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Abstract

The poly(ADP-ribose) polymerase inhibitor rucaparib is approved as monotherapy in the treatment and maintenance set-
tings for women with relapsed ovarian cancer in the European Union and the United States. We review the safety profile of
rucaparib in both settings and provide recommendations for the clinical management of the main adverse events (AEs) that
may occur during rucaparib treatment. We searched PubMed and congress proceedings for safety data on oral rucaparib
monotherapy (600 mg twice daily) from clinical trials involving patients with relapsed ovarian cancer. AE management
guidance was developed from clinical trial protocols, rucaparib prescribing information, oncology association guidelines,
and author experience. The most frequent any-grade treatment-emergent AEs (TEAEs) included gastrointestinal symp-
toms, asthenia/fatigue, dysgeusia, anemia/decreased hemoglobin, and increased alanine/aspartate aminotransferase. Across
clinical trials, 61.8% of patients had one or more grade 3 or higher TEAESs. Clinicians should employ close follow-up for
TEAEs, particularly early in treatment, and educate patients about expected TEAEs and methods for their monitoring and
management (e.g., antiemetics for nausea/vomiting, transfusions for hematologic TEAESs, or dose interruptions/reductions
for moderate/severe TEAESs). Overall, 16.2% of patients discontinued rucaparib due to TEAEs. Management of AEs that
may occur during rucaparib treatment is crucial for patients to obtain optimal clinical benefit by remaining on therapy and
to avoid their detrimental impact on quality of life.

1 Introduction .

Key Points
Standard treatment for patients with advanced ovarian can-
cer includes surgery followed by platinum-based chemo-
therapy [1, 2]; however, the majority of patients relapse and

Clinicians and patients should be informed about the
safety profile of rucaparib and methods to manage
treatment-emergent adverse events (TEAEs) during ruca-
parib therapy.

The TEAEs that occur during rucaparib therapy are eas-
ily managed in accordance with the rucaparib prescrib-
ing information, as well as guidelines from oncology
societies and working groups.
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require subsequent treatment [2, 3] with a second line of
platinum-based therapy in the case of late relapse (gener-
ally at least 6 months after the end of the previous line of
platinum-based therapy) [1, 2]. Relapsed ovarian cancer is
an incurable disease. Nevertheless, in recent years, targeted
therapies, such as antivascular endothelial growth factor
therapy (bevacizumab) and poly(ADP-ribose) polymerase
(PARP) inhibitors (rucaparib, olaparib, and niraparib) have
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become available for women with relapsed ovarian, fallo-
pian, or peritoneal cancer. PARP inhibitors have demon-
strated efficacy in patients both with or without a deleterious
BRCAI or BRCA2 (BRCA) mutation.

Rucaparib, one of the newest additions to the treatment
landscape for relapsed ovarian cancer, inhibits PARP1,
PARP2, and PARP3, and prevents the repair of single-
strand breaks in DNA [4]. Unrepaired single-strand breaks
lead to double-strand breaks in DNA, which is ultimately
lethal in cells with homologous recombination deficiency
(e.g., cells with a deleterious BRCA mutation) [5, 6]. In
two clinical trials in the treatment setting, Study 10 (CO-
338-010; NCTO01482715) [7] and ARIEL2 (CO-338-017;
NCT01891344) [8], rucaparib monotherapy was shown to
have antitumor activity in patients with relapsed epithelial
ovarian, fallopian tube, or primary peritoneal cancer with a
deleterious BRCA mutation (germline in Study 10; germline
or somatic in ARIEL2) who had received two or more prior
chemotherapy regimens [7-10]. In the randomized, phase
IIT ARIEL3 trial (CO-338-014; NCT01968213), rucaparib
maintenance treatment after response to platinum-based
chemotherapy significantly improved progression-free sur-
vival (PFS) versus placebo in all primary analysis groups
of patients with platinum-sensitive relapsed ovarian cancer
[11]. On the basis of the results of these studies, rucaparib
monotherapy is approved in the treatment setting for women
with relapsed, BRCA-mutant, high-grade epithelial ovarian
cancer who have received at least two lines of platinum-
based chemotherapy in both the European Union (EU) and
the United States (US) [12, 13]. Rucaparib is also approved
in both the EU and the US in the maintenance setting for
women with relapsed ovarian cancer following a response
to platinum-based chemotherapy regardless of BRCA status
[12, 13].

With the addition of rucaparib and other targeted thera-
pies to the treatment landscape for relapsed ovarian cancer,
patient and clinician education on the range of options is

crucial, as these therapies can be used in specific settings
(treatment and/or maintenance) and each of the agents has
a unique efficacy and safety profile [14]. For instance, clini-
cians should help patients understand differences between
the treatment and maintenance settings. In the treatment
setting, an agent is delivered after evidence of disease pro-
gression. A patient may progress while receiving chemo-
therapy, or shortly thereafter, and may immediately switch
to a new agent. For some patients, disease progression may
occur some time after completion of chemotherapy, allowing
time for recovery from chemotherapy-related adverse events
(AEs) and leading to quality-of-life improvements before
initiating a new agent. In the maintenance setting, an agent is
delivered to patients who are in response to current chemo-
therapy with the intention of prolonging PES and the time to
the next medical intervention without detrimentally affect-
ing patient quality of life. Clinicians and patients should
also understand the efficacy of these newer, targeted agents
across their various approved settings. Furthermore, each
agent has a distinct safety profile [14, 15], and this, as well
as other factors (Table 1), should be considered as part of the
treatment decision-making process and clinical management
of patients. Notably, a recent North-Eastern German Society
of Gynaecological Oncology (NOGGO) survey on the per-
spectives and expectations of patients with ovarian cancer
regarding maintenance therapies indicates that patients may
have difficulty differentiating between adverse effects that
could be attributed to maintenance treatment versus those
from previous therapies, highlighting the importance of edu-
cating patients on possible adverse effects of maintenance
therapies [16].

