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Abstract
Background: The NOVA study (NCT01847274) compared niraparib with placebo as a 
maintenance treatment for patients with recurrent ovarian cancer (OC) but was not powered 
to detect an overall survival (OS) improvement.
Objective: To compare OS in a real-world population of patients with BRCA wild-type (BRCAwt) 
recurrent OC who received second-line maintenance (2LM) niraparib monotherapy versus 
active surveillance (AS).
Design: A retrospective study using a US-based nationwide deidentified electronic health 
record-derived database.
Methods: Patients diagnosed with epithelial OC (January 1, 2011–May 31, 2021) who 
completed second-line (2L) therapy (January 1, 2017–March 2, 2022) and were BRCAwt were 
included. A NOVA study-like subpopulation included patients with an Eastern Cooperative 
Oncology Group performance status score of 0–1 and platinum-sensitive disease. Patients 
were assigned to 2LM niraparib or AS cohorts. Follow-up was measured from the index date 
(2L non-maintenance therapy end) until the first of study end (May 31, 2022), last clinical 
activity, or death. Median OS (mOS) and hazard ratios were estimated with an emulated trial 
methodology.
Results: The overall population comprised 199 patients in the 2LM niraparib monotherapy 
cohort and 707 patients in the AS cohort; the NOVA study-like subpopulation included 123 
patients in the 2LM niraparib monotherapy cohort and 143 in the AS cohort. Demographic 
and clinical characteristics were similar in both populations. Overall, adjusted mOS was 
24.1 months for the 2LM niraparib monotherapy cohort versus 18.4 months for the AS cohort 
(hazard ratio, 0.8; 95% confidence interval [CI]: 0.7–0.9). In the NOVA study-like subpopulation, 
adjusted mOS was 28.1 months for the 2LM niraparib monotherapy cohort versus 21.5 months 
for the AS cohort (hazard ratio, 0.6; 95% CI: 0.5–0.9).
Conclusion: These results provide important real-world OS data for patients with recurrent 
BRCAwt OC who received niraparib monotherapy compared with patients receiving AS.

Plain language summary 
Niraparib maintenance treatment versus monitoring for recurrent ovarian cancer 
without BRCA mutation

This study examined the real-life survival of patients with ovarian cancer (OC) who 
received two lines of chemotherapy for OC, known as recurrent OC. We compared two 
groups: one patient group received a subsequent oral medication called niraparib (a type 
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Introduction
Ovarian cancer (OC) is the eighth most common 
cancer among women worldwide.1 In 2023, there 
were an estimated 19,710 new OC cases and 
13,270 OC-related deaths projected in the United 
States.2 Treatment for OC typically involves pri-
mary cytoreductive surgery with adjuvant chemo-
therapy or neoadjuvant chemotherapy with 
subsequent interval cytoreductive surgery and 
additional chemotherapy.3,4 Although most 
patients respond to the initial treatment, approxi-
mately 70% of patients with advanced disease 
experience disease progression5 and frequently 
require subsequent therapies.6 Nevertheless, 
advances in supportive care and therapeutic 
options have had a measurable impact on increas-
ing patient survival and consequently the disease 
prevalence in the United States, which has stead-
ily risen over the past 20 years and accounts for 
approximately 236,000 patients alive with this 
diagnosis.7

After response to chemotherapy, treatment 
options include active surveillance (AS) or main-
tenance therapy. In the maintenance setting, 
poly(ADP-ribose) polymerase (PARP) inhibitors 
are often prescribed.6 Niraparib, an oral PARP-1 

and PARP-2 inhibitor, has been shown to improve 
progression-free survival (PFS) in patients with 
OC while demonstrating a consistent safety pro-
file in first-line (1L) maintenance and recurrent 
settings.8,9

