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Abstract
Olaparib (Lynparza®) is a poly (adenosine diphosphate-ribose) polymerase (PARP) inhibitor approved for first-line mainte-
nance treatment in adults with advanced ovarian cancer who are in complete or partial response to first-line, platinum-based 
chemotherapy. Originally approved as monotherapy, olaparib is also approved to be administered in combination with 
bevacizumab in patients whose cancer is associated with homologous recombination deficiency (HRD), defined by either a 
BRCA1/2 mutation and/or genomic instability. In phase III trials, olaparib monotherapy significantly improved progression-
free survival (PFS) relative to placebo (SOLO-1), as did olaparib plus bevacizumab relative to placebo plus bevacizumab 
(PAOLA-1), in patients with advanced ovarian cancer who had responded to platinum-based chemotherapy. In PAOLA-1, 
improvements in PFS with olaparib plus bevacizumab were not seen in patients with HRD-negative tumours relative to pla-
cebo plus bevacizumab. Both olaparib monotherapy and olaparib in combination with bevacizumab had generally manageable 
tolerability profiles. Olaparib, alone or in combination with bevacizumab, is a useful option for the first-line maintenance 
treatment of adults with HRD-positive, advanced epithelial ovarian, fallopian tube or primary peritoneal cancer who are in 
complete or partial response to first-line, platinum-based chemotherapy.

Plain Language Summary
Oral olaparib (Lynparza®) was originally approved as monotherapy for the first-line maintenance treatment of adults with 
advanced high-grade epithelial ovarian, fallopian tube or primary peritoneal cancer who responded to first-line, platinum-based 
chemotherapy. Olaparib is also approved to be used in combination with bevacizumab in patients whose cancer is associated 
with homologous recombination deficiency (HRD), which is characterized by BRCA1/2 mutations or genomic instability. 
Olaparib reduced the risk of disease progression or death in patients who had received platinum-based chemotherapy without 
bevacizumab (when olaparib was given as monotherapy) and with bevacizumab (when olaparib was given with bevacizumab). 
However, this reduction was not seen in patients with HRD-negative tumours who were treated with olaparib plus bevacizumab 
compared with placebo plus bevacizumab. Both olaparib monotherapy and olaparib in combination with bevacizumab had 
generally manageable tolerability profiles. Olaparib, alone or in combination with bevacizumab, is a useful option for the 
first-line maintenance treatment of adults with HRD-positive, advanced ovarian cancer who responded to first-line, platinum-
based chemotherapy.
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1  Introduction

Among all gynaecological cancers, ovarian cancer has the 
highest mortality rate in the USA [1] and the second high-
est in the EU and UK (behind cervical cancer) [2]. Due to a 
lack of clear symptoms earlier in the disease, the majority of 
patients with ovarian cancer present with advanced disease 
at the time of diagnosis, and relapse despite aggressive treat-
ment measures such as cytoreductive surgery and platinum-
based chemotherapy; their life expectancy beyond treatment 
is usually short [3]. Minimizing the chances of disease recur-
rence in those who have responded to primary treatment 
therefore forms an important facet in the treatment of ovar-
ian cancer. Until recently, bevacizumab [a vascular endothe-
lial growth factor receptor (VEGFR) inhibitor] was the only 
available option for maintenance treatment following first-
line platinum-based chemotherapy in advanced ovarian can-
cer; it may also be administered alongside chemotherapy in 
patients with advanced ovarian cancer [4].

High-grade serous ovarian carcinoma (HGSOC) is the most 
common subtype of epithelial ovarian cancer [5] and is fre-
quently associated with genomic instability, with homologous 
recombination deficiency (HRD) seen in ≈ 50% of patients 
with HGSOC [6]. HRD commonly manifests as BRCA1 and/
or BRCA2 mutations in these tumours and results in limited 
functionality in DNA double-strand break repair [7]. As poly 
(adenosine diphosphate-ribose) polymerase (PARP) inhibitors 
obstruct another key component in DNA repair, they are par-
ticularly effective in exacerbating DNA damage in these cells 
and therefore in promoting their death [8]. PARP inhibitors 
including olaparib (Lynparza®), niraparib and rucaparib, have 
accordingly demonstrated effectiveness as maintenance treat-
ment in patients with HRD-positive epithelial ovarian cancer, 
with improved rates of survival [8].

Olaparib as monotherapy is approved for the first-line 
maintenance treatment of adults with advanced high-grade 
epithelial ovarian, fallopian tube or primary peritoneal can-
cer who are in complete or partial response to first-line, 
platinum-based chemotherapy, with deleterious or sus-
pected deleterious germline or somatic BRCA1/2 mutations 
[9, 10]; its use in this indication has been previously dis-
cussed [11, 12]. Recently, olaparib has also been approved 
in the EU [9] and USA [10] to be administered as first-line 
maintenance treatment in combination with bevacizumab 
for patients whose cancer is associated with HRD-positive 
status, which is defined by either a deleterious or suspected 
BRCA1/2 mutation and/or genomic instability. This article 
reviews the therapeutic efficacy and tolerability of olaparib 
in these first-line maintenance indications; discussion of its 
used in other approved indications is beyond the scope of 
this review. The pharmacological properties of olaparib are 
summarized in Table 1.

