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Aim: To review safety and efficacy outcomes in studies of first-line maintenance therapies for advanced
ovarian cancer. Methods: A systematic literature review was performed (27 February 2020) to identify
clinical outcomes including progression-free survival (PFS), overall survival (OS) and Grade ≥3 adverse
events. Results: Overall 50 references met prespecified criteria; 18 studies evaluated 10 different agents,
including PARP inhibitors. PFS was an end point in 16 trials and OS in 12 trials. PARP inhibitors reported
better PFS hazard ratios (HRs: 0.59–0.68) compared with other classes; no mature OS data were identified.
Safety reporting was inconsistent. Conclusion: Reported PFS HRs were better for PARP inhibitors than for
other ovarian cancer maintenance therapies; overall survival data remain immature.

Plain language summary: This article reports the results from a systematic literature review (SLR), enabling
a critical and unbiased comparison of clinical studies, of responses and side effects of first-line maintenance
therapies used for advanced ovarian cancer. Overall, this SLR supports the use of PARP inhibitors as
maintenance therapy for patients with advanced ovarian cancer as they demonstrated a greater effect on
delaying further disease progression than other drug types assessed. However, due to large differences
between the clinical studies included (e.g. design of the trial), direct comparisons between first-line
maintenance therapies must be made with caution. Healthcare professionals must factor individual
patient circumstances when choosing the most appropriate therapy.

Tweetable abstract: Systematic literature review of 18 ovarian cancer trials of first-line maintenance
therapy demonstrates PARP inhibitors confer greater clinical benefit than other drug classes; niraparib
demonstrated significant improvement in progression-free survival beyond BRCA status.
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Ovarian cancer remains one of the leading causes of cancer-related death in women [1]. Most cases are diagnosed in an
advanced stage (III/IV) and, despite standard-of-care management with surgery and platinum-based chemotherapy,
approximately 85% of women with advanced ovarian cancer experience recurrence within 3 years of first-line
treatment; the 5-year overall survival rate is approximately 30–50% [2,3]. Around 15–18% of women with advanced
ovarian cancer have a BRCA1/2 mutation (BRCAm) [4].

In women whose tumors respond to chemotherapy, maintenance treatment aims to sustain the disease-free
interval and survival, and to maintain quality of life (QoL) [5,6]. Multiple agents, including chemotherapeutic
agents, monoclonal antibodies, tyrosine kinase inhibitors, peptide inhibitors, aromatase inhibitors, and hormone
therapy have been evaluated as maintenance therapies in clinical trials [7,8,9,10,11,12,13]. Approval of PARP inhibitors
(e.g., niraparib, olaparib and rucaparib) and anti-angiogenic agents (e.g., bevacizumab) as maintenance therapies
has changed the treatment landscape in ovarian cancer [14]. Maintenance treatment with PARP inhibitors or
bevacizumab has been shown to significantly prolong progression-free survival, and their use is endorsed by
multiple ovarian cancer treatment guidelines [5,15,16,17]. Additionally, PARP inhibitor treatment has been shown to
maintain patients’ QoL [6,18,19]. Patients with BRCAm tumors historically have a better prognosis compared with
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those with BRCA wild-type (BRCAwt) tumors, and have improved outcomes with PARP inhibitor treatment and
chemotherapy [20,21]. PARP inhibitors, including niraparib, have demonstrated improvement in progression-free
survival when administered as monotherapy in platinum-responsive patients, irrespective of biomarker status [6].

Several publications have reported the recent clinical advancements in maintenance treatment of advanced
ovarian cancer, with substantial investigation of maintenance therapies in the first-line setting [6,18,19]. Multiple
stakeholders need to parse this rapidly evolving information to optimize outcomes for women with ovarian cancer.
Physicians and healthcare providers must weigh all available data to select the best treatment approach for each
individual patient. Policymakers also rely on clinical trial data and health technology assessments, which evaluate
treatments and their impact on social, ethical, and economic issues.

