crude incidence rate of suicide attempt was 599.70 per 100,000 
person-years for the duloxetine-treated cohort and 61.72 per 100,000 person-years for the 
duloxetine-untreated cohort.

The crude incidence rate of suicide ideation for the overall duloxetine-treated cohort was 416.27 
per 100,000 person-years compared to a crude incidence rate of 69.87 per 100,000 person-years 
for the duloxetine-untreated cohort. Similarly, the majority of patients were between 25 to 64 
years of age.

In the 25-64 year age group, the crude incidence rate of suicide ideation was 551.29 per 100,000 
person-years for the duloxetine-treated cohort and 83.58 per 100,000 person-years for the 
duloxetine-untreated cohort.
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Table APP.4 presents incidence rates of suicide attempt and suicide ideation stratified by age 
group across duloxetine-treated and untreated cohorts (censored).

The crude incidence rate of suicide attempt for the overall duloxetine-treated cohort was 416.83 
per 100,000 person-years compared to a crude incidence rate of 32.59 per 100,000 person-years 
for the duloxetine untreated cohort. When stratifying by age group, the majority of the patients 
were between 25 to 64 year of age; no trend analyses were conducted due to lack of patients in 
other age groups. 

 In the 25-64 year age group, the crude incidence rate of suicide attempt was 599.70 per 
100,000 person-years for the duloxetine-treated cohort and 46.86 per 100,000 person-
years for the duloxetine untreated cohort.

The crude incidence rate of suicidal ideation for the overall duloxetine-treated cohort was 416.27 
per 100,000 person-years compared to a crude incidence rate of 56.95 per 100,000 person-years 
for the duloxetine untreated cohort.

In the 25-64 year age group, it was 551.29 per 100,000 person-years for the duloxetine-treated 
cohort and 81.68 per 100,000 person-years for the duloxetine-untreated cohort.

10.3.1.1. Stratification by recorded baseline depression (comparison between 
treated and untreated patients)

Incidence Rate of Depression Stratification by Depression Status (Baseline Depression, 
Historical Depression and No Recorded Depression) -- As-Treated Analysis – Untreated 
Population Uncensored:  Table APP.5 presents incidence rates of suicide attempt and suicidal
ideation stratified by depression status across duloxetine-treated and untreated cohorts. 

Patients without recorded depression had the lowest incidence rate for both suicidal attempts and 
suicidal ideation. Among patients with depression diagnoses, patients who had depression 
diagnosis 1 year prior to index date had a higher incidence rate of suicidal attempt compared to 
patients who had baseline depression (within 1 year prior to index date) for both duloxetine-
treated and untreated patients. 

 For patients with historical depression, the crude incidence rate of suicide attempt for 
the duloxetine-treated cohort was 539.39 per 100,000 person-years compared to a crude 
incidence rate of 136.77 per 100,000 person-years for the duloxetine untreated cohort; in 
contrast, for patients with baseline depression, the crude incidence rate of suicide attempt
for the duloxetine-treated cohort was 501.71 per 100,000 person-years compared to a 
crude incidence rate of 123.12 per 100,000 person-years for the duloxetine untreated 
cohort.  For patients with no recorded depression, the crude incidence rate of suicide
attempt for the duloxetine-treated cohort was 348.03 per 100,000 person-years compared 
to a crude incidence rate of 34.44 per 100,000 person-years for the duloxetine-untreated 
cohort.

 For patients with baseline depression, the crude incidence rate of suicidal ideation for 
the duloxetine-treated cohort was 663.08 per 100,000 person-years compared to a crude 
incidence rate of 158.50 per 100,000 person-years for the duloxetine-untreated cohort; in 
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contrast, for patients with historical depression, the crude incidence rate of suicidal 
ideation for the duloxetine-treated cohort was 537.66 per 100,000 person-years 
compared to a crude incidence rate of 147.15 per 100,000 person-years for the 
duloxetine untreated cohort.  For patients with no recorded depression, the crude 
incidence rate of suicidal ideation for the duloxetine-treated cohort was 348.58 per 
100,000 person-years compared to a crude incidence rate of 55.80 per 100,000 person-
years for the duloxetine-untreated cohort.

Incidence Rate of Depression Stratification by Recorded Baseline Depression (Baseline 
Depression, Historical Depression and No Recorded Depression) -- As-Treated Analysis –
Untreated Population Censored: Table APP.6 presents incidence rates and hazard ratios of
suicide attempt and suicide ideation stratified by depression status across duloxetine-treated and 
untreated cohorts.

Patients without recorded depression had the lowest incidence rate for both suicidal attempts and 
suicidal ideation. Among patients with depression diagnoses, patients who had depression 
diagnosis >1 year prior to index date had a higher incidence rate of suicidal ideation compared to 
patients who had baseline depression (within 1 year prior to index date) for both duloxetine-
treated and untreated patients.

 For patients with historical depression, the crude incidence rate of suicide attempt for 
the duloxetine-treated cohort was 539.39 per 100,000 person-years compared to a crude 
incidence rate of 129.86 per 100,000 person-years for the duloxetine-untreated cohort; in 
contrast, for patients with baseline depression, the crude incidence rate of suicide attempt 
for the duloxetine-treated cohort was 501.71 per 100,000 person-years compared to a 
crude incidence rate of 123.12 per 100,000 person-years for the duloxetine-untreated 
cohort.  For patients with no recorded depression, the crude incidence rate of suicide 
attempt for the duloxetine-treated cohort was 348.03 per 100,000 person-years compared 
to a crude incidence rate of 10.52 per 100,000 person-years for the duloxetine-untreated 
cohort.

 For patients with baseline depression, the crude incidence rate of suicide ideation for the 
duloxetine-treated cohort was 663.08 per 100,000 person-years compared to a crude 
incidence rate of 300.76 per 100,000 person-years for the duloxetine-untreated cohort; in 
contrast, for patients with historical depression, the crude incidence rate of suicide 
ideation for the duloxetine-treated cohort was 537.66 per 100,000 person-years 
compared to a crude incidence rate of 86.90 per 100,000 person-years for the duloxetine-
untreated cohort.  For patients with no recorded depression, the crude incidence rate of 
suicidal ideation for the duloxetine-treated cohort was 348.58 per 100,000 person-years 
compared to a crude incidence rate of 31.47 per 100,000 person-years for the duloxetine-
untreated cohort.
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10.3.2. Comparison of suicidal outcomes between duloxetine-treated 
and untreated: Cox regression models

For the primary objective, outcome analyses were performed using 2 different as-treated
methods comparing duloxetine-treated to untreated patients: 1) as-treated analysis (patients’ 
follow-up periods were censored at end of duloxetine exposure for the treated cohort, but not 
censored for the untreated cohort; 2) as treated analysis censored (patients follow-up was 
censored for both cohorts to equalise the follow-up period. 

As-Treated Analysis – Untreated Population Uncensored:  Table APP.7 presents the crude 
and adjusted associations between duloxetine treatment and the risk of each suicidality outcome 
within women with a SUI diagnosis. 

The crude hazard ratios for suicide attempt and non-fatal suicide attempt were 6.70 (3.36, 13.37, 
p<0.0001); after adjusting for baseline depression, psychiatric medication use, and other 
imbalanced covariates (fully adjusted model), the adjusted hazard ratios for suicide attempt and 
non-fatal suicide attempt were 2.92 (1.44, 5.95, p=0.003), suggesting an approximate three-fold 
increase in suicide attempt risk. 

The crude hazard ratio for suicide ideation was 6.07 (3.03, 12.14, p<0.0001); the adjusted hazard 
ratio (full model with additional baseline covariates) for suicide ideation was 3.32 (1.63, 6.78, 
p=0.001), suggesting a an approximate 3 fold increase in suicidal ideation risk.

As-Treated Analysis – Untreated Population Censored: Table APP.8 presents treatment 
differences in the risk of each suicidality outcome within women with a SUI diagnosis. 

 The crude hazard ratios for suicide attempt and non-fatal suicide attempt were 12.79 
(4.17, 39.22 p<0.0001); after adjusting for baseline depression, psychiatric medication 
use, and other imbalanced covariates, the hazard ratios for suicide attempts and non-fatal 
suicide attempts were 5.06 (1.56, 16.45, p=0.007). There is a significant reduction in 
point estimation (from 12.8 to 5.1) between the fully adjusted model and crude 
estimation, which can be attributable to the significance of measured confounding 
factors, but also raise a concern about the robustness of this finding if residual 
confounding factors exist.  

 The crude hazard ratio for suicide ideation was 7.30 (2.92, 18.30, p<0.0001); the 
adjusted hazard ratio (full model with additional baseline covariates) for suicide ideation 
was 3.89 (1.46, 10.43, p=0.007). 

10.3.2.1. Exploratory objective:  Incidence rates of suicidal outcomes in patients 
with and without SUI

10.3.2.1.1.Overall incidence rate and stratification by age group
Table APP.9 presents incidence rates of suicide attempt and suicide ideation across patients with 
and without a SUI diagnosis, irrespective of treatment.

The crude incidence rate of suicide attempt for the overall SUI patient cohort was 61.46 per 
100,000 person-years compared to a crude incidence rate of 46.65 per 100,000 person-years for 
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the non-UI patient cohort. When stratifying by age group, the majority of patients (77.1%) were 
between 25 to 64 years of age; no trend analyses were conducted due to small numbers of 
patients in other age groups. 

