
P E R S P E C T I V E S

Guidelines for Management of Treatment-Emergent
Adverse Events During Rucaparib Treatment of
Patients with Metastatic Castration-Resistant
Prostate Cancer

Brian W Labadie1

David S Morris2

Alan H Bryce3

Robert Given4,5

Jingsong Zhang 6

Wassim Abida7

Simon Chowdhury8,9

Akash Patnaik1

1Section of Hematology/Oncology,
Department of Medicine, University of
Chicago, Chicago, IL, USA; 2Urology
Associates, P.C., Nashville, TN, USA;
3Hematology and Medical Oncology,
Mayo Clinic, Phoenix, AZ, USA;
4Department of Urology, Eastern Virginia
Medical School, Norfolk, VA, USA;
5Urology of Virginia, Virginia Beach, VA,
USA; 6Genitourinary Oncology, H. Lee
Moffitt Cancer Center, Tampa, FL, USA;
7Genitourinary Oncology Service,
Memorial Sloan Kettering Cancer Center,
New York, NY, USA; 8Medical Oncology,
Guy’s Hospital, London, UK; 9Sarah
Cannon Research Institute, London, UK

Purpose: The US Food and Drug Administration has recently granted accelerated approval
of the poly(ADP-ribose) polymerase (PARP) inhibitor rucaparib as treatment for men with
metastatic castration-resistant prostate cancer (mCRPC) associated with a deleterious germ-
line or somatic BRCA1 or BRCA2 (BRCA) alteration. As the safety profile of this new
addition to the mCRPC treatment landscape may be unfamiliar to clinicians and patients, we
summarize the data from the literature and provide practical guidelines for the management
of treatment-emergent adverse events (TEAEs) that may occur during rucaparib treatment.
Materials and Methods: Safety data were identified from PubMed and congress publica-
tions of trials involving men with mCRPC treated with oral rucaparib monotherapy (600 mg
twice daily). Management guidelines for TEAEs were developed based on trial protocols,
prescribing information, oncology association guidance, and the authors’ clinical experience.
Results: In clinical trials of men with mCRPC who received rucaparib (n = 193), TEAEs
observed were consistent with that of other PARP inhibitors. The most frequent any-grade
TEAEs included gastrointestinal events, asthenia/fatigue, anemia, increased alanine/aspartate
aminotransferase, rash, and thrombocytopenia; the most frequent grade ≥3 TEAE was
anemia. The majority of TEAEs were self-limiting and did not require treatment modification
or interruption. Here, we provide recommendations on management of the most common
TEAEs reported with rucaparib as well as other TEAEs of interest.
Conclusion: Rucaparib’s recent approval for treatment of BRCA-mutant mCRPC is practice
changing. Proper management of TEAEs will allow maximum treatment benefit for patients
receiving rucaparib.
Keywords: poly(ADP-ribose) polymerase inhibitors, rucaparib, metastatic castration-
resistant prostate cancer, adverse drug reaction

Introduction
Although androgen receptor (AR)–directed therapy and taxane chemotherapy can
improve outcomes for men with metastatic castration-resistant prostate cancer
(mCRPC),1–3 there is a critical unmet need for additional therapeutic options as
most patients will eventually progress on these therapies. In tumor cells with
defects in DNA homologous recombination repair (HRR) genes (eg, BRCA1,
BRCA2, ATM, CDK12, CHEK2, FANCA), inhibition of poly(ADP-ribose) polymer-
ase (PARP) leads to accumulation of DNA damage and cell death through
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a mechanism known as synthetic lethality.4,5 In metastatic
prostate cancer, approximately one-third of tumors harbor
mutations in BRCA1 or BRCA2 (BRCA) or other HRR
genes.6,7 Small-molecule inhibitors of PARP are currently
approved by the US Food and Drug Administration (FDA)
for the treatment of BRCA-mutated breast and pancreatic
cancers.8,9 In ovarian cancer, PARP inhibitors are
approved for treatment in patients with or without BRCA
or HRR gene mutations.8,10,11

In May 2020, rucaparib became the first PARP inhibi-
tor to be approved by the FDA for the treatment of men
with a deleterious BRCA alteration (germline and/or
somatic)-associated mCRPC who have been treated with
AR-directed therapy and a taxane-based chemotherapy.10

Regulatory approval was based on the ground breaking
results from the Phase 2 TRITON2 study
(NCT02952534), in which rucaparib treatment of men
with mCRPC associated with a deleterious BRCA altera-
tion resulted in an objective response rate of 43.5% with
a median duration of response that was not reached (95%
confidence interval, 6.4 months to not reached).12