A systematic review provides a critical appraisal and an unbiased comparison of all relevant studies. This type
of literature review can inform indirect treatment comparisons, such as network meta-analyses, which evaluate the
relative efficacy of different treatments against each other. We conducted a systematic literature review to assess
efficacy and safety outcomes in clinical trials of first-line maintenance therapies for advanced ovarian cancer.

Methods
Systematic search
An integrated clinical and economic systematic literature review was performed to identify outcomes associated
with first-line maintenance therapies. Databases and gray literature were searched on 27 February 2020, with no
restriction imposed on publication date (other than per database as detailed below). Databases searched included
EMBASE, Medline and Medline (R) In-Process (EMBASE interface 1947 to present), Cochrane Central Register
of Controlled Trials (Cochrane library), Centre for Reviews and Dissemination Health Technology Assessment
Database (1989 to present), Centre for Reviews and Dissemination National Health Service Economic Evaluation
Database, ScHARRHUD (2006 to present), and the EuroQol Group database (1970 to present). Gray literature
searches (from April 2017) included Google Scholar; websites for the National Institute for Health and Care
Excellence, Pharmaceutical Benefit Scheme, Canadian Agency for Drugs and Technologies in Health, and Scottish
Medicines Consortium; ClinicalTrials.gov; searches of manufacturer’s evidence repositories; websites of manu-
facturers of comparator products; bibliographic searching of any systematic literature reviews identified during
screening; and relevant congresses over the last 3 years (European Society for Medical Oncology, European Society
of Gynaecological Oncology, American Society of Clinical Oncology, Asian Society of Gynaecologic Oncology,
Society of Gynaecologic Oncology, National Cancer Research Institute, European Association for Cancer Research,
and the International Society for Pharmacoeconomics and Outcomes Research). Search strategies included terms
for free text and keywords combined using Boolean techniques and filters to ensure relevance (full details on all
clinical and economic search terms used are shown in Supplementary Tables 1–8). The outcomes of the clinical
search only are reported here.

Selection criteria
Selection criteria followed the population, intervention, comparator, outcomes and study design principle, based
on guidelines endorsed by the Cochrane Handbook, which is designed to appropriately define the scope of the
review [22]. The details of the selection criteria are specified in Supplementary Table 1. Randomized controlled
trials, non-randomized controlled trials, and observational studies were eligible. Key outcomes of interest were
progression-free survival, overall survival, and treatment-emergent adverse events.

Trials evaluating chemotherapeutic agents given as maintenance therapy were excluded because the intent
was to evaluate maintenance therapy following active chemotherapy treatment and not continued chemother-
apy [23,24,25,26,27].

Quality assessment & data collection
All stages of review were completed by two independent reviewers, with disagreements arbitrated by a third reviewer
when required. During the first-pass stage, duplicate records were removed and then each record was reviewed for
relevance based on title and abstract. Full texts were obtained and reviewed during the second-pass stage. At each
stage, a discussion was held between the two reviewers after 20% of the publications had been reviewed to ensure
alignment on the selection criteria. A reason for exclusion was noted for studies not selected during the second-pass
stage.
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Data were extracted from the selected studies by one reviewer and checked for accuracy by a second reviewer;
discrepancies were resolved via discussion. The data were extracted from each study onto an Excel-based data
collection form, with tables formatted to align with the National Institute for Health and Care Excellence systematic
literature review template and developed in line with the University of York Centre for Reviews and Dissemination
and National Institute for Health and Care Excellence reporting requirements [28,29]. Selected studies were classified
by study design (randomized controlled trial or observational) and assessed against the National Institute for Health
and Care Excellence comprehensive quality assessment checklist for clinical studies and a checklist adapted from
Chambers 2009 for observational studies [28,30].

This systematic literature search was used to identify the studies for inclusion in network meta-analysis and
population-adjusted indirect treatment comparison feasibility assessments, which were conducted and are being
reported separately. In accordance with the journal’s guidelines, we will provide our data for the reproducibility of
this study in other centers if such is requested.

