B

A
BAYER

E

R

Science For A Better Life

Clinical Study Synopsis

This Clinical Study Synopsis is provided for patients and healthcare professionals to
increase the transparency of Bayer's clinical research. This document is not intended
to replace the advice of a healthcare professional and should not be considered as a
recommendation. Patients should always seek medical advice before making any
decisions on their treatment. Healthcare Professionals should always refer to the
specific labelling information approved for the patient's country or region. Data in this
document or on the related website should not be considered as prescribing advice.
The study listed may include approved and non-approved formulations or treatment
regimens. Data may differ from published or presented data and are a reflection of
the limited information provided here. The results from a single trial need to be
considered in the context of the totality of the available clinical research results for a
drug. The results from a single study may not reflect the overall results for a drug.

The following information is the property of Bayer AG. Reproduction of all or part ol
this report is strictly prohibited without prior written permission from Bayer AG.
Commercial use of the information is only possible with the written permission of the
proprietor and is subject to a license fee. Please note that the General Conditions of
Use and the Privacy Statement of bayer.com apply to the contents of this file.
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Rationale and
background

Prostate cancer (PC) figures the most second confionanof
cancer in males with an estimated incidence of@bgases in
Germany in 2010. Usually, PC has a good prognosisawelative
survival rate of 93% within five years after thaginosis. Yet once
the patient has reached the symptomatic stage oftle(@rognosis
worsens substantially and makes interventions sacgsAt that
time, 30% of patients present with a locally pr@ges tumor or
metastases, decreasing the mean survival time l@ars. The
gold standard in treating symptomatic PC is hormatslation with
or without chemotherapy to stop or delay tumor peegion by
decreasing testosterone to castrate levels. Morgswegical
castration is another option to decrease levelestbsterone in
order to prevent tumors from growing. Patients, sehtumors still
progress after castration, have developed theatastesistant form
of prostate cancer (CRPC) which is frequently ctirazed by
bone metastases (NCRPC) and a substantial deafdidse
expectancy with 97% of patients dying within fiveays. This
condition is not curable, and treatment primarimsat symptom
management. Recently, radium-223-dichloride (Xa&ybas been
approved in the US (May 2013) and Europe (Nover2bai) for
the treatment of bone metastases in PC. It seddgtiargets bone
metastases with high-energy, short-range alphaefemt As this is
a radiopharmaceutical agent, post-authorizationitoong of
radiation associated second malignancies is nagesiace for

eligible patients the treatment with radium-223hdlicide cannot be
denied due to ethical reasons, data from patibatsnight serve as

control group to patients who are treated withuad223-
dichloride must be obtained from historical congyodups.

D

Research question and
objectives

The primary objective of this study was to estinthtincidence of
any second primary malignancy (SPM, including mgigkplastic
syndrome/acute myeloid leukaemia and osteosarcamaing
patients with PC and bone metastases (mPC), aswalinong a
subgroup of patients for whom the PC can be reglaade
castration-resistant (INCRPC).

The secondary objective of this study was the etadn of the
overall survival of mPC and mCRPC patients. Furtteee, the
incidence of site-specific SPMs was evaluated.

Study Design

Observational retrospective cohort study

Setting

Data from January 1, 2004 to December 31, 2013 uszd. The
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basic cohort included patients with PC and boneastasis (mPC).
For this, male subjects with a first bone metastalsggnosis (ICD-
10 Code C79.5) after at least one year continubgsreation
period without the diagnosis (cohort entry) wereoéad from
January 1, 2005 to December 31, 2011. Additionalort
members needed to have a diagnosis of PC (ICD-tie Cé1) not
later than two months from cohort entry and shoder have a
claim for any radiopharmaceutical during the obaBon period.
Among these mPC patients, a subcohort of patieassidentified
who were considered as being castrationresista@R({AC). For
this, at least one of several algorithms needegppdy until up to
30 days from cohort entry. The algorithms were Basedispensed
drugs and/or codes from inpatient procedures. QGaharwas
defined as the end of insurance coverage due toeaspn
(including death) or as the end of the study pefidecember 31,
2013).

Subjects and Study Size,
including dropouts

A total of 6,442 patients with PC and bone metastagere
identified (mPC). Among those, 2,360 met the adddl inclusion
criteria for castration resistance (MCRPC).

