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1. Executive summary

Pioglitazone was first approved in 1999 in the United States and in 2000 in the European Union as
Actos. Pioglitazone is also authorised in the EU as the fixed-dose combination products Competact and
Glubrava (pioglitazone + metformin) and Tandemact (pioglitazone + glimepiride). Pioglitazone is a
member of the thiazolidinedione (TZD) class of antidiabetic agents.

The issue of bladder cancer was discussed at the level of the Pharmacovigilance Working Party
(PhVWP) meeting in February 2011, following an increase of reports of bladder cancer in the United
States as well as seven new cases reported in France. A review of the available evidence on bladder
cancer risk with pioglitazone was initiated, including studies conducted by the MAH, preclinical data
and the Eudravigilance database. This review included interim data from the KPNC study, a ten Year
cohort study with a nested case control study conducted among patients with diabetes, design
investigate all types of cancer and specifically bladder cancer incidence in association with pioglitazone
use. The CHMP considered that the accumulated evidence in totality represented a clinic evant
signal that required further evaluation.

On the basis of this new information, the European Commission (EC) initiated a p @Jre under
Article 20 of Regulation (EC) No 726/2004, requesting the CHMP to assess th %t of this new
information on the benefit-risk balance for the centrally authorised pioglitazo& taining medicinal
product and to give its opinion on measures necessary to ensure the safe @fective use of
pioglitazone-containing medicinal products and on whether the marketin@t orisation for these
products should be maintained, varied, suspended or revoked. K

2. Background information on the p ure

Pioglitazone is a member of the thiazolidinedione (TZD) of antidiabetic agents. TZDs improve
glycaemic control by improving insulin sensitivity at sites of insulin resistance by binding to nuclear
peroxisome proliferator-activated receptor gamm ipocytes to promote adipogenesis and fatty
acid uptake. By reducing circulating fatty acid coflgentrations and lipid availability in liver and muscle,
the drug improves the patients’ sensitivity to Mli . This mechanism is unique to the TZD class.

Pioglitazone was first approved in 199 g nited States. First approval in Europe was in 2000, via
the Centralised procedure, for the tre of non-insulin dependent diabetes mellitus. At the time of
approval, the CHMP considered tha enefit/risk profile of pioglitazone was favourable for a
restricted indication in oral comb treatment of type 2 diabetes mellitus in patients with
insufficient glycaemic contro e maximal tolerated doses of oral monotherapy with either
metformin or a squhonyIure combination with metformin or with a sulphonylurea. In 2006, the
indication was extended t he tse of pioglitazone as triple oral therapy in combination with metformin
and a sulphonylurea, in i ts with insufficient glycaemic control despite dual oral therapy (11/0024)
and in 2007, a new t utic indication for use of pioglitazone in combination with insulin was
approved (1I/0025 ioglitazone is therefore currently authorised under the names Actos and Glustin
in the following i ions

as monother.
- @in patients (particularly overweight patients) inadequately controlled by diet and exercise
om metformin is inappropriate because of contraindications or intolerance.
as d al therapy in combination with
- etformin, in adult patients (particularly overweight patients) with insufficient glycaemic
control despite maximal tolerated dose of monotherapy with metformin
- asulphonylurea, only in adult patients who show intolerance to metformin or for whom
metformin is contraindicated, with insufficient glycaemic control despite maximal tolerated
dose of monotherapy with a sulphonylurea.
as triple oral therapy in combination with
- metformin and a sulphonylurea, in adult patients (particularly overweight patients) with
insufficient glycaemic control despite dual oral therapy.

Pioglitazone is also indicated for combination with insulin in type 2 diabetes mellitus adult patients with
insufficient glycaemic control on insulin for whom metformin is inappropriate because of
contraindications or intolerance.
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Pioglitazone is also authorised as the following combination products:

e Competact and Glubrava (pioglitazone + metformin) are authorised for the treatment of type 2
diabetes mellitus patients, particularly overweight patients, who are unable to achieve
sufficient glycaemic control at their maximally tolerated dose of oral metformin alone.

¢ Tandemact (pioglitazone + glimepiride) is authorised for the treatment of patients with type 2
diabetes mellitus who show intolerance to metformin or for whom metformin is contraindicated
and who are already treated with a combination of pioglitazone and glimepiride.

The latest PSUR (23rd) estimates the worldwide exposure to pioglitazone to over 20 million patient-
years.

At the time of initial marketing authorisation, the pre-clinical data on pioglitazone raised conce of
urothelial hyperplasia with progression to bladder carcinoma in rat lifetime studies, which ident@
tumours in the urinary bladder of male rats. It was agreed that information relating to this i ould
be monitored closely post-marketing and in the context of the granting of the marketing isation,
the MAH agreed to put in place follow-up measures to monitor diabetic patients in a p rketing
surveillance study. Subsequent to the authorisation, the MAH conducted a mechanistic'study into the
cause of tumours in the male rat, concluding that pioglitazone caused a hyperplasti ponse in the
urinary bladder of the rat that was not necessarily associated with microcryst ion. As a
consequence, section 5.3 of the SPC was updated with information on this m istic study with a

sentence stating that the relevance to humans of the tumourigenic f|nd|na e male rat cannot be

excluded.

The clinical signal for the potential association between pioglitazon and bladder cancer arose from
the PROactive (PROspective pioglitAzone Clinical Trial In MacroV Events) study where there was
a noted imbalance between cases of bladder cancer in patients %ed to pioglitazone compared to
patients on placebo. In two 3-year studies in which pioglitaz compared to placebo or glyburide,
there were 16/3656 (0.44%) reports of bladder cancer ts taking pioglitazone compared to
5/3679 (0.14%) in patients not taking pioglitazone. Aft\ uding patients in whom exposure to
study drug was less than one year at the time of dia SIS of bladder cancer, due to the biological
implausibility of bladder cancer developing in su rt time period, there were six (0.16%) cases
on pioglitazone and two (0.05%) on placebo. é

Based on the limited data in humans to addé\e issue of bladder cancer risk with pioglitazone
treatment, the MAH committed to perforg\} year cohort study with a nested case control study
conducted among patients with diabet the objective being the measurement of incident
malignancies associated with pioglit treatment. The data source chosen was members of Kaiser
Permanente Northern California ( ) healthcare system identified from the diabetes registry, which
gathers data from a variety lectronic medical records to build and follow the registry cohort
over time. The KPNC pharm database includes information on each outpatient prescription
dispensed at a KPNC phafimacy®» The KPNC epidemiological study was designed to investigate all types
of cancer and specificall der cancer incidence in association with pioglitazone use. The study is
currently ongoing andsi analyses have been submitted to the CHMP in August 2005, August 2007
and December 20

The issue of Bia
(PhVWP) me @« in February 2011, following an increase of reports of bladder cancer in the United
States gs |figtl"dS seven new cases reported in France. A review of the available evidence on bladder

L g
&cancer was discussed at the level of the Pharmacovigilance Working Party

HumanWJse (CHMP) of the European Medicines Agency in March 2011. The CHMP considered that the
accumulated evidence in totality represented a clinically relevant signal that required further
evaluation. Therefore the European Commission initiated an article 20 procedure of Regulation (EC) No
726/2004 to assess the safety concern of bladder cancer and its impact on the benefit-risk balance of
the centrally authorised products containing pioglitazone. The European Commission requested the
Committee to give its opinion as to whether measures were necessary to ensure the safe use of these
medicinal products and specifically on whether the marketing authorisation should be maintained,
varied, suspended or withdrawn.
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3. Scientific discussion

3.1. Non-clinical data

The MAH stated that pioglitazone has important efficacious effects in various rodent models of type 2
diabetes mellitus (T2DM), which have led to useful biomarkers in humans. Pioglitazone has favourable
effects on the lipid profiles in these animals that are also seen in humans with T2DM, and can also
reduce blood pressure in these animal models. However, pioglitazone is also associated with weight
gain, the presence of urinary calculi and solids in the bladder. Cardiac hypertrophy occurs in rodents
and non-rodents alike. In particular, at the time of initial marketing authorisation, the pre-clinical data
on pioglitazone raised concerns of urothelial hyperplasia with progression to bladder carcinoma in rat
lifetime studies, which identified tumours in the urinary bladder of male rats. The MAH provided\a
rationale for why this effect was considered species specific and not transferable to humans, p @ i
the “crystal hypothesis” according to which the acidic urinary environment of rats predispos¢s/tiiem to
microcrystal formation. Tumours were considered secondary to mucosal irritation causgd

solids. This mechanism, the alteration of the urinary milieu, has not been generally fo
subjects in the form of renal or urinary stones or solids. However, it was agreed that«iffformation
relating to this issue should be monitored closely post-marketing and in the cont he marketing
authorisation, follow-up measures were put in place to monitor diabetic patie post-marketing
surveillance study. The MAH conducted a mechanistic study investigating the of tumours in the
male rat, concluding that pioglitazone caused a hyperplastic response in thé\urimary bladder of the rat
that was not necessarily associated with microcrystal formation. As a cor@uence, section 5.3 of the
SPC was updated with information on this mechanistic study with a sente stating that the relevance
to humans of the tumourigenic findings in the male rat cannot be ed.

In the case of bladder cancer in the male rat, the CHMP concluds have others, that the
mechanism is indirect via alterations in the urinary milieu. T a 6 rations result in the formation of
urinary solids and crystalluria with calculi formation that s mong the rugae of the ventral surface
of the bladder in the quadrapedal rat. They result in ch&x inor irritation and inflammation, which is
followed by hyperplasia, metaplasia, and ultimately ipssome animals, cancer over the 2-year duration
of the mechanistic study. This mechanism is consi by most to be rodent specific and not to be
reflective of human risk (Suzuki 2010) despite th€ confounding findings of slight hyperplasia in the
two-year mechanistic study (Sato 2011). While the®MAH acknowledged that the data does not rule out
the possibility of an association between pi ne and bladder cancer in humans, the CHMP was of
the opinion that the preclinical evidence a the concerns raised by the signal of bladder cancer
identified from the clinical database.

3.2. Clinical safety &O

3.2.1. Usage agrns

GPRD utilisation st @'

The MAH presente verall exposure to pioglitazone in Europe from launch to 31 Jan 2011,

showing a totg] e re in the EU of 3,340,000 patient years for the mono-product, 1,017,750 for the
pioglitazone rmin combination and 11,200 for the pioglitazone + glimepiride combination. The
MAH conduc PRD (UK General Practice Research Database) drug utilisation study (AD-4833-408)
which ipcl Il diabetic patients in the GPRD who received at least 1 prescription for pioglitazone,

mbination therapy with other oral antidiabetic drugs, or insulin, between 1 Jan 2000 and
0. Patients must have had at least 12 months between the latest patient registration at the
practic®and the first pioglitazone prescription in order to ensure sufficient time for recording prior
antidiabetic therapies. Continuous exposure was assumed in the absence of gaps greater than one
month between the end of one pioglitazone prescription and the start of the next. The level of
increased prescribing of pioglitazone was also investigated. 26,044 patients satisfied study criteria. The
MAH concluded that the rate of prescribing increased per year until 2008 after which it seems to have
stabilised.

