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BACKGROUND

Olaparib (AZD2281) is an oral poly(adenosine diphosphate [ADP]–ribose) polymerase 
inhibitor that has shown antitumor activity in patients with high-grade serous ovarian 
cancer with or without BRCA1 or BRCA2 germline mutations.

METHODS

We conducted a randomized, double-blind, placebo-controlled, phase 2 study to eval-
uate maintenance treatment with olaparib in patients with platinum-sensitive, re-
lapsed, high-grade serous ovarian cancer who had received two or more platinum-
based regimens and had had a partial or complete response to their most recent 
platinum-based regimen. Patients were randomly assigned to receive olaparib, at a 
dose of 400 mg twice daily, or placebo. The primary end point was progression-free 
survival according to the Response Evaluation Criteria in Solid Tumors guidelines.

RESULTS

Of 265 patients who underwent randomization, 136 were assigned to the olaparib 
group and 129 to the placebo group. Progression-free survival was significantly 
longer with olaparib than with placebo (median, 8.4 months vs. 4.8 months from 
randomization on completion of chemotherapy; hazard ratio for progression or 
death, 0.35; 95% confidence interval [CI], 0.25 to 0.49; P<0.001). Subgroup analyses 
of progression-free survival showed that, regardless of subgroup, patients in the 
olaparib group had a lower risk of progression. Adverse events more commonly 
reported in the olaparib group than in the placebo group (by more than 10% of 
patients) were nausea (68% vs. 35%), fatigue (49% vs. 38%), vomiting (32% vs. 14%), 
and anemia (17% vs. 5%); the majority of adverse events were grade 1 or 2. An in-
terim analysis of overall survival (38% maturity, meaning that 38% of the patients 
had died) showed no significant difference between groups (hazard ratio with 
olaparib, 0.94; 95% CI, 0.63 to 1.39; P = 0.75).

CONCLUSIONS

Olaparib as maintenance treatment significantly improved progression-free survival 
among patients with platinum-sensitive, relapsed, high-grade serous ovarian cancer. 
Interim analysis showed no overall survival benefit. The toxicity profile of olaparib 
in this population was consistent with that in previous studies. (Funded by Astra-
Zeneca; ClinicalTrials.gov number, NCT00753545.)
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Ovarian cancer is the leading cause 
of death from gynecologic tumors in the 
Western world.1 Approximately 80% of pa-

tients with newly diagnosed ovarian cancer have a 
response to platinum-based chemotherapy. How-
ever, most patients have relapses, and responses to 
subsequent therapies are generally short-lived.2-6 
Maintenance chemotherapy as part of first-line 
treatment has been shown to prolong control of 
ovarian cancer,7 and disease control has also been 
prolonged with the combination of bevacizumab 
and chemotherapy in patients receiving first-line 
treatment8,9 and in those with platinum-sensitive 
relapsed ovarian cancer.10 However, new treat-
ments are needed because most patients eventu-
ally have a relapse.

Women with germline mutations in BRCA1, 
BRCA2, or both (BRCA1/2) have an increased risk 
of ovarian cancer, particularly the most common 
type, invasive high-grade serous carcinoma.11 About 
15% of epithelial ovarian cancers are deficient in 
homologous recombination repair, owing to mu-
tations in BRCA1/2.12,13 In up to 50% of patients 
with high-grade serous tumors, the tumor cells 
may be deficient in homologous recombination as 
a result of germline or somatically acquired BRCA1/2 
mutations, epigenetic inactivation of BRCA1, or 
defects in the homologous recombination path-
way that are independent of BRCA1/2.14 The silenc-
ing or dysfunction of genes in BRCA1/2-related 
pathways gives rise to a “BRCAness” phenotype 
similar to that resulting from inherent mutations 
in BRCA1/2. Microarray studies in serous epithelial 
ovarian cancer have identified a BRCAness gene-
expression profile that appears to correlate with 
responsiveness to both platinum-based chemo-
therapy and poly(adenosine diphosphate [ADP]–
ribose) polymerase (PARP) inhibitors.15,16