In NOVA, a randomized, placebo-controlled 
phase III trial, patients who received niraparib 
monotherapy in the second-line maintenance 
(2LM) or later setting had significantly longer 
median PFS than patients who received placebo, 
regardless of biomarker status.8 Specifically, the 
hazard ratio comparing median PFS for niraparib 
versus placebo in a germline BRCA (gBRCA) 
cohort was 0.27 (95% confidence interval [CI]: 
0.17–0.41; niraparib, 21.0 months; placebo, 
5.5 months); in a non-gBRCA cohort with homol-
ogous recombination-deficient tumors, the haz-
ard ratio was 0.38 (95% CI: 0.24–0.59; niraparib, 
12.9 months; placebo, 3.8 months); and in an 
overall non-gBRCA cohort, the hazard ratio was 
0.45 (95% CI: 0.34–0.61; niraparib, 9.3 months; 
placebo, 3.9 months). Although this trial demon-
strated a clinical benefit of niraparib maintenance 
for recurrent OC, it was not powered to detect 
improvement between cohorts in the secondary 
efficacy endpoint, overall survival (OS). 

of maintenance therapy) to delay recurrence, whereas the other group was monitored by 
their physicians without receiving any medication (also known as active surveillance). This 
study analyzed health records from across the United States, focusing on patients who 
were diagnosed with OC between January 2011 and May 2021. Importantly, these patients 
completed their second line of therapy between January 2017 and March 2022 and had 
BRCA wild-type disease (meaning that they did not have a specific gene mutation known as 
BRCA). Patients then received maintenance therapy with niraparib or active surveillance. 
To assess how long patients lived, patient records were reviewed until the study ended in 
May 2022, or for patients who did not have data available through that date, until the date of 
their last visit or death. The study found a significant difference in how long the two groups 
of patients survived on average. Those patients who received the medication niraparib 
survived for 24.1 months, compared with 18.4 months for patients in the group that was 
monitored by their physicians. These results provide valuable insights into the real-life 
benefits of using niraparib to treat OC outside of a clinical trial. Importantly, these results 
support the positive outcomes seen in clinical trials, indicating that this medication is a 
promising option for patients with recurring OC.

Keywords: active surveillance, BRCA wild-type, niraparib, observational study, recurrent 
ovarian cancer, second-line maintenance
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Real-world studies investigating OS in patients 
with platinum-sensitive OC treated with nira-
parib monotherapy in the recurrent setting could 
help address this gap. It is important to note that 
in the United States, the country in which this 
study was conducted, niraparib was initially 
approved in 2017 as a 2LM or later therapy in 
patients with platinum-sensitive recurrent OC, 
including patients with deleterious or suspected 
deleterious gBRCA-mutated and BRCA wild type 
(BRCAwt) recurrent OC.

The objective of this retrospective observational 
study was to compare OS in a US-based, real-
world population of patients with BRCAwt recur-
rent OC who received 2LM niraparib 
monotherapy with patients who had their care 
managed with AS. This association was addition-
ally examined in a NOVA study-like subpopula-
tion of patients.

Methods
The reporting of this study conforms to the 
Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement: 
guidelines for reporting observational studies.10 
The order of the STROBE checklist items has 
been modified to group similar items together. 
This file is found in the Supplemental Materials.

Data source
This study was conducted using data from the 
Flatiron Health database, a US-based nation-
wide database of deidentified electronic health 
record (EHR)-derived data from approximately 
280 cancer clinics representing an estimated 800 
sites of care.11,12 The database contains patient-
level structured and unstructured data, curated 
via technology-enabled abstraction from physi-
cian notes and other unstructured docu-
ments.11,12 Data consisted of a random sample of 
the broad OC population in the real-world data-
base, plus a custom-curated dataset of all 
patients diagnosed with OC who received nira-
parib but were not included in the deidentified 
database. The deidentified data were subject to 
obligations to prevent reidentification and pro-
tect patient confidentiality.