Prior to pioglitazone treatment, over 90% of patients had prior oral antidiabetic treatment, the
majority of patients were prescribed metformin (60-80%) or gliclazide (20-40%). Some patients were
on more than one other oral antidiabetic agent. Between 80-90% of patients on pioglitazone were on
concomitant treatment, mainly with metformin. In patients that stopped pioglitazone treatment, 20%
were switched to insulin, with or without metformin. In later years, based on other therapies available,
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10% of patients began treatment with DPP-IV inhibitors or GLP-1 agonists. For patients on continuous
treatment (> 2 months), there was a similar distribution between patients on pioglitazone treatment
less than one year (approx 40%) and those on treatment for longer than 2 years (approx 45%), based
on data from 2005, 2006 and 2007. The MAH noted a possible underestimation in patients initiated on
therapy in the hospital setting, as GPRD will record a later prescription initiation and patients will
therefore be on treatment longer than described by GPRD. Around 50% of male patients had a
treatment duration of above 2 years in all age groups except those aged above 80 years. Around 28%
of patients were less than 50 years at treatment start, 31% were between 50 and 60 years, 27% were
between 60 and 70 years and 14% were aged 70 and older. The study data identified that those that
stay on treatment for 12 months tend to stay on treatment for between 2 to 5 years, and some are on
treatment for longer. Those between aged 50 - 70 years have the longest duration of therapy.

from 2007 onwards, prior to initiation of pioglitazone therapy, rosiglitazone was used in 10-20
patients. This suggests that PPAR activation of receptors occurred prior to initiation of piogli
treatment. It is considered significant that patients were exposed to thiazolidinedione th r
longer than apparent in the GPRD database, as a study Ramos-Nino, 2007, identified ciation
between rosiglitazone and cancer in 1003 patients in the Vermont Diabetes InformatighSystem. In
this study, there was an overall significant association between cancer and thiazo '@ﬁone treatment
(OR 1.59, p=0.04), mainly due to rosiglitazone. There was no significant assog&é:io etween

The CHMP noted the MAH calculations and conclusions. The CHMP also noted that the data shoé that

pioglitazone and cancer. The CHMP considered that the utilisation data demo s that there is a
similar pattern of pioglitazone prescribing across age groups. Female medi ations of therapy are
slightly lower, but from evaluation of the graphical statistics, the pattern e between the genders

does not appear to be significantly different. K

3.2.2. Epidemiological data @
The MAH noted that the currently available epidemiologlc ure shows clear evidence of an
increased risk of cancer in patients with type 2 diabete an increased risk of bladder cancer in

signi |cant relative risks of 1.37 in case control
s (95% CI: 1.18-1.74) in a meta-analysis of

particular with Larsson et al (Larsson 2006) calculatin
studies (95% CI: 1.04-1.80) and of 1.43 in cohort s
epidemiological data. The MAH presented the ex ncidence rate of bladder cancer in patients

with type 2 diabetes mellitus and concluded reporting rate of bladder cancer seen in patients
treated with pioglitazone is not in excess of incidence seen in the general diabetic population. The
epidemiology of bladder cancer also show; af the risk increases with age in the general population,

and there is no evidence that these tr not apply to the type 2 diabetes population. The
progressive nature of type 2 diabetes ring changes in pharmacotherapy over time, adds
complexity to studies of a long-ter ome such as bladder cancer incidence, as patients are
simultaneously aging and dev o& ore progressive disease. Mackenzie et al (MacKenzie 2011)
estimate an increased relati in patients with the longest diabetes duration (odds ratio for 16 or

more years of 3.6, 95% 1W-11.2) suggesting that disease severity/duration may confer additional
increased risk. Pioglitazox not approved in the EU as first-line therapy in type 2 diabetics and the
MAH therefore consider 0 be extremely difficult to assess the independent association between
pioglitazone use apd er cancer risk relative to other medications and that there are no solid data
to substantiate s isk. The MAH considered that whilst it is clear from the literature that there is
an |ncreased6&) adder cancer in patients with type 2 diabetes, it is difficult to be certain whether

there is any nal increased risk in patients with type 2 dlabetes treated with pioglitazone.
Kaise nente Northern California (KPNC) study (3rd interim analysis)

Coho ta from the third interim analysis, submitted in December 2009, identified no significant
association between having ever used pioglitazone and bladder cancer (HR 1.2, 95% CI 0.9-1.5).
However, long term treatment (>2 years) of pioglitazone was significantly associated with bladder
cancer (HR 1.5 95% CI (1.1-2.0). This was associated with a significant test for trend (p=0.01) such
that by four years of treatment, the hazard ratio (HR) would increase to 1.7. Patients that were
exposed to high cumulative doses greater than 28,000 mg had a statistically significant increased risk
of bladder cancer (HR 1.5 95% CI 1.1-2.2). A nested case control study was conducted in order to
match the cases and controls on every potential exposure of interest. This analysis produced an odds
ratio (OR) of 2.7 (95% CI 1.5-4.9) for the risk of bladder cancer in cases compared to controls that
had ever been exposed to pioglitazone. Likewise in this nested case control study, duration of use and
high cumulative dose of pioglitazone were significantly associated with bladder cancer. The KPNC
authors considered that the results of this nested case control study were biased because controls that
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participated were less likely to be current users of pioglitazone compared to controls that did not
participate (controls participant 8% vs. controls non participant 13%, p=0.051). Use in participant
cases was not significantly different to non-participant cases (cases participant 17% vs. cases non
participant 13%, p=0.33). Pioglitazone exposure was similar in participants and non-participants.
Sensitivity analyses and weighted analysis produced results similar to the cohort study.

Detailed information on the histopathology of the cases of bladder cancer observed in the pioglitazone
exposed group (90 cases) compared to the unexposed group (791 cases) was provided by the MAH. A
distribution of cancer stage by exposure status was provided. Regarding the histology, ICD-O histology
codes recorded in the KPNC Cancer Registry were used to categorise each cancer as either invasive or
in situ and to describe the histology of the cancer. All histology categories for which there were fewer
than 5 patients in each of the strata based on medication exposure and invasiveness were combined.
ICD-0 data was missing for 15 patients (1 pioglitazone exposed and 14 non-exposed). The majbrity of
cancers in both groups were in situ carcinoma, with 9% of the bladder cancers in non—pioglitaz%
patients classified as regional or advanced at the time of diagnosis vs. 3% in the pioglitazo p.
The reasons for this lower incidence of regional or advanced bladder tumours in the piQgli

exposed group are unknown. For in situ cancer, the distributions of papillary and non- illary
transitional cell carcinoma were similar between exposed and unexposed patients ( v'and 41.3%
respectively). For invasive cancer, pioglitazone exposed patients were more likely_t ve papillary
transitional cell carcinoma 62.5%) and less likely to have transitional cell carci 0%) although
this difference was not statistically significant. The KPNC investigators did no s for bladder
cancer related mortality due to the difficulty in assigning cause of death. T MP considered that
there were no significant differences in cancer histology between patient sed and unexposed to
pioglitazone treatment in the KPNC study. K

underestimate of risk in the cohort study, by providing results o lyses adjusted for sex and age in
5 and 10 year intervals. As both models produced almost idefit was considered extremely
unlikely that categorisation of age led to an underestimm isk in the cohort study. The CHMP was

The MAH also clarified that the use of wide categories in the age(%ment did not lead to an

reassured that adjusting to a 5 year interval makes no nce to the results of the analysis.

history and how it was adjusted for, the MAH provi responses stating that adding smoking to the
age- and sex-adjusted HRs resulted in only aﬁay all change in the measured association between
pioglitazone and bladder cancer. A possible ction between smoking and pioglitazone exposure

was also tested for by conducting stratifi§§jyses and including an interaction term to the age-, sex-,
and other diabetes medications adjus el. The HR in pioglitazone-exposed smokers was 0.94
(95% CI 0.56-1.59) and among pio ne-exposed non-smokers the HR was 1.35 (95% CI 1.03-

Regarding smoking and the potential for further a @ of the impact of confounding due to smoking
r %

1.77). The test for interaction wa close to significance (P=0.47). Thus, while the association is
statistically significant amon smokers, there is no statistically significant interaction between
pioglitazone and smoking. HMP noted that the inclusion of smoking in the adjustment of the

hazard ratio appeared ovégall
in both groups (pioglita
that the hazard ratio

not affect it, most likely due to the equal numbers of current smokers
xposed vs. unexposed). Stratification of the data by smokers showed
dder cancer risk in current smokers was less than the hazard ratio in non-
cer risk in non-smokers using pioglitazone was significantly greater (1.35x)
exposed to pioglitazone. However, it was noted that smokers were categorised

smokers. The bIadﬁ%
compared to tlgg@n
as current, n t or missing (with ‘missing’ grouped with ‘not current’). The CHMP concluded that
smoking doe@t ave a significant effect on the HR calculated for pioglitazone.

Based results from the third interim analysis of the KPNC study, the MAH provided an estimate
ont lute risk posed by long-term pioglitazone therapy and the population impact (based on EU
exposuke) according to duration of therapy: Less than 1 year HR=0.8 (0.6-1.3); 1 to 2 years HR=1.4
(0.9-2.1); more than 2 years HR=1.4 (1.03-2.0). In order to estimate the absolute excess risk of
bladder cancer in patients using pioglitazone, age specific rates were used from the Surveillance
Epidemiology and End Results database in the United States (SEER) using data from 2000 to 2008,
SEER17, and applied to the distribution of duration and age at initiation from the General Practice
Research Database (GPRD) utilisation study conducted by the MAH. The SEER database was used to
provide background rates because it provides age-specific incidence rates. The epidemiology of bladder
cancer shows that rates are around 4 times higher in males than females, but as there is no reason to
expect that gender affects the decision to prescribe pioglitazone, combined gender rates have been
used for all age groups and analyses. The GPRD utilisation study was used to identify the distribution
of duration of pioglitazone exposure for the years 2005, 2006, and 2007. The percentages used for the
calculation were 40% for discontinuation within 1 year, 15% discontinuation between 1 and 2 years
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and 45% remaining on therapy for more than 2 years. Incidence rates were calculated for type 2
diabetes patients unexposed to pioglitazone by applying the increased risk of 1.4 estimated by Larsson
et al (Larsson 2006) to the age group specific rates from SEER. Incidence rates were calculated for
type 2 diabetes patients exposed to pioglitazone by additionally applying the HRs from the KPNC study
to the age specific incidence rates for type 2 diabetes, with the age distribution of pioglitazone
initiation estimated from the GPRD utilisation study. The MAH also provided explanations on the
methodology used for calculating the absolute risk of bladder cancer.

The most recent cumulative pioglitazone exposure data estimate 4,368,950 patient years of
pioglitazone exposure in the EU since launch. Based on the background incidence rates of bladder
cancer rates in type 2 diabetes patients, 2845 bladder cancers would be expected during 4,368,950
patient years in patients unexposed to pioglitazone.

