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What is already known about this subject?

Safety profiles of abiraterone and enzalutamide still rely on phase-IlI clinical trials
and several small cohorts, with missing information on rare and delayed adverse
drug reactions.

Using post-marketing data, pharmacovigilance and pharmaco-epidemiological
studies are complementary approaches to complete drug safety profiles.

Astudy of the French pharmacovigilance database highlighted safety signals that
need to be further investigated by a pharmaco-epidemiological study: acute kidney
injury and ischemic stroke with abiraterone; hepatotoxic risk, heart failure and atrial

fibrillation with enzalutamide.

What this study adds?

In a study on a 2013-2018 nationwide cohort of new French users of abiraterone and
enzalutamide, we report incidence rates for specific adverse events leading to
hospitalization in real-life setting, and we quantified incidence rate ratios for cardiac,
renal, liver and neurological disorders.

The incidence rates for adverse events that are known ADRs were partly in line with
those provided in the summary of product characteristics for abiraterone and
enzalutamide.

Acute kidney injury, liver test monitoring suggestive of hepatic damage and atrial
fibrillation were significantly more often observed in the abiraterone group than in

the enzalutamide group.



Abstract (248/250 words)

Aim. Safety profiles of abiraterone and enzalutamide mainly rely on phase Il clinical trials.
Our objective was to estimate the incidence rate ratio (IRR) for certain adverse events
leading in real life to hospitalization (atrial fibrillation, acute heart failure, ischemic heart
disease, acute kidney injury (AKl), ischemic stroke, torsade de pointe / QT interval
prolongation, hepatitis, and seizure), comparing abiraterone to enzalutamide. We also set
out to discuss previously identified safety signals.

Method. Using the French National Health Insurance System database, all patients newly
exposed to abiraterone or enzalutamide between 2013 and 2017 and followed until
December 31°, 2018 were targeted. IRR for each event were estimated using a Poisson
model in a sub-population of patients without contraindications or precautions for use for
either treatment.

Results. Among 11,534 new users of abiraterone and enzalutamide, AKI (IRR 1.42, 95% ClI:
1.01-2.00), liver monitoring suggestive of hepatic damage (IRR 3.06, 95% Cl: 2.66 -3.53), and
atrial fibrillation (IRR 1.12, 95% Cl: 1.05 -1.19) were significantly more often observed with
abiraterone than with enzalutamide.

Conclusion. Our study provides knowledge on abiraterone and enzalutamide real-life safety
profiles, especially for events leading to hospitalisation. Despite several limitations,
including the lack of clinical data, the safety signal for AKI under abiraterone is in line with
results of an analysis of the French pharmacovigilance database, which requires further
specific investigations. Enlightening the clinicians’ therapeutic choices for patients treated
for prostate cancer, our study should lead to clinicians to be cautious in the use of

abiraterone.



Introduction

Abiraterone (Zytiga®, Janssen-Cilag International NV, Beerse, Belgium) and enzalutamide
(Xtandi®, Astellas Pharma Europe B.V., Leiden, The Netherlands) are two hormone therapies
that have been available in France since June 2012 and February 2014 respectively in the
treatment of metastatic castration-resistant prostate cancer (CRPCm). They have recently
been recommended for non-metastatic CRPC and hormone-sensitive disease stages[1].
Regarding the safety profile of abiraterone, cardiac disorders are frequently observed and
this motivates the implementation of routine risk minimization measures[2]. Hypertension,
hypokalemia, fluid retention and cardiac failure are expected, due to an excess of
mineralocorticoid induced by abiraterone resulting from CYP 17A1 enzyme inhibition([3,4];
atrial fibrillation is also common[5]. Monitoring cardiac function is recommended, as well as
caution in use among patients with a history of cardiovascular (CV) disease. Combination
with corticosteroids is recommended to suppress the adrenocorticotropic hormone (ACTH)
drive and to limit the occurrence and severity of these adverse drug reactions. Because of
the frequent early increase in levels of liver enzymes and rare cases of fatal hepatitis,
hepatotoxicity is an important identified risk related to abiraterone, which motivates an
early, close follow-up of liver function [2]. The cause of hepatic damage is unknown but
could be related to CYP 17A1 enzyme inhibition[6]; other mechanisms could exist in view of
the cases described in the French pharmacovigilance database[7]. Regarding enzalutamide,
neurological, cardiac and general disorders, especially headache, attention disorders,
fatigue, ischemic heart disease, hypertension, falls or fractures, are all among the most
expected adverse drug reactions[8,9]. Seizures are mentioned as an important, although
uncommon, identified risk in the EMA risk management plan for Xtandi®[10]. Potentially
serious, QT interval prolongation is mentioned in the safety profiles of both drugs, but the
frequency is not known [5,11].

