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Background: The economic impact of adverse events (AEs) for poly (ADP-ribose) polymerase
inhibitors (PARPis) in ovarian or breast cancer has not been widely evaluated.

Objective: Compare PARPi-related AE management costs from a US payer perspective.
Methods: The frequency of treatment-related grade 3-4 AEs was obtained from published
clinical trials of PARPis for the treatment of advanced ovarian cancer (AOC), platinum-sensitive
recurrent ovarian cancer (PSROC), and metastatic breast cancer (MBC). AE management costs per
patient (2020 USD) per treatment course were calculated by multiplying the AE unit costs by the
frequency of AEs for each arm of each trial. Sensitivity analyses were conducted according to the
lower and upper limits of the 95% confidence interval for AE rates and unit costs, respectively.
Scenarios were also performed to explore the uncertainty of outcomes.

Results: Total AE management costs in AOC were: $3,904, olaparib; $5,595, olaparib plus
bevacizumab; and $12,215, niraparib. In PSROC, total costs were: $3,894, olaparib; $6,001, ruca-
parib; and $11,492, niraparib, and in MBC: $3,574, olaparib; and $9,489, talazoparib.
Hematological toxicities were the key drivers of AE management costs for PARPis.

Conclusions: The main AEs among PARPis were hematological. Olaparib was associated with
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lower AE costs compared to other PARPis.

Introduction

In the US, ovarian cancer has the fifth highest mortality rate
of cancer in women. The survival rate at five years in
patients with metastatic ovarian cancer is only 30.3% [1].
Breast cancer is the most commonly diagnosed cancer and
the second leading cause of cancer death among women
[2]. Six percent of patients are diagnosed at the stage of
metastasis with a five-year relative survival rate of 29% [1].
Historically, the treatment options for advanced/recurrent
ovarian cancer and metastatic breast cancer (MBC) were
limited to surgery and chemotherapy, which are often
associated with early disease relapse and poor survival out-
comes [3,4]. In recent years, poly (ADP-ribose) polymerase
inhibitors (PARPis) have become an effective component of
management strategies in advanced/recurrent ovarian can-
cer (as maintenance therapy; administered alone or in
combination with bevacizumab) and MBC (in active

therapy) [5-7]. Multiple trials have showed that PARPis
provide prolonged progression-free survival benefits for
patients with advanced/recurrent ovarian cancer compared
to placebo or bevacizumab as well as for patients with
BRCA-mutated MBC compared to chemotherapy [8].
A recent network meta-analysis has also raised the possibi-
lity that PARPi as a maintenance therapy is superior to
bevacizumab in the survival gain for the treatment of pla-
tinum-sensitive recurrent ovarian cancer (PSROC) [9].
Although existing economic studies have investigated
the overall cost effectiveness of PARPis, modelling
approaches such as the comparison of heterogenous trial
populations, inconsistent efficacy and AE data for different
treatment arms as well as mismatched cost data in the
incremental cost-effectiveness ratio calculation have cast
doubt on the validity of the cost-effectiveness result
[10-12]. Furthermore, limited research explores the specific

CONTACT Yuanyuan Zhang @ yuanyuan@wickenstones.com @ Health Economics and Evidence Generation, Wickenstones Ltd, Units 24 & 26, 127

Olympic Avenue, Milton Park, Abingdon, Oxfordshire, OX14 4SA, UK

Supplemental data for this article can be accessed online at https://doi.org/10.1080/20016689.2022.2078474

© 2022 PM and | are employed by Wickenstones Ltd, who was contracted by Merck Sharp & Dohme LLC to perform the research reported in this paper. Authors LF, DM, MM and
JRE are employees of Merck Sharp & Dohme LLC while AM and PG are employees of AstraZeneca PLC ,. Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (http://creativecommons.org/licenses/by-nc/4.0/), which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://doi.org/10.1080/20016689.2022.2078474
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/20016689.2022.2078474&domain=pdf&date_stamp=2022-06-08

2 (& LFanETAL

cost impact of adverse event (AE) management [10,13].
Despite sharing a mechanism of action [14,15], individual
PARPis demonstrate distinct safety profiles which may lead
to meaningful variations in the costs of managing the AEs
associated with these therapies [16,17]. The aim of this
study was to explore AE management costs associated
with the PARPis olaparib, niraparib, rucaparib and talazo-
parib relative to the comparators used in phase 3 trials, as
well as investigate the consistency and differences of AE
profiles across PARPis in the treatment of advanced/recur-
rent ovarian cancer and MBC.