Results
The details of the literature search review and extraction are presented in Supplementary Figure 1. A total of
8631 publication titles and abstracts were retrieved in the overall search; 8482 were excluded. Full texts of the
remaining 149 publications were reviewed at second pass, with 112 excluded (Supplementary Figure 1). Gray
literature searching contributed an additional 13 relevant records. The 50 full-text records that met the selection
criteria covered 18 clinical studies: 12 randomized controlled trials, 4 observational studies, 1 dose-escalation study
and 1 retrospective chart review (Table 1). Drug class and approval status for each agent included in these studies
are detailed in Supplementary Table 8. Study designs varied, with some agents being investigated following first-line
chemotherapy and others initiated with first-line chemotherapy and continuing into a maintenance phase (Table 1).
Patient populations differed between studies and study end points also varied greatly; progression-free survival and
overall survival were selected as the two efficacy end points consistently reported in these studies.

Efficacy: progression-free survival
Sixteen of the 18 studies assessed progression-free survival as an efficacy outcome (NCT00058435 [40] and MI-
MOSA [34,42] assessed other efficacy outcomes). In 14 studies, progression-free survival was the primary end
point [6,8,9,10,12,13,18,19,31,33,35,37,38,43]. Four studies assessed progression-free survival by a blinded independent
central review committee [6,18,19,35], 10 used investigator assessment [6,9,18,19,31,33,35,37,39], and 2 did not state the
methodology [10,43].

Overall, lower hazard ratios (HRs) for progression-free survival were reported for PARP inhibitors than for other
ovarian cancer maintenance therapies assessed (Figure 1); however, there were differences between studies in terms
of design and patient populations, which make these data difficult to compare. The lowest HR (0.59) for all patients
regardless of BRCA status (including BRCAwt and BRCAm) was for olaparib plus bevacizumab versus placebo plus
bevacizumab (p < 0.001; PAOLA-1 [19]), followed by niraparib versus placebo (HR 0.62, p < 0.001; PRIMA [6]).
The highest HR (1.5; p = 0.02) was for neoadjuvant chemotherapy plus nintedanib followed by nintedanib main-
tenance versus neoadjuvant chemotherapy plus placebo followed by placebo maintenance (CHIVA/GINECO [10];
the only neoadjuvant chemotherapy trial analyzed), indicating that treatment with nintedanib resulted in worse
progression-free survival than with placebo.

No pattern was identified in relation to progression-free survival in patients treated with a maintenance therapy
following first-line chemotherapy or who received a maintenance treatment concurrently with first-line chemother-
apy then continued with the maintenance treatment (Figure 1). Of the 16 studies that assessed progression-free
survival, 8 [6,12,18,19,31,33,35,43] demonstrated a statistically significant improvement in progression-free survival at a
5% confidence level (p < 0.05) and 1 study showed a statistically significant decrease in progression-free survival [10].
It was not possible to conclude significance in seven trials because insufficient data were reported [8,9,13,38,39,41,44].

Four studies reported progression-free survival data specifically in BRCAm patients. Progression-free survival HR
was lowest (0.30 [95% CI: 0.23–0.41]) in SOLO-1 [18] and was also reported separately according to BRCA1m and
BRCA2m status: patients with BRCA2m who received olaparib monotherapy had a lower progression-free survival
HR (0.20) than those with BRCA1m (0.41) when compared with placebo. In PAOLA-1 [19], progression-free
survival HR was 0.31 (p < 0.0001) for BRCAm patients treated with olaparib plus bevacizumab compared with
placebo plus bevacizumab. A higher progression-free survival HR (0.40 [95% CI: 0.27–0.62]) in BRCAm patients
treated with niraparib monotherapy compared with placebo was reported in PRIMA [6]. The highest HR (0.44;
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Figure 1. Progression-free survival hazard ratios across studies in systematic literature review. Progression-free
survival HR data as reported in trials for overall populations and BRCAm subgroups, when available. Progression-free
survival HR data only included for studies with reported values; error bars indicate 95% CI; missing error bars indicate
95% CI not reported.
*Progression-free survival investigator-assessed.
†Progression-free survival assessed by independent central review.
‡Reported data were recurrence-free survival.
§Method of assessment not specified/reported.
Active→Maintenance, patients given active treatment followed by maintenance treatment.
BRCAm: BRCA mutated; CI: Confidence interval; HR: Hazard ratio.
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Figure 2. Overall survival HRs across studies in systematic literature review. Overall survival HR data as reported in
trials for overall populations. Overall survival HR data only included for studies with reported values; error bars
indicate 95% CI; missing error bars indicate 95% CI not reported.
*Overall survival data reported were from interim analyses and were immature.
†ITT population only included BRCAm patients.
Active→Maintenance, patients given active treatment followed by maintenance treatment.
CI: Confidence interval; HR: Hazard ratio.

