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Abstract

Background: Several smdies have suggested a link between treatment with Pioglitazone and
the occurrence of bladder cancer, This drug in the glitazones family received marketing
approval in Europe in 2000 and was marketed in France in 2002, Its indication is the
treatment of type 2 dizbetes as monotherapy in case of intolerance to metformin, dual or ttiple
therapy combined with other anti-diabetics. The main objective of this study sponsored by
Afssaps, was to.clarify the existence of a possible link between exposure to pioglitazone and
the incidence of bladder cancer in people with diabetes treated in France.

Method: This-group study was conducted using data from the National health insurance
System across regimes (SNIIRAM) linked with data from the Program medicalization of
information systems (PMSI). The group included 1,491,060 patients with diabetes {defined by
treatment with a specific drug) on national health schemes and aged between 40 and 79 years
in 2006, Patients who had bladder cancer prior to entry into the group or within 6 months
following entry into the group were excluded. Exposure to pioglitazone (and each anti-
diabetic) was SNIIRAM-defined by at least two reissues of the active ingredient in 6
consecutive months. Monitoring focused on the period of four years from 2006 ta 2009.
Incidents of bladder cancer cases were identified through hospitalizations reported in the
PMSI with a principal or related diagnosis of cancer in the bladder and also a surgical tracer
and / or bladder instillation agent by pharmacological urethral catheterization and / or
chemotherapy and / or radiotherapy. The relationship between exposure to each type of
diabetes and the incidence of cancers of the bladder, lung, head and neck, colorectal, female
breast and kidney was objectified by the hazard ratio (HR) estimated by Cox models adjusted
for age, sex and other anti-diahetic treatments. The dose-effect relationship was studied by
clagsifying patients according to cumulative doses and length of exposure. The group exposed
to pioglitazone was compared with a control group for variables linked te tobacco
consumption, a firsi risk factor in bladder cancer.

Results: The exposed group comprised 155,535 diabetic patients and the control group
1,335,525 diabetics. There were 175 incidents of bladder cancer cases in the exposed group
and 1,841 in the control group. The use of pioglitazone was significantly associated with the
incidence of bladder cancer (adjusted HR 1.22 [95% CI 1.05 to 1.43]). There was a dose-
response relationship with a significant risk for people with a cumulative dose greater than or
cqual to 28, 000 mg (adjusted HR 1.75 [#5% CI 1.22 t0'2.50]) and with exposure times of 12
to 23 months (adjusted HR 1.34 [95% CI 1.02 to 1.75]) and more than 24 months [adjusted
HR 1.36 [95% CI 1.04 to 1.79]). Analysis by gender only found a significant association
between pioglitazone and bladder cancer in men (adjusted HR 128 [95% CI 1.09 to 1.51]).
For all other cancers studied (lung, head and neck, colorectal, female breast and kidney) there
was no increased risk associated with gxposure to pioglitazone.

Conclusion: The analysis of this group of diahetic patients followed in France between 2006
and 2009 confirms the hypothesis of the existence of a statistically significant association
between exposure to pioglitazone and incidence of bladder cancer: The observed results are
similar lo those obtained on a group at Kaiser Permanente in Northern California, These
results on pioglitazone, an anti-diabetic drug prescribed over the long term, are interpreted in
the context of evaluating the risk-benefit ratio of this substance.

Keywords: pioglitazone, bladder cancer, adverse effects, group, databases, data SNIIRAM,
PMSI '

This work was started on 11.04.2011 and the report was seni to the French Agency Safety of

Health Products (AFSSAPS) ta be presented to the Committee for marketing authorization of
drugs (AMM) of 09.06.2011 (Appendix 3).
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1. Background

Pioglitazone belongs to the pharmacotherapeutic class glitazones | category and is used in the
treatment of type 2 diabetes, It received approval for marketing (AMM) in the U.S. in 1999
and Furope in 2000 via a European centralized procedure with Ireland as Member State
Reporter and Portugal co-Reporter. In France pioglitazone was marketed in 2002.

Pioglitazone is indicated in the treaiment of patients with type 2 diabetes:
1) as monotherapy particularly in overweight patients, not controlled by dict or exercise and
for whom metformin is contraindicated or not tolerated.

2) as dual oral therapy in combination with metformin particularly in overweight patients
where the maximum oral dose tolerated in oral monotherapy with metformin does not provide
adequate glycemic control; a sulphonylurea, only in patients intolerant to metformin or for
whom metformin is contraindicated, where the maximum tolerated dose in oral monotherapy
with sulphonylurea does not provide adequate glycemic control.

3) in triple combination oral therapy with metformin and a sulphonylurea, particularky in
overweight patients where the combinations mentioned above de not provide adequate
alycemic control.

Pioglitazone is also indicated in combination with insulin in type 2 diabetic patients when
inadequately controlled by insulin and in whom metformin is contraindicated or poorly
tolerated.

Two specialties are available in France: Aclos ® (pioglitazone 15 and 30 mg;: the 45 mg dose
is not marketed) and Competact ® (combination of pioglitazone 15 mg + metformin 350 mg,
AMM in July 2006). This combination is indicated for the treatment of type 2 diabetic
patients, especially where overweight, which is inadequately stabilised by the maximum
tolerated dose of metformin alone.

1. The other drug representing the class of glitazones (also known as thiazolidinediones),
Rosiglitazone was withdrawn from the market November 3, 2010. The withdrawal followed
the recommendations of the European Medicines Agency (EMEA) which concluded that the
benefit / risk ratio of rosiglitazone was unfaverable due to the increased cardiovascular risk.

Pioglitazone and bladder cancer

A possible association between pioglilazone and bladder cancer has been suggested by
several studies.

In preclinical studies, male rats treated with pioglitazone more often developed bladder
tumors than those receiving placebo. This has not been observed in female rats at the same
dose or with mice [1]. Besides this data, there is a biological plausibility with a potential
mechanism related 1o “promoter” capacilies of peroxisome proliferator-activaled receptor
{PPAR) y and / or PPARq. aganists in bladder tumars [2-3]. In addition, the inducing
properties of pioglitazone (and / or its metabolites) cannot be excluded,

Available data in humans conie from the PROactive study and also from pharmaco-
epidemiological studies based on Kaiser Permanente North California (KPNC). Data from
spontaneous reports have also been analvzed.

PRQactive (PROspective pioglitAzone Clinical Trial In macroVascular Events) was a

multicenter randomized double blind study (Pioglitazone vs placebo) of type 2 diabetics at
high cardiovascular risk recruited between May 2001 and April 2002. In the pioglitazone
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group therc were 14 cases of bladder cancer (0.5%) against 6 in the placebo group (0.2%) for
a median follow-up of 34.5 months. After a blind study of 20 cases of bladder cancer,
oncologists eliminated 11 cases. 6 cases remained in the pioglitazone group and 3 cases in the
placebo group diagnosed in the second year of exposure [4-5]. Results monitored over a
longer period are underway but the results have not been published to date.

In 2003, the Food and Drug Administration (FDA) asked the pharmacentical firm to conduct
a pharmacovigilance study on pioglitazone to determine whether treatment with pioglitazone
increased the nisk of bladder cancer, The study included patients with diabetes, aged at least
40 years belonging t0 Kaiser Permancnte Northern California between 01/01/1997 and
31/12/2002, with no diagnosis of bladder cancer at baseline in the group. The group included
193,099 patients with diabetes after the various exclusions including 30,173 exposed 162, 926
and unexposed. The median duration of exposure to pioglitazone was 3.3 years (0.2 to 8.5
years), There were 90 cases of bladder cancer in these exposed to pioglitazone and 791
among unexposed. After adjustment for age, sex and other antidiabetic treatments thers was
no significant association between exposure to pioglitazone and risk of bladder cancer in the

group overall (HR 1.2 [95% CI 0.9 to 1.51). Full adjustment (age, race, sex, smoking, socio-

economic status, profession at risk [painter, driver, barber], the circumstances favoring the
detection of bladder cancer and the likelihood of receiving pioglitazone [duration of diabetes,
HbAlc, heart or kidney failure]) gave the same result.

The investigaiors felt that there was no significant difference in the risk of bladder cancer
between exposed groups and those not exposed. However, there was a-significant increased
risk of bladder cancer in patients with an exposure to pioglitazone for longer than 24 months
(HR 1.4 [95% CI 1.03 t0 2.0]} and those who were exposed to 2 cumulative dose of 28,000
mg of pioglitazone (HR 1.4 [95% CL 0.96 to 2.17) [6]. According to the same study, no
association between exposure to pioglitazone and other forms of cancer was found for any
other cancer in the body {7].

The authors of the interim report of the study scheduled to last 10 years have concluded that
shori-term use of pioglitazone was not associated with increased incidence of bladder cancer,
but that use longer than 2 years was slightly associated with increased risk.

The study was completed by a case<ontrol study based on the group, including cases of -
bladder cancer detected between 1 October 2002 and April 30, 2008 [6]. Exposure to
pioglitazone was associated with an increased risk of cancer by a factor of 2.7. This
association was similar after adjustment for ethnicity, smoking, high risk activities, urinary
tract infection and HbAle (OR =2.7 [95% CI 1.3 to 5.3]). Furthermore, analysis of levels of
exposure 1o pioglitazone showed that patients who developed bladder cancer were potentially
those treated with higher doses and for longer periods. No other therapentic class of type 2
diabetes was associated with risk of bladder cancer in the same case-control study. However,
in the case-control study the response rate to telephone interview was related to case versus
control status and exposure to pioglitazone which overestimated the risks of exposure to
pioglitazone @ After taking into account these differences in response rates through
application of appropriate methods, the results of the case-contro} study were similar to those
of the group study [8].

In view of these results, in September 2010 the FDA issued a waming and recommendations
to health professionals. .... An Increased risk of hladder cancer was abserved among patients
with the longest exposure ta Actos, as well as "in those exposed fo the highest cumlative
dose of Actos. )

Recommendations: Healthcare professionals should continue to follow the recommendations
in the drug label when prescribing Actos. Patients should continue taking Actos unless fold
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otherwise by their healthcare professional. Patienis who are concerned about the possible
risks associated with using Actos should taik to their healthcare professional....[3]

Piceinni &t al. investigated through spontaneous reports to the FDA, the association between
the use of pioglitazone and bladder cancer. All notifications concerning pairing of antidiabetic
drugs and bladder cancer were analyzed. Between 2004 and 2009, 93 cases were reported
carresponding to 138 passible pairings (pioglitazone, 31; insulin, 29; metformin, 23;
sulphonamide, 13; exenadine, 8; other 22). The odds ratio for pioglitazone was 4.30 (95% CI
2.82 to0 6.52) [10]. The anthors admit a certain bias due to a possible side effect which might
paritally explain the association [11].

However, the authors observed a significant relationship in 2004, which preceded the
publication of the PROactive study [4] and the revision of the "label", the equivalent to the
summary of product characteristics, in the United States.

A preliminary assessment of available data was undertaken by the Cnamts in the last quarter
of 2010. 1t wes estimated that in France the number of people who used pioglitazone was
about 105,000 in 2006, 150,000 in 2007, 177,000 in 2008, 205,000 in 2009 and 240,000 in
2010 (source sample GP-Cnamts beneficiaries). Furthermore it was observed that cases of
bladder cancer treated in hospital could be identified by therapentic procedures combined
with diagnoses in the PMSI. In France the first case reported spontaneously was in of 2007
and 15 cases were reported in April 2011,

As part of a broader study, on 01172011 Afssaps referred to Cnamts to assess the risk from
pioglitazone based on the French data, using available databases or already established study
groups.

The authors of this work have developed a detailed protocol which was reviewed and
accepted by Afssaps on 10/03/2011. This report describes the methedology and results of
analysis conducted using the available databases. The CNIL authorization for Cnamts to
consult the SNIIRAM databases for years not available through standard procedure was
obtained on 04.03.2011 {Appendix 2). The updated databases have been effective since mid-
April 2011 (Appendix 3).