The CHMP agreed with the MAH use of the KPNC hazard ratios to estimate the incidence of bIa@
cancer in patients exposed to pioglitazone. According to the KPNC data there is no statistica
significantly increased risk of bladder cancer for patients exposed to pioglitazone for legs years,
and therefore the estimates for these patients should be similar to the baseline incide type 2
diabetes. The only observed increased risk was in patients exposed for more than t
CHMP noted that the French CNAMTS study (below) did find a statistically significa
to 2 years use as well as with use greater than two years, which differs from thelKPNC study findings.
However, taking into account the hazard ratios for ever use from the KPNC a French CNAMTS
studies and the various methodological aspects, the estimated relative risk f@r ®ver use are broadly
consistent. The CHMP noted the MAH calculation of an absolute risk for b@gr cancer in the EU
equating to an excess of 10 in 100,000 person years. As the hazard r%ios entified in both the KPNC

Q. Yeats. The
ﬁ sociation with 1

and the French cohort studies were similar, the CHMP considered t solute risk estimated by the
MAH using the KPNC hazard ratios to be largely unchanged by th lability of the French data if the
%CHMP noted that the absolute risk
ignificantly with age.

same methodology was applied to calculating the absolute risk.
estimate provided by the MAH is a crude estimate which willa

French Cohort Study by CNAMTS (Caisse nationale\*t ssurance maladie des travailleurs
salariés) on the potential association between pigglitazone exposure and bladder cancer
risk

This cohort study was conducted at the requ%ge French national agency (Afssaps) to investigate
the existence of a possible link between expej to pioglitazone and the incidence of bladder cancer

in French diabetic patients. 0

the SNIIRAM (National inter-scheme health insurance
stems medicalisation program) data. This ensured two totally
independent databases in ter, a collection, using both diagnoses and hospital reimbursement
data. The study included 1, 60 diabetes patients (diabetes being defined as being treated with an
anti-diabetic) who were b®nefidiaries of the general French health insurance system and aged between
40 and 79 years in 200 x patients who had bladder cancer before entry into the cohort or within 6
months of joining the % were excluded. Exposure to pioglitazone (and to each antidiabetic

The study was conducted using dat
system) linked to PMSI (informati

treatment) was def SNIIRAM by being prescribed the active ingredient at least twice over 6
consecutive mgn e study covered a four year period, from 2006 to 2009. Cases of bladder
cancer were i ied through hospitalisations recorded in PMSI for patients with a principal diagnosis
or associate ostic of bladder cancer and who received, during the same hospitalisation, a
powerful | tracer and/or bladder instillation of a pharmacological active substance by urethral
cathete n and/or chemotherapy and/or radiotherapy. The relationship between exposure to each
type etes treatment and the incidence of cancers of the bladder, lung, otorhinolaryngologic,

I, female breast cancer and kidney were assessed by hazard ratio (HR), estimated by Cox
models adjusted to age, gender and other diabetes treatments. The dose-effect relation was studied by
classifying patients according to cumulative doses and duration of exposure. The group exposed to
pioglitazone was compared to the unexposed group for variables related to smoking, the main risk
factor for bladder cancer.

The group exposed to pioglitazone included 155,535 diabetic patients and the non-exposed group
included 1,335,525 diabetic patients. There were 175 cases of bladder cancer in the pioglitazone
exposed group and 1,841 in the non-exposed group. The use of pioglitazone was significantly
associated with bladder cancer (adjusted HR 1.22, 95% CI 1.05 to 1.43) and a dose-response
relationship was observed with a significant risk for patients with a dose accumulated greater than or
equal to 28 000 mg (adjusted HR 1.75, 95% CI 1.22 to 2.50) and for a duration of exposure of 12 to
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23 months (adjusted HR 1.34, 95% CI 1.02 to 1.75) and greater than 24 months (adjusted HR 1.36,
95% CI 1.04 to 1.79). Analysis by gender found a significant association between pioglitazone and
bladder cancer only in men (adjusted HR 1.28, 95% CI 1.09 to 1.51). For all other cancers studied
(lung, otorhinolaryngologic, colorectal, female breast and kidney) there was no increased risk
associated with exposure to pioglitazone.

The authors concluded that the study data supports the hypothesis of the existence of a statistically
significant association between exposure to pioglitazone and the incidence of bladder cancer. The
results were similar to those obtained in the cohort of Kaiser Permanente Northern California (KPNC).
The authors considered that two other factors reinforced the plausibility of a specific association
between pioglitazone and bladder cancer: firstly none of the other oral antidiabetics was associated
with an increased risk of bladder cancer and secondly pioglitazone was not associated with an
increased risk for other cancer. However, the authors acknowledged a number of limitations of ®he
study, especially with regards to the lack of adjustment for smoking, known to be one of the n‘é’lsk
factor for bladder cancer after age and male. @

The CHMP assessed the study results and noted that the strength of the study lies in t‘ % of the
cohort. The large sample size may have narrowed the confidence intervals around a |stics
identified within the KPNC cohort study 3™ interim analysis. However, the CHM ted the
statistical uncertainties due to the small number of bladder cancer cases desp arge sample size.
The hazard ratios, while statistically significant, were modest. The robustnes which patients with
a diagnosis of bladder cancer were collected was also considered. Not only %pahents with bladder
cancer or related diagnoses identified through hospitalisations recorded i

collected was correlated with whether the patient was treated for the
hospitalisation stay. In this way, it provides a robust account of th S ber of bladder cases identified
and diagnosed correctly. However, the CHMP noted the limitationsasédciated with the absence of
detailed information on histology and staging. Other limitations @ ed to the lack of availability of
information on potential confounders which required the use measures for example for
smoking and duration of disease and the potential for mis ication of exposure (based on missing
on missing information on pre study treatment), potenti iting the robustness of the
characterisation of a dose/duration effect.

the information
C |ag sis within the same

Exposure to antidiabetic treatments was defined QVIIRAM reimbursing for the active ingredient at
least twice in 6 consecutive months. As the chort Ihcludes prevalent users of any antidiabetic drug
during the study period, a limitation of the study?is that at the time they start observation, there is no
knowledge of the duration of therapy up_ u at point, and therefore does not account for possible
previous treatments. This is importan icularly when considering a duration response effect. The
results of the GPRD study indicate 6 r time from diagnosis to first hypoglycaemic treatment for

pioglitazone users versus non-pio one users (1610 days versus 440 days).

There were 175/155,535 bl @‘r cancer cases in the pioglitazone exposed group compared to
1,841/1,335,525 cases i exposed group, which leads to a statistically significant 22 % greater

relative risk of an outco bladder cancer for a diabetic patient exposed to pioglitazone compared
to an non-exposed paki dose and time related effect similar to that seen in the KPNC database
was observed. Ex e%o pioglitazone of over one year increased this relative risk to 34%, which was
further increasgd %o at over two years of treatment. In the KPNC study, the association between

even though alue of the hazard ratio statistic was the same at one year of exposure. The fact that
this study d a statistically significant result at one year may be linked to the increased sample
size (a ately seven times larger cohort compared to the KPNC cohort). The median duration of
n the cohort was 23 months. The risk of bladder cancer with a pioglitazone exposure of less
year in duration was not statistically significant (HR 1.05 95% CI 0.82-1.36, p=0.68), which
is biologically plausible from the perspective of an epigenetic carcinogen that requires a latency period
prior to its carcinogenic effect. However, the possibility of misclassification of exposure due to the
absence of information on pre-study treatment is a relevant limitation in interpreting these results.

pioglitazone @ e and bladder cancer risk was only significant after two years of drug exposure,

In the age stratified analysis, men over 50 and women over 65 showed a statistically significant
increased risk of bladder cancer. The combined age stratified analysis showed that the risk is
significant over the age of 50. In women exposed to pioglitazone, there were only 13 cases of bladder
cancer compared to 213 in the unexposed group. Men are at higher risk of bladder cancer and so the
evidence reflects the epidemiology of the disease itself as women are more protected from certain
cancers until older age. The demographics of the cohort population show that men and women were
represented equally in exposed versus unexposed groups. Given the large size of the sample, the
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CHMP considered that the cohort is a true reflection of the population of diabetic patients in general.
These findings in relation to gender and age highlight the need to consider the clinical significance of
the drug-attributable risk to the overall bladder cancer risk in diabetic patients as well as other risk
factors.

The CHMP considered the study to be well conducted despite its limitations and its findings were
considered generally robust. Overall, the CHMP agreed that this study does support a small increased
risk of bladder cancer associated with pioglitazone, which was statistically significant for ever use of
the drug and significant at one year duration of therapy The overall HR in the KPNC study was 1.2
(95% CI 0.9-1.5) and the similarity between the hazard ratios in this study and those of the KPNC
study were noted The CHMP noted that advanced age is associated with an increased bladder cancer
risk. In the age groups over 65 years old, the proportion of patients unexposed to pioglitazone were
greater than the proportion exposed, but a significant association between bladder cancer and
pioglitazone exposure was observed. The CHMP agreed that the lack of data on smoking expos@in
the cohort may confound the association as it is itself a risk factor for bladder cancer. Altho e
influence it had on the statistical findings in this cohort study is not known, it may have hi he
results. The CHMP also considered that the lack of adjustment for advanced stage of djghe limits the
study findings but if it is considered that advanced age is linked with advanced diab hich is
probable if patients are on long term antidiabetic treatment, then the stratified a provided by
age are considered to reflect some crude proxy measure of disease severity. \

It is therefore acknowledged that some of the uncertainties could impact on@»risk estimates in either
direction and that while smoking and age are risk factors, they may not founders but the
possibility of confounding cannot be excluded.

L Wei, TM MacDonald and IS Mackenzie, Medicines Monito 'rQ’nit and Hypertension
Research Centre of the University of Dundee (MEMO), Pio%zone and bladder cancer: A
propensity score matched cohort study, (Draft report, 11).
A draft report on a cohort study of diabetic patients USIN UK GPRD database as a data source was
made available to the CHMP. Following the recent copeern‘about pioglitazone use and the risk of
bladder cancer in diabetic patients, the authors co d a study to examine if exposure to
pioglitazone use is associated with increased incidenee of bladder cancer in type 2 diabetic patients.
The study also looked at duration of use. A C(&i udy was conducted in the GPRD database between
2001 and 2010. A total of 207,714 type 2 dw ic patients aged =40 with oral antidiabetic drug
treatment were included (23,548 in the pidghtdzone group and 184,166 in the other antidiabetic drug
treatment group). Patients had at leasfd98,days follow up. The association between pioglitazone and
risk of bladder cancer was assessed_b ox regression model. A propensity score matched analysis
was done in a group of patients 't missing baseline characteristics data. The study results
showed that 66 bladder canc uffed in 82,316 person years of follow up for a rate of 80.2 (95% CI
60.8-99.5) per 100,000 perdears in the pioglitazone group and 803 events occurred in 981,575
person-years for a rate o% 95% CI 76.2-87.5) per 100,000 person-years in the other antidiabetic
drug treatment group. Pj zone was not found to increase the risk of bladder cancer significantly
(adjusted HR of 1.15, 1 0.83-1.61) compared with other antidiabetic drug treatment. The HRs
for patients who ha ifimum follow up of 1 year or two years were 1.12 95% CI 0.76-1.63 and 1.19
95% CI 0.74-1.971. matched propensity score analysis in which both groups had similar baseline
characteristi 5 patients in each group), the adjusted HRs were 1.16 (95% CI 0.76-1.78), 1.18
(95% CI 0.7%9 ) and 1.06 (95% CI 0.58-1.95) for patients with follow up time >3 months, 12
onths, respectively. The authors concluded that the results suggested that pioglitazone

months org!
is nc@ sociated with an increased risk of bladder cancer in type 2 diabetic patients.