A second PARP inhibitor, olaparib, was also approved in
2020 for men with mCRPC associated with a deleterious
alteration in an HRR gene including BRCA1, BRCA2,
ATM, and other genes. However, PARP inhibitor treatment
of patients with mCRPC associated with non-BRCA HRR
gene alterations has achieved less meaningful response
rates.13,14

Since PARP inhibitors have only recently been
approved for the treatment of mCRPC, clinicians and
patients may not be familiar with the types of treatment-
emergent adverse events (TEAEs) that may be encoun-
tered during rucaparib treatment. Here, we review the
main TEAEs observed in men with mCRPC receiving
rucaparib and offer guidelines on management of these
TEAEs, with a focus on those which are specific to
rucaparib.

Methods and Search Results
To identify publications containing safety data from clin-
ical trials of single-agent, oral rucaparib for mCRPC treat-
ment, we searched PubMed up to May 6, 2021, without
a starting date restriction, using the following search
string: “(rucaparib AND metastatic prostate cancer) NOT
combination.” Our PubMed search returned 18 publica-
tions. Only 4 (Anscher et al,15 Abida et al,12 Abida et al,14

and Segan et al16) reported clinical safety data at the
recommended starting dose of oral rucaparib 600 mg

twice daily (BID), and these were included for further
examination.

American Society of Clinical Oncology (ASCO)
annual meeting and European Society for Medical
Oncology (ESMO) congress abstracts published between
January 2016 and May 2021 were also reviewed. We
identified 1 presentation by Chowdhury et al17 that
included additional safety-related data not available in
the PubMed publications.

From the sources, we extracted the incidence of
TEAEs and the proportions of patients with treatment
interruptions, dose reductions, and discontinuations due
to a TEAE. Per the study design, TEAEs were defined as
adverse events with onset occurring on or after the first
dose of rucaparib, and patients were monitored until 28
days after the last dose.12 Clovis Oncology, Inc., provided
additional safety data, including the median time to first
onset for TEAEs. TEAEs referred to in the manuscript are
reported as preferred terms per Medical Dictionary for
Regulatory Activities (MedDRA) version 20.1, and grades
are based on National Cancer Institute-Common
Terminology Criteria for Adverse Events version 4.03.

We identified and summarized guidelines for manage-
ment of TEAEs from available sources, including the
TRITON2 clinical trial protocol; the US prescribing infor-
mation; publications from major oncology associations
(eg, ASCO, ESMO, National Comprehensive Cancer
Network); and the authors’ clinical experience with
patients receiving rucaparib.

Rucaparib Safety Profile in Men with
mCRPC
Among men with mCRPC harboring a BRCA alteration
who received rucaparib in TRITON2 (n = 115), 99.1%
experienced an any-grade TEAE, 60.9% experienced
a grade ≥3 TEAE, 63.5% had a treatment interruption or
a dose reduction due to a TEAE, and 7.8% discontinued due
to a TEAE.12 Mean dose intensity (actual dose received/first
dose received) was 0.88, demonstrating that patients
remained on or near the 600-mg BID dose for the duration
of treatment.12 The most frequent reasons for treatment
interruption due to a TEAE were anemia (21.7%), thrombo-
cytopenia (13.9%), and asthenia/fatigue (9.6%).12,15 Similar
TEAEs led to dose reduction: anemia (13.0%), asthenia/
fatigue (9.6%), and thrombocytopenia (7.0%).12,15 One
patient each (0.9%) discontinued due to TEAEs of acute
respiratory distress syndrome; increased alanine
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aminotransferase (ALT)/aspartate aminotransferase (AST);
anemia; balance disorder; cardiac failure; decreased appetite,
fatigue, and weight decreased; leukopenia and neutropenia;
pneumonia; and prolonged QT interval.12,15

The most frequently occurring any-grade TEAEs
included asthenia/fatigue, nausea, anemia, increased
ALT/AST, decreased appetite, rash (combination of
related preferred terms), constipation, thrombocytopenia,
vomiting, and diarrhea (Table 1).12 The most frequently
occurring grade ≥3 TEAE was anemia (25.2%).12 Other
adverse effects of interest reported in the TRITON2
BRCA cohort included neutropenia (any grade, 10.4%;
grade ≥3, 7.0%) and laboratory abnormalities of
decreased phosphate (any worsening shift from baseline,
67.6%; maximum shift to grade 3/4, 15.3%) and
increased creatinine (any worsening shift from baseline,
42.6%; maximum shift to grade 3/4, 1.7%).12 Pulmonary
embolism has been reported with other PARP inhibitors
in patients with mCRPC8 and was observed at a low rate
among TRITON2 patients with a BRCA alteration (any
grade, 2.6%; grade ≥3, 2.6%).