In this article, we review the available literature regard-
ing the safety profile of rucaparib in both the monotherapy
treatment and maintenance settings. We also offer guidance
regarding management of the main treatment-emergent
AEs (TEAEs) observed with rucaparib, based on prescrib-
ing information, clinical trial protocols, evidence-based

Table 1 Factors that may influence the treatment decision-making process in relapsed ovarian cancer

Disease-related factors

Patient-related factors

Current disease symptoms
Tumor pattern
Tumor biology (e.g. BRCA mutant)

Duration of therapy-free and/or progression-free interval
(e.g. platinum refractory, resistant, or sensitive)

General and functional status

Relevant comorbidities or comedication
Ability to tolerate oral medications
Motivation and preferences of the patient

Factors associated with prior treatments

Factors associated with subsequent treatment

Quality and results of prior surgical and medical therapies
Adverse events and complications from previous therapies

Previous therapy with bevacizumab

Type of treatment (e.g. chemotherapy, targeted agent)
Potential persistent adverse events

Resources to overcome complications

Adapted from the treatment decision algorithm utilized at Charité University Medicine of Berlin
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guidelines from oncology societies and working groups, and
the clinical experience of physicians from several different
European institutions.

2 Methods and Search Results

To identify publications containing safety data from clini-
cal trials of oral rucaparib as a single agent in the treatment
or maintenance setting conducted in patients with relapsed
ovarian cancer, we searched PubMed up to 11 March 2020,
using the following search string: “(rucaparib AND ovarian
cancer AND (adverse event OR safety OR tolerability) NOT
combination) AND clinical trial NOT review|[Filter]”.

No date restrictions were applied. Only studies that
reported on safety at the recommended starting dose of
oral rucaparib 600 mg twice daily were included for further
examination; review articles were excluded.

Our PubMed search returned seven publications (Fig. 1):
Drew et al. [17], Kristeleit et al. [7], Swisher et al. [8], Bal-
asubramaniam et al. [18], Oza et al. [9], Coleman et al. [11],
and Kiristeleit et al. [10]. The publication by Drew et al. [17]
was excluded because the reported safety data were pooled
across patients who received different doses and/or formula-
tions of rucaparib. Balasubramaniam et al. [18] cited data
already found in Swisher et al. [8], and was therefore also
excluded. Oza et al. [9] and Kristeleit et al. [10] reported
integrated efficacy and safety data from Study 10 and

Fig.1 Source literature selection. PARP poly(ADP-ribose) polymerase
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ARIEL?2; data from Kristeleit et al. [10] were more recent,
with a larger population, therefore these data are reported.
Additional data from Oza et al. [9] are reported where rel-
evant. Coleman et al. [11] reported efficacy and safety data
from ARIEL3.

We also manually reviewed proceedings from the Ameri-
can Society of Clinical Oncology annual meetings and the
European Society for Medical Oncology congresses from
January 2016 to March 2020 to identify abstracts and pres-
entations that reported safety data not captured in publi-
cations from the PubMed search (Fig. 1). In our congress
search, we identified two presentations with additional safety
data not available in the PubMed publications: Kristeleit
et al. [20] and Kristeleit et al. [21].

We manually extracted the incidence and time to onset
of TEAESs from the text and tables of eligible publications.
We also extracted data regarding the rates and reasons for
treatment interruptions, dose reductions, and discontinua-
tions. Upon request, Clovis Oncology, Inc., provided addi-
tional safety data from a visit cut-off date of 31 December
2017 (i.e., the same as Kristeleit et al. [21]), including data
from an updated safety analysis of ARIEL3 reported in a
manuscript recently accepted for publication that was not
yet indexed in PubMed (Ledermann et al. [19]).

For each of the most frequent TEAEs, we identified and
summarized the guidance for management from available
sources, including publicly available protocols of the clini-
cal trials; information published in prescribing information
(European Medicines Agency Summary of Product Char-
acteristics [SmPC] and US Prescribing Information); and
guidelines published by international and national oncology
associations (e.g., European Society for Medical Oncology
and National Comprehensive Cancer Network). The clinical
experience of the authors has also been included in these
recommendations.

3 Rucaparib Safety Profile

Integrated safety data from Study 10 and ARIEL2 (treat-
ment setting) and ARIEL3 (maintenance setting) show that
the most frequently occurring TEAEs of any grade with
rucaparib in both settings include nausea, asthenia/fatigue
(combination of preferred terms), vomiting, anemia/
decreased hemoglobin (combination of preferred terms),
abdominal pain (including lower and upper), constipa-
tion, dysgeusia, and increased alanine aminotransferase
(ALT)/aspartate aminotransferase (AST) (combination of
preferred terms; Table 2). The most frequently occurring
grade 3 or higher TEAESs in both settings included anemia/
decreased hemoglobin, increased ALT/AST, and asthenia/
fatigue. Median time to onset across settings was within
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30 days for the majority of frequently reported any-grade
TEAEs, although the TEAEs of anemia/decreased hemo-
globin, thrombocytopenia/decreased platelet count (com-
bination of preferred terms), and abdominal pain (includ-
ing lower and upper) had median onset times > 30 days
[21]. Grade 3 or higher TEAEs had median onset times
> 30 days, apart from increased ALT/AST (median onset,
15 days; the earliest assessment was at 15 days) [21].

In the treatment and maintenance settings, 65.5% and
71.8% of patients who received rucaparib monotherapy
required treatment interruption and/or dose reduction,
respectively, due to a TEAE, the most frequent of which
were anemia/decreased hemoglobin, asthenia/fatigue, and
nausea (Tables 3, 4) [10] (data on file, Clovis Oncology,
Inc. Boulder, CO, USA). In the treatment setting, median
dose intensity (actual dose received/first dose received)
was 0.92 [20], demonstrating that patients remained on or
near the 600-mg twice daily dose for the duration of treat-
ment. TEAEs leading to dose reduction and/or interruption
typically occurred approximately 30 days after initiation of
rucaparib. In the integrated analysis of safety data across
trials, the median (95% confidence interval [CI]) time to
the start of the first TEAE leading to a dose reduction was
35.5 (29.0-43.0) days with rucaparib (data on file, Clovis
Oncology, Inc.). The median (95% CI) time to the start
of the first TEAE leading to a treatment interruption was
32.0 (29.0-42.0) days with rucaparib (data on file, Clovis
Oncology, Inc.).

