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BACKGROUND: This study aimed to describe the treatment strategies and outcomes for women with newly diagnosed advanced high- 

grade serous or endometrioid ovarian cancer (OC). METHODS: This observational study collected real- world medical record data from 

eight Western countries on the diagnostic workup, clinical outcomes, and treatment of adult women with newly diagnosed advanced 

(Stage III– IV) high- grade serous or endometrioid OC. Patients were selected backward in time from April 1, 2018 (the index date), with a 

target of 120 patients set per country, followed for ≥20 months. RESULTS: Of the 1119 women included, 66.9% had Stage III disease, 11.7% 

had a deleterious BRCA mutation, and 26.6% received bevacizumab; 40.8% and 39.3% underwent primary debulking surgery (PDS) and in-

terval debulking surgery (IDS), respectively. Of the patients who underwent PDS, 55.5% had no visible residual disease (VRD); 63.9% of the 

IDS patients had no VRD. According to physician- assessed responses (at the first assessment after diagnosis and treatment), 53.2% of the 

total population had a complete response and 25.7% had a partial response to first- line chemotherapy after surgery. After ≥20 months of 

follow- up, 32.9% of the patients were disease- free, 46.4% had progressive disease, and 20.6% had died. Bevacizumab use had a significant 

positive effect on overall survival (hazard ratio [HR], 0.62; 95% CI, 0.42– 0.91; p = .01). A deleterious BRCA status had a significant positive 

effect on progression- free survival (HR, 0.60; 95% CI, 0.41– 0.84; p < .01). CONCLUSIONS: Women with advanced high- grade serous or 

endometrioid OC have a poor prognosis. Bevacizumab use and a deleterious BRCA status were found to improve survival in this real- world 

population. Cancer 2022;128:3080-3089. © 2022 The Authors. Cancer published by Wiley Periodicals LLC on behalf of American Cancer 

Society. This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, 

distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

LAY SUMMARY: 

• Patients with advanced (Stage III or IV) ovarian cancer (OC) have a poor prognosis.

• The standard treatment options of surgery and chemotherapy extend life beyond diagnosis for 5 years or more in only approximately 

45% of patients.

• This study was aimed at describing the standard of care in eight Western countries and estimating how many patients who are diag-

nosed with high- grade serous or endometrioid OC could potentially be eligible for first- line poly(adenosine diphosphate ribose) poly-

merase inhibitor (PARPi) maintenance therapy.

• The results highlight the poor prognosis for these patients and suggest that a significant proportion (79%) would potentially be eligible 

for first- line PARPi maintenance treatment.

KEYWORDS: bevacizumab, first- line treatment, ovarian cancer, poly(adenosine diphosphate ribose) polymerase (PARP) inhibitor, real- 

world data.

1. INTRODUCTION
Annually, there are an estimated 239,000 newly diagnosed cases of ovarian cancer (OC) and 152,000 deaths from OC 
worldwide.1 In Europe, OC is the fifth most common cause of cancer death. The prognosis after treatment, which 

Corresponding Author: Christian Marth MD, PhD, Department of Obstetrics and Gynecology, Medical University of Innsbruck, Anichstrasse 35, Innsbruck 6020, Austria 
(christian.marth@tirol- kliniken.at).

1 Department of Obstetrics and Gynecology, Medical University of Innsbruck, Innsbruck, Austria; 2 Department of Medical Oncology, Portuguese Institute of Oncology of 
Porto, Porto, Portugal; 3 Medical Affairs, AstraZeneca Nordic, Copenhagen, Denmark; 4 Department of Obstetrics and Gynecology, Helsinki University Hospital, University 
of Helsinki, Helsinki, Finland; 5 Champalimaud Foundation (Fundação Champalimaud), Lisbon, Portugal; 6 Catharina Hospital, Eindhoven, the Netherlands; 7 Department 
of Gynecology, Juliane Marie Centre, Rigshospitalet, Copenhagen, Denmark; 8 Department of Gynecological Cancer, Oslo University Hospital, Radiumhospitalet, Oslo, 
Norway; 9 Institute of Clinical Medicine, Faculty of Medicine,  Oslo University, Oslo, Norway; 10 Sheba Medical Center, Sackler School of Medicine, Tel Aviv University, 
Tel Aviv, Israel; 11 Department of Obstetrics and Gynecology, University Hospital Leuven, Leuven, Belgium; 12 Nijmegen Medical Centre, Radboud University, Nijmegen, 
the Netherlands; 13 Department of Obstetrics and Gynecology, Medical University of Vienna, Vienna, Austria; 14 Department of Gynecology, University Hospital Odense, 
Odense, Denmark

Additional supporting information may be found in the online version of this article. 