The main objective of this study was to clarify the existence of a possible link between
exposure to pioglitazone and bladder cancer in people treated for diabetes in France. This
possible association was tested depending on length of exposure to pioglitazone and the
cumulative dose of exposure. -

2. Method
Data source:

In France, the system of social protection of health insurance is made up of several different
schemes, covering the entire population, that is to say 65 million inhabitants in 2010. The
general system - health msurance for paid employees (CNAMTS), covers approximately 86%
of the population residing in France. The National Insurance Scheme for paid workers and
farmers (MSA) and that of Independent Workers {RSI) represent 5% each, and 12 additional
plans cover the remaining 4% of the population. The information system known as SNIIRAM

? 4 selection bias in which a case has a higher probability of being reported if it is exposed to
a known factor or perceived as being the cause of the event studied.
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(National health insurance across regimes) contains extensive individualized and anonymous
data on all health expenditure [12-13]. This information can be linked to PMSI data (Program
of medicalisation of information systems), which provides medical information on all
hospitalised patients, including diagnosis codes with ICD-10 (10th version of Intemnational
Classification of disease) [14]. The implementation of SNIIRAM was approved by the
National Computer and Freedoms Commission (CNIL).

We conducted this group study of exposed v non-cxposed cases using anonymeous data from
people covered by the general scheme except for local schemes - some 49.7 million people.
For these people, the match rate between data for claims and the hospitalisation database was
97% as of 2007 and about 90% in 2006. The database records for repayments list
comprehensively all health care expenses that are reimbursed, including drugs, outpatient

medical care and nursing, required or executed by a health professional (general practitioners, -

specialists, nurses, biologists, pharmacists, etc.). This medico-administrative database does
not directly advise on the medical indication {diagnosis) of each repayment, but provides
diagnoses of several chronic diseases that are regarded as serious and costly diseases of long
duration or ALD (a condition of long duration). These patients with ALD are reimbursed at
100% at the request of the patient, family or attending physician, afier approval by a health
insurance doctor. The ALD are coded in 1CD-10. Short stay admissions or day hospitalization
in public and private hospitals arc registered and documented in the PMS]I, particularly for
diagnostic care coded with [CD-10. In addition, homogeneous groups of patients (GHM) are
also available to classify patients into subgroups according to medical procedure and
diagnostic care. So called important medical procedures are classified according to the PMSI
and codes of Classification of common medical procedures (CCAM).

The general purpose of the study was to consider a retrospective group of patients treated with
antidiabetics in 2006 and followed until 2009, compared to patients exposed and not exposed
to pioglitazone, The collection of data on exposure to pioglitazone was created from data for
reimbursement of SNIIRAM. The occurrence of bladder cancer was determined from PMSI
hospitalization data in OLS fields (medicine, surgery and obstetrics).

Data entered for the care of a condition of long duration (ALD), those concerning
occupational diseases, and PMSI-SSR (Program of Medicalisation of Information systems
care or rehabilitation) and HAD-PMSI] data (Program of medicalisation of information
systems on a hospital at home) were also taken into account in determining the occurrence of
cancer.

Definition of incident cases of bladder cancer -

The classification of bladder tumors, their inclusion in cancer registers and coding of tumor
behavior (benign, uncertain, intraepithelial malignant, infiltrating malignant) are stili the
subject of much debate [15]. To ensure consistency, the incidence data presented in France
for cancer records only invasive tumors > T1. Intraepithelial tumors and superficial tumors
classifted pTa are not taken into account [16, 17]. All data is available on the website of the
Institute for Public Health Surveillance [18]. Incidence rates standardized to the world
population are estimated at 14.6 per 100,000 men and 2.0 per 100,000 women giving a sex
ratio (M/F)7.3.

In 2010 the estimated number of new cases was approximately 10,740 (8,940 men and 1,300
women). The number of deaths was estimated at 4,670 (3,510 men and 1,160 women).

Only 11 departments collected exhaustive data on bladder cancer in France between 2006 and

2009. In addition, these data were not linked with PMSI and SNIIRAM data. The incident
cases of bladder cancer were therefore defined from PMSI hospitalization data between 2005 °
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and 2010 and from SNIIRAM.

Adumissions for short stay and day hospitalization in public and private hospitals are recorded
and documented in PMSI, particularly diagnoses that are classified code ICD-10 and
important medical procedures classified according to the Common Classification of medical
pracedures (CCAM) [19]. The definition adopted excluded prior bladder cancers, excluding
an the one hand patients who were hospitalised with a diagnosis of bladder cancer from
January 2005 until six months plus after entry into the group and secondly those with ALD
for bladder cancer whose date of onset was more than six months previously .

Cases of bladder cancer were identified by hospitalisations reported to the PMSI with a
principal diagnosis of/ or related link to bladder cancer and where at the same time use of a
surgical tracer and / or vesical instillation pharmacological agent by urethral catheterization
and / or chemotherapy and / or radiotherapy was reported (Table I).

“Surgical procedures selected included all total cystectomies™ by laparotomy and partial

cystectomies by laparotomy or laparoscopy (Table I1). This surgical act was classified with a
principal diagnosis code linked to ICD-10, including the first three characters C67 j.e. for
bladder cancer. i

Where a pharmacological agent was placed in the bladder by urethral catheterization, and for
chemotherapy and radiation therapy the same principle was applied. For the latter two cases,
however, diagnosis of bladder cancer was mainly found by diagnestic link, the primary .
diagnosis being by therapeutic act coding; the principles of diagnostic coding defined by the
PMSI and malignant tumors are listed in Appendix 1 [20]. This algorithm was also adapted
for radiotherapy in private practice which is not subject to registration in PMSI (Table I)

¥ Cystectomy — Removal of the bladder
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Hospitalization for bladder cancer
(stay in Medical Surgical Obstetrics or day
hospital)

At least 6 months prior to group entry:

- No hospitalization OLS HAD or SSR (from
January 2005} with ICD10 code (three
characters) equivalent to C67 (malignant
bladder tumor) in any position

- No long-term illness (ALD) with ICD10
code (three characters) equivalent to C67
(malignant bladder tumor) with

start date prior to entry into the study.

Crnamts — DSES — DESP - pioglitazone and bladder cancer — document of 07/06/2011

Table II: Table II: List of bladder surgeries held in the Common Classification of
medical procedures (CCAM)

CCAM Code

CCAM label

JDFAQ01

Total cystectomyr with cutaneous ureterostomy, By laparotomy

AND

From 6 months + of entry into the group:
at least one OLS hospitalization

- With ICD1Q code (three characters) C67
(malignant bladder tumor) as

- Prmary Diagnasis (FD) (1} or

- Diagnosis related (DR) (1) or

- Significantly associated Diagnosis {(SAD)
where the PD or the DR (three characier
code) is equal to

C77 (malignant neoplasm of lymph nodes,
secondary and unspecified)

C73 (secondary malignant neoplasm of
respiratory organs and gut) or

C79 (malignant neoplasm in other secondary
seats)

AND )

« For the same haspital stay

- A specific ACPC procedure (1) and / or
cade Z511

{Radiotherapy) as PD and / or code Z510
(chemotherapy) as PD AND / OR

- Betwgen three months before
hospitalisation and 3 months after:

An ACPC radiotherapy (paragraph 19.01.10
of version 23) in the community (source:
SNITRAM)
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JDFA003 Total cystectomy with transintestinal cutaneous ureterostomy by
continent detubulated loop, by laparoiomy
JDFAQ04 Supratrigonal  cystectomy ~ with  enlargement  detubulated
_ enterocystoplasty, by laparotomy
JDFAQ0S - | Total cystectomy, by laparotomy
‘JDFA006 Total cystectomy with ureterocolic anastomosis and construction of a
rectosigmoid or ileorectosigmeid  detubulated  reservoir, by
laparotomy
JDFAQ08 Total cystectomy with transintestinal cutaneous ureterostomy by non-
detubulated loop, by laparotomy
JDFAQ09 Total cystectomy with direct ureterocolic anastomosis, by laparotomy
JDFAO11 Partial cystectomy, by laparatomy
IDFAQ14 Partial cystectomy with implantation of material for interstitial
irradiation of the bladder, by laparotomy
IDFA015 ‘Supratrigonal.  cystectomy  with  enlargement  detubulated
enterocystoplasty and ureterovesicular reimplantation, by laparotomy
JDFAO]l6 Total cystectomy with orthotopic repilacement enterocystoplasty
(neobladder) by detubulated loop, by laparotomy
JDFA017 Partial cystectomy with ureterovesicular reimplantation, by
laparotomy
JDFA019 Total vesnc]e-prostate bladder resection with dlrect ureterocolic
anastomasis, by laparotomy
JDFA020 Total vesicle-prostate-bladder resection with transintestinal cutaneous
) ureterostomy by continent detubulated loop, by laparotomy
JDFA021 Total. vesicle-prostate-bladder resection with arthotopic replacement
enterocystoplasty (neobladder) by detubujated loop, by laparotomy
JDFA022 Total vesicle-prostate-bladder resection with ureterocolic anastomosis
| and construction of a rectosigmoid or ileorectosigmoaid detubulated
reservoir, by laparotomy
JDFAQ23 Total vesicle-prostate-bladder resection with cutaneous ureterostomy,
by laparotomy
JDFA024 Total vesicle-prostate-bladder resection, by laparotomy
JDFAQ25 Total vesicle-prostate-bladder resection with. transintestinal cutaneous
ureterostomy by non-detubulated loop, by laparotomy
JDFC023 Partial cystectomy, by coelioscopy

With this algonthm the M / F ratio was 7.4 or very close to that of cancer records published
by InVS (7.3) [16].

Comparison of incidence rates by age and sex showed a close proximity between our data and
reported incidence in the registers. However from 80 years the curves differed significantly,
probably because al that age all cancers are not treated or at least cannot be treated with such
strong therapy. We have, therefore, pragmatically chosen to limit our study to the age groups

40-79 years.
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Another broader definition of bladder cancer was explored. This consisted in inclusion of all
those hospitalised with a primary diagnosis of /or linked to bladder cancer. This broader
criterion had the effect of including endoscopic resection of bladder lesions carried out (as

Incidence of bladder cancer (diagnosis + procedure}(100,000 people/year)
Taux d'incldence de cancer de la vessie (diagnostic+acte)

(par 100 000 personnes-années) . ‘ listed below) with diagnosis of bladder cancer.
Sexe=Femmes : JDNEQ0] Destruction of bladder lesion, by endoscopy
: IDFE002 Resection of 1 to 3 bladder tumors, by endoscopy
50 JDFE001 Resection of 4 or more bladder tumors by endoscopy
] . JDFCO001 Excision of bladder diverticulum, by laparascopy
2 JDFA002 Excision of bladder diverticulum, by laparotomy
8 7]
5 The “broad” definition showed an incidence multiplied by 2.9 compared to the definition used.
§ =
g
3 x
2
5
LR >
UJI"'I LI T T L] T T T
044 549 DAL EAEQ GDEd  ESES 7078 7579 p08Y 8569

Age [en annbes)
Source ;| @ Francim 2005 —@- Etuds Pingkitazone

Incidence of bladder cancer (diagnosis + procedure){100,000 people/year)
Taux d'Incldence de cancer de Ia vessie (diagnostic+acte)

{par 100 000 personnes-années)

Sexe=Hommes

Taux d'incidences avec IC 495%

w4 515 SN @6 Gsed 7074 7570 mad | 65t
Age (en années) :
i, Source: @ Francim2005  @-Blude Piogheons
Figure 1: Showing the incidence of bladder cancer by age and by sex: Francim
registered data and pioglitazone study criteria
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Taux d'incldence avecIC 495%

Incidence of bladder cancer (100,000 people/year)
Taux d'incidence de cancer de la vessie
{par 100 000 personnes-années)

Sexe=Hommes

T AN B BRI o e o o et i T T
40-44 1543 56—54 85£5 33-54 55-59 7&74 ‘7569 6084 9589

Agt (en années)

Age (en années)

Source : -4 Francim 2005 —@- Etude Pioglitazone

Cnamts — DSES — DESP — pioglitazone and bladder cancer — document of 07/06/2011

Those eligible for this study group met all the following criteria:

1) Aged 40-79 years at December 31, 2006;

2) Affiliated to the general health insurance (excluding local schemes)-

3) Having diabetes, defined by the dispensing of at least one antidiabetic medication in 2006
(pioglitazone, other glitazones, metformin, sulphonamides, other oral medications and / or
nsulin) i.e. the whole ATC Al0 classification (except benfluorex mostly used for patients

without diabetes).