For the majority of frequently reported any-grade
TEAEs, the median time to first onset was within 45 days

(Figure 1), although anemia and thrombocytopenia had
median first onset times greater than 55 days (Data on file.
Clovis Oncology, Inc. 2021). Grade ≥3 events for these
TEAEs typically had a first onset later in treatment
(Figure 1).

Rucaparib safety data reported in men with mCRPC and
a non-BRCA HRR gene alteration (n = 78) were consistent
with those observed in patients from TRITON2 with BRCA
alterations.14 The most frequently occurring TEAEs (all
grades) reported in ≥20% of patients from TRITON2 with
a non-BRCA HRR gene alteration were asthenia/fatigue
(52.6%, 41/78), nausea (44.9%, 35/78), decreased appetite
(34.6%, 27/78), anemia (30.8%, 24/78), constipation (23.1%,
18/78), vomiting (23.1%, 18/78), and diarrhea (21.8%, 17/
78).14 The most frequently occurring grade ≥3 TEAEs were
anemia (15.4%, 12/78), asthenia (9.0%, 7/78), and thrombo-
cytopenia (5.1%, 4/78).14

General Advice for Dosing and
Delivery of Rucaparib
The starting dose of rucaparib is 600 mg BID.18 Patients
should take two 300-mg tablets of rucaparib every 12
hours (with or without food). Missed doses (ie, not taken
within 4 hours of planned time) and vomited doses should
not be replaced; patients should resume dose at the next
planned time. Clinicians should maintain regular clinical
follow-up with patients taking rucaparib. We suggest
monthly follow-up for at least the first 2 to 3 months
with subsequent follow-up frequency adjusted as needed.
For instance, a patient who has been tolerating rucaparib
treatment well after several months may only need follow-
up every 3 months.

Based on our experience in the TRITON2 study, we
recommend performing the following clinical laboratory
assessments prior to initiating rucaparib and as a part of
regular follow-up: hematology – including red blood
cell count and parameters, reticulocyte count, white
blood cell count and differential (with absolute neutro-
phil count), and platelet count; serum chemistry (fasting
not required) – including total protein, albumin, creati-
nine for estimating glomerular filtration rate (GFR)
using the Cockcroft Gault formula, blood urea nitrogen
or urea, total bilirubin, alkaline phosphatase, ALT, AST,
lactate dehydrogenase, lipid panel, glucose, sodium,
potassium, chloride, CO2, calcium, and inorganic phos-
phate; urinalysis – including protein, glucose, blood, pH,
and ketones.

Table 1 Most Frequently Occurring (≥20%) TEAEs of Any
Grade with Rucaparib in Men with mCRPC and a BRCA
Alteration

BRCA Cohort (n=115)

Any Grade, % Grade ≥3, %

Asthenia/fatigue 62 9

Nausea 52 3
Anemiaa 43 25

Increased ALT/AST 33 5

Decreased appetite 28 2
Rashb 27 2

Constipation 27 1

Thrombocytopeniac 25 10
Vomiting 22 1

Diarrhea 20 0

Notes: Visit cutoff date: September 13, 2019. TEAEs were graded according to
NCI CTCAE version 4.03. There were no TEAEs of myelodysplastic syndrome or
acute myeloid leukemia reported. aIncludes anemia and decreased hemoglobin.
bIncludes blister, blood blister, dermatitis, dermatitis contact, eczema, genital rash,
palmar-plantar erythrodysesthesia syndrome, photosensitivity reaction, psoriasis,
rash, rash maculo-papular, rash pruritic, skin exfoliation, skin lesion, and urticaria.
cIncludes thrombocytopenia and platelet count decreased. Adapted from Clovis
Oncology. Rubraca (Rucaparib) Tablets [Prescribing Information]. Available from:
https://clovisoncology.com/pdfs/RubracaUSPI.pdf.10

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase;
mCRPC, metastatic castration-resistant prostate cancer; NCI CTCAE, National
Cancer Institute-Common Terminology Criteria for Adverse Events; TEAE, treat-
ment-emergent adverse event.
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Guidelines for the Management of
TEAEs During Rucaparib Treatment
Patients should be informed about the TEAEs that may
occur during rucaparib treatment and how these can be
monitored and managed. It would be advisable to admin-
ister rucaparib under the care of a medical oncologist
specializing in treatment of advanced prostate cancer, as
management of certain TEAEs will require training in
internal medicine (eg, hematologic TEAEs). Per rucaparib
prescribing information, adverse reactions may be mana-
ged through dose interruptions and/or dose reductions
according to the severity of the reaction.10 Rucaparib
dose interruption or reduction is generally advised if
symptoms are not adequately controlled through other
interventions. Rucaparib dose should be reduced in 100-
mg BID decrements using 250-mg tablets for 500-mg BID
dosing and 200-mg tablets for 400-mg BID dosing.