p < 0.001) was reported in VELIA/GOG-3005 [31], for BRCAm patients treated with chemotherapy plus veliparib
followed by veliparib maintenance compared with chemotherapy plus placebo followed by placebo.

Efficacy: overall survival
Overall survival was included as a secondary end point in 12 trials [6,9,10,18,19,31,33,34,35,41,42,43]. MIMOSA [34,42],
SOLO-1 [18], CHIVA/GINECO [10] and PRIMA [6] reported interim, immature overall survival data, while overall
survival data for VELIA/GOG-3005 [31] and PAOLA-1 [19] were not available due to lack of overall survival event
maturity. Overall survival data from the Epidemiological Strategy and Medical Economics (ESME) [41] study,
a retrospective cohort study, were only descriptive and therefore not summarized here. Trials with bevacizumab
reported mature data. Across all trial populations, PARP inhibitor-containing maintenance therapies (PRIMA [6]

and SOLO-1 [18]), one pazopanib maintenance therapy (AGO-OVAR16 [8]), one nintedanib maintenance therapy
(AO-OVAR12 [9]), one trebananib maintenance therapy (TRINOVA-3 [11]), and two bevacizumab maintenance
therapies (GOG-0218 [33] and ICON-7 [43]) reported overall survival HRs below 1. However, the 95% CIs for the
overall survival HRs all included the null hypothesis (HR = 1) for the PARP inhibitor and pazopanib studies; the
95% CI was not reported in the bevacizumab study (Figure 2) [33].
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Overall survival data revealed that the lowest HR was for niraparib versus placebo (HR: 0.70 [95% CI:
0.44–1.11], PRIMA [6]) and the highest HR was for neoadjuvant chemotherapy plus nintedanib followed by
nintedanib maintenance versus neoadjuvant chemotherapy plus placebo followed by placebo maintenance (HR
1.54; CHIVA/GINECO [10]); regardless of BRCA status (including BRCAwt and BRCAm). These results were
interim and immature, so final conclusions on long-term overall survival results could not be drawn.

In both ICON-7 [43] and GOG-0218 [33,45] studies, which evaluated bevacizumab plus chemotherapy followed by
bevacizumab maintenance in patients regardless of BRCA status, overall survival improvement was not statistically
significant versus the respective placebo arms once enough events were recorded and when censored for crossover [32].

Interim analyses showed a numerical overall survival advantage over placebo at 24 months with niraparib
monotherapy irrespective of BRCA status in PRIMA [6] (HR: 0.70 [95% CI: 0.44–1.11]) and with olaparib
monotherapy in the BRCAm subgroup at 36 months in SOLO-1 [18] (HR: 0.95 [95% CI: 0.60–1.53]). However,
these overall survival improvements were not statistically significant. MIMOSA [34,42] showed that abagovomab
treatment resulted in lower overall survival compared with placebo (HR: 1.15 [95% CI: 0.872–1.518]) but this
result was not significant at the 5% significance level.

Treatment-emergent adverse events
Eleven out of 18 studies reported aggregate safety data. Treatment-emergent adverse events were reported in nearly
all (90–100%) patients in treatment and control arms across studies. The proportion of patients experiencing
Grade ≥3 adverse events ranged from 39 to 88% among those receiving PARP inhibitors [6,18,19,31], 51 to 92%
among those receiving tyrosine kinase pathway inhibitors [8,10,37], and 21 to 66% for those receiving monoclonal
antibodies (Figure 3A) [34,43]. Discontinuation due to treatment-emergent adverse events was reported in 11
trials [6,8,18,19,31,33,34,38,39,40,44] and rates ranged from 8 to 20% for PARP inhibitors [6,18,19,31], and 6 to 16% for
monoclonal antibodies (Figure 3B) [34,39].