.The date when an antidiabetic dmg was first dispensed in 2006 marks the entry of thie patient

‘in the study.

Exclusion criteria for the study group: patients for whom bladder cancer was dctected
~ before study eniry or within 6 months and patients with occupational bladder cancer.

Population defined by SNIRAM having had treatment with

Figure 2: Diagram showing make-up of the study group

. an anti-diabetic in 2006
Source : @ Francim 2005 @ Etude Piglitazone n=214R311
Incidence of Madder cancer (100,060 people/year) people not covered by national
Taux d'incidence de cancer de la vessie > health
{par 100 000 personnes-années) 1=226406
‘ : people of at least 40 B
Sexe=Hommes and less than 80 years of age
o= 349803
600 people where follow up
terminated before month+6,
Fd > d :L gaps in treatment,
5 peaple with reported bladder cessatlo:l of treatment
o cancer before 2006 or before ﬂxe n=72741
§ month +6
H] n=8273
§ - -
3 people with oceupational bladder
i cancer
o n=28
E
g ,
Population of the study group
N= 1491060
04 4543 D54 S5E GOB4 6589 704 759 @B 650

Figure 2: Showing the incidence of bladder cancer by ape and by sex: Franclm
registered data and pioglitazone study criteria
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Definition of exposure

Exposure to pioglitazone is described as follows: at least two administrations during a period
of six months between 2006 and 2009, Exposure was coded as a unidircetional time-
dependent variable: a patient is deemed to be exposed from the fourth calendar month after
the firgt issue until the end of follow-up.

Table I1I: Criteria used for inclusion of persons in the diabetes study group and for
defining exposure to pioglitazone

Patients in Group - At least one instance of reimbursement in 2006 of anti-diabetic drugs
(ATC A0 except benfluorex)
- Age greater than or equal to 40 years and less than 80 years on
31/12/2006

Exposed - At least two instances of repayments for pioglitazone in 6 months
between 2006 and 2009

- 3556324 ACTOS 15MG box of 28
- 3556353 ACTOS 30MG box of 28
- 3716880 ACTOS 15MG box of 84
- 3716911 ACTOS 30MG box of 84
- 3773837 COMPETACT 15MG/850MG CPR box of 60
- 3773889 COMPETACT 15 mg/850 mg CPR box of 180

Unexposed- - No more than one instance of reimbursement for pioglitazone in a period

of 6 consecutive months between 2006 and 2009

Exposure to all other classes of antidiabetic medication in 2006 (rosiglitazone, metformin,
sulphonamides, cther oral agents and insulin) is defined similarly,

The period of patient follow-up ends with the first of the following events:
1) registration of bladder cancer, 2) the patient’s death, 3) more than 4 consecutive calendar

moriths without any drug reimbursement - all drugs combined “ 4) end of study follow-up on -

December 31, 2009

The duration of exposure and cumulative doses wers calculated and presented using the same
intervals as in the Kaiser Permanente Nerthern California study [6].

Patential variable factors were ages put into 5 year groupings, sex and prescription of other '
antidiabetic drugs

“ End of follow up in this case was the second calendar month after the last reimbursement

Furthermore, exposure to tobacco is not directly measurable in the databases, so the groups
were compared far this factor in the following way:

1. By comparing the incidence rates in both exposed and non-exposed groups in the incidence

of lung and head and neck cancers thal are markers of smoking consumption in each group
2. By taking into account the consumption of chronic obstructive pulmonary disease drugs in
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2006 and / or hospitalization with a coding for smoking. For drug consumption at least three
different dates of prescription are noted in 2006 for Spiriva ® or Combivent ®, where the
indications are ¢ontinuous bronchodilator therapy to relieve symptoms in patients with
chronic obstructive pulmonary disease (COPD). Hospitalisations for specific ICD10 codes
recorded in the PMSI from 2006 were taken into account (Table [V)

Table IV Criterion for the definition of smaoking

Pharmaceutical specialties used for treating chronic obstructive pulmonary disease
{COPD)

Pharmaceutical specialties used for treating | 3382568 COMBIVENT 100 MCG/20 MCG/DOSE
chronic obstructive pulmonary discase ’ SUSPENSION NHALER 200 DOSES

INHALER 60 DOSES

INHALER30

(COFD) 3819203 SPIRIVA RESPIMAT 2,5 MCG/DOSE SOLVENT

3686920 SPIRTVA 18 MCG POWDER CAPSULE

smoking

Z71.6 - Advice on smoking
Z72.0 Difficullies linked to smoking (without abuse)

CIM10 code linked to smoking F17 (3 characters) - mental and behavioural problems related to

3. Since social factors are a determinant in cancer, the cost coverage rate for supplementary
universal health coverage (CMUc) in people under 60 was compared hetween groups.
Treatment for long term diseases linked to smoking is more frequent in people classified
CMUe [21].

Statistical Analysis

In terms-of statistical analysis the following methods were used:
To compare characteristics of patients exposed to pioglitazone vs. unexposed:
chi2 test for subtle variables and Wilcoxon test for continuous variables,

For the link between exposure to pioglitazoae and bladder cancer:

Cox model adjusted for grouped potential factors for confusion: age, sex, other antidiabetic
traatments. Exposure to pioglitazone and other treatments have been mcorporaled ‘into the
model as time-dependent variables.

These same tests were performed for five other types of cancer, lung cancer, head and neck
cancer, colorectal cancer, female breast and kidney cancer.

The extracted data were available to CNAMTS staff statisticians authorised to "medical
authority" level (data access "Medical” with authorisation for cross-reference to "sensitive”
material - profile ref 30). The data were processed by CNAMTS in a secure environment
(secure local terminals with access card and password).

Data were analyzed using SAS softwarc,
Use of SNIIRAM by authorized officers of the CNAMT S -was approved by the CNIL in
November 2001 and in a ministerial decree of 11 April 2002 relating to its implementation, In

October 2007, a second order allowed the use of variables with the exact date of death issued
by INSEE and the Nationzl Retirement Fund. CNIL authorisation to allow CNAMT to update
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the SNIIRAM databases for the years 2006 1o 2010 was obtained on 04.03.2011 (Appendix 2).

For sensitivity analysis two further tests were conducted:

o Group with the use of a broader definition of bladder cancer
o Group analysis based on the methods of the Lewis smdy (KPNC): mclusmn of
subjects over 30 years of age with KPNC definitions on start date of exposure.

& The broader definition used takes into account all hospital stays and day visits concerning

- bladder cancer diagnosis. Compared to the definition (procedure + diagnosis) more specific
but reductive in the number of cases, this second definition de facto includes all procedures
including bladder tumor resection by endoscopy and bladder lesion destruction by endoscopy
(JDFEQOI, JDFEOQL, JDNEOOI, JDFCO01, JDFA002).

3. RESULTS
31 Description of the study group

The study included 1,491,060 diabetic people insured by the stale aged between 40 to 79
years, including 155,535 exposed to pioglitazone.

Pioglitazone users included the same proportion of men as non-users (53.8% vs. 53.4%). The
average age of exposure was younger: 61.5 years against 63.4 years for non-exposed. People
under 70 years accounted for 75.6% of the exposed group vs. 67.1% of unexposed (Table V).

Pioglitazone users simultancously and / or successively used metformin (82.7% vs. 68.2%)
and sulphonylureas (72.2% vs. 55.5%) more often but less often insulin (19.2% vs. 27.6%}.

In patients who had used pioglitazone, the median follow-up between the beginning and end
of exposure monitoring in the investigation was 29 months. The median duration of
pioglitazone therapy® was 23 months from January 2006. However 25% of users were
already users of pioglitazone in January 2006, Exposure data are described in Table VL

© Last date of prescription — first date af prescription (from January 1*:2006) + 30 days
3.2. Association between expasure to pioglitazone and hladder cancer

The group exposed to pioglitazane included 153,533 people with diabetes and the unexposed
group 1,335,525 people with diabetes. At the end of follow up there were 175 incident cases
of bladder cancer in the group exposed to pioglitazone and 1,841 in the unexposed group.

After adjusting for age, sex and other antidiabetics, pioglitazone nse was significantly
associated with the incidence of bladder cancer (HR 1.22 [95% CI 1.05 to 1.43]). There was a
dose-effect relationship with significant risk for a treatment period of 12 to 23 months
{adjusted HR. 1.34 [95% CI 1.02 to 1.75]) and greater than or equal to 24 months [adjusted
HR 1.36 [95% 1.04 to 1.79]). The nisk was increased by 73% for cumulative doses greater
than or equal to 28,000 mg (HR 1.75 [95% CI 1.22 to 2.50]) (Table VII).

Analysis by gender found a significant association between pioglitazone and bladder cancer
in men (HR 1.28 [95% CI 1.09 to 1.51]) with a dose-cffect relationship: duration greater than
or equal to 24 months [adjusted HR 1.44 {95% CI 1.09 to 1.91}) and cumulative dose greater
than or equal to 28,000 mg (adjusted HR 1.88 [95% CI 1.30 to 2.71]}.

This association was not found among women for whom there were only 13 incident cases of
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bladder cancer among those exposed and 213 among unexposed.

Further analysis based on a broader definition of bladder cancer which included endoscopic
tumor resection found a significant assaciation with an adjusted HR of 1.13 [95% CI1 1.03 to
1.25)]) and a dose-effect for a treatment duration of greater than or equal to-24 months
[adjusted HR 1.23 [95% CI 1.03 to 1.47]) and cumulative doses > 28,000 mg (adjusted HR.
1.44 [95% CI1 1.13 to 1.84]).

3.3. Association between exposure to pioglitazone, smoking, CMUC and other cancers

The "extra risk" factor relative to smoking critcria among patients exposed to pioglitazone
compared with non-exposed was 0.79 (95% CL: 0.76 to 0.82). After adjusting for age and sex
(using the Mantei-Haenszel method), this relative risk remained unchanged 0.79 (95% CI:
0.76 to 0.82, P value <0.0001).

An additional element was the extent of the risk of lung and head and neck cancer in the
pioglitazone group (adjusted HR 0.94 [95% C10.87 to 1.02] and
0.85 [95% C10.73 to 0.99] (Table VIII).

The proportion of patients under 60 covered by CMUC in the population on glitazone was -
lower than that of people not on glitazone (12.9 vs. 15.0%).

- There was no significant association between exposure to pioglitazone and colorectal, female

breast and kidney cancer, (Table [X)
4. Discussion

We described the results of a group study conducted at the request of Afssaps in response to
alerts and an epidemiological study by the Kaiser Permanente Northern California [6] which
led to consideration of a link between prolonged exposure to pioglitazone and increased risk
of bladder cancer. This group of 1.5 million people with diabetes followed between 2006 and
2009 showed that the use of pioglitazone was associated with a ‘

statistically significant increased risk of bladder cancer (HR 1.22 [95% CI 1.05 to 1.43]). This
risk was higher for larger cumulative doses of pioglitazone (HR adjusted for doses > 28,000
mg 1.75 [95% CI 1.22 - 2.50]) and longer-term use {adjusted HR for a period greater than or
equal to 24 months 1.36 [95% CI 1.04 10 1.79]), The effect was more pronounced in men and
was not observed in women. By way of sensitivity analysis, two ather types of analysis that *
showed comparable results were carried out.