Management recommendations for asthenia/fatigue,
nausea/vomiting, decreased appetite, constipation, and
diarrhea are summarized in Table 2. Online resources
such as those provided by the American Cancer

Society19 may also be helpful for patients in self-
monitoring and managing these general adverse events.
Recommendations on the management of TEAEs and
laboratory abnormalities that are more specific to ruca-
parib (eg, ALT/AST elevations, rash) or may require
more a specialized approach (eg, hematologic TEAEs)
are included in the sections below. These recommenda-
tions are based on prescribing information, published
guidelines, and/or author experience. Local and institu-
tional policies regarding the management of TEAEs
should also be consulted.

Nonhematologic TEAEs
Increased ALT/AST
Elevation in serumALTandASTwas observed in one-third of
men in the BRCA cohort of TRITON2 patients. The majority
of elevations in ALT and/or AST following rucaparib treat-
ment were grades 1 or 2, and no evidence of reduced hepatic
function, such as increased bilirubin, was observed.12

Elevations in ALT and AST typically occur within the
first 2–4 weeks of treatment (Figure 2A). We suggest

Figure 1 Median time to first onset for the most frequently occurring (≥20%) TEAEs of any grade with rucaparib in men with mCRPC and a BRCA alteration. *Includes
blister, blood blister, dermatitis, dermatitis contact, eczema, genital rash, palmar-plantar erythrodysesthesia syndrome, photosensitivity reaction, psoriasis, rash, rash maculo-
papular, rash pruritic, skin exfoliation, skin lesion, and urticaria. †Includes anemia and decreased hemoglobin. ‡Includes thrombocytopenia and platelet count decreased.
Abbreviations: mCRPC, metastatic castration-resistant prostate cancer; NA, not applicable; TEAE, treatment-emergent adverse event.
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performing laboratory screening regularly (eg, monthly)
for the first 2 months of rucaparib treatment. Increases in
ALT/AST of grades 1–2 can generally be monitored with-
out treatment modification as ALT and AST levels typi-
cally normalize over time. Per the TRITON2 protocol,
patients with grade 3 increases in ALT/AST and no other
signs of liver dysfunction may continue rucaparib without
dose modification as long as bilirubin levels are less than
the upper limit of normal (ULN; Figure 3). ALT/AST
levels should be monitored weekly until resolution (ie,
decline to grade 2 or lower). If ALT/AST levels do not
decline within 2 weeks or if they continue to increase,
rucaparib should be interrupted until resolution. Rucaparib
should be resumed at the same or at a reduced dosage once
resolved. In our experience, for grade 4 increased

ALT/AST or elevations in bilirubin or alkaline phospha-
tase levels >3× the ULN, treatment should be interrupted
until resolved. Rucaparib may then be resumed at
a reduced dosage, with weekly monitoring of laboratory
tests for 3 weeks. If bilirubin and alkaline phosphatase
levels remain elevated, we recommend evaluating for
alternate etiologies of liver injury, such as hepatic metas-
tases or viral hepatitis. In addition, consultation with
a hepatologist may be considered.

Cutaneous Manifestations and Photosensitivity
Patients taking rucaparib may experience cutaneous man-
ifestations, the most common of which were rash (8.7%)
and photosensitivity (7.0%) (Data on file. Clovis
Oncology, Inc. 2021). Rashes reported include

Table 2 Guidelines for TEAEs Frequently Observed in Patients with mCRPC

TEAE Management Recommendations

Asthenia/
fatigue41

Grades 1–2
● Implement lifestyle adjustments for

energy conservation and self-monitoring

(eg, structured daily routine, exercise
program tailored to limiting factors such

as bone metastases or fall risk)

● Consider nonnpharmacologic (eg, CBT)
interventions

Grades 3–4
● Evaluate for other contributing factors (eg, pain, anemia, nausea, vomiting,

endocrinopathies, concomitant medications, emotional distress44) and

manage accordingly
● Assess for underlying mood disorders (eg, major depressive disorder) and

provide pharmacologic (eg, SSRI, SNRI) or nonpharmacologic intervention as

needed

Nausea/
vomiting45,46

All grades
● Implement lifestyle adjustments (eg, eat small frequent meals, eat food at room temperature, take rucaparib later in the day47)