2 � Therapeutic Efficacy of Olaparib

Two randomized, double-blind, placebo-controlled, multi-
national phase III trials assessed the efficacy of first-line 
maintenance therapy with oral olaparib, as monotherapy 
(SOLO-1; n = 391 [13]) and as combination therapy with 
bevacizumab (PAOLA-1; n = 806 [14]), in women newly 
diagnosed with advanced (International Federation of Gyne-
cology and Obstetrics stage III or IV) high-grade serous or 
endometerioid ovarian cancer, primary peritoneal cancer, 
and/or fallopian tube cancer (Fig. 1).

Eligible patients (aged ≥ 18 years) had received first-
line, platinum-based chemotherapy (6–9 cycles; ≥ 4 cycles 
in patients who had discontinued chemotherapy earlier due 
to non-haematological toxicity) without bevacizumab [13] 
or with bevacizumab [14], to which they had a complete or 
partial clinical response [13, 14]. In SOLO-1, patients with 
stage III disease had previously received cytoreductive sur-
gery before or during but before the end of chemotherapy, 
and those with stage IV disease had undergone biopsy or 
cytoreductive surgery (upfront or interval) [13]. SOLO-1 
participants also had a confirmed or suspected germline or 
somatic BRCA1 and/or BRCA2 mutation at baseline [13]. 
PAOLA-1 enrolled patients regardless of BRCA​ mutation 
status and also included patients with other non-mucinous 
epithelial ovarian cancers, provided that they had a delete-
rious germline BRCA1 or BRCA2 mutation [14]. Patients 
who had received radiotherapy within 3 weeks [13] or 
6 weeks [14] of the studies were excluded. In SOLO-1, 
those with BRCA1 or BRCA2 mutations not considered 
detrimental and those previously treated with a PARP 
inhibitor were also excluded [13].

In both studies, participants were randomly assigned in 
a 2:1 ratio to receive oral olaparib 300 mg twice daily or 
placebo, starting from 3 to 9 weeks after completing plati-
num-based chemotherapy [13, 14]. In SOLO-1, patients who 
had no evidence of disease after 2 years discontinued treat-
ment, while those with evidence of disease were permitted 
to continue treatment [13]. In PAOLA-1, olaparib or placebo 
administration continued for up to 2 years; all participants 
also received intravenous bevacizumab (15 mg per kilogram 
of body weight) from the start of chemotherapy, and con-
tinued to receive it after randomization into their respective 
treatment arms every 3 weeks for up to 15 months in total 
[14]. Patients in both studies discontinued study treatment if 
they experienced objective radiological disease progression 
(as per RECIST 1.1) or unacceptable tolerability issues [13, 
14]. After discontinuation of the trial intervention, patients 
could receive other treatments at the investigators’ discre-
tion [13, 14].

The primary endpoint in both studies was investigator-
assessed progression-free survival (PFS), defined according 
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to investigators’ assessments as the time from baseline to 
objective disease progression or death; estimates in PFS 
were calculated using the Kaplan–Meier method [13, 14]. 
In both studies, PFS, second PFS and overall survival were 
assessed hierarchically (in that order) [13, 14]. Patients were 
assessed for disease progression via computerized tomog-
raphy (CT) or magnetic resonance imaging (MRI) every 
12 weeks for up to 3 years, and every 24 weeks thereafter, in 
SOLO-1 [13], and every 24 weeks [or at planned visits every 
12 weeks if there was evidence of clinical progression or 
elevation of cancer antigen 125 (CA-125)] in PAOLA-1 [14].

2.1 � Monotherapy

At baseline, the majority of SOLO-1 participants (78%) had 
completed six cycles of platinum-based chemotherapy [13]. 
Most patients (82%) had a complete response to chemother-
apy; 18% had a partial response. Almost all patients (96%) 
had serous ovarian cancer, and all but three had a germline 
BRCA1 or BRCA2 mutation; two patients were BRCA​ wild 
type but had somatic BRCA​ mutations and one had a ger-
mline BRCA​ variant of undefined significance. Most patients 

had stage III disease (83%; 17% had stage IV disease) and 
the primary tumour location was in the ovaries, fallo-
pian tube and peritoneum in 85%, 8% and 6% of patients, 
respectively (unconfirmed in 1%). The majority of patients 
had upfront surgery (62% of olaparib and 65% of placebo 
recipients); 36% of olaparib and 33% of placebo recipients 
received interval cytoreductive surgery [13].