Only AE categories occurring above a selected incidence
cut-off point were included in the analysis. However, AEs
were reported at different cut-off points in each publication
(Table 1). Therefore, for consistency in the analysis reported
here, a cut-off point of 15% was applied to AOC, 10% to all
PSROC trials, and 15% to all MBC trials. Across the trials in
a given indication, any AE category that met the cut-off
criteria at least once in any trial was included.

Frequency of AEs

Methods

Patients reported to have had multiple occurrences of
the same AEs were only counted once. The frequency
of AEs was expressed as a percentage of the number of

Included studies

By the completion of this study, four PARPis olaparib,
niraparib, rucaparib and talazoparib had been approved
for cancer treatment. The frequency of AEs was sourced
from publications of registered (phase 3) clinical trials of
licensed PARPis for the treatment of advanced ovarian
cancer (AOC), PSROC and MBC. These phase 3 clinical
trials identified from the database clinicaltrials.gov are
pivotal trials which led to FDA approval (Table 1).

patients in a given trial arm.

Calculation of costs

The inpatient unit costs for each grade 3-4 AE in the base
case (where all patients were hospitalized) were obtained
from 2017 Agency for Healthcare Research and Quality
(AHRQ) Healthcare Cost and Utilization Project (HCUP)
database [20]. These unit costs were inflated to 2020 US

Inclusion criteria for AEs

dollar value according to the CPI-All Urban Consumers:
Medical Care in US city average for all urban consumers,
not seasonally adjusted [21,22]. Costs of AE management
were calculated by multiplying the AE inpatient costs by

For each category, only grade 3-4 AEs were used for
the analysis. Grade 1 and 2 AEs were excluded as they
were assumed to have limited incremental manage-
ment costs [18,19].

Table 1. Phase 3 clinical trials of each PARPi therapy.

the frequency of AEs for the intervention and comparator
arms of each trial. Since AEs were assumed to occur
independently of one another, their costs were added
to derive the total cost.

Inclusion criteria for reported grade 3-4

Clinical Year of AEs in publications (including Cut-off points selected for grade

Indication PARPi trial publication Comparator supplementary materials) 3-4 AEs?

Stage Il Olaparib [35] SOLO1 2018 Placebo Grade 3-4 where any grade of AEs All grade 3-4 for those any grade
or IV occurred in at least 15% of patients of AEs occurred in at least 15%
AOC Olaparib (with PAOLA1 2019 Bevacizumab All relevant AEs irrespective of of patients®

bevacizumab) [27] frequency
Niraparib [36] PRIMA 2019 Placebo Grade 3-4 where any grade of AEs
occurred in at least 10% of patients
PSROC Olaparib [37] SOLO2 2017 Placebo All relevant AEs irrespective of frequency All grade 3-4 for those any grade
Niraparib [38] NOVA 2016 Placebo Grade 3-4 where any grade of AEs of AEs occurred in at least 10%
occurred in at least 10% of patients of patients®
Rucaparib [39] ARIEL3 2017 Placebo Grade 3-4 where any grade of AEs
occurred in at least 10% of patients
MBC Olaparib [40] OlympiAD 2017 TPC Grade 3-4 where any grade of AEs All grade 3-4 for those any grade
occurred in at least 15% of patients of AEs occurred in at least 15%
Talazoparib [41] EMBRACA 2018 TPC All relevant AEs irrespective of of patients

frequency

a. For example, in the AOC trials SOLO1, PRIMA and PAOLAT1, different cut-off points were reported in the publications. To keep it consistent, the AE category
was included if the frequency (any grade) occurred in at least 15% of patients. Same logic was applied to PSROC and MBC.

b. The AE category of thrombocytopenia for AOC was included, despite being observed in 8.0% of patients in the treatment arm of PAOLA1, 11.0% in SOLOT1,
and yet 45.9% of PRIMA. Similarly, for PSROC, increased ALT/AST, insomnia and peripheral oedema were included.

AE, adverse event; AOC, advanced ovarian cancer; MBC, metastatic breast cancer; PARPi, poly (ADP-ribose) polymerase inhibitor; PSROC, platinum-sensitive
recurrent ovarian cancer; TPC, chemotherapy treatment of physician’s choice.