● Consider antiemetic medications (eg, 5-HT3 receptor antagonists, neurokinin-1 antagonists, dopamine antagonists,

corticosteroids) if symptoms are not controlled with conservative measures
o Addition of or switch to another agent may be required for adequate control

● Dose adjustments and/or interruption may be necessary to achieve adequate control of symptoms in more severe cases

Decreased

appetitea
All grades

● Encourage patients to eat their favorite foods and have small and frequent meals

Constipation48 All grades

● Evaluate to exclude other causes (eg, pain medication, antiemetics)
● Implement lifestyle adjustments (eg, increased fluid intake, maintaining activity/mobility)

● Use osmotic or stimulant laxatives when needed

● Provide suppositories and/or enemas for patients with full rectum or fecal impaction

Diarrhea49 All grades

● Evaluate to exclude other
causes

Grades 1–2

● Maintain oral hydration
● Modify diet (eg, avoid

lactose)

● Consider providing
antidiarrheal medicationb

Grades 3–4c

● Provide antidiarrheal medication, intravenous fluids, and
electrolyte replacement

● Evaluate for infection and provide antibiotics if confirmed

Notes: aAuthor recommendation. bIf diarrhea is not sufficiently controlled by the selected antidiarrheal medication, consider adding or replacing it with a second medication
that has a different mechanism of action. cOr for patients with related complications (eg, severe cramping, dehydration).
Abbreviations: 5-HT3, 5-hydroxytryptamine type 3 (serotonin); CBT, cognitive behavioral therapy; SNRI, serotonin-norepinephrine reuptake inhibitor; SSRI, selective
serotonin reuptake inhibitor; TEAE, treatment-emergent adverse event.
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eczematous, psoriatic, urticarial or pruritic eruptions, and
hand-foot syndrome, for which we recommend a trial of
low- to moderate-potency topical steroid (Figure 4).
Urticarial eruptions and pruritus may be treated with over-
the-counter antihistamines. If refractory and/or severe (eg,
grade 3 or 4), early referral to a dermatologist is recom-
mended; also consider dose interruption and/or reduction.
Patients should be instructed to protect skin against exces-
sive sun exposure (eg, wearing a hat and sunglasses using
sunscreen with a sun protection factor >50) and to avoid
other sources of ultraviolet light (eg, tanning beds;
Figure 4).

Hematologic TEAEs
Complete blood counts should be monitored prior to treat-
ment and monthly throughout treatment.10 Patients may have
low hemoglobin at baseline due to prior therapy or due to
underlying disease.12 Patients may develop anemia, throm-
bocytopenia, or neutropenia following initiation of rucaparib
treatment (Figure 5). In our clinical experience, patients who
have received prior bone-targeting radionuclide therapy (eg,
Radium-223) may generally be more prone to
myelosuppression.

Grade 2 anemia (hemoglobin 4.9–<6.2 mmol/L
[8–<10 g/dL]) should be evaluated for other causes,

Figure 2 Mean ALT (A, blue), AST (A, red), and creatinine (B, purple) values for patients in the BRCA cohort of TRITON2. Horizontal lines represent the upper and lower
limits of normal for each laboratory parameter. Error bars represent standard error of the mean.
Abbreviations: ALT, alanine aminotransferase. AST, aspartate aminotransferase. SE, standard error. Reproduced with permission from Abida W, Patnaik A, Campbell D, et
al. Rucaparib in men with metastatic castration-resistant prostate cancer harboring a BRCA1 or BRCA2 gene alteration. J Clin Oncol. 2020;38(32):3763–3772; Supplementary
Figures S12 and S13, https://ascopubs.org/doi/10.1200/JCO.20.01035 © Abida et al.12
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such as iron or folate deficiency, and treated as needed
(Figure 6).20,21 In our experience, treatment interrup-
tion may be considered for patients with grade 2
anemia.20,21 If patients have grade ≥3 anemia (hemo-
globin <4.9 mmol/L [<8 g/dL]), have related symptoms
(eg, chest pain, syncope, sustained tachycardia) or have
comorbidities (eg, cardiac disease), red blood cell
transfusions should be used along with treatment inter-
ruption for a goal hemoglobin of >4.3 mmol/L (>7 g/
dL).20,21 Upon recovery to at least grade 2 anemia,
rucaparib can be restarted at the same or lower dose.