Discussion
Summary of main results
This systematic literature review identified 18 clinical studies evaluating 10 maintenance therapies with several
different mechanisms of action. Of these studies, 8 demonstrated a significant improvement in progression-free
survival in women with advanced ovarian cancer [6,12,18,19,31,33,35,43]. Maintenance treatment with PARP inhibitors
in the first-line setting appears to confer greater clinical benefit compared with other drug classes, as demonstrated
by improved progression-free survival outcomes; however, direct comparisons of HRs between studies cannot be
made due to differences in study design and patient populations [6,19,31]. Niraparib was the only PARP inhibitor
monotherapy in this review that demonstrated statistically significant progression-free survival improvement as
first-line maintenance treatment, irrespective of biomarker status [6,19].

Mature studies for bevacizumab showed a lack of effect on overall survival, despite a statistically significant
impact on progression-free survival [32,33,43]. Overall survival data remained immature for most of the studies
analyzed; therefore, the impact of PARP inhibitor maintenance therapy on overall survival in the first-line setting
is unclear [6,10,18,19,31,34,41,42].

Aggregate safety data were not available for all of the clinical trials identified and, for which we did report these
data, the proportion of patients reporting grade ≥3 treatment-emergent adverse events and discontinuations due
to adverse events varied widely, with no class of agents appearing to have a more favorable safety profile than other
classes [6,8,18,19,31,32,33,34,38,39,40,44].

Results in the context of published literature
The wide ranges in outcomes likely reflect the variability of safety profiles among different classes of agents,
combined with distinct differences in pharmacokinetics of the agents, baseline disease burden and study design
between these trials. A systematic literature review and meta-analysis of 10 phase II or III randomized control
trials assessed efficacy and toxicity profiles of PARP inhibitors in patients with advanced ovarian cancer and also
reported a statistically significant improvement in progression-free survival in overall patients (HR: 0.41; 95%
CI: 0.35–0.5) treated with PARP inhibitors, and further improvement in BRCAm patients (HR: 0.32; 95% CI:
0.26–0.39) compared with control therapies [46]. Further, a meta-analysis of first-line maintenance therapies assessed
7 studies of 7,770 participants, found improved progression-free survival in BRCAm patients treated with PARP
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inhibitors [47]. Efficacy of PARP inhibitors on overall survival could not be determined due to the incomplete
follow-up data in the majority of the trials, similar to our findings [46].
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Figure 3. Safety overview across studies in systematic literature search. Rates of grade ≥3 adverse events (A) and
discontinuation due to adverse events (B) from studies that reported total Grade ≥3 adverse events or
discontinuations due to adverse events for the overall population. Data are grouped by drug class.
†Patients were randomized to receive chemotherapy plus veliparib followed by placebo maintenance (veliparib
combination only), or chemotherapy plus veliparib followed by veliparib maintenance (veliparib throughout).
‡Studies that reported discontinuations due to adverse events reported.
§Discontinuations due to serious AEs. Safety data taken from NCT00058345 [40] was not graphed because Grade ≥3
adverse events were not reported.

Safety analysis of first-line maintenance PARP inhibitors demonstrate the frequency of Grade ≥3 adverse events
varies across PARP inhibitors [47]. Additionally, 3 studies investigating the combination of PARP inhibitors with
other therapies demonstrated 53/81 (65%) of patients experienced grade 3 or 4 toxicities and 15/81 (19%) patients
had treatment discontinuation [46]. They also report a range of adverse events across active therapy arms similar to
our study.
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Strengths & weaknesses
The strengths of this systematic literature review included the broad search terms not restricted by date or language,
resulting in a pool of publications for analysis that included a large patient population. Furthermore, data were
extracted in accordance with best practices for systematic literature reviews [28,29,30]. Overall, this review provides
collated evidence of first-line maintenance treatment in ovarian cancer that can potentially inform indirect treatment
comparison analyses and clinical decision-making in the absence of head-to head clinical trials.