PARP plays an essential part in the repair of 
single-stranded DNA breaks, through the base-
excision-repair pathway, and it has been proposed 
that PARP keeps low-fidelity nonhomologous-end-
joining DNA repair machinery in check.17 Thus, 
PARP inhibition leads to the formation of double-
stranded DNA breaks that cannot be accurately 
repaired in tumors with homologous recombina-
tion deficiency,18,19 owing to aberrant activation of 
low-fidelity repair mediated by nonhomologous 
end joining,17 a concept known as synthetic lethal-
ity.20 Olaparib (AZD2281) is a potent oral PARP 
inhibitor that induces synthetic lethality in BRCA1/2-
deficient tumor cells.21,22 Antitumor activity at 
doses that were not unacceptably toxic was ob-

served in phase 1 and phase 2 monotherapy stud-
ies involving patients with ovarian cancer who 
had BRCA1/2 germline mutations.23-25 In addition, 
a phase 2 study of olaparib monotherapy in pa-
tients with high-grade serous ovarian cancer with 
or without BRCA1/2 mutations showed objective 
response rates of 41% for patients with BRCA1/2 
mutations and 24% for those without such mu-
tations.26

We evaluated the efficacy of olaparib mono-
therapy as maintenance treatment in patients with 
platinum-sensitive, relapsed, high-grade serous 
ovarian cancer who had had a response to their 
most recent platinum-based chemotherapy.

ME THODS

PATIENTS

Patients were eligible if they were 18 years of age 
or older and had recurrent ovarian or fallopian-
tube cancer or primary peritoneal cancer with high-
grade (grade 2 or 3) serous features or a serous 
component, which was platinum-sensitive (defined 
by an objective response to a previous platinum-
based therapy for more than 6 months). Eligible 
patients had completed at least two courses of 
platinum-based chemotherapy, and their most re-
cent regimen induced an objective response as de-
fined by the Response Evaluation Criteria in Solid 
Tumors (RECIST) guidelines, version 1.0,27 or a 
cancer antigen 125 (CA-125) response, according 
to Gynecological Cancer InterGroup criteria28 (see 
the Supplementary Appendix, available with the 
full text of this article at NEJM.org). The study 
design is shown in Figure 1. Other key inclusion 
criteria were CA-125 measurements before treat-
ment that were below the upper limit of the nor-
mal range (in the case of values above this limit, 
any increase in a second sample, obtained more 
than 7 days later, had to be less than a 15% increase 
from the first sample). BRCA1/2 mutation status 
was not required. All patients provided written 
informed consent.

STUDY DESIGN AND OVERSIGHT

In this randomized, double-blind, phase 2 study, 
eligible patients were stratified according to the 
interval between disease progression and comple-
tion of their penultimate platinum-based regimen 
(from 6 to 12 months vs. more than 12 months), 
objective response to their most recent regimen 
(complete response vs. partial response), and an-
cestry (Jewish vs. non-Jewish), to help balance 
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the distribution of BRCA1/2 germline mutations 
(which are found more frequently in Jewish pop-
ulations). With the use of an interactive voice re-
sponse system, patients were randomly assigned in 
a 1:1 ratio to receive olaparib capsules, at a dose 
of 400 mg twice daily (the monotherapy dose 
shown to be the maximum dose associated with 
acceptable adverse-event rates),23 or matching pla-
cebo within 8 weeks after completion of the last 
dose of platinum-based chemotherapy (Fig. 1). 
Study treatment was blinded with the use of unique 
identifiers generated during randomization. Pa-
tients continued the assigned study treatment until 

objective disease progression, as defined by RECIST 
guidelines, provided that they did not meet any 
criteria for discontinuation (any grade 3 or 4 ad-
verse event that did not resolve completely or to 
grade 1 within 28 days after onset, according to 
the National Cancer Institute’s Common Terminol-
ogy Criteria for Adverse Events [CTCAE], version 
3.0) (http://ctep.cancer.gov/protocolDevelopment/ 
electronic_applications/docs/ctcaev3.pdf). Treat-
ment was interrupted for any event of CTCAE 
grade 3 or 4 that was considered to be related to 
treatment. If the toxicity resolved entirely or to a 
grade 1 level, treatment was restarted with a re-

265 Underwent randomization (1:1)
within 8 wk after completion of their last
dose of platinum-based chemotherapy

326 Patients were screened

136 Were assigned to receive olaparib 129 Were assigned to receive placebo

68 Discontinued treatment
54 Had disease progression
9 Withdrew consent
3 Had adverse event
1 Was lost to follow-up
1 Had other reason