One of the strengths of our study is that it used two exhaustive, completely different databases,
completely independent in terms of data collection. The search for a possible increased risk of
developing bladder cancer among users of pioglitazone in diabetic patients has been
performed using both hospital diagnoses and reimbursement data. Information on drug
reimbursement is collected regularly and thoronghly by the remote transmission by
pharmacists through a national network of health insurance. Data on hospital admissions in
the PMSI database is also regularly collected by the Technical hospitalization information
apency (ATIH)} since each hospital doctor in France is required to completc the standardised
discharge summaries including diagnostics care and major medical procedures carried out -
[19,20]. Linking between these two databases (independent in terms of data collection) makes
it impossible, in principle, to make a biased observation on diagnoses for hospital treatment of
bladder cancer according to exposure to pioglitazone prescribed and taken as ouipatient
medicine.

Anather point is the systematic availability of data on reimbursed medicines, antidiabetic
products are all covered by health insurance and there is no speciality pharmacentical self-
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medication with AMM for diabetes. Sending information by computer systematically avoids
recall bias of patients even though there is a very good concordance for anti-diabetics
between data from patients and data for reimbursement of health insurance with a kappa
measured at 0.93 [22].

By requiring "exposed” patients to fulfill the criteria of two pioglitazone prescriptions within
six months we have minimized the possibility of misclassification of exposed and unexposed
patients. People who had only one dose of pioglitazone (n = 15,756} were not classified as
exposed. It is probable that in these cases patients do not consume the entire package (due to
carly side effects or other reasons for discontinuation), or there was an error at the point of
allocation. People wha have had several prescriptions of pioglitazone but at no time in a
period of 6 consecutive months (n = 4746} were not classified as sxposed according to the
definition of exposure. Some of these patients could have actually been exposed to
pioglitazone, However, this misclassification is unlikely to be significant given that low
consumption is hardly likely to alter the risk of cancer. In addition, because they represented a
small proportion {3.1%) of those who met the conditions of exposure and a tiny proportion
{0.4%) of the population classified as not exposed, the potential impact on estimation of the
association is very limited. Finally the big packs of pioglitazone, which contain about three
months of treatment had a marginal impact on the number of prescriptions in 6 months
because they were only marketed in December 2009. o

This study of 1.5 million patients with nearly 160,000 exposed to pioglitazone with a median
follow up of 29 months gave similar results to those performed on the KPNC which covered
193,000 with 30,000 patients exposed to pioglitazone ( median follow up of 3.3 years). A
similar increased risk was found (HR 1.22 [95% CI 1.05 te 1.43]) vs. (HR 1.2 [95% C1 0.5 to_
1.5}) in the Lewis study. Each study had a similar dose-effect: after 2 years of exposure in our
study HR. 1,36 [95% CI 1.04 to 1.79] vs. for (HR 1.4 [95% CI 1.03 fo 2.0]}. This closeness of
results between two studies in databases of different populatiotis, with health systems and
different countries could be an important argument for consolidating the results already
observed.

Twao other factors reinforce the plausibility for a specific association between pioglitazone
and bladder cancer: firstly, none of the other oral agents was associated with an increased risk
of bladder cancer and secondly, pioglitazene was not associated with an increased risk for
other cancers. In most analyses insulin seemed associated with an increased risk of cancer
(except breast cancer). This is reported in the literature [23-26]. However we must stress that
our observational study was specifically designed to measure the risk of pioglitazone
compared with bladder cancer and that interpretations of results on other antidiabetic agents
{oral or insulin) or other cancers should be made with considerable caution.

However, our study had a rumber of limitations.

One of the maost important is the lack of adjustment for smoking known to be the main risk
factor for bladder cancer after age and (male) sex [27.28]. The concept of current or former
smoking is not known in healih insurance databases. Several points, however, seem to still be
able to answer this question. Firstly, results reported by Lewis in the KPNC study are
identical with a limited adjusiment for age and sex or after full adjustment which takes
smoking into account. Secondly, we have observed less exposure to smoking in the
population exposed to pioglitazone, which is consistent with the incidence of lung and head
and neck cancer that we observed in exposed patients but also with a less socially
disadvantaged population. Thus, the influence of smoking could only have led to an
underestimation of the relationship between pioglitazone and bladder cancer.

One point concerns the lack of adjustment for the duration of diabetes, a possible risk factor
for bladder cancer. Adjusting for insulin exposure and the number of therapeutic classes
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(single, dual, triple therapy) for group entry did not alter the results of the HR calculated (data
not shown). In addition, subjects exposed to pioglitazone were, on average, almost two years
younger on entering the group and they were less likely to have taken insulin, These two facts
do not make a favourable arpument for the importance of a greater length of diabetes as a
factor in those exposed to pioglitazone.

Another limitation of our study is the criterion used to define incidence of bladder cancer
which was not, as is usual, the result of pathological analysis. It was based on a combination
of two criteria researched from the PMSI, the first being the diagnosis of bladder cancer as
coded by the hospital physician and reported in the PMSI. This coding must take place
subsequent to pathological tests, if it is not known at discharge from hospital [19,20]. A
second criteria was added for the same hospital stay or outpatient visit: a

related treatment linked with a diagnosis of bladder cancer. Only “sericus” treatments were
chosen: total or partial cystectomy, chemotherapy, radiotherapy and introduction of a
pharmacological agent into the bladder by urethral catheterization. The probable result is a
selection of more advanced more aggressively trealed bladder cancer. We found incidence
rates very close to those reported in both sexes up to age 80. However, there is a probability
of underestimate in our data. Indeed, several studies report a small increased risk of cancer in
general [26] in the diabetic papulation and bladder cancer in particular. The meta-analysis of
Larson et al., reported an increased risk of bladder cancer (RR=1.24 95% CI 1.08 (0 1.42)
comparing type 2 diabetes to non-diabetics from 16 studies [29]. Recently, a group of authors
studied the specific canses of death among diabetics. The risk of death from cancer of the
bladder of diabetes patients was estimated at 1.40 (1.01 to 1.96) [30]. These elements would
be in favour of an underestimate of the number of cases of bladder cancer found from our
study. But because of the way information on cases was collected this underestimate cannot
be clarified. We have also noted that the broader eriteria analysis, which integrates
endoscopic resections, found the same significant association between exposure and risk of
bladder cancer, which is an argument for the robustness of our results.

The use of the PMS] in observational studies of pharmaco-epidemiology is a promising
approach to measure the relative and absolute risks of disease requiring hospitalisation and
possibly constituting a serions adverse event [31,32]. This approach will in the future, as in
epidemiology [33,34] require more work in the validation of algorithms using 2 combination
of diagnostic codes of disease, procedure codes and dala outside the scope of the PMSI. Note
however that for pharmaco-epidemiclogy studies, using PMSI seems to be a less biased
source in so far as exposed and unexposed subjects are classified by the same hospital coding
procedures.

5. Conclusion:

The analysis of this study group of 1,5 million paticnts with dizbetes in France between 2006
and 2009 confirms the hypothesis of the existence of a statistically significant association
between exposure to pioglitazone and the incidence of bladder cancer. The results observed
,on a wider population are similar to those obtained from the Kaiser Permanente Northern
California group study. These data on pioglitazone, a diabetes treatment to be prescribed for
long pertods, are to be considered by experts from the regulatory health authorities [35.37] in
the context of evaluating the benefit-risk ratio of pioglitazone.
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Table V: Characteristics of patients in the cohort (age, sex and exposure fo classes

of antidiabetic agents)
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Table VII. Risk of bladder cancer [definitlon with acts and diegnosis) in diabetic patients aged 40 - 79 years
aceording to exposure to pioglitazone. 2006 cohort follow-up until the end of 2009. CNAMTS data.

Not exposed Exposed to
Characteristics Total fo Pioglitazone % Pioglitazone %
Tolat poputation 1 491 060 1335525 156 535

Female . 594474 622 694 46,6% 71780 46,2%

Male 706 586 712831 53,4% 83785 53,8%

4010 44 years 55 D03 49 789 AT% 6114 39%

45 lo 49 years 94 472 82 593 8,2% 11879 7.6%

50 to 54 years 158 418 137 813 10,3% 20 806 13,2%

5510 59 years 237 0 207812 15,6% 29179 18,8%

B0 la 64 years 237327 210837 15,8% 26 490 17.0%
' 651069 years 230578 207 344 15,5% 23234 14,9%

F0ta 74 years 254631 232172 17,4% 22459 14,4%

7510 79 years 222639 207 068 15,8% 15574 10,0%

Exposure ta Pioglitazona 155535 . 155 535 100,0%

Exposure to Rosiglitazone 153334 126 876 95% 26 458 17,0%

Exposure to Metformin 1033 844 911143 68,2% 128 701 82,7%

Exposure to Sulphoamides a53 605 741 280 55,5% 112225 72,2%

Exposure to other oral 440833 3447 27,8% 69 186 44.5%

antidiabetic agents

Exposure to Insulin 398 835 368 913 27,6% 29 922 19,2%

Table VI: Number of patients exposed to pioglitazone by cumulative dose and

duration of exposure

Ch istk number %

Cumulative dose at the end of the
Jollow-up (1)

< 10500 mg 66332 44.4%
10500 te 28 000 mg 54856 34.3%
228000 mg 34247 212%
Duration of expasure (1}