Since clinical trial end points differed between studies (e.g., progression-free survival assessed as either a primary
or secondary end point) and long-term survival data are immature for newer agents, there were limited overlapping
efficacy and safety end points to include in the analysis, which is a limitation of this study.

Implications for practice & future research
This review highlighted the substantial heterogeneity in clinical trial design in the first-line maintenance therapy
setting. Evidence generated in the review was used to inform network meta-analysis and population-adjusted
indirect treatment comparison feasibility assessments, which confirmed the magnitude of inter-trial heterogeneity
and the infeasibility of network meta-analysis and population-adjusted indirect treatment comparison based on
the current body of evidence [48]. Given that trials were conducted at different times and designed to address
different hypotheses, the heterogeneity in study designs will limit the ability to compare outcomes systematically.
Furthermore, the rapid pace of therapeutic advances in advanced ovarian cancer is likely to complicate assessment of
overall survival because of the consequent availability of subsequent effective therapy options. While overall survival
is the gold-standard and most objective primary end point in any trial, demonstrating an overall survival benefit in
ovarian cancer is challenging [49,50]. Progression-free survival has been shown to be a valid surrogate end point for
overall survival in 1L ovarian cancer trials and is considered acceptable for regulatory approvals by US FDA [50,51].
However, the increased observation of prolonged post-progression survival is largely attributed to patients receiving
subsequent lines of therapy, and therefore caution must be taken when extrapolating these data [51]. More recently
there has been an increased focus on end points that are of clinical relevance to patients such as health related quality
of life (HRQoL). In a post hoc analysis of the PRIMA trial, HRQoL assessments in patients with advanced ovarian
cancer were significantly reduced from pre-progression to post-progression []. Prolonging a patient’s time before
disease progression and preserving their HRQoL is clinically relevant and achieved by prolonging progression-free
survival outcome [49,]. Therefore, any comparisons of the efficacy or safety of first-line maintenance therapies for
advanced ovarian cancer must be made with caution. Instead, prescribers must evaluate individual patient factors
and preferences when selecting the optimal first-line maintenance therapy.

Conclusion
In conclusion, this systematic literature review of first-line maintenance therapy studies in ovarian cancer supports
treatment with maintenance therapy for all patients with advanced ovarian cancer, regardless of biomarker status.
Multiple agents, particularly PARP inhibitors, demonstrated improvements in progression-free survival. Although
immature, overall survival data for PARP inhibitors in preliminary analyses are encouraging. Safety profiles across
agents are difficult to compare. Follow-up analyses and the introduction of novel combinations and therapeutic
options will contribute to our growing knowledge of this disease area, with the aim of providing better outcomes
for women with advanced ovarian cancer.
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Summary points

• Approximately 85% of women with advanced ovarian cancer (OC) will experience disease recurrence within 3
years of first-line (1L) treatment.

• Around 15–18% of women with advanced OC have mutations in BRCA1/2; the remaining 82–85% of patients
with no BRCA mutation have a considerably worse prognosis.

• Maintenance treatment with PARP inhibitors or bevacizumab has been shown to significantly prolong
progression-free survival (PFS); patients with BRCA1/2m have improved outcomes with PARP inhibitor treatment.

• We report the results from a systematic literature review which identified 18 OC trials of 1L maintenance therapy.
• Overall, maintenance treatment with PARP inhibitors in the 1L setting appears to confer greater clinical benefit

compared with other drug classes.
• For overall survival (OS), results were interim and immature, so final conclusions on long-term OS could not be

drawn.
• Niraparib was the only PARP inhibitor monotherapy that demonstrated statistically significant improvement in

PFS as 1L maintenance treatment, irrespective of biomarker status.
• Safety was reported inconsistently, and no safety profile trends emerged between drug classes.

