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ABSTRACT
Objective  Because elderly patients with ovarian 
cancer are underrepresented in randomized studies, this 
study aimed to expand our knowledge on the safety and 
effectiveness of frontline treatment with bevacizumab 
in combination with standard carboplatin and paclitaxel 
chemotherapy in patients aged 70 years and older with 
a diagnosis of Federation of Gynecology and Obstetrics 
(FIGO) stage IV ovarian cancer in routine clinical practice 
in Belgium.
Methods  Patients aged 70 years and older with FIGO 
stage IV ovarian cancer were included in a multicenter, 
non-interventional prospective study
to evaluate the safety and effectiveness of treatment with 
bevacizumab in combination with frontline carboplatin 
and paclitaxel chemotherapy. Comprehensive geriatric 
assessments were performed at baseline and during 
treatment.
Results  The most frequently reported adverse events for 
bevacizumab were hypertension (55%), epistaxis (32%) 
and proteinuria (21%). The Kaplan-Meier estimate of 
progression-free survival was 14.5 months. The results of 
the comprehensive geriatric assessments during treatment 
indicated a slight improvement in the geriatric eight health 
status screening tool score for general health status and 
the mini-nutritional assessment score for nutritional status. 
The median change from baseline score was close to zero 
for the instruments measuring independency, activity of 
daily living and instrumental activities of daily living, and 
for the mobility-tiredness test measuring self-perceived 
fatigue.
Conclusions  No new safety signals were registered in 
this study in patients aged 70 years and older treated with 
bevacizumab and frontline carboplatin and paclitaxel for 
FIGO stage IV ovarian cancer. Elderly patients should not 

be excluded from treatment for advanced ovarian cancer 
based on age alone.
EU PAS register  ENCEPP/SDPP/13849.
​ClinicalTrials.​gov identifier  NCT02393898.

INTRODUCTION

Ovarian cancer is the fifth leading cause of death from 
cancer in European and Belgian women.1 2 In Belgium, 
25% of ovarian cancers are International Federation 
of Gynecology and Obstetrics (FIGO) stage IV at diag-
nosis3 4 and 46% of patients with newly diagnosed 
ovarian cancer are aged 70 years or older.5 Five-year 
survival in this group of patients is only 30%.3 The 
progression-free survival benefit of adding the antian-
giogenic agent bevacizumab to frontline carboplatin 
and paclitaxel chemotherapy has been investigated 
in two large, randomized phase III studies, GOG-0218 
and ICON7.6 7

Patients aged 70 years and older were underrep-
resented in both studies: 17% in GOG-0218 and 10% 
in ICON7. Subgroup analysis of GOG-0218 and ICON7 
showed similar progression-free survival benefit in 
patients aged 70 years and older compared with the 
entire study population. However, for GOG-0218 and 
ICON7, no specific safety results in the subgroup of 
elderly patients were reported.6 7 Age-related physio-
logical changes after the age of 70 increase the risk of 
toxicity with systemic cancer therapy and the age of 
70 is widely accepted as a cut-off for ‘older’ specific 
analyses.8 Data on the safety outcomes of frontline 
chemotherapy for ovarian cancer in elderly patients 
are scarce, making treatment decisions challenging. 

HIGHLIGHTS
	⇒ Elderly patients with ovarian cancer are underrepresented in randomized studies.
	⇒ No new safety signals were reported in this study in elderly patients treated with bevacizumab and chemotherapy.
	⇒ Extensive geriatric assessment showed favorable tolerability of the treatment in this population.
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Comprehensive geriatric assessment provides an overview of the 
general health status of older individuals and determines the func-
tional and physiological age.9 The International Society of Geriatric 
Oncology 2014 task force recommended evaluating the following 
domains: functional status, comorbidity, cognition, mental health 
status, fatigue, social status and support, nutrition, and presence 
of geriatric syndromes.10

This national, multicenter, non-interventional, prospective study 
aimed to expand knowledge on the safety and effectiveness of 
frontline treatment with bevacizumab in combination with standard 
carboplatin and paclitaxel chemotherapy in patients aged 70 years 
and older with a diagnosis of FIGO stage IV epithelial ovarian, fallo-
pian tube or primary peritoneal cancer in routine clinical practice 
in Belgium. We restricted this study to patients with FIGO stage 
IV ovarian cancer because in Belgium bevacizumab is only reim-
bursed for stage IV disease. Study-specific data were collected 
using comprehensive geriatric assessment.