< 360 days 58756 37,8%
360 to 720 days 36482 235%
= 720 days 60297 3B8%
(1) after 1st January 2006 i
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Toial Male Female
HR with $5% €7 md Fvabee HR with §5% C1 md Pralie HR, with 954 CTmnd Fnke
No. of patient in the srudy 1491 050 756 586 654 474
Mo of caves wising, 2016 1790,
Male 7,65 6,66 8,79 0,00
4010 44 years (zeference)
4410 49 years 251 0,35 741 0,10 2,39 0,68 8,40 0,17 2,84 035 25.49 0312
50t 54 years 570 2.08 13.60 0,60 6,64 2.08 2113 0,00 2,50 0,36 23,15 0,32
5510 39 yeasn 2,89 ALl 2128 0,00 9,65 a0 3p25 0,00 2,30 0,29 18,11 0,43
60 to 6d years 15,34 5,72 41,13 0,00 13,92 6,04 58.67 .00 4,31 0,57 32,37 0,16
65 ta 65 yeare 20.6) 770 3519 0,00 24,57 7,89 758,50 0,00 8,60 119 63,35 0,03
g o T4 years 30,37 1.26 $1.17 0,00 35,54 11,43 110,48 0,00 14,74 205 105,93 2,01
. 79 year 35,08 13,12 93,80 0,00 41,32 1328 128,53 0,00 16,02 2,23 115,14 0,01
Expasure i Pioglitazane 122 1,05 1,43 0,01 129 1,09 151 0,00 0,78 0,44 137 019
Expomze to Rosiglitazone 1,08 092 1,28 0,35 110 0,93 1,30 0.25 0,89 0,53 1,49 0.66
Exposure to Metformin 1.03 0,93 1.13 0,60 1,03 0.93 1.14 9,58 0,99 0,75 131 0,95
Exposurs to Sulphoatnidss 0,92 0,84 101 0,08 051 0,83 1,00 0,06 0,99 Q76 130 0,05,
Expostre g other oml andidiabetic agents 1,00 0,90 L1l .93 0,93 085 Lo7 0,490 1.36 1,02 1,31 0,04
Exposutatc Inmelin . 1,08 097 121, 015 1,08 0,96 [F1] 0,20 1,10 0,81 1,50 0,53
Male 7,64 6,65 878 00 .
40 to 44 years {referonce)
4510 49 yeare 251 0.85 741 0,10 239 0,68 8,39 017 2,93 0,35 25,50 052
5010 54 years 5,70 2,08 15,59 0,00 6,64 2,09 11,12 0,00 2,90 0,36 23,16 032
35 ta 55 years 7,88 2,92 2,26 0,00 9,64 3,08 30,22 0,00 2,30 0,29 18,11 0,43
60 1w 64 yexrs 15,33 57 41,09 0,00 18,80 46,03 58,60 0.00 4,31 0,57 32,38 9,16
651 69 years 20,60 7.0 55,17 0,00 24,56 7,39 76,46 0,00 1,69 1,19 63,38 003
7040 74 years 30,36 11,36 81,16 0,00 35,53 1143 110,47 0,00 14,74 2,05 105,84 - 0,01
E 75ta 79 years - 35,08 13,12 93,81 0,00 4133 13,29 128,55 0,00 16,00 2,55 115,14 0,841
& | Noexpusure o Pioglitazone
‘Expasurs lo Ploglitaionc < 10500 mg 1,12 0,39 1,40 034 1,17 0,92 1,48 0,21 0,11 0,36 1,85 9,51
Exposure to Ploglitazone 11500 1e 28000 mg 1,20 0,93 1,53 0,16 1,24 096 1,60 0,10 0,84 0,35 2,06 0,71
Expesiice to Ploglilaranc . K2BU00 mg 1,75 122 2,50 0,00 1,88 130 %] 0,06 0,57 0,08 2,11 0,55
Expurars to Rodglitazane 1,09 093 1,27 0,30 1,11 0,04 1,31 0,21 0,80 0,53 1,49 0,66
Bxportpe to Metfarmin 1,03 093 1,13 0,56 1,03 0,93 1,14 0,54 0,99 0,75 131 0,56
Exporurs to Sulphoamides 0,92 084 1,01 0,09 092 083 1,01 0,07 0,99 076 1,30 0,95
Expomisé to other oral antidizhetic agents 1,00 0,30 L1 0,95 0,95 0.85 107 0,41 1,36 1,02 1,81 0,04
Exporure to Insalin 1,08 0,98 1,22 013 1,09 0,97 1,22 017 Lo 0,31 1,50 0,53%
Male 7,64 6,65 8,78 0,00
4040 44 yearr {reference)
4310 49 years 2,51 0,85 741 0,10 739 0,68 339 017 203 0,35 25,50 032
| 5010 54 years 570 2,08 15,59 0,00 6,64 2,08 21,12 0,00 . 2,90 036 23,16 0,32
551 59 years 7,88 28 2,26 0,00 964 1,08 10,22 0,00 230 0,29 18,11 043
D to 64 years - 1533 5,72 41,09 0.00 18,80 6,03 58,60 0,00 431 0.57 3238 0,15
6510 69 years 20,60 7,69 55,15 0,00 26,55 7,88 76,43 1,00 8,69 1,19 63,36 0,03
e 74 years 30,35 1136 81,12 0,00 35,51 11,42 116,42 0,00 14,74 2,05 105,85 0,01
E | 750 79yenn’ 35,07 13,11 43,77 0,00 4,30 13,28 128,48 0,00 16,02 2,23 11515 0,0
E No exposure to Pioglitazrone
Exposure to Plaglitazone {duration < 360 days) 1,05 0,82 136 0,68 1,10 034 1,43 0,49 0,76 0,34 1,72 0,51
Exgorure to Piaglitazone(darasion 360 to 718 days) 1,34 102 1,75 0,03 139 106 1,84 0,02 0,97 0,32 148 0,79
Exposure io Ploglitazone (duration 2720 days) 136 1,04 1,79 0,02 1,44 1,09 1,91 001 0,71 0,22 123 0,56
Exparure to Rosighiteaone 1,09 0,93 127 0,30 111 0,94 131 0,21 0.3¢ 0,53 1,49 0,56
Expasure to Metformin 1,03 0,94 L13 0,36 1,03 0,93 1,14 0.54 059 0,75 131 0,95
Exposure to Suiphoamides 0.92 0.34 1,01 0,09 0,92 083 101 0.07 0,99 0,78 1,30 0,95
Exposure Io othes oral antidiabetic agents 1,00 0,90 L 0,96 0,95 0,85 1,07 0,42 1,36 §.02 1,81 0,04
Exposirs ts lnsulin 1,00 098 1,22 0,13 1,00 057 1,22 0,17 1,10 0481 1,50 053

Model 1 : adjustment age, sex and class of antidiabetic agent; Model Z: adjustment age, sex and elass of antidiabetic agent and curmulative dose af

posure to pioglitazone; Model 3:-ad)

age, sex and class of antidiabetic agent and duration of exposure to pioglitazone.
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Cnamts — DSES — DESP - pioglitazone and bladder cancer — document of 07/06/201%

Tabla VL. Risk of bladder cancer {broad definition),lung cancer and ENT cancer in diabetic patients aged 40 - 79 years

according to exposure to pioglitazone. 2006 cohort and follow-up until the end of 2008.CNAMTS data.

Cnamts — DSES — DESP — pioglitazone and bladder cancer — document of 07/06/2011

Table DX Risk of colorectal cancer, breast cancer {female) and cancer of kidney in diabetic patients aged 40 - 78

years according to exposure to pioglitazone, 2006 cohort and follow-up until the end of 2009.CNAMTS data.

Bladder Cancer (broad criterion) Lung Cancer ENT Cancer
HE, orith 7% CT aed P vales HR wich 344 Cl and P wive HRLwith #3% CT w4 Prakis
No. of patients in the study 1491 060 1493 472 1485411
No, of cases arising 5853 9298 2368
[T 6,51 6,03 703 0,00 a1 452 5,05 0,00 412 374 4,54 0,00
40t 44 yea (reference)
4510 lqymu' 2,51 1,38 4,58 0,00 253 1.84 3,47 0,00 2,51 1,70 n 0,00
3010 54 yean © 501 2,86 8,77 0,00 3,75 279 5,06 0,00 321 2,22 4,66 0.00
540 59 yeam 781 2,50 13,35 0,00 5,64 421 7,54 0,00 3,49 243 5,09 0,00
6010 64 yean 12,52 7.24 21,66 6,00 7,30 546 9,75 0,00 3,81 2,65 547 0,00
6510 69 years 18,62 10,78 32,17 0,00 8327 5,19 11,04 0,00 3,7 2359 535 0,00
E 010 74 yeaps 26,41 15,30 45,59 0,00 2,59 7,18 12,80 0,00 3,69 257 3,31 0,00
T ] 079 yeare 32,59 18,88 56,25 0,00 10.25 7,68 13,69 0,00 3,28 228 474 0,00
Expormre to Piogtazane " 1,13 1,03 125 0,01 0,94 0,87 1,02 0,15 0,85 - 9,73 0,99 0,04
Exposure lo Rosiglitazone 1,04 0,95 1,15 0,40 9,91 0,84 0,98 0,02 0,79 0,67 0,92 0,00
Eaposun fo Metformin 0.99 0,93 1,04 0,66 0,88 0,84 0,92 0,00 0,75 0,69 0,81 0,00
Bxposore to Sulphoamides 1,01 0,95 1,06 0,85 093 0,50 0,57 0,00 0,89 0,82 0,94 0,00
Exposurelo other oral entidiabetic agents 0,98 0,92 1,04 047 1,01 0,96 1,06 0,62 0,38 0,80 0,97 0,01
Expratrs to Insulin 1,15 1,08 1,23 0,00 123 C 1,17 1,29 0,00 i,24 1,14 136 0,00
Male 651 a0 1.02 0,00 4,78 4.52 3.05 .00 412 374 4,53 0.00
40 t0 44 years (reference)
45t 49 yems 2,51 1.37 4,58 .00 2,53 1.94 347 0.0 251 170 X 0,00
3010 54 years 5.00 86 8,77 0.0 3,78 279 5.06 0,00 3,21 2,22 456 QUM
5510 59 year 7,81 4.50 1334 ¢ 000 5.64 4.2] 734 LA 3149 248 5.02 0,00
60 to 64 year: 12,51 7,23 21.65 0.0 7.30 3,46 9,75 - .00 35 2458 5,47 400
651> 69 years 18,61 10,77 anle 0.00 8.27 6.19 11,04 0,00 3n 259 535 [Xsd]
T0ta T4 yearw 26,41 13,30 45.33 0.00 5,59 7.8 12,80 0 3,69 2,57 531 Q00
E 75 ta 79 years 32,59 18.88 56.26 100 10,25 7.68 13,69 0,0 323 228 4.74 0,40
% | o sxpusure to Ficgllinzone -
Eupaaure 1o Ploglitazone < 19500 ing. 1,06 093 1,22 u3s 0,95 084 1,06 ik} 0,81 0,65 1,00 0,08
Exposure o Ploghiazons 10300 1o 28000 mg L13 0,97 132 o1 0,93 0,82 1,06 029 4,82 3,64 1,08 0,17
Eapoaure ta Ploglitazone . 228800 wg 144 Li3 184 0,00 0,96 0,76 120 2,70 1,18 0,70 1,69 0,46
Exporue fo Roniglitazons 1,05 .95 1,15 033 0,51 0.84 0.9 ouz 0,79 0,68 0,82 Q.00
Exposure 1o Metformin 0,59 0.94 [Xe .69 038 01.34 ner R 4,75 08 .8y LY
Exporue fo Suiphoamider 1,01 495 1.06 0.82 0,93 0,90 057 0,10 085 0,82 096 0,00
Exporare o sther oral antidiabetic agentt 0,93 .02 104 049 1.01 .96 1.06 0,62 0,88 0,80 0.97 0,01
Bxporue lo [nyulin L1S 1.083 13 .00 1,23 1.17 L9 00 1,23 1,1 136 0,00
Male 651 6,08 7.03 Q.00 4,78 452 3,05 11,00 412 37 4,53 0.00
40 t6 44 years (reference) )
45 to 49 yeurs 2,51 1,37 458 [ 2,53 1,54 347 11,00 251 170 3,7 0.00
5010 54 years 301 286 877 0,00 375 2,1 3016 0.00 331 222 4.65 0.00
3510 58 yeurs 7,81 4,50 13,55 Q0 5,64 4,71 7,54 0,00 3,49 343 s 0,00
60 10 64 yeans 12,52 7.24 265 [eXL1] 730 3,46 89,75 (100 3,80 R 3,47 000
45 10 68 years 18,61 10,77 32,16 Q.00 8,26 6,19 11.04 1100 372 .59 5,35 (X}
70t 74 years 26,41 1330 45,58 (L] 9,5% IE T 1230 .00 3.69 257 24 000
& | 15100 yem 32,59 18,88 36,25 oo 10,25 7,68 1360 .00 3,28 2 47 ugn
% Nosxporars 18 Ploglitsanse
Exporure v Ploglitazoze (duradion < 360 days) 1,08 4 125 0,27 0,88 0,77 0,99 0.4 0,75 0,59 96 902
Expossire ta Pioglitazonc{durntion J60 to T19 days) 1,12 094 133 W3] 1,09 0,95 {28 021 0,80 0,60 1,06 9,12
Eaporare to Pioglitazens (durstion k720 days) 123 1,03 1.47 0,02 0,89 0,76 104 0,13 1,08 0,93 1,40 058
Exposure to Rosiglitarone 1,05 095 1,15 {30 0,91 o34 0 0,03 0,79 0,68 1392 0
Exposuze ko Metfarmin 059 19 1,04 0.68 113 154 092 0,4 0,75 .69 0.8 0,00
Exponure to Sulphoamides 1,01 0,93 1,06 .83 0,93 41,90 0.9% 0,00 0,89 Q.82 094 000
Exposure to cther ozl antidiabetic sgente 0,58 (22 1,04 0.43 1,01 0.26 106 0,61 0.88 Q.84 .87 0,01
Eaposw (o [nnidin 1,15 1.08 1,23 0.00 1,23 147 1.2 Dant 1,23 (BE} 138 o
Mode] 1 ! adjustment age, sex and class of antidiabetic agent; Model 2: adjustment age, sex 2nd class of antidiab agent and % dose
Lo

of exposure to pioglitazone; Modef 3: adjustment age, sex and class of
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tidiab,

tion of

ic agent and d

L[]