Study population
Female patients were included if they had a diag-
nosis of the ovarian, fallopian tube, or peritoneal 

cancer (collectively referred to as OC) as defined 
by International Classification of Diseases (ICD) 
codes 183x and 158x (ICD 9) and C56x, C57.0x, 
C48x (ICD-10) and at least two documented 
clinical visits between January 1, 2011 and May 
31, 2022 (hereafter referred to as the study 
period). All patients were aged 18 years or older 
at index, were diagnosed with epithelial OC dur-
ing the patient selection period (January 1, 2011–
May 31, 2021), had received two prior lines of 
therapy, and were BRCAwt. BRCA status was 
defined as “BRCA mutated” for patients who at 
any time had mutations in either or both BRCA1 
or BRCA2 or unspecified BRCA mutations; 
“BRCAwt” for patients without BRCA mutations 
(which includes genetic variants favoring poly-
morphism, or genetic variants of unknown signifi-
cance); and “unknown” for patients who were 
untested or with undetermined biomarker status 
(patients without documented BRCA mutation 
or wild-type status). The index date was defined 
as the last treatment date of second-line (2L) 
non-maintenance therapy occurring between 
January 1 2017, and March 2, 2022. Patients 
were required to have received either niraparib 
monotherapy as 2LM or not have received any 
maintenance therapy within 120 days after the 
index date and were required to have 2 or more 
days of follow-up after the index date. Patients 
were excluded if they had missing data (i.e., a 
more than 90-day gap in clinical activity after ini-
tial diagnosis and any structured activity such as 
records for any visits or non-canceled medication 
orders). Patients who were recorded as receiving 
any PARP inhibitor monotherapy (niraparib, 
olaparib, and/or rucaparib) as non-maintenance 
1L or 2L treatment were excluded, as these 
patients may have been incorrectly assigned 
because of a database-specific, oncologist-
defined, rule-based line of therapy. Patients were 
also excluded if they initiated maintenance ther-
apy within a predefined grace period (defined as 
120 days after the index date) with a regimen 
other than niraparib monotherapy. Patients were 
excluded if they initiated 2LM niraparib mono-
therapy and did not have a non-canceled medica-
tion order for niraparib. Patients who met the 
selection criteria above were included in the over-
all study population.

A NOVA study-like subpopulation was created 
from the overall study population by applying 
additional inclusion criteria of an Eastern 
Cooperative Oncology Group (ECOG) perfor-
mance status score of 0–1, known histology, and 
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platinum-sensitive disease, defined as 6 months 
or more between the end of 1L platinum-based 
treatment and the start of 2L platinum-based 
treatment. Platinum-based treatment was defined 
as chemotherapy treatment lines that include car-
boplatin, cisplatin, and oxaliplatin. These criteria 
were based on similar inclusion criteria in the 
NOVA clinical trial.8

Patients who met the inclusion criteria from both 
the overall population and the NOVA study-like 
subpopulation were assigned to either the 2LM 
niraparib monotherapy cohort or the AS cohort. 
AS was not recorded in the database but rather 
was derived from the line of therapy available in 
the database as patients who did not initiate 2LM 
during a grace period after the end of 2L non-
maintenance therapy. Patients were followed 
from index date to date of death, last clinical 
activity, or study period end (May 31, 2022), 
whichever occurred first.

In contrast to the NOVA study8 that classified 
patients as either gBRCA or non-gBRCA (which 
included patients with somatic BRCA (sBRCA) 
mutations and BRCAwt tumors), this study 
excluded patients with any mutations (gBRCA or 
sBRCA). This difference was due to a lack of 
available data in this dataset. Also, unlike the 
NOVA study8 that assessed patients who received 
2LM and later lines of maintenance therapy, this 
study focused on patients within the 2L setting.

Study outcome
The study outcome was OS, defined as the time 
from index date to death from any cause. Patients 
who did not have a death event during the study 
period were censored at the earliest occurrence of 
the last clinical activity or the end of the study 
period.