METHODS

Participants
Patients aged 70 years and older with an initial diagnosis of FIGO 
stage IV epithelial ovarian, fallopian tube or primary peritoneal 
cancer for whom it was decided to administer frontline bevaci-
zumab with carboplatin and paclitaxel chemotherapy according to 
the European Union bevacizumab label11 could be included in this 
real world study in Belgium.

Study Design
BGOG-ov16/BELOVA is a prospective, single-arm, national, multi-
center, non-interventional, post-authorization study that collected 
safety and effectiveness data in routine clinical practice. Patients 
were followed from the start of bevacizumab treatment until 
progression or death. No study-specific visits were required in the 
protocol. Data were collected during treatment at regular visits 
according to routine clinical practice and during follow-up at 6 and 
12 months after the end of bevacizumab administration. Study-
specific data were collected using comprehensive geriatric assess-
ment at baseline and limited comprehensive geriatric assessment 
during treatment to assess the evolution over time. The recruitment 
period of the study was from April 2015 to July 2019.

Treatment
Dosing and treatment duration of bevacizumab and chemotherapy 
were at the discretion of the investigator, in accordance with local 
labeling and criteria for bevacizumab reimbursement.11 12 The 
recommended dose of bevacizumab is 15 mg/kg every 3 weeks in 
addition to carboplatin and paclitaxel for up to six cycles followed 
by continued use as single agent for a maximum of 15 months.11

Data Collection
The primary endpoint of the study was safety and tolerability in 
routine clinical practice of bevacizumab in combination with 
standard carboplatin and paclitaxel chemotherapy in elderly 
patients. At baseline, key demographic characteristics and medical 
history were recorded. Patients with at least one administration of 
bevacizumab were included in the safety population. During treat-
ment, all adverse events were collected at routine clinical visits. 

Adverse events occurring until at least 28 days after the last admin-
istration of bevacizumab were considered as treatment-emergent 
adverse events. During follow-up, patients were actively monitored 
for serious adverse events and adverse events of special interest 
until at least 6 months after the last administration of bevacizumab.

The adverse events of special interest for bevacizumab were 
defined as cases of potential medicine-induced liver injury, 
suspected transmission of an infectious agent by the study medi-
cine, hypertension, proteinuria, gastrointestinal perforation, wound 
healing complications, arterial or venous thromboembolic events, 
bleeding, congestive heart failure, fistulae and reversible posterior 
leukoencephalopathy syndrome. Severity was graded using the 
National Cancer Institute Common Terminology Criteria for Adverse 
Events v4.0 in oncology studies.13