The CHMP noted that this report was submitted as a draft. The study was considered similar in design
and in patient number to the KPNC study (n for KPNC = 193,099, n for GPRD = 207,714). In both data
sets, patients were type 2 diabetics aged > 40 years with oral anti-diabetic treatment. In the GPRD
study, the percentage of patients with bladder cancer in the pioglitazone group was 0.28% compared
to the KPNC study of 0.3%. In the unexposed groups, bladder cancer cases were 0.43% in the GPRD
and 0.48% in the KPNC. However, one significant difference between the studies was the lower
proportion of patients in pioglitazone in the GPRD study (11.33%) compared to the proportion on
pioglitazone in the KPNC study (15.62%).

The CHMP considered that this study did not identify any significant difference in the risk of bladder
cancer in diabetic patients treated with pioglitazone versus untreated patients. The event rates were
similar between the groups. The authors have calculated unadjusted and adjusted hazard ratios but
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have not stated what variables were adjusted for. There is no indication of which variables were
confounders or not in the relationship between bladder cancer and pioglitazone. As the two hazard
ratios that were calculated showed differences, it is likely there was some confounding, accounting for
multivariate analysis did increase the HR above 1 but not significantly so.

Baseline characteristics between the pioglitazone exposed and unexposed groups were all significantly
different; the pioglitazone group included more males and the mean age was lower, there were fewer
current smokers, and a higher number of patients with a BMI > 30. The longer average time from the
first diagnosis date to the first hypoglycaemic drug treatment date was noted as well as on the fact
that in the pioglitazone group, significantly more patients were on 3 or more hypoglycaemic treatments
(46% versus 11.8%).

In order to minimise confounding by indication, where patients with more severe illness were re
likely to be treated with pioglitazone, the authors calculated a propensity score (i.e. the Iikelih%hat
a patient would be treated with pioglitazone based on known baseline characteristics such
gender, smoking status, BMI and duration of the disease) for each subject. A propens@/ atched
cohort analysis (1:1 match) was carried out in patients who did not have any missing r the
baseline characteristics. This analysis showed no difference in duration of disease, ?data still
showed that severity of disease in the pioglitazone group was significantly differe t % of the
pioglitazone group were on 3 different hypoglycaemic drug classes compared % in the
unexposed group. The hazard ratio calculated from this analysis did not alter udy findings overall.
c&i?and increased bladder

lents who had 1 or 2

No analysis was performed to test the association between cumulative exp
cancer risk (only partially addressed by sensitivity analysis in subgroups
years of follow-up time).

MAH GPRD case control study, (AD4833-407), 2011
gabase (AD4833-407). The

The MAH performed a nested case control study using the G

population included were type 2 diabetics with oral anti i eatment between 01 Jan 1997 and 31
Dec 2010. Insulin was permitted as an add-on therapyx antidiabetics. Out of a cohort of 98,734
patients, 478 eligible cases of bladder cancer were ideqtified and matched to up to 5 controls from the
same cohort. Matching was carried out on age (+/ rs), gender and GP practice. Conditional
logistic regression was used for this matched cas@wtrol design. Given the uncertainty over the
conducted on all covariates: smoking (ever/never),
closest to the bladder cancer index date duration of
oral antidiabetic therapy (years), use of in (yes/no), number of oral antidiabetic classes of drug
used (1 to 6) and duration of ploghtaz e (<1 year, 1-2 years >2 years). The univariate models
were followed by fitting the full m d|ng all covariates, followed by backwards stepwise
procedures (manual and automat inally all models including smoking plus 1 other covariate were
fitted.

predictive covariates, univariate analyses we
smoking status (recorded as current, past,

The study results |dent|f| cases and 1884 controls. Cases were more likely to be current or past
smokers, use of plogllta in the cohort was low (6.63% in controls and 7.83% in cases). The mean
age of the cohort wa r (controls 68.37 years, cases 69.21 years). The only statistically
significant assoaatiés between smoking and bladder cancer (OR=1.62, 95% CI 1.24-2.12) when
calculated as a,b arywvariable (never vs. ever use). Further statistics were carried out showing that
current use ra e odds ratio compared to both past and never smoking. No significant association

The CHMP considered that the overall results of this nested case control were similar to the results of
the KPNC study with respect to never compared to ever exposure to pioglitazone in terms of an
unequivocal finding but pointing towards a small but not statistically significant increased relative risk.
The odds ratio for pioglitazone exposure (ever versus never use) after adjustment for smoking was
1.33 (0.88-2.00).

While the KPNC study identified a significant association between pioglitazone exposure for long
duration of use, this was not evident in the MAH GPRD nested case control study. In addition, this
study did not analyse the effect of cumulative dose as done in the KPNC study. It is evident from the
data that the majority of patients (51% in cases and controls) were only on one diabetic treatment.
The KPNC study included a much larger cohort of patients of 200,000 patients, compared to 2,330
(1,884 controls and 456 cases). The lack of a statistically significant association may therefore be due
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to the small sample size and the low use of pioglitazone (only 7.9% of cases were on the drug) and the
CHMP therefore considered that this study lacks power due to sample size although it was otherwise
well designed.

CHMP conclusions on epidemiological data

Regarding the epidemiological data, the CHMP noted that the three epidemiological studies consistently
pointed towards a small increased risk of bladder cancer with pioglitazone ever use. The results from
the third interim analysis of the KPNC study cohorts data identified no significant association between
having ever used pioglitazone and bladder cancer (HR 1.2, 95% CI 0.9-1.5), however, the hazard ratio
with long-term pioglitazone therapy for therapy duration above 2 years was significant (HR 1.4, 95%
1.03-2.0) and patients exposed to high cumulative doses greater than 28,000 mg had a statistically
significant increased risk of bladder cancer (HR 1.5 95% CI 1.1-2.2). Increased age and durati@f
disease were both potential confounding factors.

Similarly, the recently published French CNAMTS study showed a statistically significarﬂS@ciation
between pioglitazone and bladder cancer (adjusted HR 1.22, 95% CI 1.05 to 1.43) wi ignificant
risk for patients with a dose accumulated greater than or equal to 28 000 mg (adju R 1.75, 95%
CI 1.22 to 2.50) and for patients with treatment duration greater than 24 mon sted HR 1.36,
95% CI 1.04 to 1.79). The dose and time related effects were similar to those¥e n the KPNC and
some of the methodological limitations were common to both studies e.g. pot | confounding by
duration of disease.

Although the hazard ratio estimates were relatively consistent acrossﬁt{e studies, they differed in
where they reached statistical significance. The French study’s find statistical significance for an
association with ever use may be linked to the increased sampl the French cohort is about 7
times as big as KPNC cohort of approximately 200,000 patie 3 lysis by gender also identified a
significant association between pioglitazone and bladder cancer only in men (adjusted HR 1.28, 95%
CI 1.09 to 1.51). The French study did not find an assoti @ between pioglitazone use for less than
one year (HR 1.05, 95% CI 0.82-1.36, p=0.68). The epi iological data did not provide evidence for
an early effect but were not designed to do so beiological plausibility considerations focussed
on a later effect. Finally, the MEMO GPRD cohort gtdy*found a similar, although non-significant, risk of
bladder cancer for pioglitazone (adjusted HR @f 1.5, 95% CI 0.83-1.61) compared with other
antidiabetic drug treatment. The CHMP was opinion that the consistency of the study findings
between the two independent cohorts (KPNG aihd CNAMTS French study) and, to a lesser extent, the
independent GPRD study confirms the p%sniological evidence of an association between pioglitazone
and a bladder cancer risk, albeit relaté‘ mall.

3.2.3. Randomi Qical trials

The MAH stated that the fatality of the clinical program of pioglitazone includes over 30,000 patients
worldwide and that it in a number of long-term trials, greater than 1 year in duration, including
the PROactive (EC44 y.

*

Meta-analysis % ical trials conducted by the MAH, 2011

The MAH ed a meta-analysis of the clinical trial database (Study AD-4833-406), including
22,000 C@dts. The PROactive study was analysed separately as the large size (n=5,238) of the study
was red to potentially influence the overall clinical database and subjects were older and had a
longe ation of diabetes prior to randomisation compared to the other randomised clinical trials
(RCTs). Study duration ranged from less than one year (24 studies) to more than 2 years (6 studies),
with 6 studies between 1 and 2 years in duration. The study population was screened to select subjects
who did not have conditions that would present undue safety risks, interfere with absorption or
metabolism of the study drug, confound the efficacy and safety analyses or interpretation of data or
interfere with study objectives. With respect to the demographics of the group, nearly 60% were not
current smokers while 97% had no prior cancer history.

Bladder cancer cases detected in the first year of therapy were excluded based on the lack of biological
plausibility that a tumour would develop this fast. Primary analysis showed a non-significant HR of
3.481 (95% CI 0.723, 16,755, p=0.120). The number of cases of bladder cancer were small (7 cases
in the pioglitazone group 0.06% vs. 2 cases in the comparator group (0.02%). Taking all subjects into
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account, not only those where a diagnosis was excluded based on its occurrence within one year of
treatment, there were 19 cases in the pioglitazone group (0.15%) vs. 7 cases in the comparator group
(0.07%), resulting in a HR of 2.642 (95% CI: 1,106, 6.31, p=0.029), which was statistically significant.

PROactive (PROspective pioglitAzone Clinical Trial In MacroVascular Events) study and the
PROactive extension study, 2005.

At the time of marketing authorisation, the MAH was requested to conduct a cardiovascular safety
outcome study. The PROactive study (EC444) enrolled 5,238 patients with type 2 diabetes mellitus,
randomised to pioglitazone or placebo for up to 3.5 years. The study population had an average age of
62 years; the average duration of diabetes was 9.5 years. The mean duration of treatment for
PROactive subjects was 2.5 years. For all studies included, the mean duration of treatment was 60
weeks, i.e. just over one year. Approximately one third of patients were receiving insulin in
combination with metformin and/or a sulphonylurea. In this study, a higher number of bIadder@cers
were observed in subjects receiving pioglitazone compared with placebo: 14 subjects (0.5%
pioglitazone vs. 5 subjects (0.2%) placebo. Independent reviews of the bladder cancer,c ere
performed, and the data safety monitoring committee concluded that this imbalance did epresent
an emerging safety signal for bladder cancer and that the PROactive study should beContihued as

previously planned. Exclusion of early bladder cancer diagnosis resulted in a HR o @ (95% CI:
eééa;&

0.598, 14.682). This reflects 6 reports of bladder cancer in pioglitazone treat nts (0.2%) vs. 2
on placebo (0.1%). When all subjects were included, the HR was of borderlin istical significance
(HR 2.739, 95% CI: 0.986, 7.605, p=0.053). 0

extended study (EC445) was designed to observe subjects who ha icipated in PROactive for up to
10 years beyond completion, with interim reports submitted ever. ars. The aim of the study was
to identify the effects of PPAR agonist therapy on mortality, ma ascular morbidity, and incidence of
malignancy in high-risk patients with T2DM. Data from the fifst\§ years are available (2- and 4-year
results have already been submitted and reviewed by the q P, while the 6-year results are expected
on 31 July 2011. During the first 2 years of the extendeh\PR@active study, there was no difference in
the incidence of newly diagnosed bladder cancer bet n the PROactive treatment groups, as reported
in the 2-year interim report to this observational sr,é his was confirmed by the results from the 4-