The incidence of discontinuations due to a TEAE
(excluding disease progression) was 16.8% and 15.3%
in the treatment and maintenance settings, respectively
(Tables 3, 4) [10, 19], with an incidence of 16.2% in the
integrated safety analysis [21]. The most frequent TEAE
leading to discontinuation in the treatment setting was
asthenia/fatigue [10], whereas the most frequent TEAE
leading to discontinuation in the maintenance setting was
thrombocytopenia/decreased platelet count [19]. Discon-
tinuations for other TEAEs were infrequent. Notably, only
two patients (0.2%) discontinued due to grade 3 or higher
increased ALT/AST across clinical trials [21]. TEAEs
leading to discontinuation generally started after the sec-
ond month of treatment. The median (95% CI) time to
the start of TEAEs that led to dose discontinuation in the
integrated safety analysis was 85.0 (55.0-110.0) days with
rucaparib (data on file, Clovis Oncology, Inc.).

An analysis of all clinical studies of rucaparib identi-
fied 1321 patients who received at least one dose of oral
rucaparib, regardless of tumor type. In this population,
myelodysplastic syndrome or acute myeloid lymphoma
was reported in 0.5% of patients during treatment and the
28-day safety follow-up period, and 1.3% of patients who
had long-term safety follow-up [13].
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Table 2 Most frequently occurring (>20%) TEAEs of any grade with
rucaparib in the treatment setting (integrated safety data from Study
10 Parts 1, 2A, 2B, and 3, and ARIEL2 Parts 1 and 2 [10]) and in

the maintenance setting (ARIEL3 [19]), and an integrated analysis of
safety across both settings (Kristeleit et al. [21] and data on file, Clo-
vis Oncology, Inc., Boulder, CO, USA)

Treatment setting [n=565]

Maintenance setting [n=2372] Integrated safety analysis

[n=937]
Any grade Grade 3 or higher Any grade Grade 3 or higher Any grade Grade 3 or higher
Any TEAE 565 (100) 357 (63.2) 372 (100) 222 (59.7) 937 (100) 579 (61.8)
Nausea 439 (77.7) 29 (5.1) 282 (75.8) 14 (3.8) 721 (76.9) 43 (4.6)
Asthenia/fatigue® 422 (74.7) 64 (11.3) 263 (70.7) 26 (7.0) 685 (73.1) 90 (9.6)
Vomiting 259 (45.8) 25 (4.4) 138 (37.1) 15 (4.0) 397 (42.4) 40 (4.3)
Anemia/decreased hemoglobin® 250 (44.2) 137 (24.2) 145 (39.0) 80 (21.5) 395 (42.2) 217 (23.2)
Abdominal pain® 186 (32.9) 23 (4.1) 112 (30.1) 11 (3.0) 388 (41.4) 40 (4.3)
Constipation 215 (38.1) 8(1.4) 141 (37.9) 7(1.9) 356 (38.0) 15 (1.6)
Dysgeusia 204 (36.1) 1(0.2) 148 (39.8) 0 352 (37.6) 1(0.1)
Increased ALT/AST? 223 (39.5) 61 (10.8) 129 (34.7) 38 (10.2) 352 (37.6) 99 (10.6)
Decreased appetite 219 (38.8) 16 (2.8) 88 (23.7) 3(0.8) 307 (32.8) 19 (2.0)
Diarrhea 184 (32.6) 13 (2.3) 121 (32.5) 2 (0.5) 305 (32.6) 15 (1.6)
Thrombocytopenia/decreased 136 (24.1) 36 (6.4) 109 (29.3) 20 (5.4) 245 (26.1) 56 (6.0)
platelet count®
Increased blood creatinine 125 (22.1) 3(0.5) 61 (16.4) 1(0.3) 186 (19.9)° 4 (0.4)°
Dyspnea 127 (22.5) 5(0.9) 53 (14.2) 0 180 (19.2)° 5(0.5)¢

Data are expressed as n (%)

TEAE:s are sorted by decreasing incidence in the integrated safety analysis

ALT alanine aminotransferase, AST aspartate aminotransferase, TEAE treatment-emergent adverse event

To ensure full representation of similar TEAESs, certain terms were combined

"Data for the treatment and maintenance settings only include the preferred term ‘abdominal pain’; data from the integrated safety analysis
includes preferred terms of ‘abdominal pain’, ‘abdominal pain lower’, and ‘abdominal pain upper’

‘Data on file

4 General Advice for Dosing and Delivery
of Rucaparib

The starting dose of rucaparib is 600 mg twice daily (two
300-mg tablets twice daily) [13]. Patients should take ruca-
parib every 12 h. Rucaparib tablets can be taken with or
without food. If a patient misses a dose (i.e., does not take
it within 4 h of the scheduled time), they should skip the
missed dose and resume taking the drug with their next
scheduled dose. Missed or vomited doses should not be
replaced.

As rucaparib is an oral medication taken in an outpatient
setting, it is important to maintain regular clinical follow-
up with patients, such as monthly follow-up during the first
3 months, with less frequent (e.g., every 3 months) follow-up
thereafter for patients with good tolerability. Follow-up may
be achieved through direct interactions with treating clini-
cians, interactions with other members of a multidisciplinary
team (e.g., nurses and pharmacists), or through web-based
applications [22-25]. Notably, recent surveys indicate that

patients taking oral anticancer medications are interested in
technologies to help them manage their treatment, such as
pill reminders and apps that allow reporting of symptoms to
physicians [24, 26]. Electronic medication reminders have
been shown to encourage adherence [27, 28], and the ability
to report symptoms to clinicians or other healthcare team
members via the internet has been associated with improve-
ments in patient quality of life, better management of AEs,
decreased hospitalizations, and longer overall survival [27,
29-32].