Study-specific data collection was comprehensive geriatric 
assessment at baseline and limited comprehensive geriatric 
assessment during treatment and follow-up at months 3, 6, 10, 
12, 15, 18, 24, 36 and 48. The comprehensive geriatric assess-
ment at baseline consisted of different evaluation instruments 
(Online supplemental table 1). General health status and identifica-
tion of a geriatric risk profile were assessed by the geriatric eight 
health status screening tool questionnaire (score from 0 to 17, ≤14 
abnormal) and the geriatric risk profile questionnaire (out of 6, ≥1 
geriatric risk). Pain was evaluated with a pain visual analog scale 
from 0 to 10 (0 no pain, 1– 3 mild pain, >3 pain to treat). Functional 
status was assessed with the activity of daily living (total scores 
from 6 to 24, ≥7 dependent), the instrumental activities of daily living 
(for women out of 8, <8 dependent), the falls question (yes/no), and 
falls related injury (yes/no). Self-perceived fatigue was measured 
with the mobility-tiredness test (from 0 to 10, ≥3 tired). Cognition 
was assessed with the mini-mental state examination (out of 30, 
23–18 mild cognitive decline, ≤17 severe cognitive decline). Mood 
was evaluated with the 15-item geriatric depression scale (0–15, 
≥5 at risk for depression). Nutritional status was assessed with the 
mini-nutritional assessment (out of 30, 23–17 at risk for malnutri-
tion, <17 malnourished). The Charlson comorbidity index assesses 
comorbidity level by considering both the number and severity of 19 
predefined comorbid conditions (no comorbidities=0; presence of 
comorbidities≥1). Patients were scored for the Eastern Cooperative 
Oncology Group (ECOG) performance status (out of 5).14–16 Limited 
comprehensive geriatric assessment included the geriatric eight 
health status screening tool, pain visual analog scale, activity of 
daily living, instrumental activities of daily living, mobility-tiredness 
test and mini-nutritional assessment questionnaires.

Disease progression was assessed according to routine clin-
ical practice in every center, radiographic assessment through 
Response Evaluation Criteria in Solid Tumors.17 Progression-free 
survival was defined as time from start of bevacizumab treatment 
until progression or death from any cause, whichever came first. 
Overall survival was defined as time from start of bevacizumab 
treatment until death from any cause.

Statistical Methods
Descriptive statistical methods were used to analyze the results of 
this single-arm study. Sample size was not based on a formal calcu-
lation but driven by feasibility. To limit potential bias, centers were 
selected based on their experience in treating elderly patients with 
ovarian cancer, Belgium and Luxembourg Gynecological Oncology 
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Group membership, experience with bevacizumab for this indica-
tion, and the availability of site personnel to perform comprehensive 
geriatric assessment.

Ethical Considerations
The study was conducted in full conformance with the Guidelines 
for Good Pharmacoepidemiology Practices published by the Inter-
national Society of Pharmacoepidemiology and Belgium laws and 
regulations. The study complied with national and European Union 
requirements for ensuring the well-being and rights of participants 
in non-interventional post-authorization safety studies. The study 
was reviewed by the Central Belgian Ethics Committee of the 
Catholic University of Leuven and by the Local Ethics Committees of 
the participating centers. All patients gave informed consent before 
enrolment in the study. The Scientific Committee of the study with 
members of the Belgium and Luxembourg Gynecological Oncology 
Group was involved in the development of the protocol, design of 
the study, analysis and disclosing of the results to maintain ethical 
and scientific standards. The study was performed according to the 
European Network of Gynecological Oncological Trial Groups Model 
C.18

RESULTS

Seventy-six patients were considered for enrollment. Seventy-three 
patients received at least one bevacizumab administration and were 
included in the safety population. Five patients with major protocol 
violations were excluded from the efficacy population (Figure 1).

Baseline Results
Baseline results in the safety population are presented in Table 1. 
The age of patients at inclusion ranged from 70 to 88 years and 
mean age was 76 years. Median geriatric risk profile question-
naire score was 1 (IQR (Q1–Q3) 1–2) and median geriatric eight 
health status screening tool score was 11 (IQR 9–13), suggesting 
that most patients had a geriatric risk profile. At least half of the 
patients were independent regarding basic self-care tasks as 
suggested by the median activity of daily living score of 6 (IQR 6–7). 
For more complex tasks, at least 75% of patients were dependent 

Figure 1  Patient CONSORT diagram. OC, ovarian cancer.