Upon completion of the intial PROactive study, it was agreed to cond;it a@;tension of the study. This

year observation period, during which newly diagnosSed bladder malignancies were reported for a total
of 20 subjects: 8 (0.4%) in the pioglitazone Ng nd 12 (0.7%) in the placebo group. An interim
analysis was recently completed for the 6—ygrJ riod, and the total number of subjects with reports of
bladder cancer increased to 10 in the piog ne group (0.5%) and 17 in the placebo group (1.0%). A
combined analysis of the data from th e-blind period (EC444) and the 6-year observational
period (EC445) was also carried out aring subjects who received pioglitazone during either
period to subjects who never rec '@pioglitazone or were initially on placebo and had bladder cancer
diagnosed prior to pioglitazo ent. Overall, bladder cancer was reported in 25 subjects (0.9%)
who received pioglitazone a 0 subjects (0.8%) who never received pioglitazone (hazard ratio 0.98,
95% CI: 0.6-1.8). The MA%it ed that there were limitations of this dataset, in particular that none of

the studies were design examine bladder cancer (prior history of bladder cancer not excluded and
no screening for blad cer).
*

CHMP conclusif) clinical trial data

The CHMP no @ the results of the MAH meta-analysis and that the overall number of bladder cancer
events in fhe RCTs was relatively low. A total of 26 bladder cancer events were recorded (19 cases
6#patients in the pioglitazone group (0.15%) and 7 out of 10,212 patients (0.07%) in the
compeg group, resulting in a statistically significant HR of 2.642 (95% CI: 1,106, 6.31, p=0.029)
when all cases were considered including those with a time to onset of less than one year (sensitivity
analysis). The CHMP considered that the meta-analysis had a number of limitations, in particular with
regards to duration as the majority of the studies (14) were less than six months in duration. Ten
studies were of duration between 6 months and one year. Only 6 studies were longer than 1 year and
a further 6 longer than 2 years. In addition, the meta-analysis was based on RCTs that were not
designed specifically to capture bladder cancer as a safety outcome. Bladder cancer events were
captured purely by a review of MedDRA coding. Given that bladder cancer was not a safety endpoint in
the clinical trials, the patients were not screened for bladder cancer prior to enrolment. The CHMP also
noted that when patients treated for less than one year are excluded from the analysis (based on
biological plausibility) no significant difference exists. However, the CHMP considered that overall, the
results show a significantly increased risk of bladder cancer in patients exposed to pioglitazone
compared to patients not exposed and given the context for the finding and the presence of
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randomisation, the results of the meta-analysis were considered to provide strength of evidence
particularly for an early effect. Similarly, in the PROactive study, a higher number of bladder cancers in
subjects receiving pioglitazone compared with patients receiving placebo was noted: 14 subjects (0.5%)
compared to 5 subjects (0.2%) respectively, when including patients with onset of cancer within the
first year (HR 2.739, 95% CI: 0.986, 7.605, p=0.053). The CHMP concluded that the data from the
clinical data show a significantly increased risk of bladder cancer in patients exposed to pioglitazone
compared to patients not exposed. The CHMP also noted that when patients treated for less than one
year are excluded from the analysis (based on biological plausibility) no significant difference exists

and therefore considered that potential risk after short term treatment could not be excluded.

3.2.4. Spontaneous reports

The MAH provided a review of cases based on spontaneous reports within the MAH global data%for
the period 31 July 1999 to 15 March 2011. The criteria for searches in the database were all
pioglitazone products (mono-product and fixed combination) and both medically confirme non-
medically confirmed cases. MedDRA version 13.1 preferred terms that are contained in* igh-level
term of Bladder neoplasms malignant and the additional preferred term of bladder ne %‘ were used.

A total of 68 cases met the criteria, 66 of which were for the mono-product an e combination
pioglitazone + metformin. 85% of cases were reported by health care professN’a ."The reporting rate
equates to 0.03 per 10,000 patient years (68 cases in 20,172,000 patient vy, sed on exposure as
of 23 PSUR dated 31 Jan 2011). Assuming a spontaneous reporting rat %, the incidence rate of
bladder cancer in patients exposed to pioglitazone is estimated at 0.3 pe ;000 patient years or 3
per 100,000. The crude incidence of bladder cancer worldwide (not o in patients with diabetes) is
5.7 cases per 100,000 patient-years and based on epidemiological s, higher in T2DM (Larsson,
2006). Therefore the MAH concluded that the reporting rate is er than expected incidence rates.

The MAH noted that 42 of these 68 reports were received the public FDA announcement on 17
Sep 2010 of their review of the KPNC study, with 64% e cases originating from the USA and
Canada. The MAH considered this frequency of reports &e a stimulated reporting phenomenon based
on media attention rather than a change in the actuQCidence of bladder cancer in association with
pioglitazone. The MAH noted that 12 out of the 4 provided no date of onset for the event. Of
the remaining 30 cases, 13 had an event ons a@st one year prior to the date of reporting, 6 of
which had a lag time of 3 to 6 years from o f event to reporting. Likewise, after the French media
announcement and publication of a list of dilicts under close scrutiny, which included pioglitazone, a
peak in the number of reports from E@vas noted in February 2011.

The MAH classified the cases of bla ancer such that only ones where there were no obvious
confounders and the time of o s‘f ladder cancer was possibly associated with pioglitazone based
on biological plausibility wer. ntified. Of note is that 71% of cases were in men (reflective of
epidemiology of bladder

(reflective of epidemiolo
(only specified in 44 ca

ncek) and that 96% involved patients who were at least 60 years of age
f bladder cancer. 55% were on treatment duration longer than 3 years
he MAH stated that time to onset was provided for only 45 of the 68
cases and that in 3 cases, the bladder cancer occurred prior to initiation of treatment with
pioglitazone, whil of the 45 cases (27%), bladder cancer occurred within one year of treatment

administratio& as not considered to suggest a possible causal association given the long latency

period requir development of bladder cancer. No patient was noted to be exposed to
chemother; h agents known as risk factors for bladder cancer (cyclophosphamide, ifosfamide,
cisplati .@0 cases, the information was too poorly documented to provide an informed causality.

Disco g poorly documented cases due to lack of information on risk factors (20 cases), those with
onset prior to treatment (3 cases) and those considered not related to pioglitazone by the reporter and
MAH (4 cases), the MAH noted 41 remaining cases where relevant medical history or risk factors were
available. 80% of these cases involved male patients and 51% involved patients at least 70 years old.
41% of involved patients had a history of smoking and 20% had other malignant disease. Only 5% had
no additional risk factors other than T2DM. Of these 41 cases, 10 had an onset of event less than one
year post initiation of pioglitazone treatment. All these patients had risk factors for development of
bladder cancer. 18 of these 31 cases were medically confounded. Therefore out of 68 cases, only 13
remain where no obvious confounding factors exist. Of these, 8 have very limited information provided
but time to onset is greater than one year.
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The MAH suggested that the recent increase in reports of bladder cancer could be attributable to
heightened awareness following media announcements in the United States and France. There
continues to be an active pharmacovigilance plan to address the particular issue of bladder cancer, as
described in the current Risk Management Plans (RMP) for these products. The pioglitazone PSURs look
at malignancy as a noteworthy adverse drug reaction, which is kept under review.

The CHMP was of the opinion that inherent limitations of spontaneous reports preclude their
meaningful use in signal evaluation and comparisons of reporting rates with background incidence
rates particularly for this type of risk do not allow any conclusions to be made. The CHMP
acknowledged that many factors influence spontaneous reporting rates and as a clinical signal exists
from the pharmacoepidemiological data, spontaneous reports are only likely to contribute to this signal
and will remain hypothesis generating.

The demographics of the cases appear to follow what is already known regarding the epidemio
bladder cancer as most cases occurred in males that were elderly. Smoking history also fea
risk factor in 41% of cases where information was available. From the data, 55% of the
observed in patients taking pioglitazone for more than 3 years. Very few of the cases
identified where no confounders were present and treatment with pioglitazone was
year in duration (only 5 cases). A further search of the Eudravigilance database wa ducted in order
to make the information as current as possible for the purposes of this assess nd included the
period 16 March 2011 to 24 May 2011. Events received by the MAH prior to ch 2011 were
discarded as these would have been captured in the MAH review. This left 14 a@lditional cases of
bladder cancer in patients taking pioglitazone or fixed dose combinations% of. Of these, 2 cases

had treatment duration less than one year, and in one case no informatio as available on duration of
treatment. Five cases were in patients that were ex- smokers (2) o ent smokers (3). Three of the
14 cases included a personal history of cancer and in one case th @ent had been exposed to toxic
chemicals as part of occupation. It should be noted that there i one case where the patient died
as a result of metastasis to the brain. In this case, the deat d one year after abdominal
thoracic and pelvis scan were normal post treatment fo&l; r cancer. From this analysis, the CHMP

efr than one

concluded that there appears to be only one case where le patient was on treatment for two years
prior to bladder cancer diagnosis and had no known/jdentified risk factors apart from T2DM.

3.2.5. Scientific Advisory Gr, uQSAG) Diabetes/Endocrinology

At the request of the CHMP, a Scientific A v@))y Group (SAG) in Diabetes/Endocrinology meeting was
held on 05 July 2011. $
Regarding the cases of bladder ca Qn in diabetic patients treated with pioglitazone compared to
those not treated, the SAG no edﬁ he majority of bladder cancer cases (70-75 %) (grade Ta and
T1), which are treated endo ically and for which the survival rate at 5 years is high (nearly 95 %
for the T1 form). It was noted¥hat approximately 50% of the bladder cancer cases observed in the
KPNC study were in situ ours, which is unexpectedly high (normally 5-8 %), but this did not appear
to be linked to the use joglitazone. Taking into account evidence of a relative risk of bladder cancer
of 2.77 for smokers 5. -smokers, the SAG speculated that smoking may have been a confounding
factor in the Fren M study, which would explain the increase in bladder cancers and the
simultaneous e in breast cancers (due to the anti-oestrogenic effect of smoking). In summary,
the possible i Ggase in risk of bladder cancer was considered as relatively small and leading to

relatively tumours in the majority of cases.
Regardi position of pioglitazone in the therapeutic strategy for treatment of patients with type 2
diab the experts agreed that the need for pioglitazone is limited. However, taking into account the

totality®f the risks and the benefits associated with its use, the SAG agreed (with one expert
dissenting) that pioglitazone remains useful in the treatment of type 2 diabetes for a small group of
patients, as second-line monotherapy. It was also stated that the efficacy and safety profile of
pioglitazone is relatively well established while less is known about the long-term safety profile of the
alternative treatment products (DPP4 inhibitors, GLP-1 agonists). Based on the new data on bladder
cancer, the SAG could not identify any of the currently approved indications, where the benefits would
specifically no longer outweigh the risks.

The SAG identified a number of risk factors for bladder cancer, including age, smoking, occupational
hazard (current but also historical), drugs and radiation treatment. A family history of bladder cancer
was generally not considered to be a significant risk factor.
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With regards to risk minimisation measures, the SAG agreed that the major risk factors should be
included in the pioglitazone product information. Warnings on the risk of bladder cancer should be
issued to patients treated with pioglitazone.