5 Guidance for the Management of AEs
During Rucaparib Treatment

Many of the AEs that may occur during rucaparib treatment
also occur with other PARP inhibitors and are generally not
severe or life-threatening [7-11, 14, 15, 19, 21, 33-43].
Patients should be informed about the AEs that may occur
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Table3 Most frequent TEAEs requiring a dose reduction/interrup-
tion or discontinuation of rucaparib in the treatment setting (inte-
grated safety data from Study 10 Parts 1, 2A, 2B, and 3, and ARIEL2
Parts 1 and 2 [10])

Table4 Most frequent TEAEs requiring a dose reduction/inter-
ruption or discontinuation of rucaparib in the maintenance setting
(ARIEL3 [19] and data on file, Clovis Oncology, Inc., Boulder, CO,
USA)

Rucaparib
treatment
setting [n=565]

Rucaparib
maintenance
setting [n=372]

Patients who had a dose reduction due to a TEAE 260 (46.0)
Patients who had a dose interruption due to a 340 (60.2)
TEAE
Most frequent TEAES requiring a
dose reduction and/or interruption
Anemia/decreased hemoglobin® 125 (22.1)
Asthenia/fatigue® 121 (21.4)
Nausea 96 (17.0)
Thrombocytopenia/decreased platelet count® 74 (13.1)
Vomiting 72 (12.7)
Increased ALT/AST* 45 (8.0)
Patients who discontinued due to a TEAE® 95 (16.8)
Most frequent TEAEs leading to discontinuation
Asthenia/fatigue® 17 (3.0)
Small intestinal obstruction 11 (1.9)
Thrombocytopenia/decreased platelet count® 9 (1.6)
Anemia/decreased hemoglobin® 9(1.6)
Nausea 7(1.2)
Vomiting 7(1.2)

Data are expressed as n (%)

ALT alanine aminotransferase, AST aspartate aminotransferase, TEAE
treatment-emergent adverse event

aTo ensure full representation of similar TEAEs, certain terms were
combined

"Excludes patients who discontinued because of disease progression

during rucaparib treatment and the timing they are most
likely to occur, as well as their clinical consequences and the
methods used to monitor and manage AEs. Clinicians should
assure patients that most AEs are temporary and/or episodic.

Per rucaparib prescribing information, adverse reactions
may be managed through dose interruptions and/or dose
reductions according to the severity of the reaction [12, 13].
It is recommended that the dose of rucaparib be reduced in
100-mg twice daily increments (Table 5). The rucaparib pre-
scribing information also provides advice on the frequency of
laboratory monitoring (e.g., monthly blood counts) and how
to manage specific TEAEs (e.g., ALT/AST elevations, nausea/
vomiting); these are described in more detail in the sections
below.

Oncology societies and working groups have developed
guidelines for the management of several AEs observed dur-
ing rucaparib treatment. Although not rucaparib-specific,
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Patients who had a dose reduction due to a TEAE 206 (55.4)
Patients who had a dose interruption due to a TEAE 243 (65.3)

Most frequent TEAESs requiring a
dose reduction and/or interruption

Thrombocytopenia/decreased platelet count® 67 (18.0)°
Anemia/decreased hemoglobin® 66 (17.7)°
Nausea 56 (15.1)°
Patients who discontinued due to a TEAE® 57 (15.3)
Most frequent TEAEs leading to discontinuation
Thrombocytopenia/decreased platelet count® 11 (3.0)
Anemia/decreased hemoglobin® 10 (2.7)
Nausea 10 (2.7)

Data are expressed as n (%)
TEAE treatment-emergent adverse event

*To ensure full representation of similar TEAEs, certain terms were
combined

Data on file

“Excludes patients who discontinued because of disease progression

these guidelines can be employed by clinicians and adapted
as needed to provide patients with optimal care.

5.1 Nonhematologic TEAEs
5.1.1 Nausea and Vomiting

Nausea and vomiting may occur when starting rucaparib
(median time to onset [95% CI], 5 [4-5] and 15 [13-23]
days, respectively), although the majority of cases are grade
1 or 2 [21]. These AEs may be managed through lifestyle
changes, such as taking rucaparib later in the day (e.g. 11:00
am and 11:00 pm vs. 9:00 am and 9:00 pm) [44], eating
small, frequent meals, and using natural antiemetics such as
ginger (Fig. 2). In our experience, antiemetics such as meto-
clopramide, prochlorperazine, or cyclizine may be useful for
some patients, with adjustments to the antiemetic medica-
tion as needed in the case of breakthrough nausea and/or
vomiting. 5-hydroxytryptamine type 3 (5-HT; [serotonin])
receptor antagonists, corticosteroids (e.g. dexamethasone
twice daily for 3—4 days), and neurokinin-1 antagonists are
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Table 5 Recommended dose adjustments with rucaparib [13]

Dose reduction Dose
Starting dose 600 mg twice daily (two 300-mg tablets twice daily)
First dose reduction 500 mg twice daily (two 250-mg tablets twice daily)
Second dose reduction 400 mg twice daily (two 200-mg tablets twice daily)
Third dose reduction 300 mg twice daily (one 300-mg tablet twice daily)
Nausea/vomiting
~
Rucaparib has moderate emetogenic potential (i.e. 30%-90% incidence);
L prevention throughout the full period of risk should be the primary goal y
( . . . . . )
* Educate patients on lifestyle changes including eating small, frequent meals and by
Acute nausea taking the first dose of rucaparib later in the day, e.g. 11 AM vs 9 am
and vomiting | « Consider providing prophylactic antiemetic regimen, e.g. metoclopramide,
rochlorperazine, or cyclizine?
P p y )
Breakthrough (~ . . . L . . . )
nausea aﬁ al° Consider adding an antiemetic with a different mechanism of action from those used
vomiting \_ for prophylaxis )
4 , , )
« If not adequately controlled by symptomatic management, consider dose
interruption and/or reduction
N\ J

Fig.2 Guidance for managing nausea/vomiting [13, 45]. *5-hydroxytryptamine type 3 (5-HT; [serotonin]) receptor antagonists, corticosteroids
(e.g. dexamethasone twice daily for 3—4 days), and neurokinin-1 antagonists are rarely required but could be considered

Constipation
f 0 . . . . . \
Constipation is common in patients with advanced cancer;
rucaparib may increase the likelihood of developing constipation
. J
. o A
+ Evaluate all cancer patients for constipation
Assessment and . . . . .
. .  Use full medical history to determine possible causes of constipation
diagnosis . .
9 * Perform physical examination )
4 . . . . . )
* Educate patients on self-care and prevention strategies (e.g. comfort, increased fluid
intake, increased mobility)
Management |, wpen needed, employ osmotic or stimulant laxatives
* Consider suppositories and/or enemas® for full rectum or fecal impaction )
4 N\
* If not adequately controlled by symptomatic management, consider dose
interruption and/or reduction )

Fig.3 Guidance for managing constipation [13, 46]. *Enemas are logic surgery, recent anal or rectal trauma, severe colitis, inflamma-
contraindicated for patients with neutropenia or thrombocytopenia, tion or infection of the abdomen, toxic megacolon, undiagnosed
paralytic ileus or intestinal obstruction, recent colorectal or gyneco- abdominal pain, or recent radiotherapy to the pelvic area