Variables and Data
sources

The primary outcome was defined as any incident $IE»-10
codes: C00-C76, C81-C96, D0O0- D09, D37-D48) dufoligpw-up.
To be considered incident, the respective ICD-Idkanust not
have occurred ever before cohort entry. In a seitgianalysis,
patients with a history of any abovementioned prima
malignancies were excluded. The secondary outcoasethe
overall survival of mPC and mCRPC patients ideatifihrough the
reason for the end of the insurance period andethson for
discharge from hospital. General characteristidghefstudy
populations were described at cohort entry. Condidtres,
medication use, and operations were shown forreifitetime
periods. For the primary objective, the overalhadl as the age-
stratified incidence rate (IR) per 1,000 personryed SPMs was
calculated separately for the mPC and mCRPC stagylptions.
Further stratifications were done by treatmentsyadidities, and
covariates. For the site-specific SPMs, IRs weleutated overall
and age-stratified. For overall survival, Kaplanidtecurves and
survival rates were generated.

This study was based on administrative data fromdiatutory
health insurance providers (SHI) included in then@n
Pharmacoepidemiological Research Database (GePaRD).

Results

The mean age of subjects in the mPC cohort wasygbh& (SD:
8.4) and 72.9 (SD: 7.8) years in the mCRPC sub¢phor
respectively; 60.9% of mPC patients were 70 yeadder

(MCRPC: 66.4%).
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Patients of both groups were highly comorbid wiyipértension,
renal diseases and hyperlipidemia being prevateapito 72% of
all patients during the follow-up period.

Regarding the incidence of any SPM per 1,000 peysans, an
estimated IR of 256.6 (95% CI:

246.9-266.5) was found for mPC patients (sensjt@italysis:
236.4, 95% ClI: 222.8-250.6) and an IR of 274.9 (IBRR256.8-
293.9) for mCRPC patients, respectively (sensytigitalysis:
260.3, 95% CI: 233.0-289.9). In both groups, tlagetitories of
incident SPMs were comparable, with 30% of patitatsng
developed a SPM within the first year after colemtry, and 50%
of patients after two and half years, respectivéhe proportion of
patients who were free of SPM eight years afteocoéntry was
25% (mPC), and 21% (MCRPC). For both groups, tisedi& not
vary substantially across the age groups considérgeank test p-
value=.343). For mPC patients, the IR for all SPdept skin
cancer was 238.3 (95% ClI: 229.0-248.0) and 10@8%(Cl:
100.7- 113.4) for the category of solid tumors hwitghest IRs for
osteosarcoma (12.5, 95% CI: 10.4-14.8) and lungerafi2.2, 95%
Cl: 10.1-14.5) and lowest rates for leukemia (2%% CI: 1.2-3.0)
and myelodysplastic syndrome (0.97, 95% CI: 0.5:-TBe IR for
multiple SPM diagnoses was 10.9 (9.0-13.1). For iraCRatients,
the IR for all SPM except skin cancer was 260.8495: 243.1-
279.3) and 115.1 (95% CI: 103.5-127.7) for the gaitg of solid
tumors. Among those, highest IRs were found foddéa cancer
(14.8, 95% CI: 10.8-19.7) and lung cancer (13.2093: 9.4-17.8)
and lowest IRs were found for leukemia (0.96, 95RA0-1.8)
and myelodysplastic syndrome (1.3, 95% CI: 0.3-3[Bg IR for
multiple SPM diagnoses was 10.6 (95% CI: 7.3-1486j.both
patient groups site-specific IRs did not vary sabsally in the
sensitivity analysis.

The median survival time for mPC and mCRPC patiesats 635
days (95% CI: 603-667) and 475 days (95% CI: 44250
respectively. Among mPC patients, 36% have diesl afte year,
64% after three years and 80% after seven yeass.than 18%
were still alive more than 8 years after cohortyerAmong
MCRPC patients, 42% have died within the first yadter cohort
entry, 63% have died after two years and, 75% #iree years anc
less than 8% were still alive more than 8 yearer dfte
development of bone metastases. For both groupatigts a
significant association between mortality and ags seen with
lower survival rates for older patients at cohartirg than for
younger patients (p<0.001).

Discussion

Our data underline the worse prognosis of PC oatiemts have
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reached the stage of bone metastases or bone asetasnd
castration-resistance. Moreover, our results suggesbstantial
increased risk of further primary malignancies atignts with
mPC/mCRPC. However, due to potential limitationsaning the
validity of cancer diagnoses in this study, thehhigcidence rates
for SPMs should generally be treated with cautham.
overestimation of the rates seems likely but furtheestigations
are necessary to make clearer statements abooagsitude.

Marketing Authorisation
Holder(s)

Xofigo®: Bayer AG

Names and affiliations of
principal investigators

Bayer AG

H
Yy
SA

Leibniz-Institute for Prevention Research and Epideniology—
BIPS GmbH