Sensitivity and scenario analyses

Sensitivity analyses were conducted on inpatient unit
costs and AE rates. In the sensitivity analyses, the 95%
confidence intervals (Cls) of inpatient unit costs were
calculated via bootstrapping with 1,000 iterations [23].
The method for determining the 95% Cls of AE rates
was chosen according to the criterion for approximate
normality (CAN), defined as:

number of observed events
x (sample size — number of observed events)
= sample size

A normal distribution was applied to AEs with a CAN
score greater than 5, a relationship between binomial
and F distribution was applied to AEs with a CAN score
smaller than 5 but greater than 0, the ‘rule of three’ (i.e.,
95% Cl is [0, 3/sample size]) was applied to AEs with a
CAN score of 0 [24]. Two sets of sensitivity analysis
results were estimated for total AE management
costs:1. AE cost varied by the upper and lower bounds
of 95% Cl of AE rates (i.e., 95% CI-AR [AE rates]); 2. AE
cost varied by upper and lower bounds of 95% Cl of
inpatient unit costs (i.e, 95% CI-UC [inpatient unit
costs]). These two variations of costs were reported
along with the total costs from the base case.

Three scenarios (in addition to the base case) were
implemented to explore uncertainty around outcomes.
The base case assumed that all patients received inpa-
tient treatment. In scenario 1, for each AE, the propor-
tions of patients managed in the inpatient and
outpatient setting were estimated to reflect clinical
practice in the US (based on clinical values derived
from clinical papers as well as assumptions made
according to clinical guidelines [Supplementary
Table 1]). In scenario 2, it was assumed that an equal
number of patients were treated in inpatient and out-
patient settings (50% vs 50%). For scenarios 1 and 2, the
outpatient unit costs were identified via a targeted lit-
erature review. Only two sources of outpatient unit cost
for AE management were identified (Supplementary
Table 2) [25,26]. Weighted costs were computed
according to the percentage of AE cases that were
treated in an inpatient versus outpatient setting. Costs
of AE management were computed by multiplying the
AE weighted costs by the frequency of AEs for each
arm. For scenario 3, the inpatient setting was assumed
for 100% of patients (as per the base case). Since only
two sources of inpatient unit costs were identified (one
of which, the HCUP database, was used in the base
case), costs from the second source, Biller et al., which
through expert interviews estimated mean costs of
treatment-related AEs for oncology in the US, were
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applied [25]. Thus, eleven AE inpatient unit costs (ALT,
AST, anemia, diarrhea, dyspnea, hypertension, nausea,
decreased platelet count, rash, thrombocytopenia and
vomiting [Supplementary Table 3]) were replaced.

Results
Safety profile

A number of randomized controlled trials (RCTs) were
identified across the AOC, PSROC and MBC indications
(Table 1). For AOC, this comprised of two placebo-
controlled studies for olaparib (SOLO1) and niraparib
(PRIMA), alongside a study which compared olaparib
plus bevacizumab vs bevacizumab alone (PAOLA1).
For PSROC, this comprised of placebo-controlled stu-
dies for olaparib (SOLO2), niraparib (NOVA) and ruca-
parib (ARIEL3). In MBC, the studies compared olaparib
(OlympiAD) or talazoparib (EMBRACA) to chemotherapy
treatment of physician’s choice (TPC).

Across all studies, hematological events (primarily ane-
mia, neutropenia, and thrombocytopenia) occurred more
frequently in the PARPis treatment arm than the compara-
tor arm except for olaparib in MBC. In the treatment of AOC,
the combination of anemia, neutropenia and thrombocy-
topenia represented 31% of grade 3-4 AEs for olaparib,
73% for niraparib and 25% for olaparib plus bevacizumab,
while this combination only accounted for 8%, 3% and 4%
in the respective comparator arm. For PSROC, hematologi-
cal events represented 26% of grade 3-4 AEs for olaparib,
31% for rucaparib and 79% for niraparib, while these were
7%, 2% and 2% in each placebo arm. In MBC, hematological
AEs represented 25% and 75% of all grades 3-4 AEs for
olaparib and talazoparib, compared to 31% and 41% for
TPC respectively. Detailed summaries of AE rates in both the
treatment and comparator arms of included studies are
provided in the Supplementary Table 4-7.

Total cost of AE management

In AOC, the total AE costs per patient per course of treat-
ment were $3,904 for olaparib monotherapy, $12,215 for
niraparib (Figure 1) and $5,595 for olaparib in combination
with bevacizumab (Figure 2). The 95% CI-AR values for
these total AE costs were $2,322 to $7,491 for olaparib,
$9,388 to $15,750 for niraparib and $3,816 to $7,515 for
olaparib in combination with bevacizumab. The 95% CI-UC
values were $3,694 to $4,119, $11,290 to $13,287 and
$5,159 to $6,047 respectively.