Data on safety profiles still relies on phase-Ill clinical trials [12—-17] because subsequent
cohort studies have included only small numbers of patients[18—23]. Post-marketing data,
including rare and delayed ADRs observed in real life is required. Pharmacovigilance is
crucial in identifying new drug safety signals, in assessing specific drug imputability, and in
providing pharmacological hypotheses [24]. Assessment of drug imputability differs from
the evaluation of risk and causality as carried out in population-based studies[25]. Because

of several biases in spontaneous reporting[24], pharmacovigilance does not make it possible



to determine the incidence of ADRs, nor can it estimate and quantify the risk of the
suspected ADRs for a given drug, which is however possible in a pharmaco-epidemiological
approach. These two approaches are indeed clearly complementary [26].

An analysis of the European pharmacovigilance database (Eudravigilance;

www.adrreports.eu) targeting abiraterone and enzalutamide as suspect drugs from January

2013 to January 2019, suggested different adverse drug reaction profiles according to age
from those identified in phase-Ill clinical trials. As expected, the analysis showed that
several adverse drug reactions had not been reported in trials[27]. No precise descriptions
of reactions were provided and no individual clinical descriptions were available on
Eudravigilance, limiting in-depth analyses of the adverse drug reaction signals.

As a first step in this population-based study, we performed an analysis of the French
Pharmacovigilance database[7] which includes the spontaneous ADR cases reported by
clinicians and patients between 2011 and 2017. This suggested that, although expected, the
risk of sometimes fatal hepatotoxicity with abiraterone is difficult to anticipate, in spite of
close follow-up of liver function. Excluding other potential aetiologies, safety signals for
acute kidney injury (AKI) and ischemic stroke have emerged with abiraterone. The issue of
hepatotoxic risk has also been raised with enzalutamide, and safety signals for heart failure
and atrial fibrillation have emerged.

In the present study, we focused on the potentially serious adverse events, i.e. those that
led to hospitalization. Choosing a deliberate "pharmacovigilance" orientation for our study,
the objective here was 1/ to estimate the incidence rates for abiraterone and enzalutamide
hospitalization-related adverse events (including safety signals) in real life, and 2/ to discuss

previously identified safety signals. No data-mining analysis was performed.

Methods

Study design. The ‘SPEAR’ (Safety and Performance of Enzalutamide and Abiraterone)
cohort was a 6-year nationwide study (2013-2018) based on a medico-administrative
database.

Data sources. The pseudo-anonymous French National Health Insurance System was used
(the SNDS database, covering about 99 % of the French population; 67 million people).
Linking a healthcare reimbursement database (DCIR) to the French hospital discharge

database (PMSI), the SNDS database contains individual data on health expenditure
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reimbursements (biological and pathology investigations, consultations with clinicians, etc.),
medication, vital status, details on medical acts as well as hospital discharge diagnoses
(International Statistical Classification of Diseases, 10th [ICD-10] codes). The SNDS database
does not include reasons for medical consultations, diagnoses for short stays in Emergency
Departments, or clinical information: for instance, electrocardiogram results, liver tests or
electroencephalograms are not available. It should be noted that, given the nature of the
data sources and the impossibility of reliably linking events to drugs, and in accordance with
pharmacovigilance methods, we have used the terminology of "adverse events" and not
"adverse drug reactions."