16 Discontinued study
9 Died
2 Were lost to follow-up
5 Withdrew consent

107 Discontinued treatment
93 Had disease progression
8 Withdrew consent
2 Had adverse event
1 Had serious protocol

deviation
3 Had other reasons

21 Discontinued study
10 Died
5 Were lost to follow-up
6 Withdrew consent

1 Withdrew consent

61 Did not meet eligibility criteria

136 Received treatment
136 Were included in the study analysis

128 Received treatment
129 Were included in the study analysis

68 Were included in ongoing treatment
120 Were included in ongoing study

21 Were included in ongoing treatment
108 Were included in ongoing study

Figure 1. Enrollment, Randomization, and Treatment.

Of the 326 patients who were screened, 265 met the eligibility criteria and underwent randomization within 8 weeks 
after receiving their last dose of platinum-based chemotherapy. Patients could continue receiving olaparib or placebo 
until disease progression or as long as they were benefitting from the treatment and did not meet any criteria for 
discontinuation (i.e., the ongoing-treatment group). We followed patients until progression of disease, regardless  
of whether the treatment was discontinued or delayed or whether there were deviations from the protocol (i.e., the 
ongoing study group). GCIG denotes Gynecologic Cancer InterGroup.
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duction in the dose to 200 mg or 100 mg twice 
daily. If the event did not resolve within 4 weeks 
after treatment or if two previous treatment in-
terruptions had occurred, the patient was with-
drawn from the study. Patients receiving placebo 
were not permitted to cross over to treatment with 
olaparib after disease progression.

The study protocol was approved by the insti-
tutional review board or independent ethics com-
mittee at each investigational site; the protocol 
and the statistical analysis plan are available at 
NEJM.org. The study was performed in accordance 
with the Declaration of Helsinki and the guide-
lines for Good Clinical Practice. The study was 
designed by the first author, in collaboration with 
the last author and the study sponsor, AstraZeneca. 
Data collection and analysis were performed by the 
sponsor, and all the authors had full access to 
the data. All the authors vouch for the complete-
ness and accuracy of the data and analyses and 
the fidelity of the study to the protocol. The manu-
script was written by the first author, with edito-
rial assistance funded by the sponsor, and was 
reviewed by all authors and the sponsor. The deci-
sion to submit the manuscript for publication was 
made by all the authors and the sponsor.

STUDY END POINTS AND ASSESSMENTS

The primary end point was progression-free sur-
vival, as assessed by the site investigator and de-
fined as the time from randomization (on comple-
tion of chemotherapy) until objective assessment 
of disease progression according to RECIST guide-
lines27 or death (from any cause in the absence of 
progression of disease). Progression-free survival 
was assessed with the use of computed tomograph-
ic scans obtained every 12 weeks and was calcu-
lated on the basis of measurements of target and 
nontarget lesions and assessment for new lesions 
that were recorded by the investigators. In addi-
tion, a blinded independent central review of tu-
mor scans was performed retrospectively.

Secondary efficacy end points were time to 
progression, according to RECIST guidelines or 
CA-125 level, whichever showed earlier progression 
(with the CA-125 level assessed according to Gyne-
cological Cancer InterGroup criteria; see the Sup-
plementary Appendix)28; objective response rate, 
as determined according to RECIST guidelines or 
a combination of RECIST guidelines and CA-125 
level; disease-control rate, according to RECIST 
guidelines (i.e., the percentage of patients who had 
confirmed complete response, partial response, 

stable disease, or no evidence of disease for at 
least 23 weeks); percentage change from baseline 
in the size of the target tumor lesion at weeks 12 
and 24; and overall survival. Disease-related symp-
toms and health-related quality of life as reported 
by the patients were also measured (for details, 
see the Supplementary Appendix). Safety was as-
sessed throughout the study by monitoring for 
adverse events, biochemical laboratory tests, as-
sessment of vital signs, and physical examination.