Calarectsl Cancer Breast Cancer Kidney Cancer
HE witk 3544 T md Poake R wid 93% Clmd P vake O itk 53% C1 uad P vakis
Mo, of patients in the study 1485146 671 510 1495 787
No. oF cuscs ariring 10818 2881
Male L7 165 1,78 0,00 182 174 2,64 0,00
40 16 &4 yraru (e Ference)
45 o 45 yeary 2,04 140 | 2,97 0,00 L,50 1,20 1,87 0,00 0,99 0,66 1,47 0,95
5010 54 yeary 393 2,99 5,95 9,00 L61 1.3 199 9,00 1.60 133 2,27 0,00
55 to 58 yearn 6,07 4,33 BSY 0,00 209 1,72 2,55 0,00 1,88 1,34 2,63 0,00
6010 64 years 9,56 684 13,36 0,00 267 220 ' 325 0.00 .71 1.95 3,78 0,00
65 to 69 yran 12,52 396 17,43 0,00 2.87 2,36 3,49 0,00 3,00 2,16 4,17 0,00
E 70 to T yean 1630 11,68 22,75 0,00 2,82 232 3,42 0,00 3,53 255 4,90 0,00
NED T8 ysan 1932 13,84 2897 0,00 2,46 2,00 2,99 0,00 3,63 2,61 5,05 0,00
Expusure tn Ploghlazone 097 0,90 1,08 [ 0,91 0,5 100 0,05 X 0,79 106 02
Eaporure lo Roriglitazons 0,88 0.82 095 0,00 0,30 073 Q.88 0,00 0,98 6,86 1,13 0,80
Expanra to Metformin | 102 0,98 . 107 © 0,25 0,52 0,88 0,97 0,00 0. 0,89 1,05 0,39
Exposurs o Sulghoamides 1,04 1,00 1,08 0,05 0.97 0,92 1,02 0,18 1,07 0,99 115 0,09
Exposra to-other oral antidiabetic sgents 1,03 0,98 1,08 0,25 0,94 0,89 1,00 0,05 1,05 0.86 115 0,28
Exposme to Lnralin 1,05 1,01 1 0,03 0.36 0,81 0,91 0,00 1,09 1,00 1,20 0,05
Mals 171 1.65 1,78 0.00 189 1,14 204 0,1
40 to 44 yran (sefeimor)
43 10 49 yearr 2,04 1.4 297 0,00 1.50 1.20 0.00 0% 0.65 1,47 025
30 ta 54 years 3.94 2.7 5.56 0,00 1,8 131 0.00 1,60 113 227 .01
55 to 59 yeanm 6,07 434 8,51 0.00 2,098 172 0,00 1,88 1,32 2463 0,00
60 ta 64 yaane 9,56 6.84 13,37 0.00 2,67 2,20 0,00 2,71 195 278 Q.00
&5 to 69 yvanm 12,52 8,06 17,49 0,00 2.87 136 0.00 3,00 216 4,17 .00
70 to 74 years 1630 11,68 22,73 0,00 2,82 3 0.00 3.53 233 4,90 0.00
g 75 to 78 ymre 1932 1354 26,96 0,00 246 3.02 0.00 3,63 2461 5,05 (.00
= | Naexponre to Fioghtazone
Exzporare lo Pioglitazons < 10300 mg 1,03 04,93 L4 052 09 31 104 h1e 0,94 0,77 15 0,54
Exporars In Ploglitazene 10300 Lo 28000 mg 052 082 105 121 0,91 0,78 Lilg 1,22 0,87 1,68 Ln 0,28
Exposare o Pioglitazons . 213000 mg. 0,85 0.67 1,06 045 056 Gl B AT 0,34 [X:] 1,60 141 0,72
Exparure o Rosiglitazone 0,88 0.52 095 0,00 0,80 1,73 0,58 400 098 11,86 1.12 0w
Bxperme ko Metformin 1,02 Q48 1.07 0,27 0.92 1.83 057 *.00 097 .82 1us 1,38
Expasure to Sulphoamides 1,04 1,00 1.0% 0.06 0,97 02 102 u.17 1,07 0,90 1.15 0.0
Exposure Lo ether oral antidisbelic agonts 1,03 0,98 107 0,26 0,94 .89 101 0.0% 1,08 96 1,15 0.2%
Expasura to Insnlin 1,08 )00 110 0.4 0,86 1.Egl 091 .00 1,08 1.00 120 006
| Male 1,71 165 1,74 0,00 1,89 1,74 2.04 040
4D 10 44 years (refevence)
45 1o 49 yeora 2,04 1.40 0,00 1,50 1,20 L.37 0,1 0,98 0,66 147 0.95
5010 3 years 3,93 2.7 000 1,61 131 |99 ALY 1,60 13 127 o0
3510 $9yeare 8,07 453 1,00 2,00 K2 255 g 1,38 134 2,63 )
60 to 84 yery 9,56 S84 LAY 2,67 2.20 323 .00 amn 195 1,78 900
65 10 89 yaare 12,52 8.96 1L.00 2,87 236 4o cA 3,00 216 417 Qb
70 to 74 years 16,30 11.688 00 282 232 342 LoRT4} 3,53 255 490 0,01
E 7510 79 years 19,32 13,84 Hog 2,46 plisd 1oy g0 3.65 160 2.0 el
| No exposere to Ploglitazene
Exposure ta Pisglitazana (durstion < 360 days) 1,06 0,96 [,18 0.24 091 wre 104 016 0,95 077 1,18 067
Bxpasure ta Pioglitazone(dursilon 360 to 713 daysy 0,80 0.6Y 0,93 o 0,92 0,78 1,10 0,36 084 064 11§ ",13
Fxpasure ta Pioglitazone {duration 2720 days) 1,00 0,87 1,15 0,97 0,90 [ 1in8 nz7 091 0,69 121 [[%:+]
Exporuy (o Rosiglitazame 0,38 042 nes 0,00 0.80 073 088 000 0,98 086 1,12 0.78
Exparire 1 Mctformin 1,02 Q.08 1.97 0.26 092 0.E5 0,37 0.0 0,97 0.3% 1,04 .38
Expome 1o Sulphoamides 1.04 1,0 1.08 0.0% 0,87 092 1,02 0% 107 [ 115 [
Exporue 1o otler o1al antidisbetic sgents 1.03 0.8 1.07 6,76 0,54 g% (KU 0.0 1,0% [ 138 .29
Exposure to Inzuiin 1,05 1w 119 003 0,36 vl 5 u.00 1,09 1.0 1,30 06
Model 1 : adju st:nent age, sex and class of antidfabetic agent; Mode! 2: adjustrment age, sex and dass of antidiabetic agent and dose of

B top Model 3;

age, sex and class of antidiabetic agent and duration ef exposure ta piaglitazone.
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Cnamts — DSES ~ DESP - pioglitazone and bladder cancer - document of 07/06/2011

Table X. Risk of bladder cancer [definition with octs and diagnostics] in diabetic patients over 40 years of age

according to exposure to pioglitazane, 2006 cohort and follow-up until the end of 2009. CNAMTS data.

Tota] Male Female
HE il 93% Cl sad P vaie HE with 99901 aad Prakia ER Wi 95% €1 wod Fyabia
No. of patiests in the Mudy 1716589 879 102 836 BET
No. of ¢asen arising 2346 2 051 295
Mde 7,39 6,54 £,36 0,00
46 1048 paars {rcference)
45 lo-49 years 2,51 0,85 742 0,10 2,40 Q.68 £.4] 0,17 2,96 0.33 prid 0,32
501854 et 5.7 2,09 15.63 0,00 6,66 2,08 21,18 5,00 2,38 0,36 22,98 032
531035 yeurs 7.01 2,93 21.32 0,00 9,67 .08 30,28 0,00 2,29 0,29 18,02 0,43
68 ta &l years 1537 573 4i,19 0,00 13,83 505 5867 0,00 4,3) 0,58 3230 035
65 19 65 years 20,59 7,59 55,13 0,00 24,51 7,88 76.28 0.60 8,70 1,20 63,24 0,03
7018 T4 yeact 30,25 11,32 80,83 0.00 3533 1137 109,34 0,00 14,79 2,06 106,00 0,01
E 75 to 7 yemn 34,78 13,01 932,98 0,00 40,92 13,16 127,22 0,00 156,12 2,23 115,52 0,01
o | setauyen 31,46 1.7 84,44 0.00 37,02 11.E5 115,62 0,00 14.93 1,98 104,37 5,01
) to 88 yemn 23,64 261 &4,88 0,00 24,89 7.74 80,04 0.00 14,62 1.96 108,78 0.0l
30 years and ava 16,26 5,10 51,88 0,00 19,84 513 76,69 0,00 6,77 0,70 65,00 0,10
B3 saure (o Plogiiacans 1,15 0,59 133 0,07 1,18 1,01 139 0,04 0,89 1,85 1,44 0,62
Bk porars o Reaighitez ane 1,14 098 1,32 0,07 1,14 0,98 133 0,10 1,16 0,76 178 0.49
Expocurs 1o Matfomin 0,99 .91 1,08 0,79 0,99 0.50 1,09 0,82 0,53 9,77 1,25 0,87
Brpocurs 12 Solphommides 0,97 0,89 1.06 049 0,95 0,37 1,05 0,32 1,08 0,85 1,33 0,51
’ o gmors to b el mstidiabelic agenis 0,97 0,88 1,06 048 0,94 0,34 1,04 0,22 1,17 0.91 1,52 0,23
| Exposure to Inmbin 1,10 1,00 1,22 0,08 1,10 0,93 ---1,22 0.02 1.14 0,88 1,39 032 °
Male 7.33 5,53 3,34 0,00
A0 (044 yews (referenc) | .
13 1043 yewrs 231 0,85 7,42 Q.10 140 0,68 8,40 017 2,56 0,33 2529 0,32
201034 yewrw 5,71 2,00 15.61 0,00 6,65 2,09 21,14 0,00 2,88 0,36 2296 0,32
13 1038 yaars 7,590 293 21,28 0,00 9,63 308 30,24 0,00 229 0,28 18,01 0,43
60 12 6] years 15.33 5.73 41,13 0,00 18,80 6,04 5858 0,00 4,31 0,58 32,29 015
65 15 69 years 20,58 769 33,09 0,00 24,49 187 76,23 0,00 8,70 1,20 6321 ~ 003
70 10 74 years . 30,24 11,32 80,31 0,00 3534 31,37 109,87 0,00 14,78 2,06 106,00 0,01
351078 yeurn 34,79 13,01 93,00 0,00 4092 13,16 127,24 1,00 16,12 2,25 115,59 0,01
2012 ks yowrn 31,48 11,73 84,50 0,00 37,08 11,87 115,72 0,00 14,43 1,98 104,38 0.01
E 451 88 yeurs 23,57 262 54,96 000 24,93 775 3007 0,00 - 14,62 1.97 108,82 901
® | fyacadow . 16,28 5,10 51,93 0,00 14.87 514 76,80 C,00 6,77 0,70 65,10 0,10
No vapesmrs to Fuglftazans
Exporms s PFloglitagens < L1588 mg 0,98 0,719 1,21 0,58 1,01 0,50 1,27 0,96 0,85 0,45 1,60 0,61
Eprar s 3 Piogcasons 1 0591 18 20098 mg 1,12 0,94 151 0,14 123 0,96 1,54 0,10 9,90 0,40 2,03 080
[ v 1,78 126 3,51 0,00 1,85 1,29 265 . 0,00 1,10 0,27 4,47 0,89
Exgosuns ts Reiyliteions 1,16 1,00 1,34 0,05 118 0,99 1,35 0,07 1,17 0,76 1,79 0,43
Exposurs ta Meformin 0,99 0,81 1,08 0,85 [ 0,90 1.0 0,38 0,98 017 125 0.88
Exponur te Sulphomnides 097 0,39 1,06 054 096 037 1,05 0,36 1,09 0,85 1,38 0,51
Ex panare to cthw gral wmiidisbeic apeaic 0,97 0,38 1,07 0,50 0,94 0,85 1,04 0,24 1,17 0,91 152 0,23
Expocare to il 111 3.00 1,23 0,04 1,10 0,95 1,23 0,07 1,14 0,38 1,49 0,32
Male 5 7,38 &,53 8,35 0,00
4D 1 4d years {peference} -
45 149 yoan 251 0,85 7,42 0,10 2,40 0,68 8,40 0,17 2.86 0,35 25,28 0,32
50 ta 34 yearr 3,71 2,09 15,61 0.80 6,65 2,09 21,14 0,00 2,88 0,36 2296 0,32
55 e 39 peare 7,50 2.93 21,29 9,00 9,65 3,08 30,24 0,00 2,29 0,29 - 1799 0,43
64 to 4 years 15,34 5,73 41,13 0,00 12,20 6,04 33,37 0,00 431 0,58 32,26 016
65 te 6 yews 20,57 768 55,06 0,00 24,48 7.87 16,19 0.0, 8,69 1,20 £3,16 0,03
910 M years . 36,22 11,31 20,75 0.0 35,31 11,36 105,73 0,00 14,77 2,06 105,92 0,01
78 10 79 years 34,% 13.00 52,92 0,00 40,89 13,15 127,13 0,00 16,11 2,25 115,52 Q.01
50 1034 yewr 31,46 11,72 £4,43 0,00 37,02 11,86 115,61 0,00 14,42 1,99 10433 0,01
5 45 1084 years 13,63 862 64,90 0,00 24,81 775 30.08 H00 14,62 e 103,74 0,01
e | 16,27 3,10 51,91 - 000 19,36 514 75,78 0,00 6,77 0,70 65,08 0,10
Ho wupeanrs ta Haglltazen s -
Erposwe to PlagiHagmns (darstion = 168 diym) 0,91 0,71 1,15 0,42 0,91 9,72 1,20 0,57 0,77 0,38 155 0,46
Xxp erwe Lo Pikgtiases sduradim 368 o 719 duyn) 1,34 1,04 1,73 0,02 139 1,07 1,82 0,01 0,94 03% 220 0,90
ey vrws e Fgiitmamme (daraiom 2724 42y3) 1,38 1,06 1,75 0,02 1,41 1,07 1,36 0,01 1,10 D48 168 084
Bapocure 1o Roxiglitasaee 1,16 100 1,34 0,05 LI6 099 135 0,07 117 0,77 1,79 6,47
Exposurs to Metform . 0,92 0.91 1,08 087 0,99 0,90 1,00 0.89 0.98 0,77 1,25 0,89
Exyeqirt 13 Bulphoatidee 037 0,89 1,06 0,55 0.9 Q.88 1,05 0.36 1,09 0,85 1,38 8,50
Experoes 15 b ar oral mtidiabetic agmir 097 0,88 1,07 0,51 0,94 0,85 1.04 0,24 1,17 091 1,52 0,22
Expocre 19 Inuylim. 1,11 1,01 1,23 0,04 1,10 0,99 1.23 0,07 1,15 0,88 1,42 0,31
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Annex 1 Y