In PSROC, the total AE costs per patient per course of
treatment were $3,894 for olaparib, $6,001 for rucaparib
and $11,492 for niraparib (Figure 3). The 95% CI-AR
values for these total AE costs were $1,784 to $9,880
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for olaparib, $3,659 to $9,953 for rucaparib and $8,808
to $15,958 for niraparib. Accordingly, the 95% CI-UC
values for these were $3,622 to $4,180, $5,517 to
$6,505, and $10,583 to $12,367.

In MBC, the total AE costs per patient per course of
treatment were $3,574 for olaparib and $9,489 for talazo-
parib (Figure 4). The 95% CI-AR values for these total AE
costs were $1,861 to $7,149 for olaparib and $6,854 to
$13,234 for talazoparib. The 95% CI-UC values were
$3,413 to $3,959 for olaparib and $8,783 to $10,193 for
talazoparib.

Incremental AE costs

In the treatment of AOC, PARPi monotherapies had an
incremental AE cost per patient per course of treatment
of $2,403 for olaparib and $11,292 for niraparib versus
placebo alone (Figure 1). Compared with bevacizumab
monotherapy, the incremental AE cost of olaparib plus
bevacizumab was $1,982 (Figure 2).

In the treatment of PSROC, incremental AE cost per
patient per course of treatment was $1,885 for olaparib,
$5,030 for rucaparib, and $10,292 for niraparib versus
placebo alone (Figure 3).

In the treatment of MBC, olaparib reduced the cost
of AE management per patient per course of treatment
by $1,884, whereas talazoparib incurred a $1,708 extra

14,000
12,000
10,000

8,000

cost,$

6,000
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4,000

1,224
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Olaparib SOLO1

Abdominal pain Arthralgia
Decreased appetite Diarrhea
Fatigue or asthenia Headache
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Neutrophil count decreased

Platelet count decreased

cost, compared with TPC (capecitabine, eribulin, vinor-
elbine or gemcitabine) (Figure 4).

Hematological AEs

The cost burden across all PARPis and indications was pre-
dominantly driven by hematological toxicities. In the treat-
ment of AOC with olaparib monotherapy, anemia ($1,686)
and neutropenia ($1,224) were the most expensive hema-
tological AEs to manage (Figure 1). In the treatment of AOC
with niraparib monotherapy, the costliest hematological
AEs were thrombocytopenia ($3,731), anemia ($2,427), neu-
tropenia ($1,853), decreased platelet count ($1,691) and
decreased neutrophil count ($1,106) (Figure 1). In the treat-
ment of AOC with olaparib plus bevacizumab, anemia
($1,361) and hypertension ($1,304) incurred the highest
costs amongst AEs (Figure 2). However, it was stated that
the high frequency of hypertension in the PARPis arm was
considered to be primarily due to bevacizumab itself rather
than olaparib [27].

In the treatment of PSROC with olaparib, anemia was the
most prevalent and costly AE to manage ($1,526). This was
also true for rucaparib-treated patients ($1,473), whereas
for niraparib, thrombocytopenia ($4,390), neutropenia
($2,838) and anemia ($1,984) were the most prevalent
and costly AEs to manage (Figure 3).

In the treatment of MBC with olaparib, anemia and
neutropenia accounted for a large proportion of the cost
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Figure 1. AE management (total and per category) costs per patient for PARPi monotherapy in AOC, by trial arm. Hematological AE
categories are shown in patterned fill, with costs shown for treatment arms only.

A solid vertical line indicates the incremental total AE management cost between a PARPi therapy and its comparator. AE, adverse event; AOC,

advanced ovarian cancer; PARPi, poly (ADP-ribose) polymerase inhibitor.
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Figure 2. AE management (total and per category) costs per patient for olaparib plus bevacizumab in AOC, by trial arm. Cost drivers
(hematological AE categories and hypertension) are shown in patterned fill, with costs shown for treatment arms only.

A solid vertical line indicates the incremental total AE management cost between a PARPi therapy and its comparator. AE, adverse event; AOC,

advanced ovarian cancer; PARPi, poly (ADP-ribose) polymerase inhibitor.
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Figure 3. AE management (total and per category) costs per patient for PARPi monotherapy in PSROC, by trial arm. Hematological

AE categories are shown in patterned fill, with costs shown for treatment arms only.