 In the 25-64 year age group, the crude incidence rate of suicide attempt was 70.10 
per 100,000 person-years for the SUI patient cohort and 53.76 per 100,000 
person-years for the non-UI patient cohort.

The crude incidence rate of suicide ideation for the overall SUI patient cohort was 94.55 per 
100,000 person-years compared to a crude incidence rate of 60.46 per 100,000 person-years for 
the non-UI patient cohort. Similarly, the majority of patients were between 25 to 64 years of age. 

 In the 25-64 year age group, the crude incidence rate of suicide ideation was 
104.97 per 100,000 person-years for the SUI patient cohort and 70.63 per 100,000 
person-years for the non-UI patient cohort.

10.3.2.1.2.Stratification by recorded baseline depression (SUI vs. non UI patients)
Incidence Rate of Depression Stratification by Depression Status (Baseline Depression, 
Historical Depression and No Recorded Depression): Table APP.10 presents incidence rates 
and hazard ratios of suicide attempt and suicide ideation stratified by depression status across 
patients with and without a SUI diagnosis, irrespective of treatment.

Patients without recorded depression had the lowest incidence rate for both suicidal attempts and 
suicidal ideation. Among patients with depression diagnoses, patients who had depression 
diagnosis 1 year prior to index date had a higher incidence rate of suicidal attempt and suicidal 
ideation compared to patients who had baseline depression (within 1 year prior to index date) for 
both SUI and non-UI patient cohorts. 

 For patients with historical depression, the crude incidence rate of suicide attempt for the 
SUI patient cohort was 164.52 per 100,000 person-years compared to a crude incidence 
rate of 151.78 per 100,000 person-years for the non-UI patient cohort; in contrast, for 
patients with baseline depression, the crude incidence rate of suicide attempt for the SUI 
patient cohort was 137.74 per 100,000 person-years compared to a crude incidence rate 
of 149.29 per 100,000 person-years for the non-UI patient cohort.  For patients with no 
recorded depression, the crude incidence rate of suicide attempt for the SUI patient
cohort was 51.24 per 100,000 person-years compared to a crude incidence rate of 38.34 
per 100,000 person-years for the non-UI patient cohort.

 For patients with baseline depression, the crude incidence rate of suicide ideation for the 
SUI patient cohort was 257.72 per 100,000 person-years compared to a crude incidence 
rate of 177.67 per 100,000 person-years for the non-UI patient cohort; in contrast, for 
patients with historical depression, the crude incidence rate of suicide ideation for the 
SUI patient cohort was 276.47 per 100,000 person-years compared to a crude incidence 
rate of 240.48 per 100,000 person-years for the non-UI patient cohort.  For patients with 
no recorded depression, the crude incidence rate of suicidal ideation for the SUI patient 
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cohort was 76.49 per 100,000 person-years compared to a crude incidence rate of 48.12
per 100,000 person-years for the non-UI patient cohort.

10.3.2.2. Exploratory analysis: Cox regression models (SUI vs. non UI patients)
Table APP.11 presents the crude and adjusted associations between SUI diagnosis and the risk of 
each suicidality outcome.

The crude hazard ratio for suicide attempt was 1.36 (1.18, 1.58, p<0.0001); after adjusting for 
baseline depression, psychiatric medication use, and other imbalanced covariates (fully adjusted 
model), the hazard ratio for suicide attempt was 0.90 (0.77, 1.04, p=0.169). 

The crude hazard ratio for suicide ideation was 1.60 (1.41, 1.81, p<0.0001); the adjusted hazard 
ratio (full model with additional baseline covariates) for suicide ideation was 1.07 (0.94, 1.21, 
p=0.315).

10.3.3. Summary of main results
Depending on the statistical models used, the point estimates suggest a 2.9- to 5.1-fold increased 
risk for suicide attempt in women with SUI treated with duloxetine when compared with women 
with SUI not treated with duloxetine, however the results need to be interpreted in the context of 
study limitations (discussed in following section). For suicidal ideation, the increased risk was 
3.3 to 3.9.  In the exploratory analysis of suicide-related ideation and behaviour, the analyses 
overall suggest that women with SUI do not have an increased risk  for suicidality compared to 
women without UI.

10.4. Other analyses
Additional analyses were performed as outlined in the SAP.  An ITT analysis was performed to 
compare the current CPRD data analyses to the previous study analyses, which used an ITT 
exposure condition for the primary objective analyses.  A subgroup analysis was performed to 
examine the primary and secondary objectives in a subgroup of patients without recorded 
baseline depression and/or antidepressant use. Analyses were performed with variable “gaps” in 
duloxetine exposure to simulate real world situations when patients may have a possible break in 
their duloxetine exposure.  Considering the uncertainties as to whether certain CPRD READ 
codes represent an actual suicide attempt, analyses were performed to include patients with 
additional “possible” suicide-related events.  Finally, post-hoc analyses were performed using 
propensity score stratification and an analysis using a different comparator group, patients with 
SUI treated with antidepressants other than duloxetine.

10.4.1. Sensitivity analysis 1: Intent-to-treat analysis
10.4.1.1. Incidence rates of suicidal outcomes and Cox regression (duloxetine 

treated vs. untreated)
Table APP.12 presents the crude and adjusted associations between duloxetine treatment groups 
and the risk of each suicidality outcome within women with a SUI diagnosis. 
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The crude incidence rate of suicide attempt for the overall duloxetine-treated cohort was 125.40 
per 100,000 person-years compared to a crude incidence rate of 50.66 per 100,000 person-years 
for the duloxetine-untreated cohort.

The crude hazard ratios for suicide attempt and non-fatal suicide attempt were 2.47 (1.53, 3.98, 
p=0.0002); after adjusting for baseline depression, psychiatric medication use, and other 
imbalanced covariates (fully adjusted model), the adjusted hazard ratios for suicide attempt and 
non-fatal suicide attempt were 1.36 (0.82, 2.26, p=0.238). 

The crude hazard ratio for suicide ideation was 3.04 (2.06, 4.4, p<0.0001); the adjusted hazard 
ratio (full model with additional baseline covariates) for suicide ideation was 2.22 (1.47, 3.34,
p=0.0001).

10.4.1.1.1.Stratification by age group
Table APP.13 presents incidence rates and hazard ratios of suicide attempt and suicide ideation 
across duloxetine-exposed and unexposed cohorts.

When stratifying by age group, the majority of patients (70.4%) were between 25 to 64 years of 
age; no trend analyses were conducted due to small numbers of patients in other age groups. 

 In the 25-64 year age group, the crude incidence rate of suicide attempt was 
165.78 per 100,000 person-years for the duloxetine-treated cohort and 61.72 per 
100,000 person-years for the duloxetine-untreated cohort.

The crude incidence rate of suicide ideation for the overall duloxetine-treated cohort was 210.92 
per 100,000 person-years compared to a crude incidence rate of 69.87 per 100,000 person-years 
for the duloxetine-untreated cohort. Similarly, the majority of patients were between 25 to 64 
years of age. 

 In the 25-64 year age group, the crude incidence rate of suicide ideation was 
254.98 per 100,000 person-years for the duloxetine-treated cohort and 83.58 per 
100,000 person-years for the duloxetine-untreated cohort. 
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10.4.1.1.2.Stratification by recorded baseline depression 
Incidence Rate of Suicidality Stratified by Recorded Baseline Depression (Baseline 
Depression, Historical Depression and No Recorded Depression): Table APP.14 presents 
incidence rates and hazard ratios of suicide attempt and suicide ideation stratified by depression 
status across duloxetine-treated and untreated cohorts.

Patients without recorded depression had the lowest incidence rate for both suicidal attempts and 
suicidal ideation. Among patients with depression diagnoses, patients who had depression 
diagnosis 1 year prior to index date had a lower incidence rate of suicidal attempt and higher 
incidence of suicidal ideation compared to patients who had baseline depression (within 1 year 
prior to index date) for both duloxetine-treated and untreated patients. 

For patients with historical depression, the crude incidence rate of suicide attempt for the 
duloxetine-treated cohort was 208.28 per 100,000 person-years compared to a crude incidence 
rate of 136.77 per 100,000 person-years for the duloxetine-untreated cohort; in contrast, for 
patients with baseline depression, the crude incidence rate of suicide attempt for the duloxetine-
treated cohort was 247.12 per 100,000 person-years compared to a crude incidence rate of 
123.12 per 100,000 person-years for the duloxetine-untreated cohort.  For patients with no 
recorded depression, the crude incidence rate of suicide 

 attempt for the duloxetine-treated cohort was 89.94 per 100,000 person-years compared 
to a crude incidence rate of 34.44 per 100,000 person-years for the duloxetine-untreated 
cohort.

 For patients with baseline depression, the crude incidence rate of suicide ideation for the 
duloxetine-treated cohort was 427.80 per 100,000 person-years compared to a crude 
incidence rate of 158.50 per 100,000 person-years for the duloxetine-untreated cohort; in 
contrast, for patients with historical depression, the crude incidence rate of suicide 
ideation for the duloxetine-treated cohort was 441.71 per 100,000 person-years 
compared to a crude incidence rate of 147.15 per 100,000 person-years for the 
duloxetine-untreated cohort.  For patients with no recorded depression, the crude 
incidence rate of suicidal ideation for the duloxetine-treated cohort was 137.65 per 
100,000 person-years compared to a crude incidence rate of 55.80 per 100,000 person-
years for the duloxetine-untreated cohort.