Table 1  Baseline characteristics of safety population. Data 
are numbers (%) unless indicated otherwise

Demographic data Total n=73

Median (range) age (years) 76 (70–88)

Blood pressure (mm Hg) n=70

 � Mean systolic blood pressure 133

 � Mean diastolic blood pressure 71

Urine analyses (protein) in patients n=46

 � 0 (absent) 31 (67%)

 � +1 (trace) 12 (26%)

 � +2 (positive) 2 (4%)

 � +3/+4 (strong positive) 1 (2%)

CA125 measurement (U/mL) n=62

 � Median 338

 � Patients above upper normal limit* 52 (84%)

Chemotherapy before bevacizumab

 � Yes 48 (66%)

 � No 25 (34%)

 �  n=48

Median time from first chemotherapy to 
bevacizumab administration (days)

21

Carboplatin and paclitaxel 47 (64%)

Carboplatin only 1 (1%)

Median initial dose of carboplatin, target AUC 
(IQR)

4 (2.7–6)

Initial frequency of carboplatin

 � Three weekly 25 (52%)

 � Weekly 15 (31%)

 � Other 8 (17%)

Median initial dose of paclitaxel, mg/m2 (IQR) 96 (60–175)

Initial frequency of paclitaxel

 � Three weekly 17 (36%)

 � Weekly 22 (47%)

 � Other 8 (17%)

Chemotherapy in combination with bevacizumab

 � Carboplatin and paclitaxel 70 (96%)

 � Other 3 (4%)

Comorbidities in more than 20% of patients n=73

 � Hypertension 40 (55%)

 � Hypercholesterolemia 19 (26%)

 � Constipation 16 (22%)

 � Fatigue 15 (21%)

Status of ovarian cancer n=72

 � Median (range) time since initial diagnosis 
(months)

1 (0.6–2.9)

 � Histology

  �  Serous carcinoma 36 (50%)

  �  Adenocarcinoma† 21 (29%)

  �  Serous carcinoma+adenocarcinoma† 5 (7%)

Continued
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as indicated by the median instrumental activities of daily living 
score of 7 (IQR 5–8). Median mini-mental state examination score 
of 28 (IQR 27–29) indicates that cognition was normal in more than 
75% of patients. Most patients were not at risk of depression as 
indicated by the median 15-item geriatric depression scale score of 
3 (IQR 2–5) but felt tired as shown by the median mobility-tiredness 
test score of 5 (IQR 3–6). Most patients were at risk of malnutrition 
as reflected by the median total mini-nutritional assessment score 
of 22 (IQR 20–26). Median Charlson comorbidity index was 1 (IQR 
0–2) and the most common comorbidity was hypertension reported 
in 40/73 (55%) of patients at baseline.

Safety
During treatment, 71 out of 73 patients (97%) reported at least 
one adverse event. Table 2 shows the adverse events reported in 
more than 15% of patients. At least one adverse event related to 
bevacizumab was reported in 60 (82%) patients and at least one 
adverse event related to chemotherapy in 61 (84%) patients. During 
treatment at least one serious adverse event was reported in 36 
(49%) patients; in 16 (22%) patients the serious adverse event was 
considered to be related to bevacizumab and in 17 (23%) related 
to chemotherapy.

There were three deaths due to an adverse event; none of these 
events were considered to be related to treatment. One patient died 
of cachexia, one patient of bowel obstruction and cardiac arrest, 
and one patient following cardiac arrest. At least one adverse event 
for bevacizumab was reported in 58 (80%) patients. The adverse 
events for bevacizumab reported in more than 15% of patients 
were hypertension (55%), epistaxis (32%) and proteinuria (21%) 
(Table 2). Serious adverse events observed in 14 (19%) patients are 
presented in Online supplemental table 2.