Regarding monitoring and screening, the SAG stated that for detection of bladder cancer the current
gold standard is cystoscopy (plus biopsy), which can currently not be replaced by other methods.
Available markers and screening via microhaematuria or cytology were seen as having severe
limitations and to be insufficient for screening higher risk patients. The SAG also agreed that non
invasive screening for bladder cancer is of limited value. Microhaematuria and albuminuria testing for
monitoring purposes could be an option but is associated with limitations with regards to value and
feasibility. Overall, a systematic bladder cancer screening for monitoring purposes was considered as
unrealistic.

The SAG also proposed to define efficacy targets to be achieved or maintained after a defined @d of

time, to determine whether treatment with pioglitazone should be maintained or discontinued. her
proposal which was considered by the SAG was to restrict the use, or warn about the use, a a
certain age as the risk of bladder cancer, as well as other risks, increases disproportional age.

Gender specific restrictions were not considered useful.

3.2.6. Conclusions on clinical safety \QO

The CHMP took into account the totality of the available data in its assessm@'the clinical safety of
pioglitazone, in particular in relation to the risk of bladder cancer. The C nsidered that the
evidence provided by the clinical trials data, in particular the meta-analysi clinical trials provided
the most robust evidence. {

Regarding the clinical trial data, the CHMP noted the results of t @!a—analysis of clinical trials
conducted by the MAH. Taking all subjects into account, there 9 cases of bladder cancer in the
pioglitazone group (0.15%) and 7 in the comparator group ( , resulting in a HR of 2.642 (95%

CI: 1,106, 6.31, p=0.029), which was statistically signi@ imilarly, in the PROactive study, a
p

higher number of bladder cancers in subjects receiving azone compared with patients receiving
placebo: 14 subjects (0.5%) compared to 5 subject 2%) respectively, when including patients with
onset of cancer within the first year. The CHMP cq, d that the data from the clinical data show a
significantly increased risk of bladder cancer in p%ts exposed to pioglitazone compared to patients
not exposed. The CHMP also noted that when3¥atients treated for less than one year are excluded from
the analysis (based on biological plausibility§ n@Significant difference exists and therefore considered
that potential risk after short term treat at*eould not be excluded.

Regarding the epidemiological data, t Q P considered that an increased risk was consistently
identified. The results from the thi &rim analysis of the KPNC study cohorts data identified no
significant association betwee \r/@ever used pioglitazone and bladder cancer (HR 1.2, 95% CI 0.9-
1.5). However, the hazard r or*long-term pioglitazone therapy for therapy duration above 2 years
was significant (HR 1.4, 95% N03-2.0) and patients exposed to high cumulative doses greater than
28,000 mg had a statisti significant increased risk of bladder cancer (HR 1.5 95% CI 1.1-2.2)
although age and dur disease may be potential confounding factors. Similarly, the recently
published French GN study showed a statistically significant association between pioglitazone and

bladder cancer (adj d HR 1.22, 95% CI 1.05 to 1.43) with a significant risk for patients with a dose
accumulated gt than or equal to 28 000 mg (adjusted HR 1.75, 95% CI 1.22 to 2.50) and for
o

patients with ent duration greater than 24 months (adjusted HR 1.36, 95% CI 1.04 to 1.79).

Overall th emiological data suggest an increased risk with long term use while the RCT data
sugges rly effect. The epidemiological studies excluded cases with an incident diagnosis within 6
mo tarting pioglitazone which may have impacted on the detection of an early effect. The

impac potential confounding factors particularly duration of disease and increased age need to be
carefully considered in further studies intended to characterise a dose/duration relationship.

The CHMP also considered the results of a nested case control study conducted in GPRD by the MAH
and concluded that the overall results of this nested case control were similar to the results of the
KPNC study with respect to never use compared to ever exposure to pioglitazone in terms of an
unequivocal finding but pointing towards a small but not statistically significant increased relative risk.
The odds ratio for pioglitazone exposure (ever versus never use) after adjustment for smoking was
1.33 (0.88-2.00). The lack of a statistically significant association may be due to the small sample size
and the low use of pioglitazone (only 7.9% of cases were on the drug) and the CHMP therefore
considered that this study lacks power due to sample size although it was otherwise well designed.

Assessment report for Actos, Glustin, Competact, Glubrava, Tandemact
EMA/CHMP/940059/2011 Page 15/25



Finally, the MEMO GPRD cohort study found a small increased but non-significant risk of bladder cancer
for pioglitazone (adjusted HR of 1.15, 95% CI 0.83-1.61) compared with other antidiabetic drug
treatment.

Overall, the CHMP concluded that the totality of the available data consistently suggests a small
increased risk of bladder cancer associated with the use of pioglitazone. The CHMP also noted that the
clinical and the epidemiological datasets suggest divergent evidence with regard to the onset of
bladder cancer: while the data from the clinical trials suggest a potential risk after short term
treatment, the epidemiological studies show an increased risk in particular with high dose and long
treatment duration.

3.3. Risk Management

During the procedure, the MAH updated the RMP to introduce bladder cancer as an identified ri@n
addition, the CHMP adopted a number of risk minimisation measures (including an educatio ck,
including a prescriber guide, targeting all physicians who are expected to prescribe/use pij one),
in order to reduce the risk of bladder cancer and others risks associated with pioglitaz described
in Annex II of the CHMP opinion. The MAH was requested to update the risk manag t'plan (RMP)
within one month of the European Commission decision, to include these agreed ri inimisation

measures. \

In addition changes were introduced to the Summary of Product Character @and the Package
Leaflet, as discussed in section 2.4. The CHMP also agreed on a Dear He@are Professional
Communication letter (DHPC), summarising the changes to the SPC, te be*€irculated to all prescribers,

as discussed in Section 4. @
As part of the agreed pharmacovigilance activities included in t k management plan, the MAH will
conduct a European multiple database bladder cancer risk char sation study. The MAH also agreed

Measures for bladder cancer and implementation of peri eview of response. Details of the agreed

to conduct a drug utilisation study including assessmen%c@ t failure and insulin, risk minimisation
studies are provided below. O

Drug utilisation study including assessment of h{irbfailure and insulin, Risk
Minimisation Measures for bladder cancer an&r'np ementation of periodic
review of response

Protocol submission to CHMP 60 28/10/2011
V_ N

Final Report to CHMP on assess tJof heart failure rates and
Interim Report to CHMP on ment of Risk Minimisation Measures for
bladder cancer and implem tion of periodic review of response 31/08/2012

Final report to CHMP o@ementation of Risk Minimisation Measures for
i entation of periodic review of response 31/12/2013

bladder cancer arld(Q

Pan-European u%lé database bladder cancer risk characterisation study

Feasibility s report 28/10/2011
Protocel Ission to CHMP (if feasibility confirmed) 31/01/2012
Final r o CHMP 18 months after CHMP

protocol approval

Finally, in view of the identified safety concerns, the MAH should submit 6-monthly PSURs until
otherwise decided by the CHMP.

3.4. Product information

The CHMP recommended amendments to be introduced in the summary of product characteristics
(SPC) and in the package leaflet.

Section 4.1
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A statement was inserted that adequacy of response to treatment (e.g. reduction in HbA1c) should be
reviewed 3-6 months after initiation of therapy and that pioglitazone should be discontinued failing
adequate response. Prescribers are also informed to confirm at subsequent routine reviews that the
benefit of pioglitazone is maintained, with a cross-reference to Section 4.4.

Section 4.2
A statement advising physicians to start treatment with the lowest available dose, to be increased
gradually, in particular when pioglitazone is used in combination with insulin, was added.

Section 4.3

The use of pioglitazone in patients with current bladder cancer or a history of bladder cancer was
contraindicated. Use of pioglitazone in patients with uninvestigated macroscopic haematuria was also
contra-indicated. 6
Section 4.4

A paragraph on bladder cancer was added, to report that cases of bladder cancer were,r more
frequently in a meta-analysis of controlled clinical trials with pioglitazone, resulting in \g d ratio of
2.64. Reference was also made to available epidemiological data suggesting a small iR@gedsed risk of
bladder cancer in diabetic patients treated with pioglitazone in particular in patien:: ted for the

longest durations and with the highest cumulative doses. The possibility of a promoting effect
was mentioned.

The identified risk factors for bladder cancer were mentioned, together M@a recommendation that
li

any macroscopic haematuria should be investigated before startmg p| taZone therapy.

A statement advising patients to promptly report macroscopic ha r|a or other symptoms such as
dysuria or urinary urgency to their physician was added. Q

be considered with caution and that the balance of ben d risks should be considered carefully

Regarding the elderly, statements were inserted, adwsq\ e combination use with insulin should
e
both before and during treatment.

benign, malignant and unspecified (includin s and polyps)” with the frequency “uncommon” for all

indications. 0

4. Overall discussio benefit/risk assessment

Section 4.8 9
The risk of bladder cancer was added to the@i adverse reactions, under the header “Neoplasms

In its assessment of the be risk of pioglitazone, the CHMP considered a range of factors, including
the nature and the magnitude'ef the risks, the beneficial effects of the drug, the conditions of safe use
and the ability to identif@ jents who may be at increased risk.

4.1. Discussion QI efficacy
L

The CHMP noted\ie efficacy associated with the use of pioglitazone, as identified in clinical trials of
ﬁ ts, mcludmg 12 Iong term controlled trials of more than one year in duratlon

HbA1lc Ras been accepted as a surrogate marker for assessing efficacy and is recommended as primary
endpoint in phase III studies. Furthermore, in addition to a clinically relevant reduction of glucose
parameters, an oral anti-diabetic (OAD) should preferably show at least neutral or beneficial effects on
associated cardiovascular risk factors (e.g. obesity, blood pressure, lipid levels). Other aspects of
importance include the incidence of hypoglycaemia and impact on liver and renal function. Efficacy
studies of pioglitazone demonstrate decreasing HbA1C levels during the first 8 weeks of treatment and
reaching maximum effect at approximately week 16 of treatment. Thereafter, HbA1C control is
maintained up to 2 years of treatment. Despite the lag in the antidiabetic effect of pioglitazone
compared with sulfonylurea early in treatment, the MAH argues that the efficacy of pioglitazone is
better preserved over the long term, whereas other treatments (e.g. sulphonylureas) lose their
effectiveness over time. Even though the clinical relevance of increasing insulin sensitivity may not
have been firmly shown in clinical studies, insulin resistance is one of the key pathophysiological
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mechanisms behind T2DM, particularly for the very obese. More recent drugs (e.g. GLP-1 analogues
and DPP-4 inhibitors, as well as SU) all stimulate the pancreatic beta-cells to produce more insulin with
the (at least hypothetical) risk of accelerating beta-cell failure and loss of effect. In monotherapy
studies, pioglitazone has shown clinically and statistically significant decreases from baseline in HbAlc
and FPG at study endpoints compared to placebo (AD-4833/EC404 and AD-4833/EC405). Results from
several combination therapy studies indicate that pioglitazone is also effective in combination with a
sulfonylurea or with metformin in the treatment of type 2 diabetes (clinically and statistically significant
decreases from Baseline in HbAlc and FPG at study endpoint). Results from studies have also shown
that pioglitazone in combination with metformin or SU improves glycaemic control for durations of at
least 2 years. The effects of adding pioglitazone to existing insulin therapy were evaluated in 4 studies
(OPI-502, AD-4833/PNFP-014.2, AD-4833/PNFP-343, H6E-MC-GLAT (12-month), H6E-MC-GLAT
(Interim)), showing that the addition of pioglitazone to existing insulin therapy resulted in
improvement in glycaemic control that was additive to the effects of insulin alone and that the addition
of pioglitazone to existing insulin therapy reduced the mean total daily insulin dosages from bae
levels. Overall, the CHMP considered that there is strong evidence for the glucose reducing of
pioglitazone. However, neutral effects in terms of macrovascular events need to be fac;{& s well
as the need for treatment options for diabetic patients with renal impairment as discu low.