DOI: 10.1002/cncr.34350, Received: January 20, 2022; Revised: May 4, 2022; Accepted: May 12, 2022, Published online June 17, 2022 in Wiley Online Library 
 (wileyonlinelibrary.com)

mailto:
https://orcid.org/0000-0002-8965-9981
http://creativecommons.org/licenses/by-nc/4.0/
mailto:christian.marth@tirol-kliniken.at


Real-world ovarian cancer treatment outcomes/Marth et al

3081Cancer  August 15, 2022

has remained largely unchanged over the last decade, is 
poor, with a 5- year survival rate of approximately 45%, in 
part because of diagnoses occurring at an advanced stage 
(Stage III or IV) of disease.2, 3

Primary debulking surgery (PDS) followed by car-
boplatin plus paclitaxel is the standard of care (SoC) for 
OC. If upfront extensive surgery or complete tumor resec-
tion at PDS is not possible, then the standard treatment is 
neoadjuvant chemotherapy followed by interval debulk-
ing surgery (IDS) or palliative treatment.4 Complete 
tumor resection at frontline surgery is the most important 
prognostic factor for patients with advanced ovarian can-
cer (AOC).4 BRCA1 and/or BRCA2 mutations (BRCAm) 
are also a known predictive biomarker for a response to 
platinum- based chemotherapy.5

Oncologic treatment options for AOC, including 
cancers of the fallopian tubes and peritoneum (which 
behave and are treated similarly to AOC), include anti- 
angiogenesis and molecularly targeted therapies. In the 
first- line setting, bevacizumab is approved as maintenance 
therapy after carboplatin plus paclitaxel, and it has been 
shown in phase 3 randomized controlled trials (GOG- 
0218 and ICON7) to improve progression- free survival 
(PFS), but not overall survival (OS), in patients with 
high- risk early- stage disease, Stage III disease with visible 
residual disease (VRD) > 1 cm after surgery, or Stage IV 
disease.4, 6, 7

Other approved molecularly targeted maintenance 
therapies for OC include the poly(adenosine diphosphate 
ribose) polymerase inhibitors (PARPi) niraparib, ruca-
parib, and olaparib; however, their use and reimburse-
ment vary widely among European Union countries.4, 

8– 11 Data supporting PARPi use in the first- line mainte-
nance setting come from several randomized controlled 
trials showing significant improvements in PFS, although 
the trials differed considerably in terms of their control 
arms (placebo or active intervention), patient popula-
tions (platinum sensitivity and residual disease), timing 
of PARPi treatment (with chemotherapy or maintenance 
only), and planned duration of treatment.8– 13

The proportion of patients in representative clini-
cal practice (i.e., in a real- world setting) presenting with 
no evidence of disease (NED) after primary surgery or 
a clinical complete response (CR)/partial response (PR) 
after the completion of first- line chemotherapy is largely 
unknown. Such patients would potentially be eligible for 
first- line PARPi maintenance therapy with or without 
concomitant anti- angiogenic treatment.

To address this question, we used real- world ob-
servational data to describe the treatment strategies and 

outcomes for women with newly diagnosed advanced 
high- grade serous or endometrioid OC. Secondary ob-
jectives included characterizing the effects of the BRCA 
status and bevacizumab use on clinical outcomes.

2. MATERIALS AND METHODS

2.1. Study design and patient selection
This observational, longitudinal, medical chart re-
view study collected real- world data from eight coun-
tries (Austria, Belgium, Denmark, Finland, Israel, the 
Netherlands, Norway, and Portugal). Women aged 
≥18 years with histologically documented advanced 
(International Federation of Gynecology and Obstetrics 
[FIGO] Stage III– IV) high- grade serous or endometrioid 
OC (including peritoneal or fallopian tube cancer) were 
eligible provided they were diagnosed (the index date was 
the date of diagnosis) no later than April 1, 2018. Patients 
were selected backward in time from this date until a tar-
get of 120 patients was identified in each participating 
country for the primary patient cohort, and they were 
followed up prospectively; this ensured a minimum of 
20 months’ follow- up for all patients and no risk of im-
mortal time bias. Patients who died or had disease pro-
gression during follow- up were eligible.