A\ Adis



398 D. Lorusso et al.
Diarrhea®
( Obtain medical history and perform clinical R
assessments to exclude underlying causes
o _J
 ( . )
* Oral hydration
CTCAE _| * Dietary modification
grade 1/2 * Loperamide (4 mg initially, 2 mg after every loose stool to maximum of 16 mg/day)
* Avoid skin irritation
- J
(. Loperamide (4 mg initially, 2 mg after [' Intravenous fluids and electrolytes ]
every loose stool to maximum of
CTCAE 16 mg/day) with or without probiotics « Evaluate daily: )
~ grade 172 - N — Complete blood count
with addlttzlonal _ « Stool evaluation: - El?CtTOI}’teS
symptoms — Blood and stool microbiology testing — Urinary output )
CTC Aolg — Consider Clostridium difficile, - — ~
de 3/4 Salmonella, Campylobacter and other + Consider ar.]tlblotICSZ
grade causes of infectious colitis — Fluoroquinolones
— Metronidazole
L L ) — Broad spectrum )
(. If not adequately controlled by symptomatic management, consider the addition of, or
switching to, a second antidiarrheal; for prolonged diarrhea, consider dose
\_ interruption and/or reduction
CTCAE 4.03 grade Definition
1 Increase of <4 stools/day over baseline
2 Increase of 4—6 stools/day over baseline
3 Increase of >7 stools/day over baseline
4 Life-threatening

Fig. 4 Guidance for managing diarrhea [13, 47]. *“Note that the mech-
anism of action underlying diarrhea that may occur with PARP inhib-
itor treatment has not been elucidated; there is a lack of consensus
for management/treatment of diarrhea from new targeted therapies.

rarely required but could be considered [45]. Dose reduction
or interruption should be considered if symptoms are not
adequately controlled [13].

5.1.2 Constipation

Similar to other gastrointestinal AEs that may occur with
rucaparib, constipation tends to be observed in the begin-
ning (median time to onset [95% CI], 29 [22-43] days),
although it is usually grade 2 or lower [21]. Constipation
is also common in patients with ovarian cancer; therefore,
all patients should be evaluated for constipation, and other
causes should be excluded when present (Fig. 3) [46]. As
part of discussions about treatment, clinicians should edu-
cate patients on self-care and prevention strategies. When
needed, laxatives (osmotic or stimulant) may be used. For
full rectum or fecal impaction, suppositories and/or enemas
may be provided.
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Guidelines presented are based on experience with other anticancer
treatments. °For example, nausea, emesis, cramps, fever, and blood in
the feces. CTCAE Common Terminology Criteria for Adverse Events,
PARP poly(ADP-ribose) polymerase

5.1.3 Diarrhea

Although generally low grade, diarrhea often occurs when
patients initiate rucaparib (median time to onset [95% CI],
29 [17-35] days) [21]. Clinicians should exclude other
causes (e.g. bowel obstruction, concomitant medication) and
treat as needed (Fig. 4) [47]. Interventions for mild-to-mod-
erate diarrhea may include oral hydration, dietary adjust-
ments, and/or antidiarrheal medication (e.g. loperamide).
For patients with more severe diarrhea, consider providing
antidiarrheal medication (with or without probiotics), intra-
venous fluids, and electrolyte replacement. Antibiotics may
need to be provided if infection is confirmed. The addition
of, or switching to, a second alternative oral antidiarrheal
medication should be considered if diarrhea remains uncon-
trolled; dose interruption and/or reduction may be needed
for prolonged diarrhea.
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Fatigue
( . . . \
Expect symptoms of fatigue, screen for fatigue at regular intervals;
advise patients that fatigue does not necessarily indicate disease progression
.
(. Instruct patients on (- Consider nonpharmacologic (- Consider pharmacologic
general strategies for intervention: intervention:
management of fatigue: — Low intensity activities — Antidepressants
CTCAE — Self-monitoring — Massage or acupuncture — Psychostimulants
rade 172 ) — Conserve energy — Group or individual — Treatment adjustment
grade — Use distraction psychotherapy for comorbidities and
— Mindfulness — Dietary consultation sleep/nutritional disorders
— Specialist advice — Mood/sleep disorder therapy
L S JAN (e.g. CBT/bright light) JAN )
-
+ Obtain focused medical history, e.g.: * Manage/treat concurrent symptoms and
— Disease status other factors, e.g.:
CTCAE — Concomitant medications — Anemia
grade 3/4 — Fatigue history — Physical pain

— Psychologic distress
— Nutritional deficits

CTCAE 4.03 grade

Definition

1

Fatigue relieved by rest

Fatigue not relieved by rest;

limiting instrumental activities of daily living
Fatigue not relieved by rest;
limiting self-care activities of daily living
4 -

Fig.5 Guidance for managing fatigue [48, 49]. CBT cognitive behavioral therapy, CTCAE Common Terminology Criteria for Adverse Events

5.1.4 Other Gastrointestinal AEs

Patients taking rucaparib may also experience abdominal
pain (including lower and upper; median time to onset [95%
CI], 45 [33-56] days) [21]. We suggest interrupting ruca-
parib for 3 days and providing the patient with scopolamine
three times daily. Rucaparib can then be resumed at the same
dose, or at a reduced dose depending on the severity of the
symptoms. We encourage patients who experience decreased
appetite (median time to onset [95% CI], 22 [16-29] days)
[21] to eat their favorite foods, to have small and frequent
meals, and to preferentially eat salty and dry food.

5.1.5 Asthenia/Fatigue

Symptoms of fatigue should be expected (median time to
onset [95% CIJ, 15 [13-15] days) [21], and patients should
be advised that these do not necessarily indicate disease
progression (Fig. 5) [48, 49]. For patients with mild asthe-
nia/fatigue (e.g. grade 1 or 2), clinicians can educate on

general lifestyle adjustments (e.g. energy conservation).
Nonpharmacologic (e.g. physical activity and nutritional
consultation) and pharmacologic (e.g. psychostimulants)
interventions can also aid in the management of fatigue. For
patients with moderate-to-severe fatigue (e.g. grade 3 or 4),
more extensive examination may be warranted to determine
whether other factors are contributing (e.g. concomitant
medications, pain, or anemia). Rucaparib dose reduction
or interruption should be considered if symptoms are not
adequately controlled [13].