In TRITON2, 32 (27.8%) of 115 patients with a BRCA
alteration received 1 or more transfusions of packed red
blood cells.12 Decisions regarding red blood cell transfu-
sions should be made on an individual basis and should

take symptoms, comorbidities, and patient preferences into
account. Hemoglobin levels should be reassessed after
each transfusion. Erythropoietin, darbepoetin alfa, and/or
hematopoietic colony-stimulating factors can also be con-
sidered for managing anemia; these therapies should be
administered per standard of care and institutional
guidelines.18,19

Grade ≥2 thrombocytopenia (platelets <75.0 × 109/L)
may be managed with treatment interruption (Figure 6).
Platelet transfusion should be limited to patients with
active bleeding or platelets <10 × 109/L, which is
a degree of thrombocytopenia associated with increased
risk of spontaneous bleeding.22 Some medications (eg,
heparin) may also cause thrombocytopenia, so concomi-
tant medications should be reviewed. Rucaparib should be

Figure 3 Guidelines for managing transaminitis. *Decline to grade 2 or lower. †If bilirubin and alkaline phosphatase levels remain elevated, we recommend evaluating for
alternate etiologies of liver injury, such as hepatic metastases or viral hepatitis; consultation with a hepatologist may be considered.
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; ULN, upper limit of normal.

Figure 4 Guidelines for managing rash/photosensitivity. *If refractory and/or severe (eg, grade 3 or 4), early referral to a dermatologist is recommended.
Abbreviation: SPF, sun protection factor.
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resumed at the same or lower dose upon recovery to at
least grade 1 (platelets 75.0–150 × 109/L) or better.

Patients with asymptomatic grade 2 or grade 3 neutro-
penia (neutrophils 0.5–<1.5 × 109/L) can generally continue
rucaparib without dose modification (Figure 6). Use of
prophylactic antibiotics in patients who experience grade 4
neutropenia without accompanying fever may vary between
individual practice. Patients who experience grade 4 neu-
tropenia and accompanying fever should be managed with
hospitalization and intravenous antibiotics. Rucaparib
should be held until recovery to at least grade 1 neutropenia
(>1.5 × 109/L) and should then be resumed at a lower dose.

Other TEAEs and Laboratory
Abnormalities of Potential Interest
Hypophosphatemia
Decreased laboratory values for inorganic phosphate (ie,
hypophosphatemia) were identified in more than half of
the patients in the TRITON2 BRCA cohort.12 Notably,
most TRITON2 patients had hypophosphatemia at base-
line and/or were taking medications such as antacids or
bone-targeting agents,12 which are associated with
decreased inorganic phosphate and are commonly used in
this patient population. We recommend reviewing conco-
mitant medications and monitoring phosphate levels prior

Figure 5 Mean hemoglobin (A) and platelet (B) values for patients in the BRCA cohort of TRITON2. Horizontal lines represent the upper and lower limits of normal for
each laboratory parameter. Error bars represent standard error of the mean. (Data on file. Clovis Oncology, Inc. 2021).
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to initiating rucaparib and monthly thereafter.
Hypophosphatemia can be managed by oral phosphate
repletion and routine reassessment.

Increased Creatinine
Increased creatinine levels were observed within the first
3 weeks of rucaparib treatment in TRITON2
(Figure 2B).12 PARP inhibitors have been observed to
inhibit the renal transporters MATE1 and MATE2-K,
which are involved in renal excretion of creatinine;
thus, creatinine elevations may not reflect a true
decrease in renal function.18,23,24 In a retrospective
cohort of patients with endometrial or ovarian cancer
treated with olaparib, rucaparib, or niraparib, discrepan-
cies between GFRs estimated from serum creatinine
levels and GFRs measured via renal scan were observed
in 63% of matched assessments.25 As such, alternative

methods for routine assessment of renal function in
patients receiving PARP inhibitors may be needed.

Creatinine levels should be assessed prior to initiating
treatment and should be monitored monthly during treat-
ment. According to the prescribing information, dose adjust-
ments are not necessary for patients with a mild-to-moderate
reduction in GFR (creatinine clearance of 30–89 mL/min).10

Grade 2 serum creatinine elevations (>1.5–3.0× baseline;
>1.5–3.0× ULN) do not require dose modification
(Figure 7). For grade ≥3 serum creatinine elevation (>3.0×
baseline/ULN), treatment interruption should be considered,
and other pre- or post-renal causes should be evaluated (eg,
dehydration, medication, ureteric/bladder outlet obstruction).
An exposure-response analysis demonstrated that grade ≥2
increased creatinine was correlated with a higher steady-state
maximum concentration of rucaparib.17 As such, patients
with true renal dysfunction may need to restart rucaparib at

Figure 6 Guidelines for managing hematologic TEAEs.*If applicable per local guidelines.
Abbreviation: TEAE, treatment-emergent adverse event.
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a lower dose once creatinine levels have improved.
Rucaparib may need to be discontinued if toxicity does not
resolve to at least grade 1 serum creatinine elevation (>1–
1.5× baseline; >ULN–1.5× ULN) within 14 days.