Patients were ineligible if they had experienced other 
malignancies within the previous 5 years or were enrolled 
in clinical trials in which investigators were blinded to the 
treatments.

2.2. Data collection
All data were retrieved from national registries and/or 
medical records and sampled randomly according to the 
inclusion criteria until sufficient patient numbers were in-
cluded. The following data were collected from the date of 
diagnosis: demographic and clinical characteristics; medi-
cal history and comorbidities; OC diagnosis and primary 
tumor; and BRCAm status. The data collected after the 
diagnosis until the end of each patient observation period 
(the last hospital visit 12 months after the completion of 
platinum- based chemotherapy) included the following: 
therapeutic management, including the type (PDS, IDS, 
or no resection) and outcome of surgery (residual vs. no 
residual disease); pharmacological treatments (exclud-
ing supportive and palliative treatments); and treatment 
outcomes.

Physician- assessed clinical responses to treatment 
were determined radiologically where possible. When im-
aging was not available and computed tomography scans 
were not assessed with the Response Evaluation Criteria 
in Solid Tumors by a radiologist, investigators applied 
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the Response Evaluation Criteria in Solid Tumors retro-
spectively where possible before reverting to physician- 
assessed responses of CR, PR, or NED.

There was no imputation of missing values, and 
data for subanalyses (e.g., the prognostic importance of 
the BRCA status) are presented for those with available 
data only.

2.3. Ethical considerations
The study was performed in accordance with the 
Declaration of Helsinki, the International Conference on 
Harmonisation’s Good Clinical Practice guidelines, Good 
Publication Practice guidelines, and applicable legislation 
on noninterventional studies and observational studies. 
The collection of data adhered to all applicable data pro-
tection regulations and requirements regarding electronic 
records and database validation.

Informed consent was sought in accordance with 
local regulations. Consent was required for patients alive 
at the time that data collection started in Belgium, the 
Netherlands, Norway, and Portugal; patients who were 
deceased when data collection started were eligible for the 
study via a consent waiver. No consent was required for 
Austria, Denmark, Finland, or Israel. A total of 284 pa-
tients (25.4%) required consent (14 in Belgium, 18 in the 
Netherlands, 62 in Norway, and 190 in Portugal). Fourteen 
patients for whom some information had been entered into 
the electronic case report form were excluded for not fulfill-
ing the inclusion criteria. Data from Finland were included 
in all descriptive analyses but were excluded from the sur-
vival analysis because of local data transfer regulations.

2.4. Study objectives
The primary objective was to estimate the proportion of 
patients potentially eligible for first- line PARPi mainte-
nance therapy by characterizing the percentage with a 
physician- assessed CR/PR after surgery (PDS or IDS) 
and first- line chemotherapy (at the first assessment after 
diagnosis and treatment).

Other objectives included determining the percent-
age of patients undergoing primary surgery and having no 
macroscopic residual disease after surgery or residual dis-
ease of ≤1 cm (i.e., traditionally considered ‘lower risk’) as 
well as the percentage of patients who received angiogene-
sis inhibitor treatment.

Patient demographics and disease characteristics, 
including the FIGO stage distribution (only available 
as Stage III or Stage IV across all countries) and cancer 
antigen 125 (CA- 125) levels, were also assessed. A CA- 
125 assessment after first- line treatment was defined as 

the proportion of patients with a normal CA- 125 level 
or >90% decrease in the level from the baseline in accor-
dance with the PRIMA  study (NCT02655016).10 The 
percentage of patients with VRD following surgery, OS, 
and PFS were also analyzed according to bevacizumab use 
and BRCAm status.

2.5. Statistical methods
All statistical evaluations were performed according to a 
predefined plan. An inclusion target of 120 patients per 
country was deemed adequate for providing precise esti-
mates of local PARPi eligibility (4% error margin). Baseline 
parameters, clinical characteristics, and treatment patterns 
(and associated outcomes) were described with frequency 
counts and percentages for categorical variables and with 
means and interquartile ranges for continuous variables.

