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• Three PARPi (olaparib, niraparib, and rucaparib) are approved as 
maintenance treatment of platinum-sensitive recurrent OC regardless 
of biomarker status.1–6 PARPi are also approved for use in the first-line 
maintenance setting and as a treatment option for women with recurrent 
BRCA-mutated or homologous recombination deficient (at least third or 
fourth line, respectively) tumors.1–3 See Supplementary Table 1 for details 
of approval timelines.

• In PARPi clinical trials, the most common adverse events (AEs) that most 
often led to dose modifications were hematologic toxicities;4–7 other 
common AEs included gastrointestinal disorders, fatigue, and infection, 
consistent with limited real-world evidence from clinical practice.8–10

• Real-world evidence of PARPi tolerability and dose modifications is 
currently lacking.

• The primary objective of this study was to describe the prevalence  
of prespecified CEIs and dose modifications among women with  
OC prescribed one of the three licensed PARPi in maintenance  
and treatment settings.

Objectives

Conclusions

• To our knowledge, this is the largest real-world 
comparison of PARPi therapy in women with OC. 

• The results suggest differences in the risk of 
experiencing a CEI between the licensed PARPi.

• Differences were also observed between PARPi in 
the likelihood of dose modifications and ability to 
receive continuous therapy.

•  Further research is required to assess the influence  
of medication adherence on long-term 
effectiveness and how best to support patients 
receiving PARPi.

• The primary aim of this study was to characterize 
tolerability, in terms of clinical events of interest (CEIs)  
and dose modifications, in a large real-world 
population of patients with ovarian cancer (OC) 
receiving poly(ADP-ribose) polymerase inhibitors 
(PARPi) in the USA.

Methods
• This was a longitudinal, retrospective, cohort analysis of claims data 

from the USA MarketScan® Commercial and Medicare Supplemental 
Databases.

• Women (aged ≥18 years) with OC who first initiated olaparib, niraparib, 
or rucaparib (new PARPi users) between January 1, 2017 and May 31, 
2019 were included.

• Baseline characteristics were measured during the 6 months prior to 
starting a PARPi (pre-index period), and patients were observed for 
at least 30 days after the first outpatient PARPi prescription (index 
date) until first CEI, end of observation period (June 30, 2019), end of 
continuous enrollment, or death, whichever occurred first.

• Participant characteristics at baseline are reported using mean  
(standard deviation [SD]), percentage (number), and/or median (range).

• Sixteen predefined CEIs based on the known safety profiles of 
the PARPi (Figure 1) were identified from claims data based on 
International Classification of Diseases (ICD) 9/10 code criteria.

• Dose was calculated for each PARPi pharmacy claim as (quantity 
supplied x drug strength)/days’ supply and was rounded to the nearest 
50 mg.

• Highest indicated doses were taken from the prescribing information  
for each PARPi as 600, 800, 300, and 1200 mg/day for olaparib 
tablets, olaparib capsules, niraparib capsules, and rucaparib tablets, 
respectively.

• To assess persistence and adherence, we focused on the subgroup 
of patients with at least 6 months of follow-up in claims, as with 
previous peer-reviewed studies.11 

• Persistence (which may be an indication of treatment interruptions or 
discontinuations) was measured as the percentage of patients with 
no index PARPi regimen treatment gaps of >90 days out of those 
with at least 6 months of continuous enrollment.11

• Adherence (which may be an indicator of dosing changes, 
interruptions or discontinuations) was measured as the percentage of 
patients with a medication possession ratio (MPR; ratio of the sum of 
days’ supply during the fixed 6-month follow-up) of ≥80%.11

• Chi-squared or Fisher’s exact tests were used to evaluate the 
statistical significance of differences for categorical variables and 
t-tests for continuous variables. 

• Dose modification, persistence, and descriptive incidence of CEIs were 
summarized by PARPi regimen; odds ratios (ORs) and 95% confidence 
intervals (CIs) were calculated to compare the likelihood of experiencing  
CEIs between PARPi.

• Multivariable Cox proportional hazards regression models compared  
the probabilities of experiencing CEIs or discontinuation, taking 
relevant CEIs at baseline, index PARPi regimen, Charlson Comorbidity 
Index score, prior treatment with bevacizumab, and cancer-related 
surgery during the baseline period into account.                   

• See Supplementary Materials for full details.

Figure 1. Odds ratios (95% CI) for comparison of clinical 
events of interest in women with ovarian cancer receiving 
olaparib, niraparib or rucaparib 
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Demographic characteristics*
Age, years

Mean (SD)
Median [IQR]

58.4 (10.3)
59.0 [11.0]

59.4 (9.4)
59.0 [11.0]

58.3 (8.5)
58.0 [10.0]

Payer, n (%)
Commercial
Medicare Supplemental

243 (80.2)
60 (19.8)

271 (77.9)
77 (22.1)

135 (83.3)
27 (16.7)

Duration of follow-up, months
Median [IQR] 7.4 [9.6] 9.7 [11.1] 8.7 [9.0]

Clinical characteristics†

Mean NCI-adapted Charlson 
Comorbidity Index (SD)

0.7 (1.0) 0.9 (1.1) 0.8 (1.1)