Pulmonary Embolism/Venous Thromboembolism
Venous thromboembolisms (VTEs), including pulmonary
embolism or deep venous thrombosis, are rare in patients
receiving rucaparib. Any-grade TEAEs of VTE were
reported in 0–3% of patients across various tumor
types.12,26,27 In these cases, VTE is likely related to under-
lying malignancy rather than to treatment. In cases of
pulmonary embolism, we recommend drug interruption
until the patient is clinically stable and appropriate antic-
oagulation treatment has been initiated.

QT Prolongation
Across studies of rucaparib in patients with various tumor
types, QT prolongation has been reported in a small number
of patients.10,28 Individuals with a normal baseline QT may
experience a modest increase in QT interval with PARP
inhibitor treatment. However, patients with pre-existing QT
prolongation are at a higher risk of clinically significant
prolongation. In the TRITON2 trial, 1 patient discontinued
treatment due to QT prolongation.12 This patient had pre-
existing long QT (QTc 465 ms) and demonstrated QT pro-
longation (QTc 589 ms) 3 months after the initiation of
rucaparib.16 Six months later, the patient was admitted to
the hospital due to syncope and was found to have signifi-
cant QT prolongation (QTc 680 ms). Rucaparib was

discontinued immediately, and isoprenaline infusion was
started. The QT interval improved (QTc 547 ms) within 72
hours of rucaparib cessation. The patient’s health declined
while in the hospital, and he died 6 days after admission with
metastatic prostate cancer reported as the primary cause of
death with “antecedent causes” of renal impairment and
ischemic heart disease. Long QT syndrome of 5 years dura-
tion was listed as an “other significant condition” contribut-
ing to the patient’s death.12

We recommend performing an electrocardiogram prior to
initiating rucaparib and thenmonthly for the first 2 to 3months.
If there is no QTc prolongation, an EKG can be performed
every 6 months for monitoring. Rucaparib should be inter-
rupted if QTc is >500 ms or prolonged by >60 ms vs baseline.
Rucaparib may be restarted at a lower dose once resolved.
Patients should be educated on symptoms associated with QT
prolongation (eg, palpitations, dyspnea, chest pain, syncope).
Minimizing the use of concomitant QT-prolonging medica-
tions (eg, antiemetics, macrolide antibiotics, fluoroquinolones,
selective serotonin reuptake inhibitors) is recommended.

Myelodysplastic Syndrome/Acute Myeloid Lymphoma
No cases of myelodysplastic syndrome (MDS) or acute
myeloid lymphoma (AML) have been reported in
TRITON2 patients.12,14 Among 1146 patients who received
at least 1 dose of rucaparib across clinical studies, 8 (0.7%)
cases of MDS/AML were reported during treatment or the
28-day safety follow-up period, with an additional 12 (1.0%)
cases reported among patients with long-term follow-up.10

Figure 7 Guidelines for managing serum creatinine elevations. *Dose adjustments are not necessary for patients with a mild-to-moderate reduction in glomerular filtration
rate (creatinine clearance of 30–89 mL/min).10
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Clinicians should refer patients with prolonged hema-
tologic toxicity following dose interruption/reduction (eg,
grade ≥2 for >4 weeks) or suspected MDS/AML to
a hematologist for further investigation.10 If MDS/AML
is confirmed, rucaparib should be discontinued.10

COVID-19
No cases of COVID-19 have been reported in patients on
the TRITON2 study (Data on file. Clovis Oncology, Inc.
2021).

Discussion
PARP inhibitors are a recent and welcome addition to the
treatment of men with mCRPC. Therefore, oncologists,
urologists, nurses, pharmacists and patients may be less
familiar with the safety profile of these targeted agents.
Here, we have provided guidelines and management
recommendations for TEAEs that are observed in patients
with mCRPC who have received rucaparib. Asthenia/fati-
gue, nausea/vomiting, anemia, and thrombocytopenia were
the most commonly observed TEAEs that led to treatment
interruption or discontinuation in studies of men with
mCRPC treated with rucaparib. Anemia was the most
frequent grade ≥3 TEAE. The safety profile of rucaparib
in men with mCRPC is similar to that observed in women
with ovarian cancer, which has been well characterized in
phase 2 and 3 studies.27,29–31

When considering the use of rucaparib, patients should
be informed of the specific TEAEs they may encounter
and the strategies used to prevent or address TEAEs.
Prompt attention to TEAEs can help reduce the need for
dose interruptions or reductions or for premature disconti-
nuation, which will ensure maximum clinical benefit.
Timely and consistent management of TEAEs is likely to
reduce the negative impact on patient quality of life (QoL)
and enhance treatment adherence. Although there are cur-
rently no data on QoL for patients with mCRPC treated
with rucaparib, future analyses of patient-reported out-
comes data collected from TRITON2 and from the
ongoing Phase 3 TRITON3 study (NCT02975934),
which is comparing rucaparib to physician’s choice of
abiraterone, enzalutamide, or docetaxel as treatment for
taxane-naïve patients with mCRPC associated with
a BRCA or ATM alteration, will provide more insight on
patients’ experiences with treatment.