Initial findings from SOLO-1 demonstrated that olaparib 
monotherapy was effective as first-line maintenance treatment 
in women with newly diagnosed advanced ovarian cancer 
(Table 2) [13]. At the time of the first interim analysis, 47% of 
olaparib and 27% of placebo recipients completed treatment 
at 2 years (10% and 2% continued treatment beyond 2 years). 
The median PFS was not yet reached in the olaparib group 
and was 13.8 months in the placebo group; estimates based on 
investigator-assessed PFS data showed a 70% improvement in 
the risk of disease progression or death in 3 years with olapa-
rib relative to placebo (primary endpoint; Table 2), with a pre-
dicted PFS rate of 60% (vs 27%). Sensitivity analyses of PFS 
further supported these findings where estimates were similar 
when assessed by blinded independent central review PFS 
data [69 vs 35%; hazard ratio (HR) 0.28, 95% CI 0.20–039; 

Table 1   Overview of the key pharmacological properties of olaparib [9, 10]

ATM ataxia telangiectasia mutated (gene), AUC​ area under the concentration-time curve, BCRP breast cancer resistance protein, BRCA​ breast 
cancer gene, Cmax maximum plasma concentration, HRR homologous recombination repair, IC50 half-maximal inhibitory concentration, 
MATE(1/2K) multidrug and toxin extrusion protein (1/2K), OAT3 organic anion transporter 3, OATP1B1 organic anion transporting polypeptide 
1 B1, OCT(1/2) organic cation transporter (1/2), P-gp P-glycoprotein, PARP poly (adenosine diphosphate-ribose) polymerase, pts patients, tmax 
time to maximum plasma concentration, UGT1A1 uridine diphosphate glucuronosyltransferase 1A1, ↓ decrease(d/ing), ↑ increase(d)

Pharmacodynamic properties
 Potent inhibitor of PARP-1, PARP-2, and PARP-3; binds to the active site of DNA-associated PARP to block DNA repair, leading to DNA damage and cancer cell death
 Inhibited growth of selected tumour cell lines in vitro and ↓ tumour growth in mouse xenograft models of human cancer, both as monotherapy or following platinum-based 

chemotherapy
 ↑ cytotoxicity and anti-tumour activity in cell lines and mouse tumour models with deficiencies in BRCA1/2, ATM, or other genes involved in HRR of DNA damage
 In BRCA1/2 deficient in vivo models, olaparib following platinum chemotherapy delayed tumour progression and ↑ overall survival relative to platinum chemotherapy alone
 Concomitant use with myelosuppressive anticancer drugs (including DNA damaging agents) is not recommended, due to possible prolongation of myelosuppressive toxic-

ity
 In vitro, inhibited P-gp (IC50 = 76 µM), BCRP, OATP1B1, OAT3, OCT1/2, MATE1/2K and UGT1A1; clinical monitoring is recommended when olaparib is co-adminis-

tered with substrates of these proteins
 No clinically relevant effect on QT interval after a single dose of 300 mg (n = 119) and multiple dosing of 300 mg twice daily (n = 109)

Pharmacokinetic properties
 Demonstrates linear dose-proportional pharmacokinetics
 Median tmax of 1.5 h following oral administration of two olaparib 150 mg tablets
 Mean steady-state Cmax of 7.6 µg/mL and AUC of 49.2 µg ∙ h/mL after 300 mg twice daily dosing; AUC accumulation ratio of 1.8 after multiple dosing
 ↓ absorption rate when co-administered with a high-fat and -calorie meal (tmax delayed by 2.5 h with 800–1000 kcal meal; 50% of caloric content from fat); extent of 

absorption not significantly affected (mean AUC ↑ by ≈ 80%)
 Plasma protein binding is ≈ 82%; volume of distribution of 158 L after a single dose of olaparib 300 mg
 In vitro data indicate that olaparib is primarily metabolized by CYP3A4/5; in female pts, olaparib was extensively metabolized through oxidation, with metabolites under-

going subsequent glucuronide or sulfate conjugation
 44% of radiolabelled olaparib was found in the urine and 42% in the faeces following a single olaparib dose; the majority of the material was excreted as metabolites
 Concomitant use with moderate or strong CYP3A inhibitors or inducers is not recommended; if co-administration with a moderate/strong CYP3A inhibitor is necessary, 

↓ olaparib dosage is recommended
 Special populations Mean AUC and Cmax ↑ by 15% and 13% in pts with mild hepatic impairment; mean AUC ↑ by 8% and mean Cmax ↓ by 13% in pts with 

moderate hepatic impairment
Mean AUC and Cmax ↑ by 24% and 15% in pts with kidney impairment
No data available in pts with severe hepatic or kidney impairment; use not recommended
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p < 0.001], and the median PFS was 36 months longer than 
with placebo when evaluated for potential attrition bias. The 
risk of second disease progression or death in 3 years was 
estimated to be improved by 50% with olaparib compared 
with placebo (second PFS rate 75 vs 60%) [Table 2] [13].

Findings from subgroup analyses indicated that PFS 
was improved with olaparib regardless of baseline surgery 
outcome, chemotherapy response, BRCA​ mutation subtype 
or disease state [13]. Compared with placebo, olaparib 
decreased the risk of disease progression or death by 69% 
and 63% in patients with previous upfront and interval sur-
gery, 56% and 66% in those with residual and no residual 
disease post-surgery, 66% and 69% in those with complete 
and partial response to chemotherapy, and 59% and 80% in 
patients with BRCA1 and BRCA2 mutations [15]. Olaparib 
also reduced the risk of disease progression or death relative 
to placebo by 66% (investigator-assessed median PFS 39.0 
months vs 11.1 months with placebo) in higher-risk patients 
(i.e. those with stage IV disease; stage III disease that was 
inoperable, or had residual disease after primary debulking 
surgery; or stage III disease and had undergone interval sur-
gery) and by 67% (median PFS not reached vs 21.9 months) 
in lower-risk patients (i.e. those with stage III disease with-
out residual disease after primary debulking surgery) [16].