Coding pnnclple for the main or related diagnosis

The main diagnosis is the health problem that prompted admlssmn of the patient to the
_medical unit (MU), determined on leaving the MU. The MD must be determined in
conformity with the guide to clinical situations (and in light of the coding possibilities offered
by the 10th revision of the intemational classification of diseases (ICD-10).

The MD may be:

- a disease, a syndrome, & symplom, a tranmatic lesion or an intoxigation classified in
chapters I to XIX or chapter XXII1 of ICD-10

- or one of the entities classified in chapter XXI Factors influencing health status and contact
with health services ("Z" codes)

On the other hand, use of chapter XX External causes of morbidity and mortality (codes
starting with the letters V, W, X and Y) is not authorised for coding of the MD.

The MD is determined at the end of the patient's stay in the medical unit. It is stated in light of
all the medical information conceming the patient, including the results of examinations
carried out during the stay that hecome available after the patient has left (anatomopathgloay,
virology..).

The role of the related diagnosis (RD), in association with the MD and when the Iatter is not
sufficient, is to account for management of the patient in medical-economic terms. It is
determined on the basis of three principles.

- there is no need to mention a related diagnosis unless the MD is coded with chapter XX1 of
the ICD-10;

- the RD is a chronic or long-term disease or a permanent condmon, present at the time of the
stay that is the object of the summary;

- the RD answers the question: “for what disease or condition was management of the
situation registered as MD undertaken?"

1) There is no need to mention a related diagnosis unless the MD is coded with chapter XXI
of the ICD-10 ("Z" codes). In effect, the medical imprecision of certain "Z" codes sometimes
has as corollary an imprecision from the point of view of the classification of homogeneous
patient groups (HPG). Obviously it is with this failing that the PMSI is concerned.

However, the fact that an RD should be mentioned only if the MD is a "Z" code does not ’

mean that an RD is oblipatory every time the MD is a "Z" code. In parucular, the RD must
also obey the other two principles set out below.

2) The RD is a chronic or long-term disease or a permanent condition, present at the time of
the stay that is the object of the summary.

The RD cannot be an acute problem. If such a problem was present at the time of admission
or if it was the reason for admission then it is the MD, or else another problem ranks as MD
and it is therefore an associated diagnosis2. If it is part of the patient's history, the problem no
longer exists and cannot appear in the RUM (Medical Unit Summary} coded uther than as an
clement of the patient's history, with chapter XXI of ICD- ll)

Coding principle for maligmmt tumours in the PMSI (Programme for Medicalisation of
Information Systems).
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summary of sheet I1I [Coding gnidelines: volume 3, Tumours]

A tumour is defined in the coding guidelines as a mass formed in the body by the proliferation
of cells constituting a pathologicat tissue (neoplasia), the abnormalities and aggressiveness of
development of which beyond certain limits determine whether it is benign or malignant in
nature; taking of a sample followed by microscopic examination is necessary to assert this
diagnosis. ’

Malignant tumour, the primary or secondary nature of which is not specified.

The summary of chapter I of volume 1 of 1CD-10 indicates that codes C00 to C73 are those
for "malignant neoplasms, stated or presumed to be primary, of specified sites, except of
lymphoid, haesmatopoietic and related tissue”. That is to say, any malignant tumour not
specifically identified as secondary (or metastatic) must be treated as a primary tumour and
coded as such.

Use of codes for “neoplasms of uncertain or unknown behaviour" (D37-D48)

Codes D37-D48 should not under any circumstances be used while awaiting full results of
analysis of a lesion of neoplastic appearance; the correct label should be chosen taking into
account all the relevant information for the most accurate diagnosis possible, and in particular
the conclusions of the anatomopathological examination.

particular case: bladder polyp is usually a papilloma, which the coding proposal in volume 3
sugpests may be regarded as a neoplasm of uncertain behaviour (041.4).
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Annex 2. CNIL Authorisation
The Vice-Chairman delegate

Mr. Frederic VAN ROEKEGHEM

DIRECTOR GENERAL OF THE NATIONAL HEALTH INSURANCE FUND FOR
EMPLOYEES - CNAMTS

26-30 AVENUE DU PROFESSEUR ANDRE LEMIERRE

75986 - PARIS CEDEX 20 -

For the attention af Mrs. Debeaux

Paris, 04 March 2011

Qur ref.: EGY/DP/AEI11011
Re.: NOTIFICATION OF AUTHORISATION

Decision DE-2011-011 authorising the NATIONAL HEALTH INSURANCE FUND
FOR EMPLOYEES (CNAMTS) to undertake « processing of personal health data for
the purpose of verifying the possible association between patients treated with
Pioglitazone (antidiabetic agent) and the eccurrence of bladder cancer {Authorisation
request 1485424)

Dear Director-General

You submiited to this committee a request for authorisation in respect of a processing of
petsonal data for the purpose of:

VERIFYING THE POSSIBLE ASSOCIATION BETWEEN PATIENTS TREATED WITH
PIOGLITAZONE (ANTIDIABETIC AGENT) AND THE OCCURRENCE OF BLADDER
CANCER

This processing pertains to the procedure of article 36, article 62 and subsequent articles of
the amended law of 6 January 1978,

This Committee notes that in order to conduct this study, which has also been requested by
AFSSAPS, the CNAMTS wishes to make use of the computer backups of the National Inter-
Regime Health Insurance System (SNLIRAM) for the years 2006 to 2009.

You state that physical and logical security measures will be put in place to ensure the
confidentiality of the data and that the computer processing of the data will be underiaken
under your responsibility and that of your colleagues. o

National Committee on Compuiing and Freedoms
8 rue Vivienne CS 30223 75083 PARIS Cedex 02 Tel.: 01 53 73 22 22 Fax: 01 53 7322 00

FRENCH REPUBLIC

I draw to your attention the obligations henceforth incumbent npon ihese persons, who must:
- use the files only for purposes of comparative analysis of care activities,
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- respect the secrecy of the information made available and ensure that sccrecy is respected by
all persons liable to work on these data, such persons being bound in writing to professional
secrecy,

- take all useful precantions o preserve the security of the information thus transmitted and
particularly to prevent them being deformed, damaged or communicated to unauthonised third
parties,

- not to retrocede or disclose to third parties the information supplied in any form whatsoever,
- not to undertake any processes of reconciliation, interconnection, linking or matching with
any directly or indirectly nominative data file or any information Hable to reveal a person's
identity and/or health status,

- not to misyse the information provided, in particular for purposes of rescarch or
identification of persons. i .

In addition, the person responsible for the project must undertake that information extracted
from data files and liable to be disseminated will be presented solely in the form of
aggregated statistics, in such a way that the persons concerned cannot be identified.

The retention period as regards data categories is fixed at 10 years.

In application of articles 15 and 69 of the aforementioned law and decision no. 2009-674 of
26 November 2009 delegating the powers of the National Commitiee on Computing and
Freedoms (MCIL) to its chairman and vice-chairman, [ authorise the implementation of this
processing.

Yours sincerely

Signature

Emmanuel de GIVRY

Natignal Committee on Computing and Freedoms
8 rue Vivienne CS 30223 75083 PARIS Cedex 02 Tel.: 01 53 73 22 22 Fax: 01 53 73 22 00
FRENCH REPUBLIC

Page 32 of 33



Cnamts — DSES - DESP - pioglitazone and btadder cancer — dociiment of 07/06/2011

Annex 3 Study timetable and work load

Studvy timetable

Letter from the director-general of AFSSAPS to the director-general of CNAMTS on
17/01/2011 asking to camy out a risk assessment on the basis of a processing of French data,
using the data bases avatlable or cohorts already constituted.

Between mid-Jannary and mid-February, exploratory analyses subject to regulatory
constraints (SNIIRAM reimbursement data, years available 2009 and 2010, PMSI data, year
available 2009). .

Draft protocol drawn up and a request to reload reimbursement data for 2006 to 2008 sent to
the CNIL on 16/02/2011.

Favourable response from the CNIL on 4/03/2011.

Full reload of SNIIRAM data bases for 2006-2008 (restitution of data stored on tape); data
on-line as of 11/04/2011. ’ : .

Data validated and study conducted from 11/04/2011,
This report passed on to AFSSAPS on 30/05/2011.