STATISTICAL ANALYSIS

A total enrollment of 250 patients was planned 
for the study, and the primary analysis was to be 
performed when at least 137 progression-free 
survival events had occurred. Assuming that the 
true hazard ratio for progression or death with 
olaparib versus placebo was 0.75 (corresponding 
to a 33% increase in the median duration of pro-
gression-free survival, from 9 to 12 months after 
randomization) and that the overall type 1 error 
was 20% (one-sided test), we calculated that the 
analysis would have 80% power to show a sig-
nificant difference in favor of olaparib (one-sided 
P<0.20).

Analyses of efficacy and patient-reported out-
comes included all patients who were randomly 
assigned to a study group, and safety analyses 
included all patients who received at least one 
dose of the assigned study medication. Time-to-
event variables (i.e., progression-free survival, over-
all survival, and time to worsening of disease-
related symptoms and health-related quality of 
life) were analyzed with the use of a Cox propor-
tional-hazards model that included covariates that 
were used as stratification factors at randomiza-
tion. A supportive analysis of progression-free 
survival with the use of the log-rank test was 
performed (stratified by randomization factors). 
Predictive and prognostic factors for progres-
sion-free survival were explored with the use of 
preplanned subgroup analyses, including status 
with respect to BRCA1/2 germline mutation, age, 
Jewish or non-Jewish ancestry, response status at 
baseline, and time to progression from the start 
of the penultimate platinum-based regimen. The 
heterogeneity of the treatment effect among the 
subgroups was assessed with the use of statistical 
interaction tests and forest plots. An interim 
analysis of overall survival was performed after 
101 deaths had been recorded. The final analysis 
of overall survival will be performed at 60% ma-
turity (i.e., when 60% of the patients have died). 
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Response rates and rates of improvement in pa-
tient-reported outcomes were analyzed with the 
use of logistic regression, and the percentage 
change in tumor size was assessed with the use 
of analysis of covariance; both these analyses were 
adjusted for the stratification factors at random-
ization. All reported P values and confidence in-
tervals are two-sided.

R ESULT S

PATIENTS

Between August 28, 2008, and February 9, 2010, 
we screened 326 patients at 82 investigational 
sites in 16 countries. Of the 265 patients who met 
the eligibility criteria, 136 were randomly assigned 
to receive olaparib, at a dose of 400 mg twice 
daily, and 129 to receive placebo (Fig. 1). At the 
data-cutoff point (June 30, 2010), 68 patients 

(50%) in the olaparib group and 21 (16%) in the 
placebo group were still receiving the study treat-
ment. Demographic and baseline characteristics 
of the patients (Table 1) and any protocol devia-
tions with the potential to affect the primary anal-
ysis (Table 1 in the Supplementary Appendix) were 
well balanced between the two study groups.

EFFICACY

An analysis performed after 153 progression events 
had occurred (in 57.7% of patients) showed that 
progression-free survival was significantly longer 
in the olaparib group than in the placebo group. 
Median progression-free survival was 8.4 months 
in the olaparib group versus 4.8 months in the 
placebo group (hazard ratio for progression or 
death, 0.35; 95% confidence interval [CI], 0.25 to 
0.49; P<0.001) (Fig. 2A). A stratified log-rank test 
of progression-free survival supported the primary 

Table 1. Demographic and Baseline Characteristics of the Patients.

Characteristic
Olaparib
(N = 136)

Placebo 
(N = 129)

Age — yr

Median 58.0 59.0

Range 21–89 33–84

Ancestry — no. (%)*

Non-Jewish 116 (85.3) 112 (86.8)

Jewish 20 (14.7) 17 (13.2)

Ashkenazi 16 (11.8) 12 (9.3)

Sephardi or Mizrahi 3 (2.2) 2 (1.6)

Other or unknown 1 (0.7) 3 (2.3)

ECOG performance status — no. (%)†

0 110 (80.9) 95 (73.6)

1 23 (16.9) 30 (23.3)

2 1 (0.7) 2 (1.6)

Unknown 2 (1.5) 2 (1.6)

Primary tumor location — no. (%)

Ovary 119 (87.5) 109 (84.5)

Fallopian tube 3 (2.2) 4 (3.1)

Peritoneum 14 (10.3) 16 (12.4)

Time to progression with penultimate platinum-based regimen — no. (%)

>6–12 mo 53 (39.0) 54 (41.9)

>12 mo 83 (61.0) 75 (58.1)