While median overall survival was not reached at the time 
of the first interim analysis in both the olaparib and placebo 
treatment arms (Table 2), the overall survival rate at 3 years 
was estimated to be 84% and 80%, respectively [13]. Olapa-
rib improved the time to the first subsequent therapy or death 
(TFST) by 70% relative to placebo (Table 2). The time to 
second subsequent therapy or death (TSST) was improved 
by 55% relative to placebo (median TSST with olaparib not 
reported vs 40.7 months with placebo; HR 0.45, 95% CI 
0.32–0.63) and, at 3 years, the rate of freedom from the use 

of a second subsequent therapy and death was 74% with 
olaparib and 56% with placebo [13].

Health-related quality of life (HR-QoL) was not notice-
ably affected by olaparib compared with placebo [13]. 
The mean Trial Outcome Index score on the Functional 
Assessment of Cancer Therapy–Ovarian Cancer (FACT-O) 
questionnaire was generally maintained from baseline with 
olaparib, and the estimated between-group difference of the 
adjusted mean change from baseline (− 3.00 points; 95% CI 
− 4.78 to − 1.22) was not considered clinically significant 
[13, 17]. Post-hoc analyses indicated that, relative to pla-
cebo, olaparib significantly (p < 0.001) increased quality-
adjusted PFS (adjusted based on EuroQoL 5D-5L question-
naire scores; between-group difference 12.2 months) and 
time without significant symptoms of toxicity (defined as 
grade ≥ 2 nausea, vomiting or fatigue; between-group dif-
ference 12.9 months) [17].

Findings from a second interim analysis indicate that 
patients continued to experience therapeutic benefits with 
olaparib monotherapy after five years of treatment [18, 19]. 
Investigator-assessed PFS with olaparib was consistent with 
what was observed in the first interim analysis, with a 67% 
reduction in risk of disease progression or death (Table 2). 
The annual proportions of progression-free patients with 
olaparib were estimated to be 87.7–48.3% over the 5-year 
period (vs 51.4–20.5% with placebo) [18]. Recurrence-free 
survival outcomes (with recurrence defined as new lesions 
by imaging) showed a similar trend to those of PFS. While 
the median recurrence-free survival with olaparib was not 
reached at the time of analysis (vs 15.3 months with pla-
cebo; HR 0.37, 95% CI 0.27–0.52), the annual proportion 
of patients being recurrence free ranged from 91.0 to 51.9% 
with olaparib and 58.0–21.8% with placebo. Disease pro-
gression or death occurred in 45% of olaparib and 76% of 
placebo recipients, and recurrences were reported in 42% 

Placebo (n = 131)

Olaparib (n = 260)

Adults assessed for 
eligibility for trials

Investigator-assessed median progression-free survival (mos)

Placebo+Bevacizumab (n = 269)

Olaparib+Bevacizumab (n = 537)

PA
O

LA
-1

 

Pa�ents treated with prior 
chemotherapy

(n = 1084 screened)

Pa�ents treated with prior 
chemotherapy + 

bevacizumab
(n = 1222 screened)

SO
LO

-1
 

1st interim analysis of 
primary endpoint (17 May 
2018 in SOLO-1; 22 March 
2019 in PAOLA-1)

2nd interim analysis 
of primary endpoint 
(5 March 2020 in 
SOLO-1)

Treatment continued until disease progression, 
unacceptable toxicity or consent withdrawal

Eligible patients randomized

Screening Randomized Double-Blind Treatment

Fig. 1   Clinical trial designs of the SOLO-1 [13] and PAOLA-1 [14] 
studies. Oral olaparib was administered at a dosage of 300 mg twice 
daily in both studies. In PAOLA-1, bevacizumab was administered at 

a dose of 15 mg per kilogram of body weight every 3 weeks for up to 
15 months. Both studies are currently ongoing. HR hazard ratio, NR 
not reached
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and 73% of patients, respectively [18]. After 5 years, 42% 
and 17% of olaparib and placebo recipients at higher risk 
and 56% and 25% of lower-risk patients were progression-
free [19].

2.2 � Combination Therapy with Bevacizumab

Over half of all PAOLA-1 participants (53%) had no evi-
dence of disease at baseline (following cytoreductive surgery 
and chemotherapy); complete and partial clinical responses 
to chemotherapy were seen in 20% and 27% of patients [14]. 
Most patients (96%) had serous ovarian cancer and 30% had 
deleterious tumor BRCA​ mutations. Most patients had stage 
III disease (70%; 30% had stage IV), and the primary tumour 
location was in the ovaries, fallopian tube and peritoneum 
in 86%, 6% and 8% of patients, respectively. In the olaparib 
plus bevacizumab and placebo plus bevacizumab groups, 
50% and 51% of patients received upfront cytoreductive 
surgery and 42% and 41% received interval cytoreductive 
surgery; 7% and 8% did not undergo surgery [14].