OS and PFS were estimated with Kaplan– Meier 
methodology, and p values were calculated with the log- 
rank test. A multivariate Cox proportional hazards regres-
sion analysis was performed (for subanalyses: outcomes 
by BRCAm status and effect of bevacizumab [yes/no]) 
to assess for confounding by age (continuous and linear), 
country, stage, BRCAm status, and indication of good 
prognosis (defined as primary surgery and no VRD).

3. RESULTS
Across eight countries, 1119 women diagnosed with ad-
vanced high- grade serous or endometrioid OC between 
2002 and 2018 were included (>98.5% were enrolled 
from 2010 onward; Figure S1).

Most patients had tumors with serous histology 
(97.5%; 1091 of 1119); tumors were most often lo-
cated in the ovaries (66.7%; 746 of 1119), with 66.9% 
of all patients (749 of 1119) diagnosed at FIGO Stage 
III (Table 1). A total of 66.0% of the patients (739 of 
1119) had available BRCA testing; 11.6% had a delete-
rious germline BRCAm, 5.8% had tumors with a del-
eterious somatic BRCAm (out of 37.2% [275 of 739] 
tested for somatic BRCAm), and 83.9% (620 of 739) 
had no BRCAm. Forty- one percent of the patients (456 
of 1119) underwent PDS, and 39.3% (440 of 1119) un-
derwent IDS. Approximately one quarter of the patients 
(26.6%; 298 of 1119) received bevacizumab concomi-
tantly with first- line chemotherapy and as maintenance.

Of the patients who underwent PDS, 55.5% (253 of 
456) had no VRD, and 15.1% (69 of 456) had residual 
disease ≤1 cm. Of the patients who underwent IDS, 63.9% 
(281 of 440) had no VRD, and 20.9% (92 of 440) had 
residual disease ≤1 cm. When we considered the outcomes 
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of surgery in the overall population (including the 19.9% 
[223 of 1119] who did not undergo surgery), 22.6% (253 
of 1119) had no VRD and 6.2% (69 of 1119) had resid-
ual disease ≤1 cm after PDS, whereas 25.1% (281 of 1119) 
had no VRD and 8.2% (92 of 1119) had residual disease 

≤1 cm after IDS (Table 2). Among all patients, 18.0% (201 
of 1119) had residual disease >1 cm or an unknown status.

According to CA- 125 levels for the patients with data 
available at diagnosis and the first response assessment, 
66.2% of the patients with available measurements (363 
of 548) had a response to treatment (defined as the pro-
portion of patients with a normal CA- 125 level or >90% 
decrease in the level from the baseline; Table 2); according 
to physician- assessed responses, 53.2% of the patients (595 
of 1119) had a CR (or NED as the tumor was not identi-
fied), and 25.7% (288 of 1119) had a PR. The percentage 
of patients who would potentially have been eligible for 
PARPi maintenance therapy (the CR + PR rate; Table 2) 
was 78.9% (883 of 1119). The response according to CA- 
125 levels and the physician- assessed response (CR or PR) 
were concordant in 75.0% of the patients with both mea-
sures (baseline and response assessments) available.

The disease status of all patients was followed up for 
a minimum of 20 months (median follow- up time since 
diagnosis, 24.0 months for OS and 23.1 months for PFS; 
data for Finland were not included in this analysis). Six 
months after the completion of chemotherapy, 71.9% 
(718 of 999), 26.2% (262 of 999), and 1.9% (19 of 999) 
of the patients were disease- free, had progressive disease, 
and had died, respectively; after at least 20 months of fol-
low- up, 32.9% (329 of 999), 46.4% (464 of 999), and 
20.6% (206 of 999) of the patients were disease- free, had 
progressive disease, and had died, respectively (Figure 1).

Bevacizumab had a significant positive effect on OS 
(univariate log- rank analysis p < .01; adjusted Cox regres-
sion analysis hazard ratio [HR], 0.62; 95% CI, 0.42– 
0.91; p = .01); the effect of bevacizumab on PFS was not 
significant (Figure 2 and Table S1).

The presence of a BRCAm had a significant positive 
effect on PFS (univariate log- rank analysis p < .01; HR, 
0.60; 95% CI, 0.41– 0.84; p < .01). Although the pres-
ence of a BRCAm had a significant effect on OS in the 
univariate log- rank analysis (p =  .015; Figure 3), it did 
not have a significant effect in the adjusted Cox regression 
analysis (Table S1).