Objective response to most recent platinum-based regimen — no. (%)

Complete 57 (41.9) 63 (48.8)

Partial 79 (58.1) 66 (51.2)
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analysis (hazard ratio, 0.37; 95% CI, 0.26 to 0.51; 
P<0.001). A blinded, independent, central review 
of the data also showed consistent results (hazard 
ratio, 0.39; 95% CI, 0.27 to 0.55; P<0.001). Subgroup 
analyses of progression-free survival showed that, 
regardless of subgroup, patients in the olaparib 
group had a lower risk of progression than those 
in the placebo group (Fig. 2B). No predictive fac-
tors were identified (global treatment-by-subgroup 
interaction test, P = 0.15). A complete response (vs. 
partial response) to the final platinum-based ther-
apy before study entry was a significant prognostic 
factor for longer progression-free survival, regard-
less of study group (hazard ratio, 0.46; P<0.001).

The secondary end point of time to progression 
according to the RECIST guidelines or CA-125 
level, whichever showed earlier progression, was 
also significantly longer in the olaparib group than 
in the placebo group (median, 8.3 months vs. 3.7 
months; hazard ratio for progression, 0.35; 95% CI, 
0.25 to 0.47; P<0.001). At study entry, 40% of the 
overall study population had measurable disease 
and could be assessed for an objective response 

according to RECIST guidelines; the response rate 
was 12% (7 of 57 patients with measurable dis-
ease at study entry) in the olaparib group, as com-
pared with 4% (2 of 48) in the placebo group 
(odds ratio, 3.36; 95% CI, 0.75 to 23.72; P = 0.12). 
At the time of the data-cutoff point for progres-
sion-free survival, too few deaths had occurred for 
a survival analysis to be performed. However, at 
the interim analysis of overall survival (data-cutoff 
point, October 31, 2011), 101 patients (38%) had 
died: 52 in the olaparib group and 49 in the pla-
cebo group. No significant difference in overall 
survival was observed (hazard ratio for death in the 
olaparib group, 0.94; 95% CI, 0.63 to 1.39; P = 0.75). 
The median overall survival was similar in the two 
study groups (29.7 months in the olaparib group 
and 29.9 months in the placebo group). At the time 
of the interim analysis of overall survival, 29 pa-
tients were still receiving olaparib after a period 
of at least 21 months, and 4 patients were still 
receiving placebo. The secondary end points of 
change in tumor size, combined response rate ac-
cording to RECIST guidelines and CA-125 mea-

Table 1. (Continued.)

Characteristic
Olaparib
(N = 136)

Placebo 
(N = 129)

BRCA-germline-mutation status — no. (%)

BRCA 1 or BRCA 2 mutation 31 (22.8) 28 (21.7)

BRCA1 mutation 25 (18.4) 20 (15.5)

BRCA2 mutation 6 (4.4) 7 (5.4)

Both BRCA1 and BRCA2 mutations 0 1 (0.8)

Negative 18 (13.2) 20 (15.5)

Unknown 87 (64.0) 81 (62.8)

Previous chemotherapy regimens — no.

Median 3‡ 3

Range 0–11 2–8

Previous platinum-based chemotherapy regimens — no.

Median 2‡ 2

Range 0–7 2–8

* Ancestry was self-reported. Data on race or ethnic group, which was determined by the investigators, were as follows: 
more than 95% of the patients in each study group were white (95.6% in the olaparib group and 97.7% in the placebo 
group). Data for the remaining patients were as follows: black (1.5% in the olaparib group and 0.8% in the placebo 
group), Asian (1.5% and 1.6%, respectively), and other (1.5% and 0%, respectively).

† The Eastern Cooperative Oncology Group (ECOG) performance status is measured on a scale from 0 to 4, with 0 indi-
cating normal activity, 1 restricted in strenuous activity but ambulatory and able to carry out light work, 2 ambulatory 
more than 50% of the time, 3 ambulatory 50% of the time or less and nursing care is required, and 4 bedridden and 
possibly requiring hospitalization.

‡ One patient received two regimens of platinum-based chemotherapy that were not recorded because the data were not 
entered into the database before it was locked. This patient was therefore classified as having received no chemotherapy 
regimens.
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surement (Table 2 in the Supplementary Appen-
dix), and disease-control rate are reported in the 
Supplementary Appendix.