PAOLA-1 findings indicate that olaparib in combination 
with bevacizumab provided greater therapeutic benefit than 
bevacizumab alone [14]. At the initial interim analysis, the 

median investigator-assessed PFS was significantly longer 
with olaparib plus bevacizumab than with placebo plus 
bevacizumab, reducing the risk of progression or death by 
41% (primary endpoint; Table 2). When assessed via blinded 
independent central review, the median PFS and HR were 
consistent with investigator-assessed PFS (26.1 months with 
olaparib plus bevacizumab vs 18.3 months with placebo 
plus bevacizumab; HR 0.63, 95% CI 0.51–0.77). Olaparib 
plus bevacizumab and placebo plus bevacizumab recipi-
ents were estimated to have a 79% and 80% rate of freedom 
from disease progression and death at 18 months (HR 0.86; 
95% CI 0.69–1.09). The TFST was improved by 41% with 
olaparib plus bevacizumab relative to placebo plus bevaci-
zumab (Table 2) [14]. At the final analysis of second PFS 
(occurring a year after the initial interim analysis), second 
PFS was significantly improved with olaparib plus bevaci-
zumab (Table 2) as was the TSST (median 38.2 months vs 
31.5 months; HR 0.75, 95% CI 0.64–0.95; p = 0.0115) 
[abstract] [20].

In predefined subgroup analyses, PFS findings favoured 
olaparib plus bevacizumab over placebo plus bevaci-
zumab in patients with HRD-positive tumours (defined 
by tumour HRD score ≥ 42 or a tumour BRCA​ mutation) 

Table 2   Efficacy of olaparib as first-line maintenance treatment as monotherapy in SOLO-1 and in combination with bevacizumab in 
PAOLA-1 in patients with advanced ovarian cancer

Median values reported for all data
BEV bevacizumab, HR hazard ratio, INV investigator-assessed, NA not available, NR not reached, OLA olaparib, OS overall survival, PFS pro-
gression-free survival, PL placebo, pts patients, TFST time to first subsequent therapy or death
*p = 0.0125, **p < 0.001 vs PL or PL+BEV
a Primary endpoint
b Data immature at time of analysis

Study Treatment Follow-up 
duration

INV PFSa INV 2nd PFS TFST OS

(data cut-off date) (no. of pts) (months) Months (HR; 95% CI) Months (HR; 95% CI) Months (HR; 95% CI) Months (HR; 95% CI)

SOLO-1 [9, 13, 18]
1st interim analysis
(17 May 2018)

OLA (260) 40.7 NR
(0.30; 0.23–0.41)**
[Data maturity 51%]

NR
(0.50; 0.35–0.72)**
[Data maturity 31%]

51.8
(0.30; 0.22–0.40)
[Data maturity 49%]

NR
(0.95; 0.60–1.53)
[Data maturity 21%]

PL (131) 41.2 13.8 41.9 15.1 NR
2nd interim analysis
(5 March 2020)

OLA (260) 57.6 56.0
(0.33; 0.25–0.43)

NA NA NA

PL (131) 60.0 13.8 NA NA NA
PAOLA-1 [9, 14, 20]
1st interim analysis
(22 March 2019)

OLA+BEV (537) 22.7 22.1
(0.59; 0.49–0.72)**
[Data maturity 46%]

NAb 24.8
(0.59; 0.49–0.71)
[Data maturity NA]

NAb

PL+BEV (269) 24.0 16.6 NA 18.5 NA
2nd interim analysis
(22 March 2020)

OLA+BEV (537) 35.5 NA 36.5
(0.78; 0.64–0.95)*

NA NA

PL+BEV (269) 36.5 NA 32.6 NA NA
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[14]. The median PFS with olaparib plus bevacizumab in 
these patients was improved by 67% relative to placebo 
plus bevacizumab (37.2 months vs 17.7 months; HR 0.33, 
95% CI 0.25–0.45). Patients with HRD-positive, but BRCA​ 
mutation-negative tumours also benefited from olaparib 
plus bevacizumab therapy (median PFS 28.1 months vs 
16.6 months; HR 0.43, 95% CI 0.28–0.66). However, PFS 
did not appear to be improved in patients with HRD-negative 
tumours or those with an unknown HRD tumour status, with 
comparable median PFS observed between the two treat-
ment groups in these patients (median PFS 16.9 months vs 
16.0 months; HR 0.92, 95% CI 0.75–1.35) [14]. At the time 
of final analysis of the second PFS, the HR for second PFS 
between the olaparib plus bevacizumab versus placebo plus 
bevacizumab groups in HRD-negative patients was 1.04 
(95% CI 0.77−1.42); HRs were 0.53 (95% CI 0.34−0.83) in 
patients with BRCA​ mutations, 0.56 (95% CI 0.41−0.77) 
in HRD-positive patients, and 0.60 (95% CI 0.38−0.96) in 
HRD-positive patients without BRCA​ mutations (abstract) 
[20].