4. DISCUSSION
This large observational study, conducted across eight 
countries, characterized the real- world treatment patterns 
and outcomes of patients with newly diagnosed advanced 
high- grade serous or endometrioid OC. The study in-
cluded patients diagnosed no later than April 1, 2018 (a 
time when PARPi were not commercially available), in 
order to estimate the number of high- risk patients who 
would be eligible for PARPi therapy.

TABLE 1. Patient characteristics

Variable
Total 

(N = 1119)

Age, median (IQR), years 66 (57– 73)
Histology, No. (%)

High- grade serous 1091 (97.5)
High- grade endometrioid 23 (2.1)
Mixed 5 (0.4)

Tumor location, No. (%)
Ovarian 746 (66.7)
Fallopian tube 200 (17.9)
Peritoneal 97 (8.7)
Unknown 76 (6.8)

FIGO stage, No. (%)
III 749 (66.9)
IV 370 (33.1)

ECOG performance status, No. (%)
0 459 (41.0)
1 318 (28.4)
2 70 (6.3)
3 15 (1.3)
Unknown 257 (23.0)

BRCAm, No. (%)
Test result available 739 (66.0)
Deleterious germline 86/739 (11.6)
Deleterious somatic 43/739 (5.8)
No mutation 620/739 

(83.9)
Surgery, No. (%)

No surgerya 223 (19.9)
Primary debulking surgery 456 (40.8)
Interval debulking surgery 440 (39.3)

Bevacizumab, No. (%)
Yes 298 (26.6)
No 806 (72.0)
Unknown 15 (1.3)

Chemotherapy setting, No. (%)
Any 1040 (92.9)
Neoadjuvant 515 (46.0)

Type of chemotherapy, No. (%)b

Carboplatin 1036 (92.6)
Paclitaxel 876 (78.3)
Docetaxel 154 (13.8)
Gemcitabine 66 (5.9)
Other 226 (20.2)

Country, No. (%)
Austria 121 (10.8)
Belgium 120 (10.7)
Denmark 246 (22.0)
Finland 120 (10.7)
Israel 120 (10.7)
Netherlands 82 (7.3)
Norway 120 (10.7)
Portugal 190 (17.0)

Abbreviations: BRCAm, BRCA1 and/or BRCA2 mutation; ECOG, Eastern 
Cooperative Oncology Group; FIGO, International Federation of Gynecology 
and Obstetrics; IQR, interquartile range.
aNo surgery corresponds to no attempt to reduce a tumor (i.e., diagnostic 
laparoscopy and palliative operations were not considered reductive surgery).
bChemotherapy is presented by agent and could be administered in 
combination.
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The percentage of patients with a physician- 
assessed clinical CR/PR following surgery (PDS or IDS) 
and first- line chemotherapy was calculated as a surrogate 
for PARPi eligibility. As such, 79% of the patients in 
the current study would potentially have been eligible 
for PARPi maintenance therapy (with or without anti- 
angiogenic therapy). However, it should be noted that 
this does not take into account biomarker status; access 
to PARPi can vary by country according to biomarker 
status because of national reimbursement policies de-
spite approval by the European Medicines Agency.8 
Nevertheless, 2 years after their diagnosis and after re-
ceiving the SoC, only one third of the women (33%) 
were disease- free, whereas 47% had progression, and 

21% had died; this underlines the unmet need for better 
treatments in this setting.

In the European Union, PARPi approved for first- line 
maintenance include olaparib (for patients with BRCAm 
and in combination with bevacizumab for homologous 
recombination deficiency [HRD]– positive AOC) and 
niraparib (regardless of the biomarker status or histological 
subtype).14– 16 Olaparib, niraparib, and rucaparib are also 
indicated as maintenance therapy in the platinum- sensitive 
relapsed disease setting.14– 16 PARPi maintenance therapy 
has been shown to lower the disease progression risk after 
surgical resection and platinum- based chemotherapy for 
women with newly diagnosed AOC, with the largest ben-
efit observed in patients positive for HRD or a BRCAm, 

TABLE 2. Patient outcomes at the first assessment after diagnosis and treatment

Variable FIGO Stages III and IV (N = 1119) FIGO Stage III (N = 749) FIGO Stage IV (N = 370)

Outcome after surgery, No. (%)
Primary debulking surgery

No visible residual disease 253 (22.6) 215 (28.7) 38 (10.3)
Residual disease ≤1 cm 69 (6.2) 59 (7.9) 10 (2.7)
Residual disease >1 cm 91 (8.1) 66 (8.8) 25 (6.8)
Unknown 43 (3.8) 36 (4.8) 7 (1.9)
Total 456 (40.8) 376 (50.2) 80 (21.6)