SAFETY

The majority of patients (246 of 264) had one or 
more adverse events, most of which were grade 1 or 

2 (Table 2). Adverse events with an incidence that 
was at least 10% higher in the olaparib group than 
in the placebo group, were nausea, fatigue, vomit-
ing, and anemia. In both groups, nausea, fatigue, 
and vomiting were intermittent and did not require 
discontinuation of the study treatment. The inci-
dence of grade 3 or 4 adverse events was 35.3% in 
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B

A

Hazard ratio, 0.35 (95% CI, 0.25–0.49)
P<0.001

No. at Risk
Olaparib
Placebo

136
129

104
72

51
23

23
7

6
1

0
0

60/136 (44.1)
93/129 (72.1)

8.4
4.8

0.5 0.6 0.7 0.8 0.90.3 0.40.20.1 1.0

Placebo
Better

Olaparib Better

Overall

BRCA mutation

Yes

Status known

Status unknown

Age

<50 yr

≥50 to <65 yr

≥65 yr

Race or ethnic group

White

Non-Jewish ancestry

Baseline response

Complete

Partial

Penultimate platinum-based regimen

6–12 mo to progression

>12 mo to progression

0.0

Hazard Ratio (95% CI)Subgroup

No. of Patients/
Total No. (%)

Median
Progression-free
 Survival (mo)

Placebo

Olaparib

Figure 2. Kaplan–Meier Estimates and Subgroup Analysis of Progression-free Survival.

Panel A shows Kaplan–Meier curves for progression-free survival in the randomized population. Progression events 
were observed in 60 patients (44.1%) in the olaparib group and 93 (72.1%) in the placebo group. Panel B shows a 
subgroup analysis of progression-free survival in the randomized population. The size of the circles is proportional 
to the number of events. The gray band represents 95% confidence intervals for the overall population. The sub-
groups of patients who did not have the BRCA mutation or who were Jewish were not included in the subgroup 
analysis because there were fewer than 20 events in those subgroups.
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the olaparib group and 20.3% in the placebo group 
(Table 2). A total of seven grade 4 events were re-
ported in the olaparib group (in 5.1% of patients), 
and two were reported in the placebo group (in 
1.6% of patients) (Table 3). There were no unex-
pected changes in biochemical laboratory measure-
ments, vital signs, or findings on physical exami-
nation in either group.

At the time of the data-cutoff point, the median 
duration of exposure to the treatment was 206.5 
days (range, 3 to 469) for olaparib and 141 days 
(range, 34 to 413) for placebo, and the mean rate 
of adherence to the assigned study treatment was 
85% and 96%, respectively. More patients in the 
olaparib group had dose interruptions or reduc-

tions (27.9% and 22.8%, respectively) as a result 
of adverse events, as compared with the placebo 
group (8.6% and 4.7%). The most common ad-
verse events that resulted in interruptions or re-
ductions in the dose of olaparib were vomiting, 
nausea, and fatigue. Adverse events that led to 
the permanent discontinuation of treatment oc-
curred in three patients receiving olaparib (one 
each with palpitations and myalgia, erythematous 
rash, and nausea and obstruction in the small 
intestine) and in one patient receiving placebo 
(nausea); all these adverse events were grade 2 
and were considered by the investigator to be 
related to treatment, except for the grade 4 ob-
struction in the small intestine.

Table 2. Adverse Events.*

Event Olaparib (N = 136) Placebo (N = 128)

Any Grade Grade 1 Grade 2 Grade 3 or 4 Any Grade Grade 1 Grade 2 Grade 3 or 4

number of patients (percent)

Any 130 (95.6) NA NA 48 (35.3) 116 (90.6) NA NA 26 (20.3)

Nausea 93 (68.4) 71 (52.2) 19 (14.0) 3 (2.2) 45 (35.2) 35 (27.3) 10 (7.8) 0

Fatigue 66 (48.5) 32 (23.5) 25 (18.4) 9 (6.6) 48 (37.5) 36 (28.1) 8 (6.3) 4 (3.1)†

Vomiting 43 (31.6) 27 (19.9) 13 (9.6) 3 (2.2) 18 (14.1) 12 (9.4) 5 (3.9) 1 (0.8)