In an exploratory analysis using a range of homologous 
recombination repair (HRR) gene panels to assess PFS in 
patients with tumour mutations, HRR mutations (except for 
those in BRCA​) did not appear to be predictive of the extent 
of PFS benefit with respect to olaparib plus bevacizumab 
therapy, with consistent findings seen across subgroups of 
differing HRR mutations [21]. Another exploratory analysis 
indicated that investigator-assessed PFS was improved with 
olaparib plus bevacizumab relative to placebo plus bevaci-
zumab in both higher-risk patients (i.e. stage III patients with 
upfront surgery and residual disease or had received neoadju-
vant chemotherapy; stage IV patients) and lower-risk patients 
(i.e. stage III patients with upfront surgery and no residual 
disease) [HR in higher-risk patients 0.60, 95% CI 0.46−0.74; 
lower-risk patients 0.46, 95% CI 0.30−0.72] [22].

There were no clinically significant changes in HR-QoL 
in each treatment arm [14]. The adjusted mean change from 
baseline in mean global health status-quality of life score 
was − 1.33 points (95% CI − 2.47 to − 0.19) in assessed 
olaparib plus bevacizumab recipients (n = 498; baseline HR-
QoL score 68.6 points) and − 2.89 points (95% CI − 4.52 
to − 1.26) in placebo plus bevacizumab recipients (n = 246; 
baseline score 67.1 points). The estimated between-group 
difference of 1.56 points (95% CI − 0.42 to 3.55) was also 
not considered to be of clinical significance [14].

3 � Tolerability of Olaparib

Oral olaparib, administered with [14] or without [23] beva-
cizumab, had a generally manageable tolerability profile in 
adults with advanced, high-grade serous or endometerioid 

ovarian cancer, primary peritoneal cancer, or fallopian tube 
cancer. In SOLO-1 [23] and PAOLA-1 [14], the median 
duration of treatment was 24.6 months and 13.9 months 
in the olaparib and placebo groups, respectively [23] and 
17.3 months and 15.6 months in the olaparib plus bevaci-
zumab and placebo plus bevacizumab groups, respectively 
[14]. No new safety signals were reported after a median 
follow-up duration of ≈ 5 years [18].

SOLO-1 and PAOLA-1 findings indicate that the toler-
ability profile of olaparib was generally similar with or with-
out bevacizumab. Most patients in both studies (≥ 98% of 
those receiving olaparib and ≥ 92% of those not receiving 
olaparib) experienced adverse events (AEs) of any grade 
[14, 23]; 39% and 18% of olaparib and placebo recipients in 
SOLO-1 , and 57% and 51% of olaparib plus bevacizumab 
and placebo plus bevacizumab recipients in PAOLA-1, expe-
rienced grade ≥ 3 AEs. The most common any-grade AEs 
(incidence ≥ 30% with olaparib) occurring in more olaparib 
than placebo recipients in SOLO-1 were nausea, fatigue or 
asthenia, vomiting, anemia and diarrhea [23]; those occur-
ring in more olaparib plus bevacizumab than placebo plus 
bevacizumab recipients in PAOLA-1 were fatigue or asthe-
nia, nausea, and anemia (Fig. 2) [14]. Hypertension, which 
has been associated with bevacizumab therapy [24], was 
also among the most frequent type of AEs in PAOLA-1 and 
occurred in more placebo than olaparib recipients (Fig. 2) 
[14]. The most common (incidence > 5%) grade ≥ 3 AEs in 
the olaparib group in SOLO-1 were anemia and neutrope-
nia [23], and the most common in the olaparib plus bevaci-
zumab group in PAOLA-1 were hypertension, anemia and 
neutropenia (Fig. 2) [14].

Serious AEs (SAEs) occurred in 21% and 12% of olaparib 
and placebo recipients in SOLO-1 [23] and in 31% in both 
treatment arms of PAOLA-1 [14]; the most common (inci-
dence > 5%) were anemia (6.5 vs 0% [23]; 6 vs < 1% [14]) 
and hypertension (not reported in SOLO-1; 9 vs 13% [14]). 
No AE resulted in death during treatment or within 30 days 
after discontinuing treatment in SOLO-1 [23]; in PAOLA-1, 
fatal AEs occurred in one olaparib recipient (aplastic ane-
mia and pneumonia) and four placebo recipients (myocardial 
infarction in two patients; intestinal perforation and dyspnea 
in one patient each) [14]. Among patients receiving olaparib 
in SOLO-1 [23] and PAOLA-1 [14], 12% (vs 2% of patients 
not receiving olaparib) and 20% (vs 6%) discontinued treat-
ment due to an AE, 52% (vs 17%) and 54% (vs 24%) had 
AE-related dose interruptions, and 28% (vs 3%) and 41% (vs 
7%) had AE-related dose reductions.

Data collected only from when bevacizumab was admin-
istered with olaparib or placebo (i.e. during ≤ 15 months 
after randomization) in PAOLA-1 are consistent with these 
findings [14]. The median duration of treatment with beva-
cizumab from randomization in the olaparib and placebo 
groups was 11.0 (range 0.7–21.4) months and 10.6 (range 
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0.7–17.1) months. Grade ≥ 3 AEs occurred in 49% and 43% 
of the olaparib plus bevacizumab and placebo plus bevaci-
zumab groups, and SAEs in 24% of both groups. AEs led to 
dose interruption, dose reduction and treatment discontinu-
ation in 50% (vs 19% of placebo plus bevacizumab recipi-
ents), 39% (vs 6%) and 15% (vs 4%) of olaparib plus beva-
cizumab recipients, respectively. Fatal AEs were reported in 
no olaparib plus bevacizumab recipient and two placebo plus 
bevacizumab recipients (causative AEs not specified) [14].