Events of interest. Using the ICD-10 codes (except when stated otherwise; Appendix table
S1), we identified patients hospitalised for the following reasons : 1) acute cardiac failure or
decompensation, 2) ischemic stroke, 3) ischemic heart diseases, 4) atrial fibrillation, 5)
convulsion/seizure, 6) AKI, 7) hepatitis, 8) torsade de pointe (TdP) and QT interval
prolongation (a composite outcome that also included ventricular tachycardia); and finally
9) liver monitoring suggestive of hepatic damage by way of > 4 liver tests per month
between the first and third month after drug initiation and/or = 3 liver tests per month
after the third month of treatment, based on the fact that liver monitoring is recommended
with abiraterone every two weeks for the first three months of treatment and monthly
thereafter[5]).

Exposure and study population.

All patients who were exposed to abiraterone or enzalutamide from 2013 to 2017 were
targeted using the Anatomical Therapeutic Chemical (ATC) codes in the healthcare
reimbursement database (Appendix table S1). These prescriptions served as proxies for PCa
progression towards the mCRPC stage. Patients with cancers other than PCa identified
before the initiation of abiraterone or enzalutamide were excluded. The end of drug
exposure was defined by the last abiraterone or enzalutamide reimbursement date followed
by at least 30 days without abiraterone / enzalutamide issue, assuming that 30 days of
follow-up were available. Patient follow-up was censored in case of a change in medication
(abiraterone/enzalutamide and vice-versa or instatement of chemotherapy), in case of
cessation of drug exposure, and in case of patient death or after December 31%, 2018,

whichever came first.



Two distinct cohorts of patients were formed. The overall population included all male
adults who were new users of abiraterone or enzalutamide (no reimbursement identified in
the 3 years preceding the first reimbursement. The date of the first reimbursement was
considered as the starting date (T0) of follow-up. Two groups were established on the basis
of the first drug received. In these populations, all patients who experienced an event under
treatment were identified. The “sub-population” included patients without
contraindications or precautions for use for either treatment[5,11], i.e. patients without
renal disease, mild to severe liver disease, myocardial infarction or the use of antiepileptic
drugs, and who were new users of abiraterone and enzalutamide (two groups of patients
based on the first treatment received) (Appendix Table S3).

Analyses.

In the overall population, each event was reported independently, without prioritization or
censorship at the first event occurring. Using a Poisson model, the crude incidence rate per
100 person-years (PYs) was estimated with a 95 % confidence interval (95% Cl) for each
event. If fifty or more occurrences were identified for any of the events, a descriptive sub-
group analysis was performed, stratified according to the presence of risk factors and
history of events of interest to distinguish between new events and event recurrence
(Appendix table S2). For descriptive purposes, the incidence rates of the different events are
presented per period of time, over the first two years of treatment. In the “sub-population”,
using standardized differences, a comparison of distributions of the baseline characteristics
between groups was made. Incidence rates for abiraterone and enzalutamide events were
compared by estimating the incidence rate ratios (IRR) for each event using a Poisson model
without covariate adjustment. The choice of the reference drug was enzalutamide. In the
sub-population, sensitivity analyses were conducted using a composite variable which
focused on cardiovascular (CV) events liable to entail hospitalization or sudden cardiac
death. Under a first definition, “CV morbidity”, we identified patients with hospitalization
for ischemic heart disease and torsade de pointe & QT interval prolongation occurring
between January 1%, 2013 and December 315, 2018. We then intended to take sudden
cardiac death into account. In France, the cause of death is recorded on death certificates
according to the ICD-10 codes and is included in a national database[28]. A law passed in
2016 allows the linkage of the cause of death database to the SNDS database[28] but at the

time of the present study, only causes of deaths occurring between 2013 and 2016 were



available on the SNDS database. Consequently, a time restriction was applied to our initial
CV morbidity definition, identifying events between 2013 and 2016. Finally, in addition to
the time restriction, patients who died between 2013 and 2016 in a CV context or from
sudden cardiac death were added (Appendix table S1). The three incidence rate ratios were
calculated using forest plots, with enzalutamide as the reference group.