Statistical methods
To adjust for immortal time bias associated with 
a potential artificial increase in the follow-up time 
for the maintenance cohort (e.g., when the start 
of follow-up and treatment initiation do not coin-
cide), a target trial emulation with a cloning-
weighting-censoring approach was selected a 
priori.13 Inverse-probability-of-censoring weight-
ing (IPCW) was used to control for informative 
censoring bias arising from the cloning approach, 
and weights were stabilized to reduce the size of 
extreme weights. The methods used in this study 

have been previously described in detail in a prior 
report.14

Patient demographic and clinical characteristics 
were summarized descriptively for the overall 
study and the NOVA study-like subpopulation 
before cloning. The balance of key baseline covar-
iates between both cohorts was assessed using 
standardized mean differences with a threshold of 
less than 15% chosen as the midpoint between 
acceptable ranges.15,16 These variables were 
defined a priori because of their potential to affect 
treatment decisions and were as follows: age at 
index, race, region of residence, practice type 
(academic and community), epithelial histology, 
stage at initial diagnosis, ECOG performance sta-
tus score, BRCA status, and duration between 
last treatment of 1L non-maintenance and initia-
tion of 2L non-maintenance.

Survival curves for the 2LM niraparib mono-
therapy cohort and the AS cohort were estimated 
using an inverse-probability-of-censoring (IPC)-
weighted nonparametric Kaplan–Meier estima-
tor. Median OS (mOS) in months, survival rate 
at 24 months, and associated 95% CIs were gen-
erated. IPC-weighted Cox proportional hazards 
regression models with a robust variance estima-
tor to account for within-person correlation were 
used to compare OS between both cohorts. 
Hazard ratios and 95% CIs were generated. All 
survival analyses were conducted for the overall 
study and the NOVA study-like subpopulation. 
All analyses were performed using SAS® 9.4 
(SAS Institute, Cary, NC, USA).

Results

Participants
In this real-world database, 10,394 patients were 
diagnosed with OC during the study period. Of 
these, 906 and 266 patients met eligibility criteria 
for the overall population and the NOVA study-
like subpopulation, respectively, and were 
included in analyses (Figure 1). In the overall 
population, 199 patients were assigned to the 
2LM niraparib monotherapy cohort and 707 
patients to the AS cohort. In the NOVA study-
like subpopulation, 123 patients were assigned to 
the 2LM niraparib monotherapy and 143 to the 
AS cohort.

Patient demographic and clinical characteristics 
before adjustment are shown in Table 1. In the 
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overall population, the median age at index was 
68 years (interquartile range [IQR], 61–75 years) 
for the 2LM niraparib monotherapy cohort and 
69 years (IQR, 60–76 years) for the AS cohort. 
Most patients were White (66.3% in the 2LM 
niraparib monotherapy cohort and 71.9% in the 
AS cohort) and from a community setting 
(84.4% in the 2LM niraparib monotherapy 
cohort and 81.2% in the AS cohort). In the 2LM 
niraparib monotherapy and AS cohorts, 83.9% 
and 71.4% of patients had an ECOG perfor-
mance status score of 0 or 1, respectively. The 
median duration between the last treatment date 
of 1L and the start of 2L was 13.6 months (IQR, 
7.6–20.9 months) for the 2LM niraparib mono-
therapy cohort and 6.2 months (IQR, 2.1–
12.5 months) for the AS cohort. Demographic 
and clinical characteristics for the NOVA 

study-like subpopulation were similar to the 
overall population in most instances (Table 1). 
Two exceptions were by study design and 
involved all patients in both cohorts having an 
ECOG performance status score of 0 or 1 and 
epithelial histology not otherwise specified or 
unknown. Key characteristics that may affect 
treatment decisions were balanced after cloning 
and stabilized IPCW (Table 2).