In PAOLA-1, myelodysplastic syndromes, acute myeloid 
leukemia, or aplastic anemia occurred in six olaparib plus 
bevacizumab recipients and one placebo plus bevacizumab 
recipient [14]. In SOLO-1, acute myeloid leukemia was 

reported in three olaparib and no placebo recipients, all of 
which occurred more than 30 days after the end of olaparib 
therapy [23]. New primary cancers were reported in five 
olaparib and no placebo recipients in SOLO-1 [23] and in 
seven olaparib plus bevacizumab and three placebo plus 
bevacizumab recipients in PAOLA-1 [14]. Pneumonitis or 
interstitial lung disease each occurred in five olaparib and no 
placebo recipients in SOLO-1 [23]; in PAOLA-1 [14], grade 
1 or 2 pneumonitis, interstitial lung disease, or bronchiolitis 
occurred in six olaparib plus bevacizumab and no placebo 
plus bevacizumab recipients.

4 � Dosage and Administration of Olaparib

The recommended dosage for olaparib (as both monother-
apy and combination therapy with bevacizumab) is 300 mg 
twice daily, with or without food in the USA [10] and at 
least 1 h after food (and preferably refraining from eating 
for ≤ 2 h after administration) in the EU [9]. In the EU, 
olaparib treatment is recommended to be initiated no later 
than 8 weeks after the final dose of platinum-based chemo-
therapy [9]. Olaparib should be continued until disease pro-
gression, unacceptable toxicity, or completion of 2 years 
of treatment; patients with evidence of disease at 2 years, 
who in the opinion of the treating healthcare provider can 
derive further benefit from continuous olaparib therapy, may 
continue treatment beyond 2 years [9, 10]. When adminis-
tered in combination with olaparib, bevacizumab should be 
administered at 15 mg/kg once every 3 weeks for a total of 
15 months, including the period given with chemotherapy 
and given as maintenance [9, 10].

Dose reduction or treatment interruption should be con-
sidered to manage adverse reactions to olaparib [9, 10]. In 
the EU and USA, the recommended dose reduction is to 
250 mg twice daily; 200 mg twice daily is recommended in 
patients requiring further dose reduction [9, 10]. Local pre-
scribing information should be consulted for details regard-
ing contraindications, special warnings and precautions, and 
use in special patient populations.

5 � Place of Olaparib in the Management 
of Advanced Ovarian Cancer

Primary treatment of advanced epithelial ovarian, fallopian 
tube, or primary peritoneal cancer typically begins with 
debulking surgery and is followed with adjuvant systemic 
chemotherapy in most patients [25]. US National Compre-
hensive Cancer Network (NCCN) guidelines [25] and joint 
guidelines from the European Society of Medical Oncology 
(ESMO) and European Society of Gynaecological Oncol-
ogy (ESGO) [26] recommend administering bevacizumab 
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Fig. 2   Most common adverse events (incidence of ≥ 20% for any-
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alongside platinum-based chemotherapy after cytoreductive 
surgery, although this is no longer recommended in the UK 
by the National Institute for Health and Care Excellence 
(NICE) due to the relatively high cost of bevacizumab [27]. 
Prior to the development of the PARP inhibitors olaparib 
and niraparib, bevacizumab monotherapy was the only avail-
able first-line maintenance treatment option in patients who 
had achieved a complete or partial response to chemotherapy 
in combination with bevacizumab; there are no data support-
ing bevacizumab as first-line maintenance treatment in those 
who received chemotherapy without bevacizumab [25]. 
Bevacizumab monotherapy remains a maintenance treatment 
option for complete or partial responders to chemotherapy 
plus bevacizumab with wild-type BRCA​ or unknown BRCA​ 
mutation status [25].

Olaparib and niraparib are first-line maintenance treat-
ment options in patients who had responded to platinum-
based chemotherapy [25, 26, 28]. Current NCCN, NICE 
and American Society of Clinical Oncology (ASCO) 
guidelines indicate that olaparib as first-line maintenance 
therapy should only be administered to patients with a BRCA​ 
mutation, and olaparib in combination with bevacizumab to 
HRD-positive patients (i.e. those with a BRCA​ mutation and/
or genomic instability) [25, 28–30]. In NCCN guidelines, 
niraparib is recommended in patients with a BRCA​ mutation 
if previously treated with bevacizumab plus chemotherapy, 
and in all patients regardless of HRD or BRCA​ mutation 
status if not previously treated with bevacizumab [25]. 
NICE guidelines recommend niraparib regardless of HRD 
or BRCA​ mutation status [31].