References
Papers of special note have been highlighted as: • of interest; •• of considerable interest

1. Tsibulak I, Zeimet AG, Marth C. Hopes and failures in front-line ovarian cancer therapy. Crit. Rev. Oncol. Hematol. 143, 14–19 (2019).

2. Lorusso D, Mancini M, Di Rocco R, Fontanelli R, Raspagliesi F. The role of secondary surgery in recurrent ovarian cancer. Int. J. Surg.
Oncol. 2012, 613980 (2012).

3. Allemani C, Matsuda T, Di Carlo V et al. Global surveillance of trends in cancer survival 2000-14 (CONCORD-3): analysis of
individual records for 37 513 025 patients diagnosed with one of 18 cancers from 322 population-based registries in 71 countries. Lancet
391(10125), 1023–1075 (2018).

4. Bowtell DD, Bohm S, Ahmed AA et al. Rethinking ovarian cancer II: reducing mortality from high-grade serous ovarian cancer. Nat.
Rev. Cancer 15(11), 668–679 (2015).

5. Banerjee S, Gonzalez-Martin A, Harter P et al. First-line PARP inhibitors in ovarian cancer: summary of an ESMO Open – Cancer
Horizons round-table discussion. ESMO Open 5(6), e001110 (2020).

6. Gonzalez-Martin A, Pothuri B, Vergote I et al. Niraparib in patients with newly diagnosed advanced ovarian cancer. N. Engl. J. Med.
381(25), 2391–2402 (2019).

•• The first randomized controlled trial of niraparib as maintenance treatment after first-line platinum-based chemotherapy in
patients newly diagnosed with advanced ovarian cancer, and which showed significant improvement versus placebo in
progression-free survival in a broad patient population, regardless of biomarker status.

7. Markman M. Maintenance chemotherapy in the management of epithelial ovarian cancer. Cancer Metastasis Reviews 34(1), 11–17
(2015).

8. Kim JW, Mahner S, Wu LY et al. Pazopanib maintenance therapy in East Asian women with advanced epithelial ovarian cancer: results
from AGO-OVAR16 and an East Asian study. Internat. J. Gynecological Cancer 28(1), 2–10 (2018).

future science group 10.2217/fon-2022-0578

http://www.clinicalstudydatarequest.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.futuremedicine.com/action/showLinks?pmid=29395269&crossref=10.1016%2FS0140-6736%2817%2933326-3&citationId=p_4
https://www.futuremedicine.com/action/showLinks?pmid=26493647&crossref=10.1038%2Fnrc4019&coi=1%3ACAS%3A528%3ADC%252BC2MXhslWhsLjF&citationId=p_5
https://www.futuremedicine.com/action/showLinks?pmid=33310779&crossref=10.1136%2Fesmoopen-2020-001110&citationId=p_6
https://www.futuremedicine.com/action/showLinks?pmid=31562799&crossref=10.1056%2FNEJMoa1910962&coi=1%3ACAS%3A528%3ADC%252BC1MXisV2mtL7F&citationId=p_7
https://www.futuremedicine.com/action/showLinks?pmid=26588236&crossref=10.1097%2FIGC.0000000000000602&citationId=p_10
https://www.futuremedicine.com/action/showLinks?pmid=25566684&crossref=10.1007%2Fs10555-014-9537-x&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVOmtbo%253D&citationId=p_9
https://www.futuremedicine.com/action/showLinks?pmid=31449982&crossref=10.1016%2Fj.critrevonc.2019.08.002&citationId=p_2


Systematic Review Guy, Hawkes, Walder, Malinowska & Gupta

9. Ray-Coquard I, Cibula D, Mirza MR et al. AGO-OVAR 12: a randomized placebo-controlled GCIG/ENGOT-intergroup phase III trial
with chemotherapy +/-nintedanib for advanced ovarian cancer: overall survival results. Internat. J. Gynecological Cancer 27, 3 (2017).