In addition to understanding which TEAEs to expect, it
is useful to be aware of the timing of onset of TEAEs. The
first onset of TEAEs such as increased ALT/AST, nausea,

and asthenia/fatigue is typically within the first month of
treatment with other TEAEs (eg, anemia, thrombocytope-
nia) having a later median onset. Furthermore, certain
TEAEs have predictable patterns that change over the
course of rucaparib treatment. For example, in the
TRITON2 study, ALT, AST, and creatinine levels typically
increased in the first few weeks on rucaparib and normal-
ized over time or upon treatment discontinuation. Similar
patterns have been observed in trials of rucaparib in ovar-
ian cancer.27,29–31 Other TEAEs, such as constipation and
diarrhea, are more episodic in nature, with discrete occur-
rences at irregular intervals. Advanced knowledge of these
patterns will help patients and clinicians monitor for signs
and symptoms accordingly and allow TEAEs to be
detected at earlier stages.

Rucaparib is approved for use in patients with mCRPC
who have progressed on AR-directed therapy (eg, abirater-
one or enzalutamide) and prior taxane-based chemotherapy.
As such, clinicians should take into consideration a patient’s
experience with TEAEs on these prior therapies as well as
any disease-related symptoms that may influence their sub-
sequent adverse event profile while receiving rucaparib
treatment. Among men with mCRPC who receive AR-
directed therapy, frequently occurring TEAEs include fati-
gue, hypertension, and mineralocorticoid-related events (for
patients taking abiraterone).32–35 TEAEs associated with
taxane in the mCRPC setting include nausea/vomiting,
hematologic events, diarrhea, fatigue, and sensory/peripheral
neuropathy.36–39 Disease-related symptoms may include
fatigue, bone pain, and urinary frequency/urgency.40

Notably, many patients with mCRPC will have experienced
fatigue due to disease and/or prior therapy. It may be helpful
to discuss methods for alleviating fatigue prior to initiating
rucaparib treatment, as it was the most frequently reported
TEAE in TRITON2. Patients should be advised that
although symptoms may be persistent/long-lasting, this
does not necessarily indicate disease progression.41

Patients may also have experienced hematologic events
with prior chemotherapy, and they should be informed that
hematologic events observed during rucaparib treatment are
typically grade 2 or less. However, any prior hematologic
events should be resolved to at least grade 1 before the start
of rucaparib treatment. The TRITON3 study may provide
additional insight into the different AE profiles of rucaparib
and current therapies.

TEAEs observed with rucaparib are consistent with those
of other PARP inhibitors,8,9,11 including olaparib, which is also
approved for the treatment of men with mCRPC. In particular,
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nausea, asthenia/fatigue, gastrointestinal events, and hemato-
logic events are common in patients receiving PARP inhibi-
tors. Additionally, some TEAEs or laboratory abnormalities of
interest that occur with rucaparib have also been observedwith
other PARP inhibitors, including any-grade creatinine eleva-
tions (4% of patients with mCRPC receiving olaparib8) and
any-grade pneumonitis (2% of patients with mCRPC receiv-
ing olaparib8). Certain TEAEs have been shown to occur more
frequently with other PARP inhibitors than with rucaparib,
including grade ≥3 thrombocytopenia (15% of patients with
mCRPC receiving niraparib42). Although differences in
patient populations with respect to prior treatments and disease
burdenmay exist across the different PARP inhibitor trials, the
rate of treatment discontinuation due to a TEAE was notably
lower for men with mCRPC who received rucaparib
(5.1–7.8%)12,14 than for men with mCRPC who received
olaparib or niraparib (18.4% and 20.0%, respectively).42,43

In conclusion, the recent FDA approval of rucaparib
represents a significant advance in precision medicine–
based treatment of men with mCRPC. TEAEs associated
with rucaparib and other PARP inhibitors can be distinct
from those encountered with chemotherapy or AR-directed
therapy and require specific monitoring strategies. The
ability to manage TEAEs while on rucaparib will allow
patients to maintain QoL and to continue uninterrupted
treatment for maximal benefit.
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