In 17 (23%) patients, at least one adverse event was reported 
during the 6-month follow-up after the last administration of beva-
cizumab. In six patients the adverse event was serious. One fatal 
small bowel perforation occurring at least 28 days after the last 
bevacizumab administration was related to bevacizumab (Table 2). 
Forty-seven patients (64%) did not complete bevacizumab treat-
ment (Online supplemental table 3). In 20 patients, treatment 
discontinuation was due to the decision of the physician. In six 
patients treatment discontinuation was due to an adverse event, 
and in four patients due to a serious adverse event. Adverse events 
leading to bevacizumab interruption were hypertension in four 
patients, gastrointestinal bleeding in one patient, and posterior 
reversible leukoencephalopathy syndrome in one patient. Serious 
adverse events leading to bevacizumab treatment interruption 
were two bleeding events (epistaxis and stomach hemangioma), 
one gastrointestinal perforation, and one pleural effusion. Twelve 
patients (16%) did not complete carboplatin treatment and 14 
(19%) discontinued paclitaxel treatment (Online supplemental table 
3). For 68 patients included in the efficacy population, median beva-
cizumab treatment duration was 9.3 months and median treatment 
duration of chemotherapy was 5.1 months. At the time the study 
was terminated, two patients were still treated with bevacizumab. 
Consequently, the follow-up of these patients was terminated 
prematurely.

Comprehensive Geriatric Assessment
From 69 patients with comprehensive geriatric assessment results 
at baseline, the number of patients with post-baseline results for 

Demographic data Total n=73

  �  Endometrioid adenocarcinoma† 1 (1%)

  �  Other 8 (11%)

  �  Unknown 1 (1%)

Geriatric assessment

 � ECOG n=69

  �  0 27 (39)

  �  1 30 (44)

  �  2 6 (9)

  �  3 6 (9)

 � Geriatric risk profile questionnaire n=69

  �  Median score (IQR; ≥1 indicates geriatric risk) 1 (1–2)

 � Geriatric eight health status screening tool n=69

  �  Median score (IQR;≤14 is considered 
abnormal)

11 (9–13)

 � Pain visual analog scale n=69

  �  Median score (IQR; >0 to 3 is indicative of 
mild pain)

1 (0–4)

 � Activities of daily living n=69

  �  Median score (IQR; ≥7 is indicative of 
dependency)

6 (6–7)

 � Instrumental activities of daily living n=69

  �  Median score (IQR; <8 is indicative of 
dependency)

7 (5–8)

 � Falls history

  �  Question 1 (fall history) n=65

  �  Yes (%) 24 (37)

  �  Question 2 (fall-related injury) n=56

  �  Yes (%) 22 (39)

 � Mobility-tiredness test n=68

  �  Median score (IQR; ≥3 is indicative of 
tiredness)

5 (3–6)

 � Mini-mental state examination n=69

  �  Median score (IQR; ≥24 is indicative of 
normal cognition)

28 (27–29)

 � 15-item geriatric depression scale n=69

  �  Median score (IQR; <5 is indicative of no 
depression risk)

3 (2–5)

 � Mini-nutritional assessment (total score) n=68

  �  Median score (IQR;17 to ≤23 is indicative of 
risk for malnutrition)

22 (20–26)

 � Charlson comorbidity index n=66

  �  Median score (IQR) 1 (0–2)

*Upper normal limit (out of normal range was assessed by 
the investigator according to local laboratory normal ranges; 
usually, a value <35 U/mL is considered normal).
†Not otherwise specified.
AUC, AUC: area under the curve; ECOG, Eastern Cooperative 
Oncology Group.

Table 1  Continued
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Table 2  Adverse events in safety population. Data are numbers (%) unless indicated otherwise

Adverse events Overall Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Adverse events reported in more than 15% of patients during treatment (n=73)

Nervous system disorders for patients

 � Headache 12 (16) 8 (11) 5 (7) 0 (0) 0 (0) 0 (0)

 � Peripheral neuropathy 12 (16) 8 (11) 4 (6) 0 (0) 0 (0) 0 (0)

 � Peripheral sensory 
neuropathy

12 (16) 8 (11) 3 (4) 1 (1) 0 (0) 0 (0)