10.4.2. Sensitivity analysis 2: Subgroup analysis:  Restriction to 
patients without recorded baseline depression and/or antidepressant 
use (duloxetine vs. non-exposed patients)
A subgroup analysis was conducted excluding patients with baseline depression diagnosis.  After 
adjusting for other covariates, the association between duloxetine and suicidal outcomes was 
numerically increased. Details of these analyses are presented in Table APP.15, Table APP.16, 
and Table APP.17.
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10.4.3. Sensitivity analysis 3: Varying exposure windows:  (duloxetine
vs. non-exposed)

In the main analyses, patients were allowed an up to 30-day washout period before they were
considered to be no longer exposed.  In these sensitivity analyses, the gap variable was extended 
to 60 and 90 days.  Similar to the results of the results of the main analyses, patients with SUI 
treated with duloxetine had higher risks for suicide attempts and suicidal ideation when 
compared to patients with SUI not treated with duloxetine.  Further details can be found in Table 
APP.18, Table APP.19, Table APP.20, and Table APP.21.

10.4.4. Sensitivity analysis 4: Possible outcomes
These analyses were performed to include additional events that may have been suicide-related 
but there was not clear intent of self-harm.  Similar to the results of the results of the main 
analyses, patients with SUI treated with duloxetine had higher risks for possible suicide attempts 
and suicidal ideation when compared to patients with SUI not treated with duloxetine.  Further
details can be found in Table APP.22.

10.4.5. Post hoc analysis 1: Propensity score stratification
This post-hoc analysis was performed to investigate assess the robustness of the main analysis 
results.  Propensity scores were calculated for all patients, which was an estimation of the 
probability of patients being treated by duloxetine given the measured baseline characteristics. 
These propensity scores were used to stratify patients into 5 strata: 1st quintile (N=734 
duloxetine-treated and N=4548 unexposed patients), 2nd quintile (N=778 duloxetine-treated and 
N=4206 unexposed patients), 3rd quintile (N=910 duloxetine-treated and N=4378 unexposed 
patients), 4th quintile (N=1132 duloxetine-treated and N=4058 unexposed patients), and 5th

quintile (N=1701 duloxetine-treated and N=3484 unexposed patients).  Similar to the results of 
the main analyses, patients with SUI treated with duloxetine had higher risks for suicide attempts 
when compared to patients with SUI not treated with duloxetine.  Further details can be found in 
Table APP.23, Table APP.24, Figure APP.1, and Figure APP.2.

10.4.6. Post hoc analysis 2:  Using a different comparator group
Upon review of the patient characteristics for the main study analyses, it was apparent that many 
of the patients with SUI (both those treated with duloxetine and those not treated with 
duloxetine) had depression and had received other psychiatric treatment in the past.  This raised a 
concern that there may be significant differences in baseline characteristics (i.e., more 
psychiatric comorbidities between duloxetine-treated patients with SUI compared to patients 
with SUI not treated with duloxetine).  If this were true then regression analyses adjusting for 
diagnosed depression may or may not be able to fully account for the psychiatric comorbidity.  
Some patients with SUI not treated with duloxetine had received treatment with other 
antidepressants, so comparisons were made between these 2 groups (e.g., SUI plus duloxetine
and SUI plus other antidepressant) as it was hypothesised these 2 groups might be more 
comparable with respect to recorded depression as an important risk factor for suicidality.  Of 
note, this post hoc analysis suffered from inadequate sample size and statistical power.
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10.4.6.1. Baseline characteristics
Table APP.25 presents baseline demographic characteristics stratified by propensity score among
duloxetine-treated and other antidepressant-treated women with a SUI diagnosis.

Overall, duloxetine-treated patients were comparable to patients treated with other 
antidepressants, however, they were younger (mean age of 55.8 vs. 58.5) and were treated with 
fewer psychiatric therapies (38.1% vs. 47.9% [any selected] and 19.5% vs. 27.1% [other 
selected]). Baseline depression (10.7% vs. 10.9%) and other comorbidities were comparable 
between duloxetine-treated and other antidepressant-treated patients.  Additionally, the majority 
of patients treated with duloxetine and other antidepressants did not have a recorded diagnosis of 
depression; only 20.0% of duloxetine-treated patients and 18.5% of other antidepressant-treated 
patients had a recorded diagnosis of historical depression. The reasons for this finding are 
unclear as, even if a diagnosis of depression was made in a hospital setting by a psychiatric 
specialist, the information would be automatically communicated to the respective general 
practitioners. It appears however that this important information was simply not thereafter 
recoded in the database itself in the vast majority of cases where patients were being treated with 
antidepressants.

10.4.6.2. Cox regression (duloxetine-treated vs. other antidepressant-treated)
Table APP.26 presents the crude and adjusted associations between exposure (duloxetine treated 
versus other antidepressants treated comparator) and the risk of each suicidality outcome among 
women with a SUI diagnosis.

The crude hazard ratios for suicide attempt and non-fatal suicide attempt were 1.55 (0.52, 
4.57, p=0.43); after adjusting for baseline depression, psychiatric medication use, and other 
imbalanced covariates (fully adjusted model), the adjusted hazard ratios for suicide attempt and 
non-fatal suicide attempt were 1.94 (0.63, 5.95, p=0.25), demonstrating that treatment with 
duloxetine presented a numerically but not statistically significant increased risk of suicide 
attempt and non-fatal suicide attempt compared to another antidepressant. 

The crude hazard ratio for suicidal ideation was 0.49 (0.15, 1.59, p=0.24); the adjusted hazard 
ratio (full model with additional baseline covariates) for suicide ideation was 0.51 (0.16, 1.67, 
p=0.27), suggesting a numerically but not statistically significant decreased risk of suicide 
ideation with duloxetine versus another antidepressant.

Additional post-hoc analyses, although of inadequate sample size and statistical power, were 
performed.  Overall, these analyses show that there are no differences between the two cohorts. 
A plot of the propensity scores shows an overlapping distribution for duloxetine treated and 
treated with another antidepressant.  Further details can be found in Table APP.27. Figure 
APP.3, and Figure APP.4. 
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10.4.7. Summary of additional analyses
10.4.7.1. Sensitivity analysis 1: Intent-to-treat
This analysis was the follow-up for both treated and untreated until the end of their follow-up 
time/data availability/occurrence of outcome. After adjusting for baseline depression, 
psychiatric medication use, and other imbalanced covariates, the association between duloxetine 
and suicidal outcomes did not reach statistical significance.

10.4.7.2. Sensitivity analysis 2: Subgroup
The subgroup analysis was conducted excluding patient with baseline depression diagnosis
recorded in the database, after adjusting for other covariates, the association between duloxetine 
and suicidal outcomes was numerically increased. The observation could be attributable to 
unmeasured confounding and unrecorded depression diagnosis (SUI patient were prescribed with 
duloxetine for dual purpose) (see Annex 2).

10.4.7.3. Sensitivity analysis 3: Variable exposure
When the gap variable was extended from 30 to 60 and 90 days, the results were consistent with 
the main analyses using 30 days.

10.4.7.4. Sensitivity analysis 4: Possible events
When additional events that may have been suicide-related but there was no clear intent at self-
harm were included, the results were consistent with the main analyses using a strict definition 
for suicidality (Annex 2).

10.4.7.5. Post-hoc analysis1: propensity score stratification
The results of the main analyses using multivariate regression were supported after using 
propensity score stratification as an additional method to adjust for baseline variables.

10.4.7.6. Post-hoc analysis 2: different comparator group
When duloxetine-treated patients with SUI were compared to patients with SUI who were treated
with other antidepressants, the association was not statistically significant.

10.5. Adverse events/adverse reactions
Not applicable because individual case data were not collected/evaluated.
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11. Discussion

11.1. Key results
 Using the as-treated analysis described above, the adjusted hazard ratios were 2.92 (1.44, 

5.95, p=0.003) and 5.06 (1.56, 16.45, p=0.007), depending on the length of follow-up for 
untreated patients (either censored as their matches or end of their records), suggesting an 
approximately three- to five-fold increased risk of suicidal attempt with duloxetine 
treatment, after adjusting for measured/recorded important risk factors.  

 Duloxetine-treated patients with SUI had more baseline psychiatric comorbidities 
compared to untreated patients; for example, after matching, duloxetine-treated patients 
still had a higher proportion of baseline depression (14.44% vs.9.95%) and a history of 
depression (27.06% vs. 19.29%) compared to untreated patients.  Furthermore, they were 
more likely to have been exposed to any psychiatric medication (54.14% vs. 38.23%), 
which may have been due to the severity of depression compared to untreated patients. 

 Among the sensitivity and post hoc analyses, of particular interest is the comparison of 
duloxetine-treated patients with SUI to patients with SUI treated with other 
antidepressants, which identified that the baseline characteristics were comparable 
between the cohorts, e.g., depression (10.7% vs. 10.9% respectively) and other 
comorbidities.

 A large majority of patients using antidepressants (about 89%) failed to have a recorded 
diagnosis of baseline depression, a key risk factor of suicidality that is defined by GP’s 
diagnosis codes.   