5.1.6 Dysgeusia

Dysgeusia, mainly grade 1 or 2, may be experienced by
patients receiving rucaparib (median time to onset [95%
CI], 7 [5-9] days) [21]. Clinicians should advise patients
that changes in diet (e.g. increasing/decreasing seasonings,
rotating food choices) and oral hygiene regimens (e.g. more
frequent tooth brushing, use of mouthwashes) may help
ameliorate symptoms [50].
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Increased ALT/AST
( Increases in ALT/AST occur early in treatment, are generally transient h
and are rarely associated with bilirubin increases
Liver function tests should be carried out regularly (e.g. at least bimonthly
L for the first 3 months and monthly thereafter)* )
4 )
CTCAE » Eliminate other causes
grade 1/2 * Maintain rucaparib dose
\\§ J
4 . . . )
* If no other signs of liver dysfunction:
— Rucaparib dose can be maintained if bilirubin <ULN and alkaline
phosphatase <3 x ULN
— ALT/AST levels should be monitored weekly until resolution to grade <2
— Treatment should be interrupted if levels do not decline to grade <2 within 2 weeks
CTCAE - ane reso'lved to grade. <2, resume mcapari'b. at Fhe same 'dose or at a reduced dose
grade 3 « If signs of liver dysfunction and/or abnormalities in bilirubin or alkaline phosphatase®:
— Interrupt treatment and monitor ALT/AST levels weekly until values return to
grade <2
— Once resolved to grade <2, resume rucaparib at the same dose or at a reduced dose
\\§ J
4 . )
CTCAE | ° Interrupt treatment until values return to grade <2
grade 4 — Once resolved, resume rucaparib with a dose reduction and monitor ALT/AST levels
9 weekly for 3 weeks )
CTCAE 4.03 grade Definition
1 ALT or AST >ULN-3 x ULN
2 ALT or AST 3-5 x ULN
3 ALT or AST 5-20 x ULN
4 ALT or AST >20 x ULN

Fig.6 Guidance for managing increased ALT/AST [13]. *Author recommendation based on clinical experience. ALT alanine aminotransferase,
AST aspartate aminotransferase, CTCAE Common Terminology Criteria for Adverse Events, ULN upper limit of normal

5.1.7 Increased ALT/AST

Liver transaminase elevations are specific to rucaparib
and are frequently observed during treatment. We recom-
mend regular liver function tests (e.g. at least bimonthly
for the first 3 months). Increases in ALT and/or AST typi-
cally occur within the first few cycles (median time to onset
[95% CI], 15 [14-15] days) [21]. According to the European
Medicines Agency’s SmPC, these elevations are generally
transient and reversible and typically return to normal val-
ues without intervention or impact on liver function [9, 11,
13]. Grade 1-3 increases in ALT/AST can generally be
managed without treatment modification (Fig. 6) [13]. For
grade 3 increases in ALT/AST, per guidance in the SmPC,
rucaparib can be continued at the same dose if bilirubin
levels are less than the upper limit of normal and alkaline
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phosphatase levels are less than three times the upper limit
of normal [13]. Levels of ALT and AST should be moni-
tored weekly until resolution to grade 2 or lower. Treatment
should be interrupted if levels do not decline to grade 2 or
lower within 2 weeks, then rucaparib should be resumed
at the same or reduced dosage. We recommend that treat-
ment should be interrupted if grade 3 ALT/AST increase
is accompanied by bilirubin and/or alkaline phosphatase
abnormalities or other symptoms of liver toxicity. The
patient’s ALT and AST levels should be monitored weekly,
and rucaparib should be resumed at the same or reduced
dosage once resolved (i.e. grade 2 or lower). For grade 4
ALT/AST increase, treatment should be interrupted until
values return to grade 2 or lower; rucaparib may then be
resumed at a reduced dosage, with weekly monitoring of
liver function tests for 3 weeks [13].
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Hematologic AEs
( . . N\
Blood count testing should be completed prior
to starting treatment, and monthly thereafter
\ J
N
CTCAE + Eliminate other causes
grade 1 » Observe asymptomatic cases y
Anemia Thrombocytopenia® Neutropenia
€ Supportive care, e.g.: /(- Interrupt treatment N (- Observe asymptomatic cases h
— Iron therapy * Reduce dose
CTCAE — Erythropoiesis * Monitor blood counts
rade 2 stimulating agents weekly until recovery
& — Blood transfusion if
medically appropriate
\ (e.g. comorbidities) ) \ )
(. Supportive care ) (. For grade 4 afebrile )
* Interrupt treatment neutropenia:
CTCAE | * Reduce dose — Start antibiotic prophylaxis
rade 3/4 | ° Monitor blood counts — Interrupt treatment
g weekly until recovery — Reduce dose
— Monitor blood counts
S ) JAN weekly until recovery )
( . . N
+ If any hematologic AE has not recovered to CTCAE grade 1 or better after 4 weeks, the patient
should be referred to a Hematologist for further investigations
J
CTCAE
4.03 grade Anemia Thrombocytopenia Neutropenia
| Hemoglobin Platelets Neutrophils
<LLN-6.2 mmol/L* <LLN-75.0 x 10°/L <LLN-1.5 x 10°/L
) Hemoglobin Platelets Neutrophils
<6.2-4.9 mmol/L* <75.0-50.0 x 10%/L <1.5-1.0 x 10°/L
3 Hemoglobin Platelets Neutrophils
<4.9 mmol/L* <50.0-25.0 x 10°/L <1.0-0.5 x 10%/L
4 Life-threatening consequences; Platelets Neutrophils
urgent intervention indicated <25.0 x 10°/L <0.5 x 10°/L

Fig.7 Guidance for managing hematologic toxicities [13, 54-56].
“Platelet transfusions are not generally required unless a patient pre-
sents with bleeding; < LLN-100 g/L; °< 100-80 g/L; ‘< 80 g/L.