Cardiovascular Effects

Morbidity and mortality in T2DM is dominated by CV complications and the C noted the studies
conducted on surrogate markers of CV disease and outcomes, discussing in6 lar the following
studies.

The PROactive Study (AD-4833/EC444), 2005 @
The PROactive study was the first prospective study evaluating the ts of an individual oral
hypoglycaemic agent on cardiovascular outcomes in high-risk subj with type 2 diabetes. Over
5200 adult subjects were randomized to receive pioglitazone or%&bo, in addition to their
antidiabetic and cardiovascular medications, and were follo r«@ mean duration of 34.5 months
The primary endpoint, a composite of disease and proced dpoints, was the time to first
occurrence of all-cause mortality, nonfatal myocardial i‘r:\\ n (MI) (including silent MI), stroke,
acute coronary syndrome (ACS), major leg amputati cotonary artery bypass graft/percutaneous
coronary intervention (CABG/PCI), or leg revascul @on. The PROactive study failed regarding it's
pre-specified primary endpoint, and any benefit @ested by the secondary endpoint suggests an
effect in a type 2 diabetic population with exth.ié/ disease and being treated concurrently with
multiple anti-diabetic and cardiovascular mﬂj s, and treated with 45mg of pioglitazone. As
expected, there were increases in weight b pioglitazone group, and an increase in hypoglycaemia
corresponding with better control of d . There was also an increase in cardiac failure in the

pioglitazone group. Although these @ 0 new safety issues, the previous safety concerns relating to

weigh gain, oedema and heart fai ere confirmed. Although the PROactive study suggested that
administration of pioglitazon not associated with an increased cardiovascular risk, the study failed
to document a clear benefit, the safety concerns mentioned above remained, particularly in the

context of the new indica&q ich had been approved of pioglitazone in combination with insulin.

Results of the primar @bint analysis showed that pioglitazone treatment resulted in a 10%
decrease in the indi cé of first events within the composite compared with placebo; however, this

decrease did npt statistical significance (HR=0.90; 95% CI: 0.80, 1.02; P=0.0954). The main
secondary en f PROactive was time to first event in the composite of all-cause mortality, MI
(excluding si I), or stroke. Death, MI, or stroke was reported for 301/2605 (11.6%) pioglitazone-
treated,s and 358/2633 (13.6%) placebo-treated subjects, with a relative risk reduction of 16%

% CI: 0.72-0.98; P=0.0277).

CHICAGO (OPI-518), 2006

The CHICAGO study evaluated the effect of pioglitazone on Carotid Intima-Media Thickness (CIMT), in
over 450 adult subjects randomized to receive pioglitazone or glimepiride for 18 months. At 72 weeks,
the absolute change from baseline in CIMT (the primary study endpoint) for pioglitazone treated
subjects was -0.001 mm, whereas change in CIMT in the glimepiride group was +0.012 mm (P=0.017).

PERISCOPE (OPI-516), 2008

The PERISCOPE study was designed to compare the effects of pioglitazone vs. glimepiride on
progression of atherosclerotic disease as measured by changes in percent atheroma volume (PAV) in
the coronary artery using intravascular ultrasound (IVUS), in 360 subjects with type 2 diabetes
mellitus and coronary artery disease (CAD) after up to 18 months of treatment. At 72 weeks, the
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absolute change from baseline in PAV for pioglitazone treated subjects was -0.161 compared with
0.725 in the glimepiride treatment group (P=0.002).

OPI-526, a meta-analysis of the pioglitazone clinical trial database, 2006

In 2006, the MAH compiled a database of patient-level, time-to-event meta-analysis of deaths and
major CV events reported as AEs in randomized, double-blind, comparator-controlled (active or
placebo) clinical studies of pioglitazone. At the request of an independent panel of investigators from
the Cleveland Clinic, this database was transferred to their care in unabridged format. The results of
the subsequent study were published by Lincoff et al in the Journal of the American Medical Association
(JAMA) 2007. The primary variable of the Lincoff meta-analysis was the composite endpoint of CV
death, MI, or stroke, and the primary analysis included data from all randomized, comparator-
controlled clinical trials with patient-level data present in the database (N=16,390). Results of the
primary analysis showed a relative risk reduction of 18% (HR=0.82; 95% CI: 0.72-0.94; P=0.0Q5) for
the MACE endpoint. 66

CV Conclusions %

The CHMP noted that pioglitazone has not been shown to increase serum lipids and th indications
of a detrimental effect on CV outcome measures were observed in the PROactive st even though
several limitations were noted). A FDA meta-analysis of 29 pioglitazone studies r in @ HR below
1. Despite the CHF concern, the totality of the data suggests that pioglitazon ast neutral in
terms of macrovascular events, which is clearly important in this patient pop . The CHMP
considered it important that the CHF risk continues to be appropriately ma in order to optimise
the benefit-risk profile.

Hepatic Effects

The CHMP noted the results of clinical study OPI-506, showing t l@dglitazone reduced hepatic
transaminases and total liver fat content, as well as a puincatio%:anyal (2010) suggesting a
potential benefit in patients with NASH including transamina istology, showing reduction in
inflammation and fibrosis. The CHMP was cautious on the icance of the findings of the Sanyal
paper, as it studied a non-diabetic patient group with nx holic steatohepatitis (NASH). The
primary outcome of the study was not reached with to pioglitazone, as no statistically
significant difference to placebo was demonstrate ms of rate of improvement of NASH on the
basis of histology findings. Neither vitamin E nor@mazone (the two active treatments in the study)
showed improvement in fibrosis. P|ogI|tazone uce hepatic steatosis, transaminases and
inflammation, however it was specifically acm, edged by the authors that the results may not be
generalised to diabetic patients as it is n@ n whether the response to treatment would be similar.

Lipid Metabolism
Dyslipidemia is a serious co—morb'@commonly associated with type 2 diabetes. Pioglitazone
treatment was shown to imp ific lipid markers commonly associated with atherogenic risk by
significantly increasing high%ity lipoprotein (HDL) cholesterol levels and decreasing triglyceride
levels. Although pioglitaz&? htly increases low-density lipoprotein (LDL) cholesterol levels, it
decreases LDL particle tration and increases LDL particle size, which is consistent with a less
atherogenic profile. %

*

\i acy and benefits of pioglitazone

pioglitazone works through a unique mechanism of action of insulin sensitization
tion. Efficacy studies of pioglitazone demonstrate decreasing HbA1C levels during
of treatment and reaching maximum effect at approximately week 16 of treatment.
A1C control is maintained for up to 2 years of treatment. In addition to its glycaemic
CHMP considered that pioglitazone also appears to be neutral in terms of macrovascular
events'based on the current evidence. Pioglitazone has not been shown to increase serum lipids. On
the basis of currently available data, the CHMP was of the opinion that pioglitazone continues to fulfil a
therapeutic role as an antidiabetic agent, in particular due to its role in combination therapy, with a
durable effect on glycaemic control complementing other approved antidiabetic agents.

Conclusions on t

4.2. Discussion on safety

The CHMP also noted the risks associated with pioglitazone, based on over 22 million patients years of
postmarketing experience worldwide and considered the following identified or potential risks:

Weight gain and peripheral oedema
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It has been known since the time of approval that treatment with pioglitazone can cause fluid
retention. Peripheral oedema is a common adverse event. Weight gain is also a well known adverse
event and the mechanism is most likely attributable to both fluid retention and increased fat mass. The
long term consequences of weight gain and peripheral oedema are poorly understood.

Cardiac Failure
In the high risk diabetic population of PROactive, more cardiac failure events were reported with
pioglitazone than with placebo but without an increase in mortality. On the basis of the data currently
available, congestive heart failure (CHF) linked to treatment with pioglitazone appears to be related to
volume expansion and not due to ischemic damage or other myocardial toxicity. The SPC contains
warnings and precautions as well as contraindications for use of pioglitazone in patients with heart
failure. The MAH noted an increased reporting of cardiac failure with insulin based on cumulative post-
marketing reports, suggesting a possible association between pioglitazone use with insulin and ®ardiac
failure. The CHMP considered that this reinforces the need for better quantification of the risk
failure risk with the use of pioglitazone in combination with insulin. One of the safety concer
the benefit-risk margin for this drug is the risk of cardiac failure. It is critically important

is appropriately managed in order to optimise the overall benefit-risk margin for piogli@

particularly in the context of the new safety concern of bladder cancer. O
Anaemia
Anaemia is reported as a common adverse event, most likely as a result of h ilution.

Macular Oedema @,

Cases of new onset and worsening diabetic macular oedema in patients ree€iving pioglitazone have
been observed in post-marketing reports. A clear mechanism for T. {volvement is unknown and only
a hypothesis of relationship with the TZD-related fluid retention é@

Bone fractures in women

In the PROactive study, an increased incidence of bone fr s was noted in female type 2 diabetes
patients taking pioglitazone (mean duration of diabetesx ars). During a mean follow-up 34.5
months, the incidence of bone fracture in females w .1% (44/870) for pioglitazone versus 2.5%

the course of the study. The majority of fracture rved in female patients were nonvertebral
fractures including lower limb and distal uppe®imb® No increase in fracture rates was observed in men
treated with pioglitazone 1.7% (30/1735) v placebo 2.1% (37/1728) (Dormandy, 2009). A meta-
analysis conducted of randomised, control ouble-blind studies in the pioglitazone clinical trial
database identified similar findings an fracture was therefore described in the SPC.

(23/905) for placebo. This difference was noted afggt first year of treatment and remained during

Hepatic effects 9
As a result of the observatio vere idiosyncratic hepatobiliary injury, including hepatic failure, in
patients exposed to troglitaz@r(w ich was subsequently withdrawn form the market as a result), the
MAH has kept pioglitazon&un close scrutiny with respect to the induction of adverse hepatic effects.
A 3-year hepatic safety (01-00-TL-OPI-506) did not generate concern. Other long-term trials,
including the Quartet &g nd PROactive, have consistently shown a normalization of alanine
aminotransferase (Qv pioglitazone-treated patients and there were no differences in severe
hepatic events betWween pioglitazone and comparator-treated patients. The clinical trial data confirms
avere liver events or laboratory abnormalities without clear alternative aetiology. The
CHMP lifted t @ equirement for an individual annual hepatic safety report in 2008.