11.2. Limitations
The study findings were likely affected by the potential bias in the study design (see Section 9.6).  
Furthermore, as with other electronic medical records, the CPRD database has its limitations.  
Some of the limitations resulted from data structure and others are due to the sample population.  
Key limitations include the following:

 Data are collected during patient encounters using a system that is designed for individual 
patient care, not research.  The presence or absence of disease may not be accurate, as the 
diagnostic code may be incorrectly coded or included as rule-out criteria rather than 
actual disease. The diagnosis of depression and other psychiatric condition were solely 
based on READ codes without considering clinical symptoms, which were infrequently 
captured in the database. Thus, these comorbidities were not validated.

 Prescription data documented in the database reflects the behaviour of the prescriber and 
not the patient, who may or may not fill the prescription at the pharmacy and may not 
actually take the medication, even if the prescription is filled.

 CPRD contains electronic medical records to capture diagnosis, prescriptions and 
procedures encountered at a general practitioner (GP)’s office or accessible by GP. For 
example, we observed that less than 11% of the antidepressant–treated patients had any 
diagnoses of depression at baseline (see Table APP.25), however, we would expect that
the majority of patients should have depression diagnosed prior to the prescription of an 
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antidepressant, regardless of whether the diagnosis is made by the GP or by another 
clinician in a hospital setting. The reasons for this finding are unclear but it is a 
significant limitation to our study.

 The positive predictive value of suicidality from READ or Oxford Medical Information 
System medical codes within the CPRD database is low. Thomas and colleagues showed
that suicidal outcomes have limited positive predictive value (Thomas et al. 2013). The 
read code algorithms had very low sensitivity (26.1%; 95% CI: 24.3–28.0%) and 
positive predictive value (55.5%; 95% CI: 52.5–58.5%), and underestimated suicide 
rates in both sexes for all age groups. However, our study has adapted an algorithm that 
has been independently reviewed by two Lilly psychiatrists, and the code list was 
finalised by consensus. Given this concern, we also defined the outcomes in several 
different ways to assess the impact of using different sets of read codes. A database 
approach may not be the most reliable resource to define suicidal outcomes, although, at 
the time the study was initiated, it was the only viable option available.

 As of March 2017, the CPRD database captures information from >24 million patients 
from >800 GP practices. However, a small sample size may be obtained for certain 
outcomes and result in a limited subgroup analysis.

 There is always the possibility of residual confounding, although the application of 
propensity score matching aims to minimise any confounding factors between the 
cohorts.

11.3. Interpretation
Although the present study found an association between duloxetine use and suicide-related 
outcomes (non-fatal suicidal attempt and suicidal ideation) in duloxetine-treated patients with 
SUI compared to untreated patients with SUI, these findings are likely to be influenced by the 
imbalance of comorbid depression within the duloxetine patient population and inability to 
accurately measure and adjust for this important risk factor for suicide.  Postmarketing 
experience has demonstrated that duloxetine-treated patients with SUI have a higher rate of 
comorbid psychiatric conditions than the broader SUI population.  This is consistent with the 
observations from the present study and plausible given that duloxetine is indicated for both 
MDD and SUI. 

The following discussion will address these methodological concerns and their likely impact on 
interpretation of the findings in more detail.

Confounding in the SUI population

Findings from the current analysis appear to demonstrate that the SUI patient population treated 
with duloxetine in the CPRD do not constitute an “unconfounded” patient population in which to 
investigate duloxetine use and suicidality risk. Contrary to our original assumption in 2004 
when this study was  first proposed, there was no reason to suppose that patients diagnosed with
a non-psychiatric condition like SUI would be at a higher risk of suicidality, and the analytical 
methods using the CPRD database were set up on the basis that the confounder factor (including 
depression) could be well adjusted. 
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Due to the nature of the study population, an observational study can be biased by uncontrolled 
confounding factors. Lacking randomisation, measured and unmeasured confounding factors are
major limitations of any observational study. As mentioned in Section 11.2, not all suicidal 
outcome risk factors are recorded and hence measurable in the CPRD database (e.g., depression 
symptoms and/or severity, personal and family history of suicidality etc.), therefore, the findings 
need to be interpreted with the possibility that residual confounding factors for which the 
analysis was unable to adjust for may have existed in the statistical model.  The changes in 
hazard ratios observed between the crude and fully adjusted models indicated that the association 
was greatly impacted by baseline comorbidities and raised the concern of residual confounding.  
For example, when adjusting for risk factors that were imbalanced between the treated vs. 
untreated cohorts (e.g., depression, other psychiatric conditions, and medication use), the 
association between duloxetine exposure and suicidality risk changed from crude HR = 6.70, 
(95% CI:  3.36, 13.37) to adjusted HR= 2.92, (95% CI:  1.44, 5.95).  This illustrates the 
heterogeneity in the baseline risk factors between the cohorts and the impact of these 
confounding factors on the association between duloxetine and suicidality.  

Change in Analytical Methodology

There are some differences in the fifth analysis compared to the previous 4 analyses, mainly the 
previous analyses used “intent-to-treat” methodology, instead of “as-treated” methodology. The 
analytical method was amended because it was observed that untreated patients often had 
significantly greater periods of observation compared to duloxetine-treated patients (270 days vs. 
10 years for duloxetine-treated and untreated cohorts, respectively), so an “as-treated 
(censoring)” analysis was adopted to attempt to equalise the “exposure” intervals.  The study 
used an “as treated” analysis as the primary analysis; and modified the analysis to more 
appropriately assess the association during a pharmacological temporal window. The intent-to-
treat approach, which was used as a primary analysis previously, was repeated in the present 
study as sensitivity analysis #1.  Consistent with previous results, the HR was 1.36 [95%CI 0.82, 
2.26; p=0.238].  Additional sensitivity analyses (e.g., subgroup analysis, varying exposure 
windows and outcome definition) and 2 post hoc analyses (i.e., propensity score stratification to 
improve measured confounders and comparison to other antidepressant cohort to improve 
comparability between cohorts) were conducted with the attempt to improve the balance in risk 
factors between the study cohorts.  Although these analyses were designed to enhance our 
understanding of the association, results of these additional analyses were limited by small 
sample size, statistical power, and the inability to robustly measure important risk factors, e.g.,
depression.

Incomplete Recording of Depression Diagnosis in CPRD

Depression as a key risk factor was defined using READ codes (see Annex 2). The findings of 
this analysis clearly demonstrated that a putative depression diagnosis was not completely
recorded in CPRD, which was reflected as a key finding in comparison between duloxetine and 
other (non-duloxetine) antidepressants users. The post hoc analysis was proposed to evaluate
patients with similar baseline psychiatric conditions as duloxetine SUI users to potentially 
minimize the bias in the study. The findings illustrated that psychiatric comorbidities were 
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comparable between the duloxetine and other antidepressant users cohorts, indicating that 
duloxetine-treated patients have more suicidality risk factors (e.g., depression) than the untreated 
SUI population.  The data also showed a poor ascertainment of important risk factors (e.g., 
depression), as reflected by the low proportion of recorded depression diagnoses within the non-
duloxetine antidepressant cohort (11% baseline depression).  This number would be expected to 
be much higher in a population of patients taking antidepressants. This illustrates that depression 
diagnosis is incompletely captured in the database.  Furthermore, the impact of depression on the 
incidence of suicidality is substantial as shown in Table APP.5. Stratifying by baseline 
depression, the incidence of suicidal attempt was increased by about 4-fold among untreated 
patients with SUI with and without recorded baseline depression (123.12 per 100,000 person-
years vs. 34.44 per 100,000 person-years). Thus, as this variable is poorly captured in the 
database and duloxetine has both an indication for MDD and SUI, the statistical models cannot 
accurately adjust/account for this confounder.  

The lack of confounder ascertainment is important because it limits our ability to compare (and 
adjust for risk factors) duloxetine-treated patients in the primary analysis.  This can result in an 
overestimate of the association, as duloxetine-treated patients with SUI more closely resemble
antidepressant users assumed to have underlying depression ( though not captured in the 
database) and the data do not allow for the adjustment.  

No Other Viable Data Sources 

There are no other viable data sources to study this research question because the patient 
population is small and highly confounded by comorbid depression (recorded and not recorded). 

The present observational study does not have an advantage over other data sources (i.e., RCT) 
in terms of study design and statistical power.  Due to the slow increase in duloxetine dispensing 
among patients with SUI, the sample size was a challenge for studying the group of duloxetine-
treated patients with SUI and suicide-related outcomes. In the present study, the number of 
duloxetine-treated patients with SUI was 5,255 (3119 person years), which was accumulated 
over a long time period (286 in 2006, 1020 in 2007, 1346 in 2008, 2398 in 2010). While the
primary analysis had a little over 80% power to detect a difference (Annex 2), the power was 
limited for the subgroup analyses. 

Moreover, other observational data sources, e.g., THIN database, will not be able to overcome 
the limitations mentioned above in the study design, primarily confounding by indication and 
confounding by severity. Therefore, an observational approach is not feasible to further
investigate duloxetine use and suicide-related outcomes among SUI patients due to uncontrolled 
confounding issues. Observational studies investigating the risk of suicidality among other 
duloxetine-indicated patients have been conducted by MAH, see details in Section 12. 