Diarrhea 31 (22.8) 23 (16.9) 5 (3.7) 3 (2.2) 29 (22.7) 21 (16.4) 5 (3.9) 3 (2.3)

Headache 25 (18.4) 16 (11.8) 9 (6.6) 0 15 (11.7) 13 (10.2) 1 (0.8) 1 (0.8)

Decreased appetite 25 (18.4) 17 (12.5) 8 (5.9) 0 17 (13.3) 13 (10.2) 4 (3.1) 0

Abdominal pain 24 (17.6) 11 (8.1) 11 (8.1) 2 (1.5) 33 (25.8) 26 (20.3) 3 (2.3) 4 (3.1)

Anemia 23 (16.9) 3 (2.2) 13 (9.6) 7 (5.1) 6 (4.7) 3 (2.3) 2 (1.6) 1 (0.8)

Dyspepsia 22 (16.2) 19 (14.0) 3 (2.2) 0 11 (8.6) 9 (7.0) 2 (1.6) 0

Dysgeusia 19 (14.0) 17 (12.5) 2 (1.5) 0 8 (6.3) 8 (6.3) 0 0

Cough 18 (13.2) 14 (10.3) 4 (2.9) 0 12 (9.4) 11 (8.6) 1 (0.8) 0

Upper abdominal pain 18 (13.2) 12 (8.8) 6 (4.4) 0 10 (7.8) 6 (4.7) 3 (2.3) 1 (0.8)

Arthralgia 16 (11.8) 10 (7.4) 6 (4.4) 0 17 (13.3) 14 (10.9) 3 (2.3) 0

Nasopharyngitis 17 (12.5) 12 (8.8) 5 (3.7) 0 14 (10.9) 11 (8.6) 3 (2.3) 0

Constipation 17 (12.5) 12 (8.8) 5 (3.7) 0 13 (10.2) 11 (8.6) 2 (1.6) 0

Dizziness 17 (12.5) 14 (10.3) 3 (2.2) 0 9 (7.0) 9 (7.0) 0 0

Asthenia 16 (11.8) 10 (7.4) 5 (3.7) 1 (0.7) 12 (9.4) 11 (8.6) 1 (0.8) 0

Back pain 16 (11.8) 9 (6.6) 4 (2.9) 3 (2.2) 10 (7.8) 8 (6.3) 2 (1.6) 0

Hot flush 5 (3.7) 4 (2.9) 1 (0.7) 0 15 (11.7) 13 (10.2) 2 (1.6) 0

Abdominal distention 14 (10.3) 13 (9.6) 1 (0.7) 0 11 (8.6) 10 (7.8) 1 (0.8) 0

* Adverse events reported here occurred in at least 10% of patients in either study group. Adverse events were graded according to the 
National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE), version 3.0. NA denotes not available.

† One patient in the placebo group inadvertently received olaparib at a dose of 400 mg twice daily for approximately 2 weeks between days  
29 and 84. The exact dates and duration are unknown. It is not known whether the patient was receiving olaparib or placebo when the ad-
verse event occurred on day 56. This adverse event was counted in the safety analysis for placebo, but the possibility that it was attributable 
to olaparib cannot be excluded.
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PATIENT-REPORTED OUTCOMES

There were no significant between-group differ-
ences in disease-related symptoms or rates of im-
provement in health-related quality of life, as mea-
sured by scores on the Functional Assessment of 
Cancer Therapy (FACT)–Ovarian questionnaire, the 
FACT–National Comprehensive Cancer Network 
Ovarian Symptom Index, and the Trial Outcome 
Index (Table 3 in the Supplementary Appendix).29 
The time to worsening of each of these end points 
was shorter with olaparib than with placebo; how-
ever, the difference was not significant (Table 4 
in the Supplementary Appendix).