Interval debulking surgery
No visible residual disease 281 (25.1) 153 (20.4) 128 (34.6)
Residual disease ≤1 cm 92 (8.2) 58 (7.7) 34 (9.2)
Residual disease >1 cm 52 (4.6) 35 (4.7) 17 (4.6)
Unknown 15 (1.3) 10 (1.3) 5 (1.4)

Total 440 (39.3) 256 (34.2) 184 (49.7)
No surgery, No. (%)a 223 (19.9) 117 (15.6) 106 (28.6)
Response to treatment FIGO Stages III and IV (N = 1119)
CA- 125 normal at baseline, No. (%)b,c

Yes 158/706 (22.4)
No 548/706 (77.6)

CA- 125 normal at assessment, No. (%)b,c

Yes 310/548 (56.6)
No 238/548 (43.4)

CA- 125 90% reduction, No. (%)b

Yes 302/548 (55.1)
No 246/548 (44.9)

CA- 125 response, No. (%)b

Yes 363/548 (66.2)
No 185/548 (33.8)

Physician- assessed response, No. (%)d

Complete response/no macroscopic residual 
diseasee

595 (53.2)

Partial response 288 (25.7)
Otherf 119 (10.6)
No assessment 117 (10.5)

Potentially eligible for PARPi, No. (%)
Complete response/no macroscopic residual 

disease/partial response
883 (78.9)

Abbreviations: CA- 125, cancer antigen 125; FIGO, International Federation of Gynecology and Obstetrics; PARPi, poly(adenosine diphosphate ribose) polymerase 
inhibitor.
aNo surgery corresponds to no attempt to reduce a tumor (i.e., diagnostic laparoscopy and palliative operations were not considered reductive surgery).
bThe response according to CA- 125 is based only on data for patients with measurements at diagnosis and at assessment and with a CA- 125 value above normal 
at diagnosis, and it is defined as the proportion of patients with a normal CA- 125 level or >90% decrease in the level from the baseline.
cA normal CA- 125 level is <35 U/mL.
dClinical responses were assessed and reported by a physician.
eNo macroscopic residual disease is defined as undergoing surgery and having no macroscopic residual disease after surgery.
fPatients with stable disease, patients with progressive disease, and deceased patients.
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although significant benefits were observed regardless of the 
biomarker status.10– 13 An exploratory analysis of SOLO1 
and PAOLA- 1  indicated that both ‘lower- risk’ patients 
(Stage III without residual disease after PDS) and ‘higher- 
risk’ patients (Stage IV, Stage III with residual disease after 
PDS, inoperable Stage III, or Stage III with IDS) benefited 
from first- line PARPi (olaparib) maintenance.17, 18

In our study, complete cytoreduction was achieved 
in 56% of the patients who underwent PDS and in 64% 
who underwent IDS. These proportions are higher than 
those observed in a real- world Danish study of 2092 
women diagnosed with advanced epithelial OC (2005– 
2016) undergoing PDS, which showed complete cy-
toreduction in 47% and 38% of patients with Stage 
IIIB– IIIC and IV epithelial OC, respectively.19 Our study 
also included nonoperated patients in the denominator 
for calculations of surgical outcomes, although the rea-
sons for patients not receiving surgery were not recorded. 
Of our entire study population, only a small proportion 
(23%) could be considered to have a good prognosis with 
no VRD and PDS. The remaining patients (77%) had a 
poor prognosis (i.e., those with VRD, IDS, or no surgery) 
under the SoC.

The high rates of BRCA status testing observed 
were encouraging, although somatic testing rates were 
lower. The percentages of tested patients with a germline 
BRCAm and a somatic BRCAm were somewhat lower 
than those reported previously in real- world and clinical 
trial settings (20%– 25% for germline and somatic mu-
tations combined).20– 22 Most of the patients with germ-
line or somatic BRCA testing available were BRCA wild 
type, and for these patients, HRD testing is important for 
identifying those who would potentially have the largest 
benefit from PARPi maintenance.