Maligna w=specifically Bladder Cancer

Am lysis of clinical trials conducted by the MAH identified an HR of 2.642 (95% CI: 1,106, 6.31,
p=0.029) when all cases were considered including those with a time to onset of less than one year,
which was statistically significant. Similarly, the PROactive study showed a higher number of bladder
cancers in subjects receiving pioglitazone compared with patients receiving placebo: 14 subjects (0.5%)
compared to 5 subjects (0.2%) respectively, when including patients with onset of cancer within the
first year (HR 2.739 (95% CI 0.986, 7.605, p=0.053). Regarding epidemiological data, the CHMP
considered that an increased risk was consistently identified. The results from the third interim analysis
of the KPNC study cohorts data identified no significant association between having ever used
pioglitazone and bladder cancer (HR 1.2, 95% CI 0.9-1.5), however, the hazard ratio with long-term
pioglitazone therapy for therapy duration above 2 years was significant (HR 1.4, 95% 1.03-2.0) and
patients exposed to high cumulative doses greater than 28,000 mg had a statistically significant
increased risk of bladder cancer (HR 1.5 95% CI 1.1-2.2). Similarly, the CNAMTS study showed a
statistically significant association between pioglitazone and bladder cancer (adjusted HR 1.22, 95% CI
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1.05 to 1.43) with a significant risk for patients with a dose accumulated greater than or equal to 28
000 mg (adjusted HR 1.75, 95% CI 1.22 to 2.50) and for patients with treatment duration greater
than 24 months (adjusted HR 1.36, 95% CI 1.04 to 1.79). Finally, the MEMO GPRD cohort study found
a similar, although non-significant, risk of bladder cancer for pioglitazone (adjusted HR of 1.15, 95%
CI 0.83-1.61) compared with other antidiabetic drug treatment. This was in line with the findings of
the GPRD study conducted by the MAH (HR 1.33, CI 95% 0.88-2.00). The CHMP was of the opinion
that the consistency of the findings of the KPNC and CNAMTS studies and, to a lesser extent, the GPRD
studies, confirms the epidemiological evidence of an association between pioglitazone and a bladder
cancer risk, albeit relatively small. The CHMP also noted that while the data from the clinical trials
suggest an early effect, the epidemiological studies show an increased risk in particular with high dose
and long treatment duration.

4.3. Conclusions on the benefit-risk balance of pioglitazone 6

In relation to reduction of HbA1lc, pioglitazone has a similar effect compared to other OAD @h as
sulphonylureas. Pioglitazone is associated with a glucose reducing effect similar to oth sand a

unique mechanism (i.e. for the TZD class) which increases insulin sensitivity, but also adverse
events such as weight gain, fluid retention and risk of heart failure as well as an in d risk of bone
fractures which limits its place in the treatment of patients with type 2 diabete hough the

clinical relevance of increasing insulin sensitivity may not have been firmly sh in‘clinical studies,
insulin resistance is one of the key pathophysiological mechanisms behind T, Wparticularly for the
very obese. Due to the well known adverse events related to fluid retenti ell as the increased
risk of bone fractures in females, the TZDs of which only pioglitazone nm@mains in the EU, have
been generally considered as second or third line alternatives in the tgztment of patients with type 2
diabetes. Concerning the potential increased risk of IHD, antidiabe gs should preferably reduce
the risk of such events or at least be neutral in this respect. Ev gh pioglitazone increases the
risk for CHF, results from available studies have so far not b(@ ciated with a detrimental effect on

CV outcome measures.

Regarding the risk of bladder cancer, the available evidhgow indicates that pioglitazone is
associated with a small increased risk of bladder ca @ in diabetic patients, which was identified in
both clinical data and in epidemiological data. AlthBugk the data have different limitations, the CHMP
considered that the totality of the available eyidernee (non-clinical, PROactive/CT meta-analysis, KPNC,
French cohort study) indicate a small increa isk of bladder cancer associated with pioglitazone.

The impact of this increased risk on t @a | benefit-risk profile of pioglitazone in the treatment of
T2DM was assessed by the CHMP. As solute risk is small, a key consideration is whether there is
a subpopulation of diabetic patient: hich pioglitazone remains a useful therapeutic option.
Following the consultation of teg'3 iabetes/Endocrinology, the CHMP noted that the majority of the
observed bladder cancers wefe superficial tumours with a low invasive potential, which are treated
endoscopically and for which the survival rate at 5 years is high. The CHMP was also of the opinion that
pioglitazone continues to il a therapeutic role as an antidiabetic agent, in particular due to its role in
combination therapy, w urable effect on glycaemic control complementing other approved
antidiabetic agent,a d-line therapy in patients for whom metformin is inappropriate because of
contraindications lerance or where insufficient glycaemic control is achieved despite use of the
maximal toler dbse of monotherapy. However, in order to reduce the risks to an acceptable level
and in order %ure that the benefit-risk of pioglitazone remains positive, the CHMP considered
further resgsi s of use to be necessary. In particular, use in patients with current bladder cancer or
a histo bladder cancer and in patients with uninvestigated macroscopic haematuria should be
indicated. The Committee also recommended that the adequacy of response to treatment with
e should be reviewed after initiation of therapy and that the maintenance of benefit should
be regularly confirmed. In addition, risk factors for bladder cancer should be assessed and any
macroscopic haematuria should be investigated before initiation of pioglitazone therapy.

5. Overall conclusion

Having considered the overall submitted data provided by the MAHs in writing, the CHMP concluded
that the available data identifies a small increased risk of bladder cancer associated with the use of
pioglitazone. As the RCT data suggest an early effect, while the epidemiological data support an
increased risk in patients treated for the longest duration and with the highest cumulative dose, the
risk management strategy must take account of the totality of evidence.
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The Committee therefore agreed on further restrictions of use, including contra-indications in patients
with current bladder cancer or a history with bladder cancer and in patients with uninvestigated
macroscopic haematuria together with recommendations to review the response to treatment and the
maintenance of benefit. In addition, risk factors for bladder cancer should be assessed and any
macroscopic haematuria should be investigated before initiation of pioglitazone therapy. Finally, the
CHMP also agreed on further risk minimisation measures, such as educational materials, a Dear
Healthcare Professional Communication letter and an update of the risk management plan.

In conclusion the CHMP was of the opinion that the changes introduced to the product information and
the agreed risk minimisation measures are sufficient to reduce the small increased risk of bladder
cancer associated with pioglitazone to an acceptable level

6. Communication plan 6
As part of this procedure, the MAH and the CHMP agreed the wording of a ‘Dear Healthca @
Professional Communication’ designed to inform prescribers of pioglitazone of the risk 3 der
cancer (see attachment 12). Following the CHMP recommendations, the MAH provid

communication plan which is detailed below. The MAH will distribute the DHPC lett Il medically

registered prescribers in the EU member states as per the below timetable. ®
LN

Date Action

215 July 2011 Takeda / CHMP agree content of D ter
25" July 2011 Takeda translation of agreed letter

27" July 2011 Member States agree translati

30" July 2011 Takeda initiates distributionsefdefter

7. Conclusion and grounds for the (&mmendation

The Committee reviewed the totality of the available &n pioglitazone, including preclinical studies,
clinical studies, post-marketing data and epidemio studies and noted the conclusions of the SAG
Diabetes/Endocrinology,

The Committee considered that the availablg?}a consistently identified a small increased risk of
bladder cancer associated with the use of piog#itazone, in particular in patients treated for the longest
duration and with the highest cumulat e. The Committee also noted that the majority of the
observed bladder cancers were sup tumours with a low invasive potential, which are treated
endoscopically and for which the @al rate at 5 years is high.

S

The Committee noted the c@ PC restrictions for pioglitazone, limiting treatment to second-line
therapy in patients for WINR tformin is inappropriate because of contraindications or intolerance or
where insufficient egca% ontrol is achieved despite use of the maximal tolerated dose of

monotherapy.

*
The Committeg iﬁf\h?opinion that in view of the small risk of bladder cancer, the marketing
authorisation be varied, to include further restrictions of use are necessary, including contra-

indications i jents with current bladder cancer or a history with bladder cancer and in patients with
uninvesti acroscopic haematuria. The Committee also recommended that the adequacy of
respon eatment with pioglitazone should be reviewed after initiation of therapy and that the

mai e of benefit should be regularly confirmed. In addition, risk factors for bladder cancer

should e assessed and any macroscopic haematuria should be investigated before initiation of
pioglitazone therapy.

The Committee also agreed on further risk minimisation measures, such as educational materials, a
Dear Healthcare Professional Communication letter and an update of the risk management plan.

The Committee considered that the changes introduced to the product information and the agreed risk
minimisation measures could reduce the small increased risk to an acceptable level. The Committee
therefore concluded that the benefit-risk of pioglitazone remains positive in the approved indications.
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Following a request from the European Commission, the CHMP revised the wording of the product
information to draw attention in a clear and transparent manner to the fact that pioglitazone should
not be used as a first line treatment.

Divergent positions are presented in the appendix.
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Appendix Oﬂ\
DIVERGENT POSITIONS ®
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Procedure under to Article 20 of Regulation (EC) No 726/2004

Procedure numbers: EMEA/H/C/0285/A-20/0046
EMEA/H/C/0286/A-20/0044
EMEA/H/C/0655/A-20/0030
EMEA/H/C/0893/A-20/0015
EMEA/H/C/0680/A-20/0022

Centrally authorised pioglitazone-containing medicinal products

O

Divergent statement @

>
We have a divergent opinion on the above mentioned Marketing Authorisations from t@vhich has
been adopted by the CHMP during its October 2011 session:

We consider that the benefit-risk balance of pioglitazone has become negativ che increased risk
of bladder cancer in addition to the other well known adverse effects (especia eart failure and bone

fracture in post menopausal women) of this medicine, its questionable Io% benefit in terms of
cardiovascular protection and the available alternative treatments in tﬁe iabetic patients.

1. Pre-clinical data indicate an increased frequency of bladder
male rats. Results of the PROactive trial show a significant
patients treated with pioglitazone. Data provided by thr
UK) provide very similar evidence of an increased ris@

r'associated with pioglitazone in
er number of bladder cancer in
miologic studies (US, France and
ladder cancer, even though the

1.2, however, likely increasing with

magnitude of such risk is low with a hazard ratio
cumulative dose and duration of pioglitazone expos

2. This increased risk of bladder cancer includes i ive types of bladder cancer with major adverse
impact on morbidity and mortality. No biom@ f bladder cancer is available which could
provide effective screening and early treatméent. Symptoms such as haematuria can occur late

after the onset of tumour developmen re not specific. Cystoscopy appears to be the only
investigational procedure able to ad ly establish the diagnosis of bladder cancer but its
invasive nature precludes is use r\%&ematic cancer screening.

It appears impossible to define a s lation of diabetic patients where the benefits of pioglitazone
would outweigh its risks. In a Qg ccording to PROactive long term follow up and utilisation
studies, a large proportion iehts stop pioglitazone treatment within the first years of treatment
precluding potential long term%enefit on prevention of cardiovascular events. The identified increased
bladder cancer risk is lik o reduce adherence to pioglitazone long term treatment.

CHMP members &@Ssing a divergent opinion:

.\0

Pier@olis (FR) 20 October 2011 Signature: .....ccceveveieeeiee

Harald Enzmann (DE) 20 October 2011 Signature: ........ccccocevvevieniennnn

Nela Vilceanu (RO) 20 October 2011 Signature: .....cccceeevvieeveececeee
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