Covariates. In order to identify potential risk factors, history of earlier events, and
contraindications or precautions for use for either treatment, several chronic comorbidities
were identified in the 3 years before TO (Appendix table S1): chronic renal disease,
hypertension, diabetes, atrial fibrillation, cardiac failure, cardiac valve disease, arterial
ischemic disease (stroke, myocardial infarction and other coronary disorders), non-drug-
induced liver damage (HIV, liver disease, pancreatitis, alcohol use disorders), convulsive
disorders and risk factors (Alzheimer’s disease, ischemic or transient stroke, arteriovenous
malformations of the brain, brain infection, traumatic brain injury, meningioma...), as well as
variables included in the modified Charlson comorbidity index according to Bannay et
al.[29]. Specific treatments were also identified (anti-diabetics, anticoagulants, platelet
inhibitors, opiates, bisphosphonates, bone metastasis treatment, benzodiazepines, other
medications that can modify the seizure threshold, antiepileptic drugs), as were prostatic
specific antigen (PSA) titration and liver monitoring (alanine transaminase, aspartate
aminotransferase, alkaline phosphatase).

All analyses were conducted using the SAS statistical package (version 9.4; SAS Institute,
Cary, NC, USA).

Funding and ethical statement

The present study is part of the "PEPS" research program funded by the French Drug Agency
"ANSM". The study protocol was authorized and approved by the ANSM on May 03, 2018.
We used their permanent access to French health databases that is automatically granted to
certain government agencies, public institutions and public service authorities, and did not

require patient consent or ethics committee approval.



Results

Between 2013 and 2017, 15,340 patients initiated hormone therapies: 10,647 (69.4 %) were
new users of abiraterone, and 4,693 (30.6 %) new users of enzalutamide (Figure 1). The
mean age was close between the two groups, 76.9 and 78.0 years respectively. Patient
characteristics and risk factors for the different events are presented in Table 1. While
around 77% of the overall cohort had liver monitoring in the 6 months before inclusion, 83%
had liver monitoring in the 3 months following drug initiation (91% among abiraterone
users, 75% among enzalutamide users). The mean follow-up time was 421.7 (£ 373.8) days
for abiraterone users and 446.1 (+ 323.4) days for enzalutamide users. Nearly 51% of the
patients (n = 7,776) had at least one event, among whom 78.2% had only one event, 19.7%
had two, 2.0% had three, and the remainder four or five events. Details are presented in the
Appendix table S4. Table 2 shows the numbers and incidence rates for each event, as well as
the frequency categories in clinical trials according to the summaries of product
characteristics; Appendix Table S5 shows the sub-group analyses, in particular for patients
without a history of risk factors for a given event. The most frequently observed events with
both drugs were atrial fibrillation, liver monitoring suggestive of hepatic damage, acute
heart failure, and AKI. In contrast, hospitalization for ischemic stroke (n=129), TdP / QT
interval prolongation (n = 26), hepatitis (n = 9), and seizure / convulsion (n = 5) had
incidence rates of fewer than 10 cases per 1000 person-years in each treatment group. Of
the 9 patients hospitalized for hepatitis (including acute hepatitis and fulminant hepatitis), 7
patients died, 2 within 2 days, and the others from one month to a few years after
hospitalization. Regarding patients with liver monitoring suggestive of hepatic damage,
none was hospitalized for hepatitis (Appendix Table S4). Irrespective of the type of event,
incidence rates were higher during the first quarter of treatment, then decreased in the
second quarter and stabilized over time (Appendix Figure S1).

The baseline characteristics of the sub-population of patients without contraindications or
precautions for use for either treatment (n = 11,534) are presented in Appendix Table S6.
Apart from the current use of medication potentially altering the seizure threshold, no
crude differences were observed between groups. The IRR are presented in Table 3
(Appendix Table S7 for incidence rates): AKI (IRR 1.42, 95% Cl: 1.01-2.00), liver monitoring
suggestive of hepatic damage (IRR 3.06, 95% Cl: 2.66 -3.53) and atrial fibrillation (1.12, 95%

Cl: 1.05 -1.19) were significantly more often observed in the abiraterone group than in the



enzalutamide group. Regarding sensitivity analyses, the incidence rate ratio of CV morbidity
was close to 1.00 over the 2013-2018 period and around 0.70 in the period 2013-2016; the
addition of sudden cardiac deaths did not change the estimate of the incidence rate ratio

(Appendix Table S7 and Figure S2).