IPCW overall survival
For the overall population, mOS was significantly 
longer for the 2LM niraparib monotherapy cohort 
(24.1 months; 95% CI: 20.9–29.5 months) than 
the AS cohort (18.4 months; 95% CI: 15.1–
22.8 months; hazard ratio, 0.8; 95% CI: 0.7–0.9; 
Figure 2(a)) after adjustment. Survival rates at 

Had clinical activity within 90 days of initial diagnosis
N = 1273 (12.2%)

Were ≥18 years at the index date and did not initiate any type of 2LM during a predefined 
120-day grace period with the exception of 2LM niraparib monotherapy

N = 2953 (28.4%)

Patients diagnosed with OCa from January 1, 2011, to May 31, 2022 (study period)
N = 10,394 (100%)

Had an initial diagnosis on or before May 31, 2021
N = 9688 (93.2%)

Received 2 prior lines of therapy
N = 4220 (40.6%) 

With evidence of epithelial histologyb

N = 9146 (88.0%) 

Had an index date between January 1, 2017, and March 2, 2022
N = 1706 (16.4%)

Had ≥2 days of follow-up after index date
N = 1542 (14.8%)

Patients with ECOG score of 0 or 1, platinum-sensitive
recurrent disease at initiation of current treatment, 

and nonmissing histology

Did not receive 1L or 2L PARP inhibitor as nonmaintenance
monotherapy treatment (including niraparib)c

N = 1174 (11.3%)

AS
n = 908

AS
n = 143

2LM niraparib monotherapy
n = 123

2LM niraparib monotherapy
n = 266

Overall population

NOVA study-like population

AS
n = 707

2LM niraparib monotherapy
n = 199

Patients with BRCAwt recurrent OC

Figure 1. Study population attrition.
aBased on the presence of ICD versions 9 and 10 codes for ovarian, fallopian tube, and/or peritoneal cancer (ICD-9: 183x, 
158x; ICD-10: C56x, C57.0x, C48x) with two or more documented clinical visits.
bPatients with borderline histology were excluded.
cPatients with niraparib 2LM who did not have a non-canceled medication order for niraparib were excluded.
1L, first-line; 2L, second-line; 2LM, second-line maintenance; AS, active surveillance; ECOG, Eastern Cooperative Oncology 
Group; ICD, International Classification of Disease; OC, ovarian cancer; PARP, poly(ADP-ribose) polymerase; wt, wild type.
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Table 1. Baseline demographic, clinical, and tumor characteristics before adjustment.

Characteristic Overall population NOVA study-like subpopulation

2LM niraparib 
monotherapy  
(N = 199)

AS (N = 707) 2LM niraparib 
monotherapy  
(N = 123)

AS (N = 143)

Age at index, median (IQR), years 68 (61–75) 69 (60–76) 68.0 (61.0–74.0) 69.0 (60.0–78.0)

Age group at index, n (%)

 18–74 years 146 (73.4) 498 (70.4) 94 (76.4) 94 (65.7)

 ⩾75 years 53 (26.6) 209 (29.6) 29 (23.6) 49 (34.3)

Race, n (%)

 White 132 (66.3) 508 (71.9) 87 (70.7) 112 (78.3)

 Othera 61 (30.7) 157 (22.2) 32 (26.0) 24 (16.8)

 Unknown 6 (3.0) 42 (5.9) 4 (3.3) 7 (4.9)

Practice type, n (%)

 Academicb 18 (9.0) 118 (16.7) 14 (11.4) 8 (5.6)

 Community 168 (84.4) 574 (81.2) 99 (80.5) 129 (90.2)

 Both 13 (6.5) 15 (2.1) 10 (8.1) 6 (4.2)

Region, n (%)c

 Midwest 20 (10.1) 76 (10.7) 14 (11.4) 22 (15.4)

 Northeast 17 (8.5) 73 (10.3) 8 (6.5) 19 (13.3)

 South 107 (53.8) 308 (43.6) 64 (52.0) 64 (44.8)

 West 22 (11.1) 94 (13.3) 12 (9.8) 18 (12.6)

 Other/unknown 33 (16.6) 156 (22.1) 25 (20.3) 20 (14.0)