5.1.8 Increased Blood Creatinine

Elevations in creatinine may be observed within the first
weeks of rucaparib treatment, although levels tend to sta-
bilize and remain within the normal range over time [9,
11]. Electrolytes should be checked at the start of treatment
and monthly thereafter. No dose adjustment is needed for
patients with mild-to-moderate renal impairment (creatinine
clearance of 30-89 mL/min). Creatinine elevations have
been linked to inhibition of the renal transporters MATEI
and MATE2-K by several PARP inhibitors [13, 51, 52],
and may not be directly associated with renal toxicity. Mild
serum creatinine elevations do not require dose modification.

AE adverse event, CTCAE Common Terminology Criteria for
Adverse Events, LLN lower limit of normal

If creatinine levels rise substantially (e.g. grade 3 or higher),
rucaparib treatment should be interrupted and other causes
of renal dysfunction (e.g. obstruction, dehydration, con-
comitant medication) should be excluded through appro-
priate assessments. Alternative methods for assessing renal
function may be needed as discordance between estimated
glomerular filtration rate (GFR) based on serum creatinine
levels and calculated GFR obtained through a nuclear medi-
cine scan was commonly observed (63% of matched assess-
ments) in a retrospective study of patients who received
PARP inhibitors [53]. If true renal dysfunction is confirmed,
dose reduction may be required once creatinine levels have
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improved. If toxicity does not resolve to grade 1 or better
within 14 days, rucaparib may need to be discontinued.

5.1.9 Dyspnea

Patients who present with dyspnea should be examined to
exclude cardiac or lung disease (i.e. interstitial pneumonitis).
We suggest that patients reduce, but not avoid, strenuous
physical activity and have periods of rest throughout the day.
For some patients, anxiolytics may help.

5.2 Hematologic TEAEs
5.2.1 Anemia, Thrombocytopenia, or Neutropenia

Blood counts should be monitored prior to treatment and
monthly throughout treatment (Fig. 7) [13]. Events of
myelosuppression may be observed after 8—10 weeks of
rucaparib treatment [21]. For example, in an integrated
analysis of safety data from patients in the treatment and
maintenance settings, median (95% CI) time to onset of any-
grade anemia/decreased hemoglobin was 56 (53-57) days,
and median (95% CI) time to onset of grade 3 or higher
anemia/decreased hemoglobin was 83 (74-85) days [21].
In the same analysis, median (95% CI) time to onset of any-
grade thrombocytopenia/decreased platelet count was 52
(43-57) days, and median (95% CI) time to onset of grade
3 or higher thrombocytopenia/decreased platelet count was
47 (29-63) days [21]. Any-grade neutropenia/decreased
neutrophil count was reported in 16.2% of patients in the
integrated analysis of safety (median [95% CI] time to onset,
67 [55-85] days), with 7.9% of patients having grade 3 or
higher events (median [95% CI] time to onset, 82 [57-85]
days) [data on file, Clovis Oncology, Inc.].

In our experience, short-term interruptions in combina-
tion with iron and folate supplements are helpful for patients
with grade 2 anemia/decreased hemoglobin. For patients
with comorbidities or grade 3 or higher anemia/decreased
hemoglobin, supportive care (e.g. transfusions [54—-56]) and
dose interruption should be considered [13]. Upon recovery
to grade 1 or better, rucaparib can be restarted at a lower
dose. For grade 2 or higher thrombocytopenia/decreased
platelet count, we recommend rucaparib be interrupted and
resumed at a lower dose upon recovery to grade 1 or bet-
ter. Platelet transfusions are not generally required unless
a patient presents with bleeding. Use of heparin may also
cause thrombocytopenia, therefore concomitant medications
should be reviewed. In our experience, patients with asymp-
tomatic neutropenia/neutrophil count decrease can gener-
ally continue rucaparib without dose modification. In the
case of grade 4 afebrile neutropenia, antibiotic prophylaxis
should be started. Rucaparib should be held until recovery
and resumed at a lower dose.
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5.2.2 Myelodysplastic Syndrome/Acute Myeloid
Lymphoma

If a patient has prolonged hematologic toxicity (e.g. grade
2 or higher for >4 weeks) following dose interruption/
reduction, or if myelodysplastic syndrome/acute myeloid
lymphoma is suspected, clinicians should refer patients to a
hematologist for further investigations [12, 13]. If myelod-
ysplastic syndrome/acute myeloid lymphoma is confirmed,
rucaparib should be discontinued [12, 13].

6 Discussion

Before initiating treatment with rucaparib, clinicians should
discuss the intended goals of therapy as well as the AE pro-
file of rucaparib with their patients. Clinicians should use
these discussions to obtain an understanding of a patient’s
prior experience with toxicities from other treatments,
provide information about what to expect while receiving
rucaparib, and outline the methods available for managing
expected AEs. Such discussions are particularly important
for PARP inhibitor maintenance treatment that is initiated
immediately after prior chemotherapy. For patients with
ovarian cancer, this approach likely differs from their pre-
vious experience with cycle-limited chemotherapy (alone
or in combination with bevacizumab) followed by a treat-
ment-free period. Furthermore, in the maintenance setting,
treatment may be administered for an extended duration and
efforts should be made to ensure patients do not discontinue
treatment due to manageable AEs and therefore derive opti-
mal clinical benefit. This may be achieved through engage-
ment of multidisciplinary teams (e.g. clinicians, nurses, and
pharmacists) and use of web-based interventions to encour-
age adherence and enable the prompt identification of AEs.

In a survey of more than 1800 European women with
ovarian cancer (Expression III [NOGGO/ENGOT-ov4-
GCIG]), > 80% of responders desired more information
about the possible AEs of therapy, with approximately 40%
of patients requesting more information on the anticipated
timing of life-impacting changes [57]. Another international
NOGGO survey of more than 2100 European women with
ovarian cancer who were under consideration for mainte-
nance therapy (Expression IV [NOGGO/GCIG/ENGOT-
ov22]) reported that the AEs of most concern (in >25% of
respondents) were primarily nonhematologic and included
polyneuropathy, nausea, alopecia, vomiting, and fatigue
[16].