Work lead (as at 30/05/2011)

- as'statistician: 3 months (full-time equivalent)
- as doctor: 2 months (full-time equivalent)
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O IR 26 HLER D R ~ PRI NITEREO B2 L L, A AF R
SRDMEIE R R, RS (oomg % 1 BIEERE (54 4) AF 0 FI4eE
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RRIEFERIZEG B3GR (HhbofaRoit., 778—-207. BEEE, FER
ETOFER, BBRER oW TRARTERZHONEr -1, ¢

O RAOEQE@EEar L, BhodaRoaolkRvEEfioy 27 258 mL T
WEABESLEERRERACTA SR ET o (1966 F 12 A ~1997 FIZARE N
RERBUNY FY—FBEED) R OKE. BiE, 5 PHECHMEDER BT,
BEROREORESEOEERCERBRENE 23 # (1349 M) BREN . KHS T PSR
OBEMEBETHY, 82 ZTFHOENHHETI 238 3 =X HOFER TS - . &8 %
EEWT, BRERE, of 70 v A~ CaBRERUBOBKE (L 559, 70
Z 3 >, ketanserin 29) B, WHRERBL R EHINAAFALRRASOHETH > T,
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HHEALRER., BEOR%SEEIEREST 2R LR, 2 MG aNBRy oF
A% L7z MBI oW TRIEHEAA T - 2 TRER I TH - 7z, (EIESE
WEEERI LERRAD SR 50, B

i, FRRSBROBHGRUBEOMMIIET 2RENH D, LT ECREOHREE
Yo
O BIHEOEE 15 AERT. 83 ZLMITAR 1 mgkg #HIRABSE L. BEADK
HiE#EY Y7257 0 THE LR, TERBOLREARRENERE 30 HRICAES
. BB, BEECRKOMERREWLABL THEE TR LIZ b o T,

—5-

FERBOKOETRRAN T T2, P

O (EEHIEFEOER ez, 1~280, F4% 300~600 mg/ AEARTT S8 9
Ble, ERBI0MTAT, FaEE L THIIRNERRL, MK LA od -, mEFER
B L, RRRSHR RSN RERK, BEREREN  ABRcBE s, BR,
AR EH TSN KL TREEOMERETIC TR L, Ll Aoi—iz>
W, WEROBETLEEES SR T, M

O (HERmESREGER 13 6 GER 3039 B THE 3~10 A 28T, &A1 mg/kg
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#RRTAELT D,




BT IEOESHFRREOHSE. EESML S L CRERME T BEE

BEEERL, 140/90 mmHg R (110~140/80~S0 mmHg) *BEBE LT3,
2. MRS S RRES DR OHEDOE BRI A 7L FARHEIN S,

R RE B TEREE L TR of 7oy -, Ca BFEEZEELTLX

W, ZAATEYEMAGRAZELERER TS, T ARPEFESLE

ThH3,|
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Bo Q32 FEHENEFEORYEVWE 7] OB, 2. ARBOFEELT, xF
AR BRSSO, UTORESS 5, ©

F=7x PV, SREQT—N, ZHVI VP DRSS LRSS ERDET
RENTEMLEESESCERTES, Ll REERE L <BMA b cRE
RAORERBER L 2 -oT\05D. LTzA 2T, ZheERR A ¥ 72 —~4Favert
BIZERT 5]

BFERAT A BS54 ¥ 2009 KHWTik, B9 FiktofnZomo (Rl
EMENT BT (2 BEER ATV ERSSTY, SR~ LTH B,
SEIZXD HEE P, OBLEEO RS 7 x—AF3 WY OB LI Ca BHHE
AVWd.) LORETH-= Y

4 XREHAFSAL

HE CHEMAAESEAT (National Heart Lung and Blood Institute. NHLBD) ORI TH 3
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FiEHEOFEE B 3 A%oRIESMTFEORIEL LT, —B#0zEREs0Fe R
55 Yy DERASHAPR S Th 2 00, FRIRIEY L T BIRMNE 5 4 28R
THY., FTOE, WEES iDL FREOEHFITIMTIZRETHILERTWE, ¥
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DM, AFNFAOREBE: LTHFADERS NI LORRES D, ¥
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F F S ERHE ABFE S (Society of Obstetricians and Gynaecologists of Canada . 5L+ [SOGC
EVh) WEBEEPOREFEREBORE - HF - BHAA F3A 2Tk, REQLHES,
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(http:/fwww.somanz.org/pdfs/somanz_guidelines_2008.pdf)
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Trandate Injection
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Trandate Tablets are indicated for the freatment of:-
1. Mild, moderate or severe hypertension
2. Hypertension in pregnancy
3. Angina pectoris with existing hypertension
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“Trandate Injection is indicated for the treatment of -

1. Severe hypertension, including severe hypertension of pregnancy,
when rapid control of blood pressure is essential. -
2. Anaesthesia when-s hypotensive technique is indicated.
3. Hypertensive episodes following acute myocardial infarction.
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<Tablets> (Jk#) - . ] If it is essential fo reduce blood pressuré quickly, as for exampie, in
Hypertension ' hypertensive encephalopathy, a dose of 50mg of Trandate should be
Treatment should start with 100mg twice daily. In patients atready - glven by infraverious injection aver a period of at least one minute. If
being treated with antiypsrtensives and in those of low body waight _ necessary, doses of 50mg may be repeated at five minute intervals
this may be sufficient to control blood pressure. In athers, increases in | until a satisfactory response occurs, The total dose should not exceed
dose of 100mg twics daily should be made at farinightly intervals. Many 200mg. After bolus injection, the maximum effect usually oceurs within
patients’ blood pressure is controlted by 200mg twice daily and up to five minutes and the effective duration, of action is usually about six
800mg daily may be given as a twice daily regimen. in severe, ‘ “hours but may be as leng as eighteen hours.

refraclory hypartension, daily doses up to 2400mg have been given,

Such doses should be divided inta a three or four times a day regimen. . Intravenous infusion
An alternative method of admlnis'teﬂng Trandate is intravenous infusion

In the hypertension of pregnancy . ’ of a solution made by diluting the contents of two ampoules {200mg) to
The initial dose of 100mg twice daily may be increased, if necessary, at 200ml with Sodium Chloride and Dextrose Injection BP or 5% Dextrose
weekly intervals by 100mg fwice daily. During the second and third . latravencus Infusion BP The resultant infusion salution éontains
trimester, Ine severity of lhe hyperiension may require further dose ] ' | tmgimi of Trandate, i should be administered using a paediatric giving
Aitvation to & three times dally regimen, ranging from 100mg tds to set fitted with 2 50ml graduated burstte to facilitate dosage;

400mg tds. A total daily dose of 2400mg should not be exceedsd. . In the hypertension of pregnancy

Hospital In-patients with severe hypertension, particularly of pregnancy, The infusion can be started at the rate of 20mg per hour and this dose
may have dally increases in dosage. ' may ba doubled every thirty minutes until a satisfactory reduction in
GRAEEBMERICHLT R blood pressure has heen obtalned or a dosage of 160mg per hour is
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72,21,817-833(1981)

| 2009 4 10 A 2KRT 2010 ¥ 11 B3kET 2010 € 2 E&kET
~DBGHIH LN & DEE M (| times the maximum recommended human dose (MRHD), | risk.
55, respectively. No reproducible evidence of fetal

malformations was observed. Increased fetal resorptions
were seen in both species at doses approximating the
MRHD. A teratology study performed with labetalol in
rabbits at IV doses up to 1.7 times the MRHD revealed no
evidence of drug-related harm to the fetus. There are no
adequate and well-controlled studies in pregnant women.
Labetalol should be used during pregnancy only -if the
potential benefit justifies the potential risk to the fetus.

Nonteratogenic  Effects:

Hypotension, bradycardia,
hypoglycemia, and respiratory depression have been
reported in infants of mothers who were treated with
labetalol HCI for hypertension during pregnancy. Oral
administration of labetalol to rats during late gestation
through weaning at doses of two to four times the MRHD
caused a decrease in neonatal survival.

Labor and Delivery: Laberalol HCl given to pregnant
women with hypertension did not appear to affect the

usual course of labar and delivery.

Trandate crosses the placental barrier and the possible
consequences of alpha- and beta-adrenoceptor blockade in the
foetus and neonate should be bome in mind. Perinatal and
neanatal  distress  (bradycardia, hypotension, respiratory
depression, hypoglycaemia, hypothermia) has been rarely
reported. Sometimes these symptoms have developed 2 day or
two after birth, Response to supportive measures (e.g.
intravenous fluids and glucose) is usuvally prompt but with
severe pre-cclampsia, particularly after prolonged intravenous
labetalol, tecovery may be slower. This may be related to
diminished liver metabolism in premature babies.

Beta-blockers reduce placental perfusion, which may result in
intrauterine foetal death, immature and premature deliveries.
There is an increased risk of cardiac and pulmonary
complications in the neonate in the post-naial period.
Intra-uterine and neconatal deaths have been reported with
Trandate but other drugs (e.g vasodilators, respiratory
depressants) and the effects of pre-eclampsia, intra-uterine
growth refardation and prematurity were implicated. Such
clinical experience warns against unduly prolonging high dose
labetalol and delaying delivery and against co-administration of
hydralazine.

4.8 Undesirable effects

Most side-effects are iransient and occur during the first few
weeks of treatment with Trandate. They include headache,
tiredness, dizziness, depressed mood and lethargy, nasal
congestion, sweating, and rarely, ankle oedema. Postural
hypotension is uncormnmon except at very high doses or if the
initial dose is too high or doses are increased too rapidly. A

B XE *H ]
RKFES F7vF—hiE AR7E% Trandate Tablet BR7E4  Trandate Tablet
2009 £ 10 A g7 2010 % 11 HkaT 2010 % 2 A 3ET

tingling sensation in the scalp, usually transient, also may occur
in a few patients early in treatment. Tremor has been reported in
the treatment of hypertension of pregnancy. Acute retention of
urine, difficulty in micturition, ejaculatory failure, epigastric
pain, nausea and vomiting have been reported.
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hydrochloride) is usually used in combination with other drugs,
particularly a thiazide diuretic. However, TRANDATE® may be tried
alone as an initial agent in those patients in whom, in the judgement of
the physician, treatment should be started with an alpha- beta-blocker
rather than with a diuretic. TRANDATE® may be used in combination
with diuretics and/or other antiliypertensive agents to treat severe
hypertension.

2009 % 8 F 3kET 2000 % 7 AT
INDICATIONS AND CLINICAL USE INDICATIONS:
For treatment of hypentension. TRANDATE® (labetalo]l | Treatment of all grades of kypertension.

B OEIZIIHRICREET SRR L

CONTRAINDICATIONS:
10. Lactation and early pregnancy (see Use in Pregnancy and Lactation).

| PRECAUTIONS

Use in pregnancy

Although no teratogenic effects were seen in animal testing, the safety
of the use of TRANDATE® during pregnancy has not been
established. Labetalol crosses the placental barrier in women and has
been found to bind to the eyes of fetal animals. TRANDATE® should
e used in pregnant women only if the expected benefit to the mother
justifies the potential risk to the fetus.

PRECAUTIONS: ‘}
1. Use in Pregnancy Pregnancy Category: C

Beta-adrenergic blocking agents may cause bradycardia in the foetus and the newborn
infant. During the final part of pregnancy and parturition these drugs should therefore only
be given after weighing the needs of the mother against the risk to the foetus.

Trandate is known to cross the placental barrier and has been found to bind to the eyes of
foetal animals. Trandate has been used successfully in the treatment of hypertension arising
in the second and third trimester of pregnancy. Trandatz crosses the placental barrier and the
possibility of the consequences of alpha-and beta- adrenoceptor blockade in the foetus and
neonate should be borne in mind.

Perinatal and neonatal distress (bradycardia, hypotension, respiratory depression,
hypoglycaemia, hypothermia) has been rarely reported. Sometimes these symptoms
developed a day or two after birth. Response to suppartive measures (eg intravenous fluids
and glucose) is usually prompt hut with severe pre-eclampsia, particularly after prolonged
intravenous labetalol, recovery may be slower. This may be related to diminished liver
metabolism in premature babies. Intra-uterine and neonatal deaths have been reported but
other drugs (eg vasodilators, respiratory depressants) and the effects of pre-eclampsia,
intra-uterine growth retardation and prematurity were implicated. Such clinical experience

ATy
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ER5%E#% Trandate Tablet
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ER3E#% Trandate Tablet
2000 % 7 RET

warns against unduly prolonging high dose labetalol and delaying delivery and against
co-administration of hydralazine.

Administration of Trandate in the first trimester of pregnancy is not recommended. Trandate
does 1ot appear to be teratogenic in rats or rabbits, but it is embryolethal when given in a
dose of 50 mg/kg orally.

ADVERSE REACTIONS:
Musculoskeletal System: There has been one report of toxic myapathy. Tremor has been
reported in the treatment of hypertension of pregoancy. Muscle cramps have been reported.
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