Discussion

Using the French National Health Data System for the period 2013 to 2018, we were able to
provide new information on the safety profiles of abiraterone and enzalutamide, focusing
on events leading to hospitalization: first, we were able to show real-life incidence rates,
including rare and potentially delayed serious adverse events; second, the incidence rate
ratios for several adverse events were quantified, including potentially new serious adverse

events.

Overall population incidence rates

To our knowledge, we have provided for the first time the incidence rates for selected
serious events, i.e. leading to hospitalization in a real-world setting. Regarding our first
objective, the incidence rates for adverse events that are known ADRs were partly in line
with those provided in the summary of product characteristics (SPC) of Zytiga®[5] or
Xtandi®[11].

Several ICD-10 codes do not distinguish between incident and prevalent events (e.g. 150 /
heart failure or 148 / atrial fibrillation), they require the use of more complex definitions
with variable sensitivity and specificity values[30—-32]. Using the classifications available in
the SNDS (drugs, discharge diagnoses, medical acts), we chose to perform sub-groups
analyses to get around this problem.

It should be noted that for atrial fibrillation, frequently expected with both drugs [10,11]
and identified in our study, it could be explained by the proportion of elderly patients,
among whom 28% had a history of atrial fibrillation. Atrial fibrillation incidence increases
with age and among men aged 74-79 compared to 2 80 for CV disease, and can reach 45.6

and 76.1 per 1000 patient-years, respectively[30].



Sub-population incidence rates ratios

Regarding our second objective, on a sub-population of patients without heart failure,
chronic renal disease, mild-to-severe liver disease, myocardial infarction or antiepileptic
drug treatment, AKI, liver monitoring suggestive of hepatic damage, and atrial fibrillation
were significantly more often observed with abiraterone than with enzalutamide.

More precisely, for AKI, the sensitivity of ICD-10 codes for AKI (including acute dialysis) was
low whilst specificity was high, which could have led to an under-estimation[33,34], but we
thought this bias was not differential. AKl is not reported with abiraterone in the literature,
with the exception of cases of rhabdomyolysis (uncommon with abiraterone[5]) where
some patients had a history of renal disorders or were receiving rosuvastatin
concomitantly[35—40]. Some authors suggest that abiraterone could increase plasma
concentrations of rosuvastatin through the inhibition of OATP1B1, an efflux transporter[41],
increasing statin muscular toxicity[40]. A French population-based study also suggested that
the risk of AKl is moderately higher among men exposed to statins in primary
prevention[42]. Dyslipidemia drugs were used for 35.7% of our sub-population without
differences between groups, and they did not influence the AKI IRR estimation (data not
shown). Cardiac or renal etiologies related to AKI were unlikely, as a history of heart failure
and renal disease are criteria for non-inclusion in the sub-population. We found no data on
the AKI related to the concomitant use of corticosteroids, which is recommended with
abiraterone. It should be noted that the concomitant use of nephrotoxic treatments and the
potential drug-drug interactions were not explored in depth.

Concerning the increase of prescriptions for liver monitoring, suggestive of hepatic damage,
we are confident with this mode of estimation because patients with a history of liver
disease were not included in the sub-population. The aminotransferase increase observed
with abiraterone was expected since it is an important risk reported in the risk management
plan for Zytiga®[2]; close liver monitoring is recommended early on, as a rise in
aminotransferases is expected in the first quarter of treatment, which is consistent with our
data. According to Livertox, enzalutamide is an unlikely cause of clinically apparent liver
damage[43] and no liver monitoring is recommended with Xtandi®[11]. A safety signal
emerged for cholestatic hepatitis[7] and could not be excluded from our study in view of the
incidence of liver monitoring suggestive of hepatic damage. Under-estimation of the liver

monitoring variable is unlikely, since this monitoring requires clinician prescription and is



reimbursed. No patient with suspected hepatic damage detected via liver monitoring was
hospitalized for hepatitis in either group. However, we were unable to identify short-term
treatment discontinuation or reintroduction at a reduced dosage, which could serve as a
proxy for a transitory moderate-to-high rise in aminotransferases.