Gastrointestinal disorders

 � Constipation 24 (33) 12 (16) 14 (19) 0 (0) 0 (0) 0 (0)

 � Nausea 16 (22) 8 (11) 8 (11) 0 (0) 0 (0) 0 (0)

 � Abdominal pain 14 (19) 11 (15) 3 (4) 3 (4) 0 (0) 0 (0)

 � Diarrhea 13 (18) 8 (11) 4 (6) 1 (1) 0 (0) 0 (0)

Vascular disorders

 � Hypertension 40 (55) 8 (11) 16 (22) 23 (32) 1 (1) 0 (0)

General disorders and administration site conditions

 � Fatigue 24 (33) 13 (18) 11 (15) 1 (1) 0 (0) 0 (0)

 � Peripheral edema 14 (19) 10 (14) 4 (6) 0 (0) 0 (0) 0 (0)

Respiratory, thoracic, and mediastinal disorders

 � Epistaxis 23 (32) 19 (26) 5 (7) 0 (0) 0 (0) 0 (0)

Infections and infestations

 � Nasopharyngitis 13 (18) 8 (11) 5 (7) 0 (0) 0 (0) 0 (0)

Musculoskeletal and connective tissue disorders

 � Arthralgia 11 (15) 6 (8) 6 (8) 0 (0) 0 (0) 0 (0)

Blood and lymphatic system disorders

 � Anemia 21 (29) 2 (3) 13 (18) 10 (14) 0 (0) 0 (0)

 � Neutropenia 20 (27) 0 (0) 3 (4) 12 (16) 12 (16) 0 (0)

Skin and subcutaneous tissue disorders

 � Alopecia 11 (15) 5 (7) 6 (8) 0 (0) 0 (0) 0 (0)

Renal and urinary disorders

 � Proteinuria 15 (21) 3 (4) 11 (15) 2 (3) 0 (0) 0 (0)

Adverse events of special interest during treatment with bevacizumab (n=76)

Hypertension 40 (55) 8 (11) 16 (22) 23 (32) 1 (1) 0 (0)

Proteinuria 15 (21) 3 (4) 11 (15) 2 (3) 0 (0) 0 (0)

Bleeding 28 (37) 21 (28) 5 (7) 3 (4) 0 (0) 0 (0)

 � Epistaxis 23 (32) 19 (26) 5 (7) 0 (0) 0 (0) 0 (0)

 � Hemorrhagic diathesis 1 (1) 1 (1) 0 (0) 0 (0) 0 (0) 0 (0)

 � Diarrhea hemorrhagic 1 (1) 0 (0) 0 (0) 1 (1) 0 (0) 0 (0)

 � Gingival bleeding 1 (1) 1 (1) 0 (0) 0 (0) 0 (0) 0 (0)

 � Gastrointestinal ulcer 
bleeding

1 (1) 0 (0) 0 (0) 1 (1) 0 (0) 0 (0)

 � Tumor hemorrhagia 1 (1) 0 (0) 0 (0) 1 (1) 0 (0) 0 (0)

Fistula 2 (3) 1 (1) 1 (1) 0 (0) 0 (0) 0 (0)

 � Enterocutaneous fistula 1 (1) 0 (0) 1 (1) 0 (0) 0 (0) 0 (0)

 � Post procedural fistula 1 (1) 1 (1) 0 (0) 0 (0) 0 (0) 0 (0)

 � Gastrointestinal 
perforation

2 (3) 0 (0) 0 (0) 1 (1) 1 (1) 0 (0)

Continued
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the limited comprehensive geriatric assessment is variable, from 33 
patients at month 10 to two patients at month 18, or five patients at 
month 12. For the geriatric eight health status screening tool score, 
most patients with available data showed an increase in score 
that suggested a slight improvement in their health status. Most 
patients also showed an increase in total mini-nutritional assess-
ment score, indicating an improvement of their nutritional status. 
Median change from baseline scores remained close to zero for 
the activity of daily living, instrumental activities of daily living, and 
mobility-tiredness test at all time points, suggesting no change in 
independency or tiredness during treatment (Online supplemental 
figure 1, Online supplemental table 4).