While duloxetine has been approved since 2004, there is a large amount of well-controlled RCT 
data available and other observational studies that have been published regarding suicidality risk. 
A critical review of the duloxetine randomised clinical trial database was made (detailed in 
Section 12 and Appendix 2) and another observational study among psychiatric patients was 
discussed (detailed in Section 12) below.  
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11.3.1. Benefit risk assessment 
Duloxetine was approved based on a benefit/risk assessment.  There has been no further efficacy 
data collected to suggest that the benefit has changed.  Considering the study findings are 
inconclusive, there is no new information to suggest a change in risk profile. Based on the data 
from placebo-controlled clinical and open-label studies (Appendix 3) and spontaneous 
postmarketing data (Appendix 4), over and above what is already addressed in the SmPC and 
outlined in the risk management plan, Lilly considers that there is no conclusive evidence of an 
increased risk of suicidality associated with the use of duloxetine. Therefore, there is no new 
information to change the benefit/risk of using duloxetine for the treatment of SUI.

11.4. Generalisability
The CPRD database is an ongoing primary care database of anonymised medical records from 
general practitioners, with approximately 8.0% of the UK population included.  Thus, patients 
are broadly representative of the UK general population in terms of age, sex, and ethnicity and 
are, in theory, generalisable to larger populations.
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12. Other information

12.1. Randomised clinical trials
Accumulated patient exposures from randomised clinical trials (RCT) have grown during the 
post marketing period, since the initial observational analysis was proposed, and the sample size 
has grown larger compared to that in the CPRD database, which analyzed 5255 SUI patients 
treated by duloxetine. Analyses of the integrated clinical trial database of adult patients from 
placebo-controlled studies of duloxetine were performed in 2006, 2010, 2013, and, most 
recently, in 2017.  All analyses were consistent throughout the years (see Appendix 4).

The most recent analysis conducted was an integrated clinical trial database analysis of adult 
patients from placebo-controlled studies of duloxetine on studies completed as of 21 FEB 2017.  
Patients treated for all indications were included and the database contained all placebo-
controlled SUI studies.  Adverse events were searched for events related to suicide using 
MedDRA preferred terms including:  Completed suicide, Depression suicidal, Intentional 
overdose, Intentional self-injury, Poisoning deliberate, Self injurious behaviour, Self injurious 
ideation, Suicidal behaviour, Suicidal ideation, and Suicide attempt.  There were 14058 total 
duloxetine-treated patients (2646.83 PY of exposure) and 10820 placebo-treated patients 
(2102.35 PY of exposure) and a total of 52 patients with at least one treatment-emergent suicidal 
related event (duloxetine arm: n = 34, placebo arm:n = 18).  The incidence rate of suicide-related 
risks was not statistically significantly different between treatment groups (12.85 events per 1000 
PY for the duloxetine-treated cohort vs. 8.56 events per 1000 PY for the placebo-treated cohort).  
The relative risk for suicide-related events was 1.50 (0.85, 2.66, p=0.164).

In summary, there was not a statistically significantly higher risk of suicidality events observed 
with duloxetine treatment versus placebo in duloxetine-treated patients in all indications, 
consistent with previous analyses of the RCT database.  

12.2. Other observational studies
Lilly has been unable to identify any other independent observational studies have been 
published to investigate suicidality risk among SUI patients .  

Given the issue of suicidality and associated use of SSRI since 2004, the MAH has conducted 
another observational study published by Valuck et al. (2016) to address the association between 
duloxetine and suicidality risk among MDD patients, who are at a higher risk of suicidal 
behaviours due to the underlying disease.  The Valuck study involved much larger study cohorts
(n= 52355 from the incident depression cohort and n=75756 from the general population sample) 
than has been possible with the current duloxetine-treated SUI study using the CPRD and this
study also reported a lack of association among the high risk patient population. 

The study findings are detailed below:

The observational study (Valuck et al. 2016) compared the use of antidepressants and the risk of 
suicidal attempts among depressed adults. The study was a propensity score-matched 
retrospective cohort study, utilising data from the IMS life link database and multiple comparator 



Page 52

groups, in addition to antidepressant drug class vs. class comparisons, and a general population 
cohort was included to estimate the association between the underlying illness (depression) and 
suicide attempt. Among adults (aged 25 to 64 years, n=113,710), the association between SNRI 
exposure and suicidal attempts varied significantly by comparators groups. 

 When comparing patients using SNRIs to the general population, HR=9.0 (95% CI: 3.60, 
22.50), or comparing patients using SSRIs to general population, HR= 6.87 (95% CI: 
3.10, 15.20), which demonstrated the impact of underlying disease (depression) on the 
study findings. 

 When comparing patients using SNRIs to untreated depressed patients, HR= 0.85 (95% 
CI:  0.17, 4.19), the association was no longer significant and the SNRI use had no 
relationship to suicidal attempts.  Although confounding by depression severity may exist 
between SNRI treated and untreated depressive patients (with treated patients likely 
being more severe than untreated patients), the two study cohorts were more balanced at 
baseline risk factors. Furthermore, when comparing patients using SNRI to patients 
using SSRI, HR = 0.76 (0.36, 1.63). Despite this possible limitation (i.e., imbalance in 
disease severity) an association was not found, providing assurance about lacking adverse 
drug effect. 

Despite the limitations of being an observational study, the Valuck et al. study included more 
patients, different comparison cohorts to demonstrate the impact of underlying depression on the 
association between SNRI exposure and suicidality.  Due to the large sample size, the Valuck 
study was able to provide a more precise estimation of lack of the effect of SNRI use, as a class, 
and suicidality among patients with MDD. 
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13. Conclusion
Based on the limitations of the current study, as described above, the results neither confirmed 
nor refuted that there may be an association between duloxetine use and suicidality.  There has 
been a growing body of evidence providing information on duloxetine use (along with other 
antidepressants) and suicide since the time of this original commitment (in 2005).  This larger 
and more robust body of evidence does not indicate an association between duloxetine and 
suicidal behaviour.  Although an increased incidence was observed in this study, this finding 
more likely resulted from insurmountable limitations and confounding factors, such as under 
diagnosis of depression.  Results from the present study were inconsistent with the remainder of 
evidence that does not support this potential association.  Therefore, the results from this study 
do not change the benefit/risk profile for duloxetine. 

Given this and concerns with the limitations of any observational or controlled RCT approach,
Lilly does not consider that there is any viable option to further study the potential association 
between duloxetine treatment and suicidality among the SUI patient population. This position 
importantly takes into account current risk minimisation wording in the SmPC as well as the 
existing EU risk management provisions for the product (regardless of indication). These clearly 
classify suicidality as an important identified risk which is and has always been a highly 
conservative approach in the face of prevailing data. Lilly does not propose to make any 
changes to modify these provisions on the basis of the findings of this study.
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Appendix 1
Table APP.1. Baseline Characteristics Between Duloxetine-treated and Untreated Groups

Duloxetine-treated
n=    5,255

Duloxetine Untreated
n=   20,674

n % n %
Standardized 
Differencea

Age At Index

Mean_Age At Index (years) 56.42 . 56.40 . 0.00

Std_Age At Index 13.92 . 13.81 . 0.00

Charlson Comorbidities

Cancer 22 0.42 280 1.35 -0.10

Cerebrovascular Disease 28 0.53 115 0.56 -0.00

Chronic Pulmonary Disease 385 7.33 1103 5.34 0.08

Congestive Heart Disease 6 0.11 72 0.35 -0.05

Dementia 15 0.29 60 0.29 -0.00

Diabetes 388 7.38 968 4.68 0.11

Diabetes With Complications 73 1.39 93 0.45 0.10

Hemiplegia . . 4 0.02 0.00

Metastatic Tumour 2 0.04 55 0.27 -0.06

Mild liver Disease 1 0.02 11 0.05 -0.02

Moderate Liver Disease . . 5 0.02 0.00

Myocardial Infarction 7 0.13 39 0.19 -0.01

Peptic Ulcer Disease 3 0.06 22 0.11 -0.02

Peripheral Vascular Disease 13 0.25 49 0.24 0.00

Renal Disease 109 2.07 361 1.75 0.02

Rheumatological Disorder 44 0.84 134 0.65 0.02

Charlson Score

Mean_Charlson Score 0.25 . 0.21 . 0.06

Std_Charlson Score 0.62 . 0.66 . 0.06

Other Baseline Comorbiditiesb

Alcohol Abuse 100 1.90 326 1.58 0.03

Anxiety 252 4.80 725 3.51 0.07

Bipolar Disorder 82 1.56 161 0.78 0.07

Borderline Personality Disorder 2 0.04 11 0.05 -0.01

Depression 759 14.44 2058 9.95 0.14

Family History of Suicide 2 0.04 2 0.01 0.02

Schizophrenia 9 0.17 18 0.09 0.02

Substance Abuse 52 0.99 142 0.69 0.03

Personal History of Suicide 1 0.02 1 0.00 0.01

Historical Conditions (Before Baseline)b
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Duloxetine-treated
n=    5,255