10. Ferron G, De Rauglaudre G, Chevalier A et al. Impact of adding nintedanib to neoadjuvant chemotherapy (NACT) for advanced
epithelial ovarian cancer (EOC) patients: the CHIVA double-blind randomized phase II GINECO study. J. Clin. Oncol. 37(Suppl. 15),
5512 (2019).

11. Vergote I, Scambia G, O’malley DM et al. Trebananib or placebo plus carboplatin and paclitaxel as first-line treatment for advanced
ovarian cancer (TRINOVA-3/ENGOT-ov2/GOG-3001): a randomised, double-blind, phase III trial. Lancet Oncol. 20(6), 862–876
(2019).
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52. Chase DMM, Maŕın MR, Backes F et al. ESGO impact of disease progression on health-related quality of life of advanced ovarian cancer
(AOC) patients-pooled analysis from the PRIMA trial.. ESGO 22, A284 (2021).

future science group 10.2217/fon-2022-0578

https://www.fda.gov/media/71195/download
https://www.futuremedicine.com/action/showLinks?pmid=19349144&crossref=10.1016%2Fj.jclinepi.2008.12.010&citationId=p_37
https://www.futuremedicine.com/action/showLinks?pmid=33254040&crossref=10.1016%2Fj.critrevonc.2020.103145&citationId=p_53
https://www.futuremedicine.com/action/showLinks?pmid=30030657&crossref=10.1007%2Fs10147-018-1319-y&coi=1%3ACAS%3A528%3ADC%252BC1cXhtlGlu7fL&citationId=p_46
https://www.futuremedicine.com/action/showLinks?pmid=31562800&crossref=10.1056%2FNEJMoa1909707&coi=1%3ACAS%3A528%3ADC%252BC1MXisV2mt7fL&citationId=p_38
https://www.futuremedicine.com/action/showLinks?pmid=17000686&crossref=10.1158%2F1078-0432.CCR-05-2670&coi=1%3ACAS%3A528%3ADC%252BD28XpvFShsbc%253D&citationId=p_47
https://www.futuremedicine.com/action/showLinks?pmid=26115797&crossref=10.1016%2FS1470-2045%2815%2900086-8&coi=1%3ACAS%3A528%3ADC%252BC2MXhtFSjtr3J&citationId=p_39
https://www.futuremedicine.com/action/showLinks?pmid=22204724&crossref=10.1056%2FNEJMoa1104390&coi=1%3ACAS%3A528%3ADC%252BC38XktVWhsg%253D%253D&citationId=p_40
https://www.futuremedicine.com/action/showLinks?pmid=23478059&crossref=10.1200%2FJCO.2012.46.4057&coi=1%3ACAS%3A528%3ADC%252BC3sXnvVGgurc%253D&citationId=p_41
https://www.futuremedicine.com/action/showLinks?pmid=24239753&crossref=10.1016%2Fj.ygyno.2013.11.008&citationId=p_57
https://www.futuremedicine.com/action/showLinks?pmid=24952307&crossref=10.1007%2Fs00262-014-1569-0&coi=1%3ACAS%3A528%3ADC%252BC2cXhtVCjtL%252FM&citationId=p_49
https://www.futuremedicine.com/action/showLinks?pmid=22204725&crossref=10.1056%2FNEJMoa1103799&coi=1%3ACAS%3A528%3ADC%252BC38XktVWltA%253D%253D&citationId=p_50
https://www.futuremedicine.com/action/showLinks?pmid=25225436&crossref=10.1200%2FJCO.2014.55.7348&coi=1%3ACAS%3A528%3ADC%252BC2cXitFCmu7nP&citationId=p_42
https://www.futuremedicine.com/action/showLinks?pmid=28844539&crossref=10.1016%2Fj.ygyno.2017.08.012&citationId=p_58
https://www.futuremedicine.com/action/showLinks?pmid=31216226&crossref=10.1200%2FJCO.19.01009&coi=1%3ACAS%3A528%3ADC%252BB3cXhs1ymurg%253D&citationId=p_52
https://www.futuremedicine.com/action/showLinks?crossref=10.1200%2Fjco.2013.31.15_suppl.5512&citationId=p_44


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