Weight, n (%)d

 <77 kg 120 (60.3) 464 (65.6) 68 (55.3) 95 (66.4)

 ⩾77 kg 79 (39.7) 243 (34.4) 55 (44.7) 48 (33.6)

 Unknown 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

ECOG performance status, n (%)

 0–1 167 (83.9) 505 (71.4) 123 (100.0) 143 (100.0)

 2–4 18 (9.0) 93 (13.2) 0 (0.0) 0 (0.0)

 Unknown 14 (7.0) 109 (15.4) 0 (0.0) 0 (0.0)

(Continued)
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Characteristic Overall population NOVA study-like subpopulation

2LM niraparib 
monotherapy  
(N = 199)

AS (N = 707) 2LM niraparib 
monotherapy  
(N = 123)

AS (N = 143)

Disease stage at diagnosis, n (%)

 I–II 21 (10.6) 77 (10.9) 14 (11.4) 21 (14.7)

 III 103 (51.8) 353 (49.9) 66 (53.7) 87 (60.8)

 IV 56 (28.1) 203 (28.7) 36 (29.3) 28 (19.6)

 Unknown or missing 19 (9.5) 74 (10.5) 7 (5.7) 7 (4.9)

Epithelial histology, n (%)e

 Serous 156 (78.4) 545 (77.1) 98 (79.7) 116 (81.1)

 Other 20 (10.1) 68 (9.6) 14 (11.4) 14 (9.8)

 Epithelial NOS/unknown 23 (11.6) 94 (13.3) 11 (8.9) 13 (9.1)

HRD status, n (%)f

 HRD status known 17 (8.5) 94 (13.3) 9 (7.3) 20 (14.0)

 Unknown 182 (91.5) 613 (86.7) 114 (92.7) 123 (86.0)

Treatment lines after index, n (%)

 0 69 (34.7) 185 (26.2) 47 (38.2) 43 (30.1)

 1 64 (32.2) 221 (31.3) 37 (30.1) 37 (25.9)

 2 25 (12.6) 137 (19.4) 14 (11.4) 33 (23.1)

 3+ 41 (20.6) 164 (23.2) 25 (20.3) 30 (21.0)

Used bevacizumab before 2L 
maintenance therapy, n (%)g

73 (36.7) 310 (43.8) 41 (33.3) 60 (42.0)

Platinum-based therapy during 2L 
treatment, n (%)

195 (98.0) 277 (39.2) 123 (100.0) 143 (100.0)

Duration between end of 1L and 
start of 2L, median (IQR), months

13.6 (7.6–20.9) 6.2 (2.1–12.5) 16.1 (10.8–26.6) 14.2 (10.8–28.7)

Duration of follow-up, median (IQR), 
months

15.6 (9.1–27.1) 9.3 (3.2–21.0) 16.8 (10.4–28.7) 10.2 (4.1–23.7)

aOther may include race categories provided in the database of “Black or African American,” “Asian,” “Hispanic or Latino,” and “Other Race.”
bAcademic may include both university and non-university academic settings.
cPatients from academic practices had unknown geographic regions. Patients in Puerto Rico were grouped into other/unknown because of low 
numbers.
dDefined as the most recent body weight recorded from initial diagnosis to index date.
ePatients with unknown histology were excluded in the NOVA study-like subpopulation.
fHRD status was defined as patients who ever had a positive or negative result were grouped as status known, remaining patients who only had an 
unknown result or were never tested were grouped as unknown. Positive/negative categories with less than five patients were combined to protect 
patient confidentiality.
gDefined as the use of bevacizumab as part of a line of therapy prior to index, including 1L, 1L maintenance, and/or 2L.
1L, first line; 2L, second line; 2LM, second-line maintenance; AS, active surveillance; ECOG, Eastern Cooperative Oncology Group; HRD, 
homologous recombination deficiency; IQR, interquartile range; NOS, not otherwise specified.