Duloxetine Untreated
n=   20,674

n % n %
Standardized 
Differencea

Depression 1422 27.06 3988 19.29 0.19

Alcohol Abuse 493 9.38 1621 7.84 0.06

Substance Abuse 247 4.70 845 4.09 0.03

Personal History of Suicide 4 0.08 8 0.04 0.02

Baseline Medicationb

Any Selected Psychiatric Therapyc 2845 54.14 7903 38.23 0.32

Antidepressant Therapy 1897 36.10 4845 23.44 0.28

Psychosis Therapy 170 3.24 498 2.41 0.05

Hypnotics Anxiolytics Therapy 559 10.64 1224 5.92 0.17

Other Selected Psychiatric Therapyd 1758 33.45 4276 20.68 0.29

Pychiatric Hospitalizations

History of Hospitalizations 3 0.06 6 0.03 0.01

Abbreviations: n =  number of patients
a Bolded = standardized difference ≥0.1
b Baseline defined as 1 year prior to Index Date.
c Treated with one of the following: antidepressant, psychosis, hypnotics anxiolytics, or other selected psychiatric 

therapies.
d Any psychiatric medication that is not listed exclusively as just an antidepressant, psychosis or hypnotic 

anxiolytics therapy.
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Table APP.2. Baseline Characteristics Between SUI and Non-SUI Groups
SUI Cohort
n=   57,393

Non UI Cohort
n=  400,069

n % n %
Standardized 
Differencea

Age At Index

Mean_Age At Index (years) 52.18 . 52.16 . 0.00

Std_Age At Index 14.83 . 14.82 . 0.00

Charlson Comorbidities

Aids . . 1 0.00 0.00

Cancer 285 0.50 2675 0.67 -0.02

Cerebrovascular Disease 226 0.39 1391 0.35 0.01

Chronic Pulmonary Disease 2949 5.14 11691 2.92 0.11

Congestive Heart Disease 118 0.21 891 0.22 -0.00

Dementia 48 0.08 743 0.19 -0.03

Diabetes 1772 3.09 9802 2.45 0.04

Diabetes With Complications 207 0.36 1167 0.29 0.01

Hemiplegia 3 0.01 43 0.01 -0.01

Metastatic Tumour 16 0.03 311 0.08 -0.02

Mild liver Disease 16 0.03 155 0.04 -0.01

Moderate Liver Disease 8 0.01 48 0.01 0.00

Myocardial Infarction 57 0.10 473 0.12 -0.01

Peptic Ulcer Disease 67 0.12 340 0.08 0.01

Peripheral Vascular Disease 113 0.20 577 0.14 0.01

Renal Disease 531 0.93 3311 0.83 0.01

Rheumatological Disorder 334 0.58 1773 0.44 0.02

Charlson Score

Mean_Charlson Score 0.14 . 0.11 . 0.06

Std_Charlson Score 0.45 . 0.44 . 0.06

Other Baseline Comorbiditiesb

Alcohol Abuse 718 1.25 4077 1.02 0.02

Anxiety 1979 3.45 8123 2.03 0.09

Bipolar Disorder 571 0.99 2355 0.59 0.05

Borderline Personality Disorder 21 0.04 114 0.03 0.01

Depression 3907 6.81 18916 4.73 0.09

Family History of Suicide 5 0.01 8 0.00 0.01

Schizophrenia 63 0.11 294 0.07 0.01

Substance Abuse 366 0.64 1792 0.45 0.03

Personal History of Suicide 1 0.00 16 0.00 -0.00

Historical Conditions (Before Baseline)b

Depression 7480 13.03 29755 7.44 0.19

Alcohol Abuse 3937 6.86 18888 4.72 0.09
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SUI Cohort
n=   57,393

Non UI Cohort
n=  400,069

n % n %
Standardized 
Differencea

Substance Abuse 1764 3.07 7911 1.98 0.07

Personal History of Suicide 27 0.05 81 0.02 0.02

Baseline Medicationb

Any Selected Psychiatric Therapy 20397 35.54 97075 24.26 0.25

Antidepressant Therapy 12948 22.56 54618 13.65 0.23

Psychosis Therapy 1019 1.78 5836 1.46 0.03

Hypnotics Anxiolytics Therapy 3001 5.23 15524 3.88 0.07

Other Selected Psychiatric Therapy 10359 18.05 53626 13.40 0.13

Pychiatric Hospitalizations

History of Hospitalizations 19 0.03 89 0.02 0.01

Abbreviations: n = number of patients; SUI = stress urinary incontinence; UI = urinary incontinence
a Bolded = standardized difference ≥0.1
b Baseline defined as 1 year prior to Index Date.
c Treated with one of the following: antidepressant, psychosis, hypnotics anxiolytics, or other selected psychiatric 

therapies.
d Any psychiatric medication that is not listed exclusively as just an antidepressant, psychosis or hypnotic 

anxiolytics therapy.
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Table APP.24. Baseline Demographics and Characteristics Stratified by Propensity 
Score (4th through 5th Quintiles) Between Duloxetine-treated and 
Untreated Groups (ITT population)

4th Quintile 5th Quintile

Duloxetine-treated
n=1132

Duloxetine Untreated
n=4058

Duloxetine-
treated
n=778

Duloxetine Untreated
n=4206

n % n % SDa n % n % SDa

Age At Index

Mean_Age At Index
57.61 . 56.83 . 0.06 57.08 . 57.19 . -0.01

Std_Age At Index
13.45 . 13.70 . 0.06 14.20 . 14.46 . -0.01

Charlson Comorbidities

Cancer
NA NA NA NA

Cerebrovascular Disease
. . 10 0.25 0.00 20 1.18 27 0.77 0.04

Chronic Pulmonary Disease
46 4.06 160 3.94 0.01 243 14.29 461 13.23 0.03

Congestive Heart Disease
. . 1 0.02 0.00 NA NA

Dementia
1 0.09 7 0.17 -0.02 7 0.41 14 0.40 0.00

Diabetes
51 4.51 238 5.86 -0.06 291 17.11 476 13.66 0.10

Diabetes With Complications
1 0.09 2 0.05 0.02 70 4.12 82 2.35 0.10

Hemiplegia
NA NA NA NA

Metastatic Tumour
NA NA NA NA

Mild liver Disease
NA NA NA NA

Moderate Liver Disease
NA NA NA NA

Myocardial Infarction
1 0.09 3 0.07 0.01 1 0.06 6 0.17 -0.03

Peptic Ulcer Disease
. . 1 0.02 0.00 NA NA

Peripheral Vascular Disease
3 0.27 7 0.17 0.02 4 0.24 17 0.49 -0.04

Renal Disease
16 1.41 56 1.38 0.00 57 3.35 133 3.82 -0.03

Rheumatological Disorder
8 0.71 17 0.42 0.04 22 1.29 56 1.61 -0.03

Other Baseline Comorbidities

Alcohol Abuse 17 1.50 51 1.26 0.02 63 3.70 112 3.21 0.03

Anxiety 45 3.98 207 5.10 -0.05 166 9.76 288 8.27 0.05

Bipolar Disorder 3 0.27 18 0.44 -0.03 77 4.53 139 3.99 0.03

Borderline Personality Disorder 1 0.09 . . 0.00 . . 1 0.03 0.00
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4th Quintile 5th Quintile

Duloxetine-treated
n=1132

Duloxetine Untreated
n=4058

Duloxetine-
treated
n=778

Duloxetine Untreated
n=4206

n % n % SDa n % n % SDa

Depression 134 11.84 474 11.68 0.01 522 30.69 951 27.30 0.08

Family History of Suicide NA NA 2 0.12 2 0.06 0.02

Schizophrenia . . 4 0.10 0.00 9 0.53 11 0.32 0.03

Substance Abuse 9 0.80 27 0.67 0.02 24 1.41 70 2.01 -0.05

Personal History of Suicide NA NA 1 0.06 1 0.03 0.01

Charlson Score

Mean_Charlson Score
0.13 . 0.14 . -0.03 0.50 . 0.43 . 0.09

Std_Charlson Score
0.43 . 0.42 . -0.03 0.81 . 0.73 . 0.09

Historical Conditions (Before Baseline)

Depression
260 22.97 948 23.36 -0.01 911 53.56 1703 48.88 0.09

Alcohol Abuse
97 8.57 323 7.96 0.02 255 14.99 500 14.35 0.02

Substance Abuse
42 3.71 173 4.26 -0.03 114 6.70 246 7.06 -0.01

Personal History of Suicide
. . 1 0.02 0.00 4 0.24 6 0.17 0.01

Baseline Medication

Any Selected Psychiatric Therapy
1050 92.76 3708 91.38 0.05 1654 97.24 3396 97.47 -0.02

Antidepressant Therapy
556 49.12 2013 49.61 -0.01 1267 74.49 2470 70.90 0.08

Psychosis Therapy
25 2.21 96 2.37 -0.01 121 7.11 209 6.00 0.05

Hypnotics Anxiolytics Therapy
35 3.09 126 3.10 -0.00 471 27.69 849 24.37 0.08

Other Selected Psychiatric Therapy
466 41.17 1580 38.94 0.05 1271 74.72 2460 70.61 0.09

Pychiatric Hospitalizations

History of Hospitalizations . . 2 0.05 0.000 3 0.18 4 0.11 0.02

Propensity Score

Mean_Propensity Score
0.22 . 0.22 . 0.04 0.34 . 0.32 . 0.30

Std_Propensity Score
0.01 . 0.01 . 0.04 0.08 . 0.06 . 0.30
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Abbreviations: n =  number of patients; SD = standardized difference.
a Bolded = standardized difference ≥0.1.
b Baseline defined as 1 year prior to Index Date.
c Treated with one of the following: antidepressant, psychosis, hypnotics anxiolytics, or other selected psychiatric 

therapies.
d Any psychiatric medication that is not listed exclusively as just an antidepressant , psychosis or hypnotic 

anxiolytics therapy.
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Table APP.25. Baseline Demographics and Characteristics Stratified by Propensity 
Score Within Women with a SUI Diagnosis (Duloxetine-treated vs. 
Antidepressant Comparator; As-Treated Analysis – Untreated 
Population Uncensored)