For atrial fibrillation, the increased IRR with abiraterone does not exclude a potential risk

with enzalutamide, as a safety signal has already emerged[7].

Other results

Regarding ischemic stroke signal identified in the French pharmacovigilance study[7] with
abiraterone, it is currently not confirmed, and, no IRR differences were observed between
groups in the present study. A classification bias, although not differential, leading to a
potential underestimation, could be present, even if some studies, including studies in
France, have suggested good sensitivity and specificity values or positive predictive values
on ICD-10 codes[44,45].

Regarding the hospitalisation for TdP & QT interval prolongation, known with both drugs,
whereas abiraterone is identified as a medication with a conditional risk of TdP,
enzalutamide is not mentioned on the QT drug list [31]. TdP and QT interval prolongation,
and to a lesser extent ischemic heart disease, are difficult to identify: as mentioned in
previous observational studies[46—51], these events are infrequent, require
electrocardiogram monitoring to establish a diagnosis and detailed case analyses to identify
the drug-related events, and they can lead to sudden cardiac death. In our sensitivity
analyses, no difference in CV morbidity +/- sudden cardiac death was observed between
groups on the basis of the definitions used. However, we recognize the poor quality of
recording of the cause of death (some coded as “cardio-respiratory arrest”) since autopsies
are the exception, and some causes of death, especially sudden cardiac death, are merely
"presumed", and likely to be inaccurate[52].

Better knowledge of the safety profile of abiraterone and enzalutamide is required, since
this conditions therapeutic choices. Other aspects concern costs and the impact on quality-
of-life. Using data from phase-lll clinical trials among patients with metastatic castration-
resistant prostate cancer, the Functional Assessment of Cancer Therapy-Prostate and the
Health-Related Quality of Life scores have been reported to be better with abiraterone or

enzalutamide than with placebo[53]. A Danish randomized clinical trial exploring fatigue,



health-related quality-of-life and metabolic adverse drug reactions among men with
metastatic castration-resistant prostate cancer treated first-line with abiraterone and
enzalutamide is currently recruiting patients (170 planned)[54]. However, short-term follow-
up is a limitation for trials, meaning that they cannot provide information on delayed

adverse drug reactions or quality of life over time.

Strengths

The analysis of reimbursement data provided an exhaustive exploration of patients who
were issued the drugs of interest. The reimbursement data can enable detection of any
significant change in treatment strategy, either via the initiation of drug treatments or via
hospitalizations. The approach based on reimbursement data enables analysis in real-life
conditions at population level.

To estimate the incidence rate ratios for each type of event (secondary objective),
comparisons were performed on a cohort of patients who all presented the disease, i.e.
metastatic castration-resistant cancer, and active comparators were chosen (first-line
abiraterone or enzalutamide).

Our study focused on selected hospitalization-related adverse events as an indicator of
potentially serious/life-threatening adverse events, which is relevant from a
pharmacovigilance surveillance. Although we did not identify the full spectrum of events,
we are confident that we identified all serious cases of adverse events without

misclassification bias.

Weaknesses

In addition to the limitations discussed above for each type of event, we acknowledge the
fact that no hierarchy was established across events. For instance, atrial fibrillation has a
causal link with ischemic stroke, and is also related to heart failure[55,56].

We acknowledge that some events, such as stroke or myocardial infarction (if not rapidly
fatal), were more likely to result in direct hospitalization. For other adverse events, only the
most severe events potentially associated with complications were hospitalized (including
fulminant hepatitis), with less severe stages (including most stages of liver toxicity)

potentially managed by the outpatient practitioner or resulting in a short



hospital/emergency room stay (in both cases, the diagnoses were not available on the SNDS
database). But identifying less severe stages was not our ambition.

Due to missing clinical data in the SNDS database, it was not possible to provide information
on the stage of the comorbidities and events. In addition, we were not able to determine
the pathophysiological mechanism of some events (AKI, liver toxicity), which is essential to
provide recommendations or precautions for use by clinicians.