A solid vertical line indicates the incremental total AE management cost between a PARPi therapy and its comparator. AE, adverse event; PARPi,

poly (ADP-ribose) polymerase inhibitor; PSROC, platinum-sensitive recurrent ovarian cancer.

burden of managing AEs ($1,260 and $1,341 respectively).
When treated with talazoparib, anemia and neutropenia
were again the primary cost drivers (53,066 and $3,035), in
addition to thrombocytopenia (51,908) (Figure 4).

Scenario analyses

In scenario 1 (estimated proportions from inpatient vs
outpatient settings for each AE), the AE cost patterns

across PARPi therapies and indications were slightly
different from the base case. Particularly, anemia did
not drive the cost any more as blood transfusion was
assumed to be performed in an outpatient setting in
scenario 1. Concerning the treatment of AOC, costs in
the olaparib arm were mainly driven by the manage-
ment of neutropenia ($480). Hypertension ($920) which
was primarily caused by bevacizumab alone was the
only significant cost driver in the olaparib plus
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Figure 4. AE management (total and per category) costs per patient for PARPi monotherapy in MBC, by trial arm. Hematological AE
categories are shown in patterned fill, with costs shown for treatment arms only.

A solid vertical line indicates the incremental total AE management cost between a PARPi therapy and its comparator. AE, adverse event; MBC,
metastatic breast cancer; PARPi, poly (ADP-ribose) polymerase inhibitor.

bevacizumab arm. The management of hematological
toxicities, excluding anemia, was the predominant dri-
ver in the niraparib arm ($3,103). In PSROC, neutropenia
($291) and vomiting ($207) were the two costliest AEs
in the olaparib arm. The management of thrombocyto-
penia ($1,573) and neutropenia ($1,112) represented
the largest proportion (72%) of AE management costs
in the niraparib arm. In contrast to the base case,
increased ALT/AST ($897) turned out to be the primary
cost driver in the rucaparib arm. For MBC, neutropenia
was the costliest AE to treat in both PARPi arms (5525
for olaparib and $1,189 for talazoparib) (Supplementary
Table 8).

Across all indications and treatment therapies, the
AE patterns and predominant cost drivers in scenarios 2
(50% inpatient and outpatient settings for all AE cate-
gories) and 3 (variation of AE inpatient unit costs) were
mostly consistent with the base case. In both scenarios
2 and 3, hematological toxicities drove the substantial
costs of managing AEs, which was in line with the
results from the base case. Nevertheless, in scenario 3
for the treatment of MBC, it is noteworthy that the AE
management cost in the olaparib arm was $160 higher
than TPC ($6,612 vs $6,453), which was contrary to the
base case where the corresponding incremental cost
was negative. Additionally, the results from scenario 3
showed that the cost to treat thrombocytopenia sur-
passed the cost of managing neutropenia in the tala-
zoparib arm, which contrasted with the outcomes of
base case as well as scenarios 1 and 2.

All three scenarios also showed that total costs to
manage AEs were lower among olaparib-treated
patients than other PARPis-treated, which kept consis-
tency with the base case. A comparison of cost drivers
across three scenarios for all PARPis has been presented
in the supplementary material (Supplementary Table 8).

Discussion

In cancer settings where multiple effective therapeutic
options currently exist, treatment choice is based on
a wide range of factors in addition to clinical effective-
ness — including quality of life, ease of administration,
AE profile, and costs. Previous studies have explored
the safety profiles and the overall cost effectiveness of
PARPis across their licensed indications [10,13].
However, to our knowledge, this is the first study
which specifically explores the costs associated with
AE management within the context of the US health-
care system.

A comparison of the treatment and respective com-
parator arms of each trial showed that there was
a comparable incidence of grade 3-4 fatigue, asthenia,
and other gastrointestinal events including abdominal
pain, constipation, and diarrhea. The addition of
a PARPi maintenance therapy contributes to an increase
in the incidence of hematological based AEs, including
anemia, neutropenia and thrombocytopenia.
Nonetheless, evidence shows that these common
hematological AEs are largely transient and



manageable [28-30]. When exploring differences in AE
rates between PARPis and their respective comparators,
olaparib was found to be associated with lower inci-
dences of neutropenia and thrombocytopenia com-
pared with niraparib and rucaparib for both AOC and
PSROC. For MBC, olaparib was associated with lower
rates of anemia, neutropenia and thrombocytopenia
than talazoparib.