Duloxetine-treated

n=    3,700

Anti Depressant Treated

n=   23,777

n % n %

Standardized 

Difference

Age At Index

Maximum_Age At Index 92 . 101 . -0.1907

Mean_Age At Index 55.76 . 58.47 . -0.1907

Median_Age At Index 55 . 58 . -0.1907

Minimum_Age At Index 18 . 18 . -0.1907

Std_Age At Index 14.08 . 14.32 . -0.1907

Age

18-29 70 1.89 388 1.63 0.0198

30-39 360 9.73 1653 6.95 0.1006

40-49 951 25.70 4825 20.29 0.1288

50-59 871 23.54 6091 25.62 -0.0482

60-69 755 20.41 5106 21.47 -0.0263

70-79 496 13.41 3785 15.92 -0.0711

>=80 197 5.32 1929 8.11 -0.1116

Index Year

Maximum_Index Year 2015 . 2015 . 0.3087

Mean_Index Year 2008 . 2007 . 0.3087

Median_Index Year 2008 . 2008 . 0.3087

Minimum_Index Year 2004 . 1995 . 0.3087

Std_Index Year 3.05 . 5.07 . 0.3087

Follow Up

Maximum_Follow Up Duration (Days) 3718 . 6640 . -0.1211

Mean_Follow Up Duration (Days) 178 . 225 . -0.1211

Median_Follow Up Duration (Days) 65 . 86 . -0.1211
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Duloxetine-treated

n=    3,700

Anti Depressant Treated

n=   23,777

n % n %

Standardized 

Difference

Minimum_Follow Up Duration (Days) 0 . 0 . -0.1211

Std_Follow Up Duration (Days) 323 . 436 . -0.1211

Charlson Comorbidities

Cancer 16 0.43 325 1.37 -0.0991

Cerebrovascular Disease 16 0.43 209 0.88 -0.0554

Chronic Pulmonary Disease 239 6.46 1635 6.88 -0.0167

Congestive Heart Disease 5 0.14 75 0.32 -0.0380

Dementia 6 0.16 82 0.34 -0.0363

Diabetes 205 5.54 1274 5.36 0.0080

Diabetes With Complications 46 1.24 168 0.71 0.0546

Hemiplegia . . 4 0.02 0.0000

Metastatic Tumour 2 0.05 30 0.13 -0.0240

Mild liver Disease 1 0.03 15 0.06 -0.0170

Moderate Liver Disease . . 2 0.01 0.0000

Myocardial Infarction 7 0.19 55 0.23 -0.0092

Peptic Ulcer Disease 2 0.05 45 0.19 -0.0388

Peripheral Vascular Disease 7 0.19 81 0.34 -0.0295

Renal Disease 74 2.00 381 1.60 0.0299

Rheumatological Disorder 30 0.81 303 1.27 -0.0456

Other Baseline Comorbidities

Alcohol Abuse 57 1.54 405 1.70 -0.0129

Anxiety 120 3.24 1142 4.80 -0.0794

Bipolar Disorder 38 1.03 280 1.18 -0.0144

Borderline Personality Disorder 2 0.05 14 0.06 -0.0020

Depression 397 10.73 2584 10.87 -0.0044

Family History of Suicide 1 0.03 3 0.01 0.0102

Schizophrenia 2 0.05 35 0.15 -0.0294
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Duloxetine-treated

n=    3,700

Anti Depressant Treated

n=   23,777

n % n %

Standardized 

Difference

Substance Abuse 33 0.89 170 0.71 0.0198

Charlson Score

Maximum_Charlson Score 6 . 9 . -0.0385

Mean_Charlson Score 0.22 . 0.24 . -0.0385

Median_Charlson Score 0 . 0 . -0.0385

Minimum_Charlson Score 0 . 0 . -0.0385

Std_Charlson Score 0.60 . 0.63 . -0.0385

Charlson Range Zero 3142 84.92 19680 82.77 0.0584

Charlson Range 1-2 503 13.59 3787 15.93 -0.0658

Charlson Range 3-5 53 1.43 276 1.16 0.0240

Charlson Range 6-7 2 0.05 22 0.09 -0.0142

Charlson Range 8+ . . 12 0.05 0.0000

Historical Conditions (Before Baseline)

Depression 741 20.03 4399 18.50 0.0387

Alcohol Abuse 279 7.54 2100 8.83 -0.0471

Substance Abuse 141 3.81 893 3.76 0.0029

Personal History of Suicide 1 0.03 15 0.06 -0.0170

Baseline Medication

Any Selected Psychiatric Therapy 1408 38.05 11398 47.94 -0.2006

Antidepressant Therapy 929 25.11 6272 26.38 -0.0291

Psychosis Therapy 51 1.38 423 1.78 -0.0321

Hypnotics Anxiolytics Therapy 242 6.54 2139 9.00 -0.0918

Other Selected Psychiatric Therapy 721 19.49 6435 27.06 -0.1800

Pychiatric Hospitalizations

Hx of Hospitalizations 1 0.03 3 0.01 0.0102

Propensity Score

Maximum_Propensity Score 0.47 . 0.44 . 0.3926
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Duloxetine-treated

n=    3,700

Anti Depressant Treated

n=   23,777

n % n %

Standardized 

Difference

Mean_Propensity Score 0.15 . 0.13 . 0.3926

Median_Propensity Score 0.15 . 0.13 . 0.3926

Minimum_Propensity Score 0.017 . 98E-13 . 0.3926

Std_Propensity Score 0.045 . 0.044 . 0.3926

Abbreviations:  n =  number of patients.
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Appendix 2
Summary of Previous Analyses

Lilly conducted four previous analyses of the GPRD database to investigate whether there is an 
association between duloxetine and suicidality among SUI patients.  Although no evidence of an 
association between duloxetine exposure and non-fatal suicide attempts or suicidal ideation in 
women with SUI has been observed, thus far, Lilly acknowledges that the results may have been 
limited by small sample size. 

The agreement between Lilly and the EMA's Committee for Medicinal Products for Human Use 
was that the analysis will be conducted again when the number of accrued exposed patients in 
the United Kingdom General Practice Research Database (CPRD) enables a study that is 
sufficiently powered in order to be able to rule out a pre-specified limit for non-fatal suicide 
attempts.  Lilly proposed to perform a new analysis with additional exposures upon accrual of a 
sufficient number of exposed patients to achieve 80% power to rule out a hazard ratio of 2.5 for 
non-fatal suicide attempts, based on the upper confidence limit of a 2-sided 95% confidence 
interval for the hazard ratio.  Based on preliminary calculations, sufficient accrual in the CPRD 
database would be observed approximately in 2014 if the event rate persisted, and 74,243 patient 
years of follow-up would be needed to accrue 49 events. Therefore, the present analysis was 
initiated.  A summary of the four previous analyses is provided:

 The first analysis (2006) did not have sufficient patient exposure numbers, as no suicide-
related outcomes were observed among the 286 women exposed to duloxetine or their 
matches (n=1,663).

 The second analysis (2007) compared 1,020 women with SUI exposed to duloxetine to 
4,080 women with SUI who were not exposed to duloxetine.  Hazard ratios for non-fatal 
suicide attempts and suicidal ideation after adjusting for age, morbidity, and psychiatric 
disorders (including ongoing depression, ongoing anxiety disorder, history of suicidal 
ideation, recent antidepressant initiation, and number of different antidepressants ever 
prescribed) showed no statistical significant difference between duloxetine-exposed 
patients with SUI and their non-exposed comparators .  There were no completed 
suicidality cases in this analysis. 

 The third analysis (2008) involved 1,346 duloxetine-exposed women with SUI and 5,383 
unexposed women with SUI.  This analysis found no statistically significant association 
between duloxetine exposure and non-fatal suicide attempts, or with suicidal ideation. 
There were no completed suicidality cases in this analysis.

 The fourth analysis (2010) included 2,398 duloxetine-exposed women with SUI and 
9,592 unexposed women with SUI.  Duloxetine exposure was not statistically 
significantly associated with non-fatal suicide attempts or associated with suicidal 
ideation in women with SUI in analyses stratifying for depression, as well as in the Cox 
Proportional Hazards analyses performed (sequentially controlling for age, somatic 
comorbidity, psychiatric comorbidity, history of suicidal ideation and non-fatal attempts, 
and number of different antidepressant, hypnotic/anxiolytic, and antipsychotic/antimanic 



Page 96

medications ever prescribed), including the fully adjusted model.  There were no 
completed suicidality cases in this analysis.
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Appendix 3
Postmarketing Surveillance

Data from spontaneously reported postmarketing surveillance events were also reviewed for 
suicidality events in patients taking duloxetine for SUI.  Cumulatively through 31 July 2016, the 
worldwide exposure to duloxetine is estimated to be 84 378 000 patients (including 83 063 000 
patients receiving Cymbalta and 1 315 000 receiving Yentreve).  A query using the Suicide/Self-
Injury Standardised Medical Dictionary for Regulatory Authorities Query (SMQ) version 19.1) 
was performed.  The time frame was cumulative through 28 February 2017.  The resulting cases 
were then sorted by indication into 4 groups:  psychiatric, pain, bladder-related disorders, and 
unknown uses.  The proportion of cases in each group and the frequency of suicidality events 
(number of cases divided by cumulative patients exposure) are summarized in Table APP.28.