The Kaplan– Meier survival analysis, controlled by 
BRCA status, indicated that patients with a BRCAm had 
longer PFS.5 Differences in surgical outcomes were non-
significant between patients with and without a BRCAm; 
this contradicts previous reports of the presence of a 
BRCAm being predictive of NED after PDS in patients 
with high- grade serous OCs.23

Bevacizumab had a significant positive effect on 
OS in our study. In the ICON7 trial, ‘high- risk’ patients 
with OC treated with bevacizumab maintenance ther-
apy showed an OS treatment effect (HR, 0.78; 95% CI, 
0.63– 0.97) in comparison with ‘non– high- risk’ patients 

Figure 1. Disease status since the response assessment (N = 999). Data for Finland were not included in this analysis.
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(HR, 1.14; 95% CI, 0.93– 1.40).24 The profile of the real- 
world patients in the current study indicates that those 
with no VRD after surgery were less likely to receive bev-
acizumab, whereas ‘higher- risk’ patients were receiving 
and benefiting from bevacizumab maintenance therapy 
(Figure 2). The observed survival benefit induced by bev-
acizumab is even more important when we consider the 
lower risk profile of the patients. This is consistent with 
the survival benefit reported in the ICON7 trial, in which 
bevacizumab was used as the first line.24 A multivariate 
Cox model that was adjusted for age, country, stage, as-
sessment result, and BRCAm status was used in our anal-
ysis to minimize the selection bias.

4.1. Strengths and limitations
This study fills an important gap in the literature on clini-
cal practice for patients newly diagnosed with advanced 
high- grade serous or endometrioid OC. The main strength 
is the multinational setting:  We used robust data from 
clinical records or registries to capture baseline character-
istics, treatments, and clinical outcomes, and this reduced 

the risk of residual confounding and differential misclas-
sification. A large sample of patients (N = 1119) was en-
rolled from a broad range of centers across eight countries, 
and this improved external validity. Adjustments for well- 
known confounders limited the risk of a selection bias.

Although not necessarily generalizable to other re-
gions, this study provides an important picture of the 
treatment landscape in Europe. An analysis by partici-
pating country is planned in the future. Differences in 
the diagnostic workup, definition of stage, and treatment 
protocols between the participating countries inevitably 
led to variations in treatments and outcomes. The tar-
get population was not reached in the Netherlands (not 
all the necessary approvals could be obtained within the 
available study time frame to reach the target population), 
and the Portuguese and Danish populations were larger 
than the target. Furthermore, the number of (excluded) 
patients who did not provide consent was not collected.

The retrospective study design is associated with 
several inherent limitations, and the results should be in-
terpreted in the context of possible channeling bias and 

Figure 2. Residual disease status after surgery and effect of bevacizumab on overall survival and progression- free survival. In the 
adjusted analysis, bevacizumab remained a significant factor for overall survival but not for progression- free survival.



Real-world ovarian cancer treatment outcomes/Marth et al

3087Cancer  August 15, 2022

unmeasured confounding. Because of required informed 
consent in some countries, there was a risk of ascertainment 
bias. Patients who previously participated in blinded clin-
ical trials were ineligible, and enrollment was not consec-
utive in some countries because of consent requirements. 
Potential unmeasured confounding included frailty, which 
may have been correlated with treatment and outcomes. 
The high proportion of patients with serous histology 
(97.5%) may also indicate a selection bias, but this was 
expected because of the rarity of high- grade endometrioid 
OC. All data were retrieved from registries and/or med-
ical records; therefore, not all parameters, including the 
BRCA and HRD status, were collected or available for all 
patients. Furthermore, imaging was not available for all 
patients, so in some cases, the response was assessed by in-
vestigators. Data were collected for the predefined patient 
observation period (from diagnosis to the last hospital visit 
12 months after the completion of platinum- based che-
motherapy), and longer term follow- up was not planned.

In conclusion, this large retrospective, observa-
tional study illustrates real- world SoC treatment of newly 

diagnosed advanced high- grade serous or endometrioid 
OC in eight countries representative of Western Europe. 
A significant proportion of the patients were potentially 
eligible for first- line PARPi maintenance treatment, with 
79% showing a clinical CR/PR after surgery (PDS or 
IDS) and first- line chemotherapy. Although bevacizumab 
had a significant positive effect on OS and BRCAm had 
a significant positive effect on PFS, the overall outcomes 
after surgery and the disease status at the most recent as-
sessment highlight the poor prognosis of this population 
and the urgent need for better treatments.
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