Baseline treatment history, n (%)
Systemic chemotherapy
Cancer-related surgery

269 (88.8)
205 (67.7)

315 (90.5) 
250 (71.8)

146 (90.1)
110 (67.9)

*Demographic characteristics were measured on the date of first PARPi prescription (index 
date); †Clinical characteristics were measured during the 6-month baseline period excluding 
baseline treatment history, which was based on all available patient data in the patient 
history. IQR, interquartile range; NCI, National Cancer Institute

Table 1. Baseline demographics and clinical characteristics 
of patients with ovarian cancer by PARPi treatment group
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(A) Persistence: percentage of patients with no index PARPi regimen treatment gaps of 
>90 days out of those with at least 6 months of continuous enrollment.11 (B) Adherence: MPR 
was measured as the ratio of the sum of days’ supply during the fixed 6-month (180-day) 
follow-up period, and patients with MPR <80% were categorized as non-adherent.11 Error 
bars represent 95% Clopper–Pearson CI. *P<0.05 versus olaparib; **P<0.01 versus olaparib; 
***P<0.001 versus olaparib; †P<0.05 versus niraparib; †††P<0.001 versus niraparib 

Figure 2. Persistence and adherence to index PARPi 
regimen 

Results
• A total of 813 PARPi-treated patients with OC were included; 303, 348,  

and 162 received olaparib, niraparib, and rucaparib, respectively. 

• At baseline, patient demographics and clinical characteristics were similar 
across treatment groups (Table 1 and Supplementary Table 2).

• The prevalence of CEIs during the follow-up period after the first initiation 
of PARPi is provided in the Supplementary Materials. Risk of experiencing 
any CEI was higher with niraparib versus olaparib (OR 3.36 [95% CI 
2.00–5.65]) and with niraparib versus rucaparib (2.09 [1.10–3.95]); the 
difference between rucaparib and olaparib was not statistically significant 
(1.61 [0.93–2.79]). 

• Risk of experiencing a hematologic CEI was higher with niraparib versus 
olaparib (OR 2.13 [95% CI 1.55–2.92]) and with niraparib versus rucaparib 
(1.58 [1.08–2.30]); again, the difference between rucaparib and olaparib  
was not statistically significant (1.35 [0.92–1.98]; Figure 1). 

• Multivariate analysis, adjusting for a priori confounders (defined in the 
Methods), confirmed that there was a greater probability of any CEI with 
niraparib versus olaparib (hazard ratio [HR] 1.35 [95% CI 1.14–1.59]);  
no difference was observed between rucaparib and olaparib (1.16  
[0.94–1.43]) and niraparib and rucaparib (1.16 [0.95–1.41]). 

• Overall, 89.4% (n=271/303), 69.3% (n=241/348), and 93.2% (n=151/162)  
of patients receiving olaparib, niraparib, and rucaparib, respectively, 
started at the highest indicated dose.  

• Dose decreases were the most common dose adjustment and were 
observed in 21.1% (n=64/303), 35.1% (n=122/348), and 30.2% (n=49/162)  
of olaparib-, niraparib-, and rucaparib-treated patients, respectively. 

• In the subgroup of patients with at least 6 months of medical claims 
information following PARPi initiation, the proportion persistent on index 
PARPi (defined in the Methods) was 62.2% (n=107/172) with olaparib, 
compared with 35.9% with niraparib (n=90/251, P<0.001) and 48.7% 
with rucaparib (n=57/117, P=0.023; Figure 2) 

– The proportion of patients adherent (defined in the Methods) to their 
index PARPi regimen was 80.2% for patients receiving olaparib, 
compared with 38.6% (P<0.001) for patients receiving niraparib and 
63.2% (P=0.001) for patients receiving rucaparib (Figure 2).

• Multivariate analysis, adjusting for a priori confounders (defined in the 
Methods), confirmed that there was a greater probability of discontinuing 
treatment with niraparib (HR 1.52 [95% CI 1.24–1.86]) or rucaparib  
(1.42 [1.11–1.81]) than with olaparib.

Strengths and limitations
• To our knowledge, this is the largest real-world comparison of PARPi 

therapy in women with OC.

• Leveraging claims data identified a large population of women with OC 
who were new PARPi users, capturing data related to clinical events and 
prescribing information (eg healthcare visits, medication prescription) 

– By focusing on January 2017 to May 2019, we increased the likelihood 
of capturing PARPi use in a maintenance setting.

• Despite the limitations inherent to observational and retrospective studies, 
the use of claims data is well established in research examining tolerability 
and healthcare resource utilization in many disease areas.12–14 

• Line of therapy was not recorded; it was also not known if the PARPi 
prescriptions were for maintenance or treatment settings in OC, although 
the vast majority of patients had previously received chemotherapy at 
baseline.

• Only CEIs that were severe enough to seek medical attention/needed 
treatment were recorded, but this is unlikely to be differential with respect 
to the three PARPi. 

• The lower observed starting dose for niraparib likely reflects modified 
dosing according to weight and platelet count for AE mitigation. 

• The dosing, adherence and persistence results reflect patterns in prescription  
fills of the index medications and may not fully capture usage patterns.

• Information on reasons for discontinuation is unavailable.
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