Table APP.28. Frequency of Reported Suicide/Self-Injury Adverse Events Based on 
Indication Grouping

Grouping Percent of All Indicationsa Percent of Total Exposureb

Psychiatric 45.941% 0.0037%

Pain 19.307% 0.0016%

Bladder-Related 0.336% 0.00003%

Unknown or Other 34.416% 0.0028%

Total 100% 0.0081%
a Percentage of all indications was calculated by dividing the number of cases in each indication 

group by the total number of cases with adverse events from the Suicide/Self-Harm SMQ.
b Percentage of total exposure was calculated by dividing the number of cases in each indication 

by the cumulative patient exposure for duloxetine.

When compared to patient exposure, terms in this SMQ are considered very rarely reported 
(≤0.01%) for all indications.  Although the spontaneous cases often do not provide useful 
information regarding causality, a review of the post marketing cases indicated that among 
patients using duloxetine for bladder-related issues, 30.43% reported a history of mental illness 
(i.e. depression, anxiety, bipolar disorder, etc).  This was consistent with other data supporting 
the fact that SUI patients treated with duloxetine have high rates of baseline psychiatric 
comorbidity.

Examining the events reported in the bladder-related disorders group, 78.26% of the events were 
suicidal ideation.  The remaining 21.74% consisted of suicide-related behavior, of which, there 
was 1 completed suicide.  Thus, suicidality events are very rarely reported in association with 
duloxetine use in the patient population with bladder-related disorders.
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Appendix 4
Randomized Controlled Trials and Duloxetine Utilization Studies

A summary of analyses of the duloxetine randomized clinical trial (RCT) database is shown in 
Table APP.29. Details regarding the clinical trial population, methodology used, and findings
are provided.

A meta-analysis of all completed duloxetine trials in MDD was performed with a data lock of 02 
February 2004.  Overall, 27 trials including 4956 patients (mean age, 43.0; 64.3% female) who 
were exposed to duloxetine for an average of 130 days (range, 1–473 days), with a total of 1770 
person-years. The observed rate of completed suicide in duloxetine-treated patients (5 cases)
was 2.83/1,000 patient-years (PY) and of nonfatal suicide attempts (26 cases), 14.61/1,000 
patient-years. Of note, there were no significant differences in the incidence of suicide-related 
events with duloxetine versus placebo in the 12 placebo-controlled trials (duloxetine, 1812; 
placebo, 1184 patients). The Mantel-Haenszel incidence difference (MHID) for suicide-related 
behaviours was -0.03% (95% CI -0.48 to 0.42) and Mantel-Haenszel time-adjusted rate 
difference method (MHRD) -0.002 (95% CI -0.02 to 0.02). Changes in 17-item Hamilton Rating 
Scale for Depression (HAMD17) Item-3 suicidality scores showed more improvement with 
duloxetine (MHID, 9.56%; 95% CI, 4.50 to 14.6; P < 0.001) and less worsening of suicidal 
ideation with duloxetine (MHID, -4.25%; 95% CI -6.55 to 1.95; P < 0.001). Of the 27 
duloxetine trials, no evidence of an increased risk of suicidal behaviour or ideation during 
treatment with duloxetine compared with placebo in patients with MDD (Acharya et al. 2006).  

In 2010, another meta-analysis of all completed placebo-controlled duloxetine trials in all 
duloxetine indications was submitted as part of a marketing authorisation application in the EU.  
The data set included all placebo-controlled clinical trials with data lock as of 23 April 2010.  
Overall, data from 54 trials including 11224 patients exposed to duloxetine (2429.49 patient-
years) were compared with 8164 placebo-treated patients (1660.4 patient-years).  In the “all 
indications” data set for the combined outcome of “suicidal behaviour or ideation,” the exposure-
adjusted rate was 20.17 events per 1000 patient years for duloxetine-treated patients compared 
with 18.67 events per 1000 patient-years for placebo-treated patients (MHRR 1.01, p-value= 
.989).  In the “psychiatric indication” subset (MDD and GAD) for the combined outcome of 
“suicidal behaviour or ideation” the exposure-adjusted rate was 38.82 events per 1000 patient 
years for duloxetine-treated patients compared with 47.35 events per 1000 patient-years for 
placebo-treated patients (MHRR 0.87, p-value .609).  In the “non-psychiatric indication” subset 
(SUI/LUTD, DPNP, FMS, Chronic Pain) for the combined outcome of “suicidal behaviour or 
ideation” the exposure-adjusted rate was 8.13 events per 1000 patient years for duloxetine-
treated patients compared with 6.81 events per 1000 patient-years for placebo-treated patients 
(MHRR 1.41, p-value .425).  Thus for the 54 placebo-controlled duloxetine trials in this meta-
analysis, there was no evidence of an increased risk of suicidal behaviour or ideation during 
treatment with duloxetine compared with placebo in patients exposed to duloxetine in all 
indications.  
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A more recent, larger integrated clinical trial database analysis of adult patients from placebo-
controlled studies of duloxetine was performed on studies completed as of 13 DEC 2013.  
Patients treated for all indications were included and the database contained all placebo-
controlled SUI studies.  Adverse events were searched for events related to suicide using 
MedDRA preferred terms including:  Completed suicide, Depression suicidal, Intentional 
overdose, Intentional self-injury, Poisoning deliberate, Self-injurious behaviour, Self-injurious 
ideation, Suicidal behaviour, Suicidal ideation, and Suicide attempt.  There were 13076 total 
duloxetine-treated patients (2413.34 PY of exposure) and 9855 placebo-treated patients 
(1871.07PY of exposure).  The incidence rate of suicide-related ideation and behaviours was not 
statistically significantly different between treatment groups (13.67 per 1000 PY for the 
duloxetine-treated cohort vs. 9.62 per 1000 PY for the placebo-treated cohort).  The relative risk 
for suicide-related events was 1.42 (0.80, 2.52, p=0.230).  In summary, there was not a 
statistically significantly higher risk of suicidality events observed with duloxetine treatment 
versus placebo in patients treated with duloxetine for all indications.

Another analysis using the same methodology described above was performed using an 
integrated database with randomised placebo-controlled trials completed as of 21 FEB 2017.  No 
additional SUI studies were added since the prior database described above.  In the most recent 
integrated database there were 14058 total duloxetine-treated patients (2646.83 PY of exposure) 
and 10820 placebo-treated patients (2102.35 PY of exposure).  The incidence rate of suicide-
related risks was not statistically significantly different between treatment groups (12.85 per 
1000 PY for the duloxetine-treated cohort vs. 8.56 per 1000 PY for the placebo-treated cohort).  
The relative risk for suicide-related events was 1.50 (0.85, 2.66, p=0.164).  In summary, there 
was not a statistically significantly higher risk of suicidality events observed with duloxetine 
treatment versus placebo in duloxetine-treated patients in all indications.  

While it is understood that clinical trial patients may have different characteristics than patients 
from the B056 observational study, these data from clinical trials represent substantially more 
patients than those observed in the B056 study and patients with likely more closely matched 
characteristics due to randomization of study patients.  It appears that the relative risk for suicidal 
ideation and behaviours is stable over time in the clinical trial population.  
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A Prescription-Event Monitoring (PEM) analysis was also completed which provided duloxetine 
drug utilization information from a non-interventional, prospective, observational post-
marketing, surveillance study that monitored the safety of 19485 patients during the introduction 
of duloxetine into general practice in England.  In it, data from two PEM studies were pooled 
and the data stratified into subgroups defined by indication.  Of note, 13.0% of patients in the 
urologic cohort had been treated with antidepressants in the three months prior to duloxetine 
treatment; the majority of suicidal attempts were reported among patients with psychiatric 
conditions. 

 Within the Psychiatric, Urologic and Miscellaneous subgroups, 779 (7.1% of subgroup 
total), 25 (0.3% of subgroup total), and 10 (1.2% of subgroup total) patients, respectively, 
were reported to have had an event of suicidal ideation after starting duloxetine treatment. 

 The number of patients reported to have had an event of suicide attempt was 345 (3.1% 
of the Psychiatric subgroup total), 6 (0.1% of the Urologic subgroup total) and 5 (0.6% of 
the Miscellaneous subgroup total), respectively.  The incidence of suicidal behavior 
appeared to be higher in this PEM study compared with incidences in clinical trials, 
likely due to the fact that patients with a previous history of suicidal behavior were not 
excluded from this PEM study as they were in the clinical trials.

Furthermore, Michel and colleagues (2013) published results from an observational study 
(DUROSA study), which evaluated the safety and tolerability of duloxetine during routine 
clinical care in women with SUI in Germany.  A high depression score at baseline was found in 
26.6% and 15.6% of SUI-treated patients being classified as a probable or most likely case of 
depressive disorder, respectively, prior to duloxetine exposure.  Thoughts of self-harm, suicidal 
thinking, and a history of suicide attempts were also frequent at baseline in these patients.  
However, despite reporting on a total of 8923 duloxetine-treated patients yielding a total 
exposure of 3233 patient-years, the study did not report any suicide-related events.
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Annex 1. List of standalone documents
Not applicable.
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Annex 2. B056 statistical analysis plan
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