Olaparib was effective as first-line maintenance treatment 
in advanced ovarian cancer in phase III clinical trials, both as 
monotherapy and in combination with bevacizumab (Sect. 2). 
Olaparib monotherapy significantly extended the median PFS 
relative to placebo without negatively impacting quality of life 
in patients who had received chemotherapy alone, as did olapa-
rib plus bevacizumab relative to placebo plus bevacizumab in 
those who received chemotherapy with bevacizumab. Improve-
ments in PFS were observed regardless of baseline characteris-
tics, such as surgical outcome, chemotherapy response, disease 
state and BRCA​ mutation status. PAOLA-1 subgroup analyses 
indicated that patients with HRD-positive tumours, but not 
those with HRD-negative tumours, derived benefits from 
adding olaparib to bevacizumab therapy (Sect. 2.2). Longer-
term findings from SOLO-1 suggest that patients who had 
responded to olaparib after 2 years of treatment continued to 
experience benefits for up to 5 years (Sect. 2.1). The tolerabil-
ity profile of olaparib as both monotherapy and in combination 
with bevacizumab was generally manageable and similar to 
what was observed in previous olaparib monotherapy studies 
[11, 12]. Hypertension was common in both treatment groups 
in PAOLA-1, which is expected due to its association with bev-
acizumab. The tolerability profile of olaparib as monotherapy 

and in combination with bevacizumab remained consistent 
after a median follow-up duration of ≈ 5 years (Sect. 3).

Further data relating to the use of olaparib monotherapy or 
olaparib in combination with bevacizumab in advanced ovar-
ian cancer will be valuable, especially given the immaturity 
of some data in these trials (e.g. overall survival in SOLO-1 
and PAOLA-1, longer-term PFS findings in PAOLA-1). While 
improvements in PFS were seen regardless of BRCA​ mutation 
status, almost all SOLO-1 participants had germline (deleteri-
ous or suspected deleterious) BRCA1/2 mutations; germline 
or somatic BRCA​ mutation statuses were not disclosed for 
PAOLA-1 [14]. Further olaparib studies in patients with 
somatic BRCA​ mutations would therefore be useful. More-
over, the subgroups in the PAOLA-1 exploratory analysis 
assessing the effect of HRR mutations on PFS were reportedly 
small; analyses specifically powered to assess the differences 
in olaparib efficacy across HRR mutations would be required 
to establish the exploratory findings.

Findings from a population-adjusted indirect compari-
son using pooled data from SOLO-1 and PAOLA-1 sug-
gest that olaparib plus bevacizumab is more beneficial in 
improving PFS relative to olaparib monotherapy in patients 
with BRCA​ mutations [32]. Head-to-head studies between 
olaparib monotherapy and combination therapy with beva-
cizumab may better clarify the differences in therapeutic 
benefit; however, the differences in cost and potential AE 
risk must be taken into account when evaluating the suit-
ability of one treatment over the other. In the future, direct 
comparative studies between olaparib and niraparib may 
be helpful when deliberating which may be more suitable 
to administer where their indications overlap.

Cost-effectiveness analyses based on SOLO-1 suggest that 
olaparib monotherapy is generally a cost-effective treatment 
option relative to active surveillance. In a US-based analysis 
over a lifetime horizon, olaparib treatment was associated with 
3.63 life-years (LYs) and 2.93 quality-adjusted LYs (QALYs) 
gained relative to active surveillance, with incremental costs of 
$US42,032 per LY gained and $US51,986 per QALY gained; 
incremental cost-effectiveness ratios (ICERs) remained below 
$US100,000 per LY across a range of assessed scenarios [33]. 
Similarly, in an Italian study, olaparib monotherapy was esti-
mated to have gained 2.87 LYs and 2.41 QALYs relative to 
active surveillance over a 50-year time horizon in the base-
case scenario, with an ICER of €9515 per LY gained, an 
incremental cost-utility ratio (ICUR) of €11,345 per QALY 
gained, and an incremental net monetary benefit of €12,104 
[34]. The completion of SOLO-1, and therefore the avail-
ability of complete and mature data, will permit more robust 
cost effectiveness estimates. In the UK, NICE recommends 
first-line olaparib plus bevacizumab maintenance therapy for 
use within the Cancer Drugs Fund pending the collection of 
further clinical evidence that will address uncertainties and 
overestimates of cost-effectiveness [30]. As with SOLO-1, the 
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completion of PAOLA-1 will permit most robust estimates of 
cost effectiveness.

In conclusion, olaparib, alone and in combination with 
bevacizumab, is a useful option for the first-line mainte-
nance treatment of adult patients with (respectively) BRCA​
-mutated and HRD-positive, advanced epithelial ovarian, 
fallopian tube or primary peritoneal cancer who are in 
complete or partial response to first-line, platinum-based 
chemotherapy.

Data Selection Olaparib: 264 records identified 

Duplicates removed 48

Excluded during initial screening (e.g. press releases; 
news reports; not relevant drug/indication; preclinical 

study; reviews; case reports; not randomized trial)

119

Excluded during writing (e.g. reviews; duplicate data; 
small patient number; nonrandomized/phase I/II trials)

63

Cited efficacy/tolerability articles 12

Cited articles not efficacy/tolerability 22

Search Strategy: EMBASE, MEDLINE and PubMed from 2018 
to present. Previous Adis Drug Evaluation published in 2018 was 
hand-searched for relevant data. Clinical trial registries/databases 
and websites were also searched for relevant data. Key words 
were olaparib, Lynparza, epithelial ovarian cancer, peritoneal 
cancer, fallopian tube cancer, maintenance therapy. Records were 
limited to those in English language. Searches last updated 2 Sep 
2021
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