DISCUSSION

This randomized, phase 2 clinical trial involving 
patients with recurrent platinum-sensitive, high-
grade serous ovarian cancer targeted a histologi-
cally and phenotypically defined subgroup of pa-
tients who have tumor cells that are highly 
enriched for homologous-recombination deficien-
cy. In this population, maintenance therapy with 
olaparib, at a dose of 400 mg twice daily, signifi-
cantly improved the duration of progression-free 
survival, as compared with placebo. Furthermore, 
the lower risk of disease progression associated 
with olaparib treatment was consistent across all 
the subgroups analyzed (Fig. 2B). A significant 
benefit in the secondary end points of time to 
progression, as assessed by means of RECIST 
guidelines or CA-125 level, whichever showed 
earlier progression, and change in tumor size at 
24 weeks was also observed in patients receiving 

olaparib. The identical hazard ratios for the 
primary end point of progression-free survival, 
according to RECIST guidelines, and for the sec-
ondary progression end point that also incorpo-
rated objective CA-125 measurements further sup-
port the validity of the significant improvement in 
progression-free survival. However, the observed 
benefit with respect to progression-free survival 
did not translate into an overall survival benefit 
at the time of the interim analysis of overall sur-
vival. Our data cannot address differences that 
might exist between patients with BRCA germline 
mutations and those with a BRCAness pheno-
type; it will be important to address these ques-
tions at the final analysis of overall survival.

There is a need to identify biomarkers to select 
patients for this therapy. The identification of bio-
markers for homologous-recombination deficiency 
may provide an opportunity to target PARP in-
hibitors to the appropriate population. A recent 
study showed that the formation of Rad51 foci 
correlated with an in vitro response to PARP inhi-
bition in primary epithelial ovarian-cancer cells.30 
Rad51 is involved in homologous recombination 
repair; it is relocalized to the nucleus in response 
to DNA damage to form distinct foci that are 
thought to be assemblages of proteins required 
for homologous recombination repair.

The toxicity profile of olaparib in this patient 
population was consistent with that reported in 
previous clinical studies.24,25,31 The majority of 
adverse events were grade 1 or 2 and did not 
require interruptions of the treatment. Dose modi-
fications were more common in the olaparib 

Table 3. Grade 4 Adverse Events.*

Event Olaparib (N = 136) Placebo (N = 128)

No. of  
Patients (%) Action Taken

No. of  
Patients (%) Action Taken

Increased blood level of creatine  
kinase

2 (1.5) None (1), treatment temporarily 
stopped (1)

0

Obstruction of small intestine 1 (0.7) Treatment permanently stopped† 1 (0.8) Treatment temporarily stopped

Anemia 1 (0.7) None 0

Abdominal pain 0 1 (0.8) None

Fatigue 1 (0.7) Reduction of dose 0

Increased blood level of amylase 1 (0.7) Treatment temporarily stopped 0

Pulmonary embolism 1 (0.7) Treatment temporarily stopped 0

* Adverse events were graded according to the CTCAE.
† Treatment was stopped in this patient, owing to an earlier adverse event of nausea before this grade 4 adverse event.
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group; however, discontinuations due to adverse 
events were infrequent, and adherence to therapy 
was high. There were no significant differences 
between the study groups in the end points for 
symptoms or health-related quality of life.

The median progression-free survival of 4.8 
months from randomization in the placebo group 
was shorter than the expected progression-free 
survival specified in the protocol (9 months). At 
the time that the study was designed, there were 
no reported data from trials of maintenance 
treatment in patients with a relapse of platinum-
responsive ovarian cancer, which would have pro-
vided a basis for estimating progression-free sur-
vival in the placebo group. However, the observed 
value of 4.8 months is consistent with recently 
published data from studies of maintenance treat-
ment in similar patient populations (5.8 months 
and 2.8 months),32,33 suggesting that progression-
free survival in the placebo group in our study 
was in line with that expected.

Because only patients with a response to che-
motherapy were enrolled in the study, just 40% had 

measurable disease at entry. Objective response 
was not an informative end point because there 
were limited opportunities for further responses. 
Response rates were low in both study groups, and 
some patients in the placebo group had a reduction 
in tumor size.

In conclusion, the results from this random-
ized, phase 2 study show that maintenance treat-
ment with olaparib was associated with a signifi-
cant improvement in progression-free survival 
among patients with platinum-sensitive, relapsed, 
high-grade serous ovarian cancer. However, at the 
interim analysis, this did not translate into an 
overall survival benefit. As of this writing, 21% 
of the patients were still receiving olaparib (and 
3% were still receiving placebo), which indicates 
that the disease is controlled for a prolonged 
period in some patients.
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