Patients eligible to receive maintenance therapy such as
rucaparib may have experienced AEs with prior treatment
and may share similar concerns as those in these studies.
This highlights the need to educate patients on key differ-
ences between the frequency and/or severity of AEs that may
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occur during rucaparib treatment versus those associated
with chemotherapy. For instance, any-grade gastrointesti-
nal events, such as diarrhea and constipation, may occur
more frequently with rucaparib than platinum-based chemo-
therapy [10, 19, 21, 58], although the majority of these are
grade 1 or 2 and are readily managed. In contrast, grade 3 or
4 hematologic events, such as neutropenia and thrombocyto-
penia, are less common with rucaparib than with platinum-
based chemotherapy [10, 19, 21, 58]; the high frequency of
hematologic events is among the reasons that chemothera-
pies are unsuitable for long-term treatment (e.g. maintenance
therapy). ARIEL4 (CO-338-043; NCT02855944), an ongo-
ing, randomized, phase III study evaluating rucaparib versus
standard-of-care chemotherapy as treatment for patients with
germline or somatic BRCA-mutated, relapsed, high-grade
ovarian cancer who have received two or more prior chemo-
therapy regimens, may provide additional insight into the
different AE profiles of rucaparib and chemotherapy.

AEs can have negative effects on a patient’s daily activi-
ties and overall quality of life. Consequently, prompt rec-
ognition and management of these AEs is imperative to
mitigate their impact on patients. In the treatment setting,
ongoing disease symptoms may also influence patient expe-
rience and should be considered and evaluated throughout
rucaparib treatment. In the maintenance setting, ongoing
and prior AEs from the previous treatment (e.g. anemia
from platinum-based chemotherapy) may have an impact
on the types of AEs a patient experiences while receiv-
ing rucaparib. Furthermore, patients receiving rucaparib
in the maintenance setting may have satisfactory control
of disease-related symptoms because they have responded
to platinum but may encounter new AEs during rucaparib
treatment. Overall, the safety profile of rucaparib is similar
between the treatment and maintenance settings; however,
there are some differences, such as a higher incidence of
any-grade vomiting and grade 3 or higher asthenia/fatigue in
the treatment setting than in the maintenance setting. These
differences could possibly be attributed to the overall health
status of patients when initiating rucaparib. For example, in
the treatment setting, patients may be experiencing fatigue
associated with relapsed disease and thus may report asthe-
nia/fatigue more frequently. Regardless of setting, patients
should understand the balance between the benefits and risks
of rucaparib therapy. For instance, rucaparib maintenance
treatment may delay the need for subsequent chemotherapy,
but it also has the potential to cause adverse effects.

Clinicians should also be aware of the typical timing for
the onset of AEs that may occur during rucaparib treatment
[21] and how these AEs may change over time (e.g. becom-
ing less frequent or severe) so that they can adequately con-
vey this information to patients and monitor accordingly.
Some AEs, such as anemia/decreased hemoglobin and

increased ALT/AST, are known to occur early during ruca-
parib treatment [21]. Anemia can be associated with symp-
toms that affect patient quality of life (e.g. light-headedness
and fatigue) [56]; therefore, appropriate monitoring and
intervention may help to reduce the impact of these AEs on
patients’ lives. Increases in ALT or AST are typically asymp-
tomatic and normalize without intervention, although levels
should be assessed regularly. Other AEs, such as constipa-
tion and diarrhea, may have an episodic profile; therefore,
educating patients on their signs and symptoms may prompt
them to communicate any concerns in a timely manner.

Clinicians should clearly communicate with patients
about the dosing regimen for rucaparib, as the patient will
be responsible for adhering to the twice-daily schedule.
Patients should understand that, in contrast to chemotherapy,
rucaparib in the maintenance setting is intended to be taken
continuously over an extended period of time. Factors such
as a patient’s age, knowledge of the disease and therapy,
and experience with AEs can influence adherence and per-
sistence to oral anticancer therapies [16, 59, 60], and should
be taken into consideration during discussions with patients.

Adequate management of AEs that may occur during
rucaparib treatment may include treatment interruptions and/
or dose reductions; clinicians should ensure that patients
understand and can comply with such changes in treatment.
Following a treatment interruption in response to a grade
3 or higher AE, it is possible that a given AE may reoccur
when returning to the prior dose level. In such cases, treat-
ment should be held until resolution of the AE to grade 2 or
lower before resuming treatment at a lower dose. There are
no reported data regarding the effect on AEs that increasing
the rucaparib dose may have in patients who have had dose
reductions.

Many of the AEs that may occur during rucaparib treat-
ment are observed with other agents in the PARP inhibi-
tor class [7-11, 14, 15, 19, 21, 33-43]. The main TEAEs
in patients with ovarian cancer who received olaparib
include fatigue, nausea, vomiting, and anemia [14, 35, 36].
In patients who received olaparib maintenance treatment
for more than 1 year in the SOLO?2 trial, the incidence of
TEAEs was lower in the second and subsequent years than
in the first year [61]. The most frequent TEAEs in the second
year were anemia, nausea, and vomiting, whereas the most
frequent TEAES in subsequent years were diarrhea, abdom-
inal pain, and upper abdominal pain [61]. Most TEAEs
associated with long-term olaparib maintenance treatment
were low grade [61]. The most frequent TEAES in patients
with ovarian cancer who received niraparib include nausea,
thrombocytopenia, fatigue/asthenia, and anemia [33, 34].
Notably, thrombocytopenia and hypertension are seen more
often with niraparib [33, 34] than other PARP inhibitors [12,
13, 35, 36]. Therefore, the safety profile and management of
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AEs is a relevant factor when selecting a targeted therapy
for ovarian cancer.

Future trials should include analyses to identify predic-
tive markers and factors for specific AEs of PARP inhibi-
tors, which may include patient characteristics as well as
AEs experienced with previous chemotherapies and targeted
therapies. For example, a retrospective analysis of data from
the NOVA trial identified baseline platelet count and base-
line body weight as risk factors for increased incidence of
grade 3 or higher thrombocytopenia [62]; however, further
validation by prospective trials is needed.

7 Summary

When treating patients with rucaparib, clinicians should
always consider the impact of AEs on adherence and
patient quality of life. Effective communication between
the healthcare team and patients and their caregivers before
and throughout rucaparib treatment is crucial to ensure they
understand the types of AEs to expect, when they are likely
to occur, and the appropriate action to take, and clinicians
should encourage the prompt reporting of symptoms. The
majority of AEs observed with rucaparib can be easily man-
aged, which may allow patients to continue receiving ruca-
parib treatment for optimal clinical benefit.
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