Table 1. (Continued)
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Table 2. Balance of patient characteristics before and after IPCW, using a 15% threshold.

Characteristic Absolute standardized mean difference, %a

Overall population NOVA study-like subpopulation

Before 
IPCW

After 
IPCW

After stabilized 
IPCW

Before 
IPCW

After 
IPCW

After stabilized 
IPCW

Age group at index 26.4 6.4 6.9 30.0 2.0 4.2

Race 28.4 11.2 11.0 25.8 13.8 14.0

Practice typeb 30.6 15.8 15.3 27.8 14.7 14.7

Region 24.2 15.1 14.2 47.0 10.7 12.6

ECOG performance status 31.7 12.9 12.2 – – –

Disease stage at diagnosis 6.8 6.3 5.5 27.7 2.2 4.7

Epithelial histology 5.3 2.8 2.2 5.2 1.3 0.5

Duration between the end of 
1L and the start of 2L

73.1 5.1 10.6 3.2 4.8 9.3

aStandardized mean difference is calculated as the absolute difference in means, mean ranks, or proportions divided 
by the pooled standard deviation. For categorical variables, the overall standardized difference was calculated using 
Mahalanobis distance.17

bPractice type had a standardized mean difference of 15.3% in the overall population after stabilized IPCW, but the balance 
was achieved at the categorical level.
1L, first-line; 2L, second-line; ECOG, Eastern Cooperative Oncology Group; IPCW, inverse-probability-of-censoring 
weights.

24 months were 50.6% (95% CI: 42.5%–58.1%) 
for the 2LM niraparib monotherapy cohort and 
41.6% (95% CI: 35.4%–47.6%) for the AS 
cohort.

OS results were similar for the NOVA study-like 
subpopulation after adjustment (Figure 2(b)). 
The mOS was 28.1 months (95% CI: 22.5–
43.2 months) and 21.5 months (95% CI: 14.7–
27.0 months) for the 2LM niraparib monotherapy 
and AS cohorts, respectively (hazard ratio, 0.6; 
95% CI: 0.5–0.9). The survival rate at 24 months 
was 58.2% (95% CI: 47.5%–67.6%) for the 2LM 
niraparib monotherapy cohort and 46.1% (95% 
CI: 33.6%–57.7%) for the AS cohort.

Discussion
Given a lack of real-world data reporting out-
comes for patients with OC who receive niraparib 
maintenance monotherapy in the recurrent set-
ting, this retrospective observational study pro-
vides an informative real-world comparison of OS 
for patients with BRCAwt OC who received 2LM 
niraparib monotherapy versus those whose care 

was managed with AS. In both the overall popula-
tion and a NOVA study-like subpopulation, 
patients who received 2LM niraparib monother-
apy had a longer adjusted mOS than patients 
whose care was managed with AS.

These real-world results support niraparib’s clini-
cal benefit in treating recurrent OC.8 These 
results also support preplanned exploratory 
NOVA analyses that demonstrated a continued 
clinical benefit of niraparib in the maintenance 
setting beyond the first progression. After a 
median follow-up of more than 75 months, the 
mOS in a gBRCA mutation cohort was 
40.9 months for niraparib versus 38.1 months for 
placebo, and in a non-gBRCA mutation cohort, 
was 31.0 months for niraparib versus 34.8 months 
for placebo.18 However, OS data from that study 
should be interpreted with caution because the 
NOVA study was not powered to evaluate 
between-group differences in OS.