Nor was it possible to reliably link adverse events to drug exposure; drug causality
assessment is problematic, since events can be explained by other causes, including causes
related to prostate cancer metastases.

We did not consider potential drug interactions in our study, and a specific analysis could
provide additional knowledge to explain the occurrence of certain events (e.g.
hepatotoxicity or nephrotoxicity).

Furthermore, interpretation of these results should be cautious, as type-I error cannot be

excluded with several events.

Conclusion

Using the French National Health Insurance System SNDS, in a pharmacovigilance approach,
we provided real-life incidence rates of CV, neurological, hepatic and renal events leading to
hospitalization among 15,340 new users of abiraterone and enzalutamide. The incidence
rates for adverse events that are known ADRs were partly in line with those provided in the
summary of product characteristics for abiraterone and enzalutamide. In a sub-population
of patients without contraindications or precautions for use of either treatment,
hospitalization for AKI was significantly more often observed in the abiraterone group than
in the enzalutamide group. This observation should be considered as raising a new
hypothesis that deserves further and more specific investigation. Close liver monitoring was
significantly more often observed among abiraterone patients than among enzalutamide
patients, but the risk of hepatotoxicity among the latter should not be excluded. Overall,
given the discussed safety signals, our study provides elements that can enlighten the
clinicians’ therapeutic choices for patients treated for prostate cancer, and it should lead to

clinicians to be cautious in the use of abiraterone.
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Table 1. Baseline characteristics of the overall population according to the first line castration-resistant
prostate cancer treatment (n= 15 340)

Overall Abiraterone Enzalutamide
n % n % n %
15340 100 10647 69,4 4693 30,6
Mean age (sd) 76.9 (9.0) 78.0 (9.2)
cNaar':\éch to chemotherapy used for prostate 13743 39.6 9454 38.8 4289 91.4
Cardiovascular risk factors
Hypertension 9794 63.8 6774 63.6 3020 64.4
Diabetes (with or without organ damage) 3062 20 1998 18.8 1064 22.7
Recent use of dyslipidemia drugs 6581 42.9 4492 42.2 2089 44.5
Zr:eoukri:gpa th‘:/r diso‘;g;’:ic obstructive | 433 9.3 936 8.8 497 10.6
Obesity 837 5.5 514 4.8 323 6.9
Cardiovascular diseases
Atrial fibrillation 4307 28.1 2879 27.0 1428 304
?Zfrzrit()r:;s(;a;:f;y)(heart failure including 1128 74 735 6.9 393 3.4
Is;z?'g;:e pointe or congenital long QT 0 0.0 0 0.0 0 00
Cardiac valve disorders 486 3.2 301 2.8 185 3.9
Ischemic stroke 276 1.8 184 1.7 92 2.0
Atherosclerosis and peripheral embolism 432 2.8 275 2.6 157 3.3
'ricvgizjfa:i’::tr;:isease andfor coronary | 5 10 15.8 1559 14.6 861 18.3
Carotid and peripheral angioplasty 118 0.8 72 0.7 46 1.0
Recent use of anticoagulants® 2170 14.1 1449 13.6 721 15.4
Recent use of antiplatelet inhibitors® 5007 32.6 3366 31.6 1641 35.0
Chronic renal disease 678 4.4 424 4.0 254 5.4
Non-drug induced liver damage:
Liver disease 258 1.7 156 1.5 102 2.2
Pancreatitis 15 0.1 11 0.1 4 0.1
HIV infection 24 0.2 20 0.2 4 0.1
Alcohol use disorders 266 1.7 183 1.7 83 1.8
Factors modifying seizure risk
Convulsive disorders 86 0.6 60 0.6 26 0.6
Curent use of benzodiazepine 3283 21.4 2331 21.9 952 20.3
Eq“;gi'g s;iire"tfhrgﬁgizat'on that can|  g3gs 416 4597 4322 1788 38.1
o e amee e 2 eo |2 e |1 oo
dOitsf:i;e::;zure risk factors and brain 0 0.0 0 0.0 0 00

S these variables are considered as proxy of cardiovascular diseases.
£ including traumatic brain or head injury within the last 12 months, arteriovenous malformations of the brain, brain infection (i.e.
abscess, meningitis, or encephalitis), Alzheimer's disease, meningioma.