The primary finding from our analysis is that despite
better clinical efficacy, AE management costs with
PARPis are higher compared with no maintenance ther-
apy or bevacizumab alone (AOC only) in the AOC and
PSROC populations. Olaparib had lower AE costs while
talazoparib had higher AE costs compared to TPC in the
MBC population. Incremental AE costs were primarily
attributed to hematological AEs. However, olaparib is
associated with lower AE rates than other PARPis, which
suggests the favorability of olaparib with respect to
safety profile. Consequently, olaparib had both lower
total and incremental AE costs than the other PARPis.

Previous studies of grade 3-4 AE management costs
typically assume that these events will always be man-
aged within an inpatient setting [18,19], thus poten-
tially overstating the associated costs. In our scenario
analyses, we sought to adjust for this by applying
weights derived from the literature to the proportion
of each type of AE which were managed within an
inpatient or outpatient setting. The scenario analyses
also confirmed that hematological AEs remained the
costliest AEs to manage for PARPis across all indications.
However, their relative cost impact versus other non-
hematological AEs was reduced when a lower propor-
tion of AEs were assumed to be managed in the inpa-
tient setting.

Limitations

Our study has several potential sources of methodolo-
gical limitations. Firstly, real-world AE patterns, and
therefore their associated management costs, may dif-
fer from those in clinical trials because real-world treat-
ment patterns may differ from those in clinical trials. For
instance, the occurrence of grade 3-4 AEs among
patients with PSROC who initiated niraparib 200 mg/
day in the real-world setting was much lower than
those patients who were given niraparib 300 mg/day,
as per the clinical trial protocol [31,32]. This implies that
in our analysis (which is based on clinical trials), the AE
management cost associated with niraparib is likely to
be overestimated. However, the clinical trials remain
the best source to describe and compare AE profiles
and costs between PARPis until sufficient real-world
data are available.

JOURNAL OF MARKET ACCESS & HEALTH POLICY e 7

Secondly, assumptions were made about AE man-
agement in real-world settings. The management of 1-
2 AEs was assumed to be minimal as only mild or
minimal intervention is required [18,19]. In scenario 1
of the sensitivity analysis, for each AE, the proportions
of patients managed in the inpatient and outpatient
setting were estimated to reflect clinical practice in the
US based on values derived from clinical papers as well
as assumptions made according to clinical guidelines.
For example, grade 3-4 PARPi-related hematological
AEs are generally managed through dose discontinua-
tion or dose reduction only compared to other che-
motherapies [33]. Indeed, scenario 1 assumes that
100% of patients with anaemia, 73% of patients with
neutropenia and 70% of patients with thrombocytope-
nia were managed in the outpatient setting
(Supplementary Table 1). Whether these assumptions
led to our analysis overestimating the real-world costs
for haematological AEs would require external valida-
tion, since the management of AEs in real-world set-
tings is currently only sparsely documented.

Additionally, a variety of cut-off points for grade 3-4
AEs were applied to achieve consistency within the
same indication. This implied that some more serious
AEs incurring large costs that did not meet the inclusion
criteria might have been excluded in this analysis. For
example, pneumonia and pulmonary embolism for
PSROC were removed due to their rare occurrence
despite their potentially large management costs.

Furthermore, a variety of patient populations were
included in PARPi trials. For instance, the trial EMBRACA
(talazoparib vs TPC) included patients who had advanced or
metastatic breast cancer even though the locally advanced
breast cancer merely accounted for 5% while OlympiAD
(olaparib vs TPC) only comprised patients with metastatic
disease[34], which necessitated within-trial comparisons of
AE frequency and management costs only.

To our knowledge, no studies have investigated the
costs of management of AEs for PARPis in the real world.
Further evidence is therefore required to validate and sup-
port our findings, such as a network meta-analysis and real-
world comparative effectiveness studies.

Further research including external validation around
the unit costs and weighting assumptions is required to
validate and support our findings. Real world evidence
relating to AE patterns, hospitalization rates and actual
unit costs is needed to improve the reliability of our results.

Conclusions

Hematological events were the most prevalent AEs
across PARPis, yet they were normally transient and
manageable. Predominantly driven by hematological
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toxicities, PARPis increased AE management costs rela-
tive to routine surveillance and conventional therapies
in the treatment of advanced/recurrent ovarian cancer
and MBC in general. Compared with placebo, olaparib
had lower incremental AE costs than other PARPis. Due
to a lower frequency of hematological AEs occurring in
olaparib-treated patients compared to niraparib, ruca-
parib and talazoparib, the total costs of AE manage-
ment were lower for olaparib.

This analysis can inform clinical decision making on
optimizing treatment in ovarian and breast cancer, pro-
viding information on AEs and associated management
costs which can supplement considerations of clinical
effectiveness.
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