The results from this study should be interpreted 
within the context of some potential limitations. 
Real-world, retrospective, EHR database analyses 
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Figure 2. Adjusted Kaplan–Meier curves and adjusted hazard ratios for the (a) overall population and (b) the 
NOVA study-like subpopulation.
The survival curves were estimated using a stabilized IPC-weighted nonparametric Kaplan–Meier estimator, and hazard 
ratios were estimated using stabilized IPC-weighted Cox proportional hazards regression models.
aPercentage at risk is reported in percentages because of the weighting approach that can result in non-whole numbers.
2LM, second-line maintenance; AS, active surveillance; IPC, inverse probability of censoring; mOS, median overall survival; 
NR, not reported; OC, ovarian cancer; OS, overall survival; wt, wild type.

https://journals.sagepub.com/home/tam


TherapeuTic advances in 
Medical Oncology Volume 16

10 journals.sagepub.com/home/tam

are limited by the type of data collected and the 
quality control of data contained within the data-
base.19,20 However, the database used in this 
study is considered to have a high degree of accu-
racy in the essential dataset required when evalu-
ating real-world OS, namely all-cause mortality 
data.21 The study population is limited to data 
from the real-world database, collected primarily 
from community practices, and may not repre-
sent the entire OC population in the United 
States. The study included a broad patient cohort 
to be reflective of the real-world OC population, 
which included patients who were not treated 
with platinum-based 2L therapy or patients who 
may have had platinum-resistant or -refractory 
disease (which is inconsistent with the niraparib 
label), who were therefore at a higher risk of hav-
ing poorer outcomes. However, in the NOVA 
study-like subpopulation, all patients received a 
platinum-based 2L therapy and were required to 
have at least 6 months between the 1L and 2L, to 
exclude patients with platinum-resistant or 
-refractory disease. For both cohorts, patients 
who were treated with 2LM had longer OS than 
patients who were under AS. Relative to the 
NOVA study, this study excluded sBRCA because 
data distinguishing between gBRCA and sBRCA 
mutations were unavailable, and homologous 
recombination deficiency results were limited 
(unknown status ranged from 86.0% to 92.7% 
per cohort). Therefore, the findings of this study 
were limited to patients with BRCAwt, and direct 
comparisons with results of the NOVA study may 
be limited. Unlike randomized clinical trials, 
treatments are not assigned at random in real-
world clinical practice. These analyses did not 
account for post-index events (i.e., initiation of 
2LM after the predefined grace period or subse-
quent lines of therapy). The follow-up period in 
this study may have been limited for patients 
whose index date occurred toward the end of the 
study period. Furthermore, treatment response 
was not captured in the database. Therefore, the 
AS cohort could have included patients with sta-
ble disease or non-responders who were ineligible 
for 2LM niraparib monotherapy, and those 
patients were more likely to have poorer out-
comes. To account for this possible limitation, 
patients who initiated third-line therapy within 
60 days of the index were censored both in the AS 
and maintenance cohorts. However, this  
adjustment still did not capture 2L treatment 
non-responders who did not have subsequent 
treatment. Finally, niraparib is currently 
approved for patients with deleterious or 

suspected deleterious gBRCA mutations in the 
recurrent setting (i.e., 2L or later), based on 
results from NOVA,8 where among all patients 
who received niraparib (regardless of gBRCA sta-
tus), 39.2% of patients received 3 or more prior 
lines of therapy. However, because of methodo-
logical complexities, this real-world study focused 
on BRCAwt OC in the 2L setting and did not 
include patients who were treated with niraparib 
or AS in the third-line or later setting, so patients 
in NOVA were more heavily pretreated. Since the 
completion of the study, the approval of niraparib 
as 2LM therapy was amended in the United 
States to include only patients with deleterious or 
suspected deleterious gBRCA mutations,22 while 
the approval in Europe remained unchanged.23 
Despite this label change, the results from this 
real-world study demonstrated an OS benefit 
from 2LM niraparib monotherapy among patients 
with BRCAwt OC, compared with AS, suggesting 
the potential value of niraparib in these patients.

Conclusion
The findings of this study provide important 
real-world OS data for patients with recurrent 
OC who received niraparib monotherapy in the 
2LM setting. In this real-world study from a 
clinical practice population in the United 
States, results provide evidence of an OS bene-
fit from using 2LM niraparib monotherapy over 
AS that supports data generated in the  
NOVA clinical trial, specifically in patients with 
BRCAwt OC.
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