Table 2. Number of events and crude incidence rates in the overall population (n = 15 340)

poc:)‘:ﬁ;:il:m Abiraterone Enzalutamide
n = 15340 n =10 647 n=4693
Incidence per 1000 - Incidence per 1000 .
Frequency categories in Frequency categories in
Outcome n n person-year person-years clinical trialss n person-year person-years clinical trialss
(confidence interval 95%) (confidence interval 95%)
Atrial fibrillation 6549 4533 8763.2 517.3 (502.4- 532.6) Common 2016  4134.53 487.6 (466.8 -509.3) Not reported
but safety signal*
Acute heart failure 403 286 12167.1 23.5 (20.9-26.4) Common 117 5674.25 206 (17.2-24.7) Not reported
but safety signal*
. Not reported
Ischemic stroke 129 91 12244.4 7.4(6.1-9.1) . " 38 5708.8 6.7 (4.8-9.2) Not reported
but safety signal
Ichemic heart disease 197 125 12196.8 10.3 (8.6-12.2) Not known 72 5684.7 12.7 (10.1-16.0) Common
Torsade de pointe, QT 26 17 12297.1 1.4 (0.9-2.2) Not known 9 5732.12 1.6 (0.8 -3.0) Not known
interval prolongation
Close liver monitoring 2020 1724 9887.7 174.4 (166.3-182.8) Very common 296  5323.9 55.6 (49.6-62.3) Not reported
suggestive of hepatic damage
‘Acute hepatic failure, Not reported
Hepatitis 9 8 12299.9 0.7 (0.3-1.3) fulminant hepatitis' 1 5735.7 0.2 (0.02-1.2) P .
but safety signal*
Rare
N
Acute kidney injury 312 237 121946 19.4 (17.1-22.1) ot reported | 75 5699.4 13.2 (10.50 -16.5) Not reported
but safety signal
Seizure / convulsion 5 2 12299.6 0.2 (0.04-0.7) Not reported 3 5731.8 0.5(0.2-1.6) Uncommon

S Frequency categories are defined as follows: very common (> 1/10); common (> 1/100 to < 1/10); uncommon (= 1/1,000 to < 1/100); rare (> 1/10,000 to < 1/1,000); very rare (< 1/10,000);
not known (cannot be estimated from the available trials data).

*Considered as safety signals from Scailteux et al. Adverse drug reactions profiles for abiraterone and enzalutamide: A pharmacovigilance descriptive analysis. Therapie. 2020.



Table 3. Poisson estimated incidence rate ratios of the different events in the sub-population of patients without contraindications or precautions for
use to either treatment (n = 11 534).

Incidence rate ratio of each outcome (confidence interval 95%)

Torsade de
e ety Acute heart . Ischemic heart ointe, QT . Close liver Acute kidne
Exposure Atrial fibrillation . Ischemic stroke . p' Q Hepatitis o L Y
failure disease interval monitoring injury

prolongation

Seizure /
convulsion

Abiraterone | 1.12(1.05-1.19) 1.34(0.99-1.82) 1.23(0.78-1.94) 0.99(0.65-1.5)  0.79(0.26-2.35) 3.06 (0.38-24.91) 3.06 (2.66-3.53) 1.42(1.01-2.00)

Enzalutamide 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

0.44 (0.06 -3.11)

1.0




Figure 1.
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*Contraindications or precaution for use concerned history in the 3 previous years of abiraterone or enzalumide start of heart failure, chronic
renal disease, moderate or severe liver disease, QT interval prolongation, seizure/convulsions and in the year prior to the drug start,
myocardial infarction and the use of antiepileptic drugs.
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Results

11,534 new users of abiraterone and enzalutamide

Adverse events significantly more observed with abiraterone vs
enzalutamide:

+ Acute kidney injury
+ Atrial fibrillation

« Liver monitoring suggestive of hepatic damage

Conclusion

The safety signal for acute kidney injury under abiraterone is in
line with results of an analysis of the French pharmacovigilance
database, which requires further specific investigations.
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