Survival
The Kaplan-Meier estimated median progression-free survival from 
first bevacizumab administration was 14.5 months in the efficacy 
population (Online supplemental figure 2). The follow-up of patients 
was too immature to estimate overall survival.

DISCUSSION

Summary of Main Results
The BGOG-ov16/BELOVA study is a prospective study evaluating 
the safety and effectiveness in routine clinical practice of beva-
cizumab added to frontline standard chemotherapy of advanced 
ovarian cancer in women aged 70 years and older. Baseline hyper-
tension was present in 55% of patients. During treatment, a higher 
proportion of all grade hypertension (55%), grade ≥3 hypertension 
(33%) and all grade proteinuria (21%) was reported compared 
with the safety results of the phase III studies.6 7 All other safety 
outcomes or adverse events of special interest, such as all grade 
fistula (3%), gastrointestinal perforation (3%), wound healing 
complications (1%), deep venous thrombosis (4%), bleeding (37%) 
or posterior reversible encephalopathy (1%), are in line with the 
safety profile observed in the two phase III studies.6 7 In the BGOG-
ov16/BELOVA study including only patients aged 70 years and older, 

the Kaplan-Meier estimate for progression-free survival was 14.5 
months, within the expectations for FIGO stage IV ovarian cancer in 
the general population.

Results in the Context of Published Literature
The results of two large phase three studies, GOG-0218 and ICON7, 
indicate that the addition of bevacizumab to frontline standard 
chemotherapy increases the progression-free survival in advanced 
ovarian cancer.6 7 However, patients aged 70 years and older were 
underrepresented in these pivotal phase III studies. There is no 
specific clinical research to guide the complex treatment decisions 
for this important group of patients. The scarcity of data might 
lead to undertreatment of older women. In a French retrospective, 
multicenter, observational study, women aged 75 years and older 
were treated less often with bevacizumab compared with women 
aged 70–74 years (8.9% vs 31.5%, p=0.003).19 Subgroup anal-
ysis in elderly patients of GOG-0218 and ICON7 showed similar 
progression-free survival benefit in woman aged 70 years and 
older compared with the overall study population when bevaci-
zumab was added to carboplatin and paclitaxel chemotherapy.6 7 In 
the German non-interventional real-world OTILIA study in primary 
ovarian cancer with 40% of patients aged 70 years and older, 
age was not a significant prognostic factor for progression-free 
survival.20 The single-arm ROSiA study explored extended duration 
of frontline bevacizumab-containing therapy for ovarian cancer 
and included 12% of patients aged 70 years and older. Post-hoc 
analysis to explore efficacy according to age showed no striking 
difference between patients aged 70 years and older and younger 
patients, despite the worse prognosis in elderly patients.21

No specific safety analyses were done in GOG-0218 and ICON7 
for the subgroup of elderly patients.6 7 In OTILIA, more patients 
aged 70 years and older compared with those younger than 70 
years had comorbidities at baseline (73% vs 57%), mainly driven 
by the higher proportion of elderly patients with hypertension (54% 
vs 31%). Exploratory analysis of OTILIA showed no evidence that 
age is associated with worse safety outcome during treatment 

Adverse events Overall Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Wound healing 
complications

 � Impaired healing 1 (1) 0 (0) 1 (1) 0 (0) 0 (0) 0 (0)

Posterior reversible 
encephalopathy

1 (1) 0 (0) 1 (1) 0 (0) 0 (0) 0 (0)

Embolism 5 (7) 5 (7) 0 (0) 0 (0) 0 (0) 0 (0)

 � Pulmonary embolism 1 (1) 0 (0) 1 (1) 0 (0) 0 (0) 0 (0)

 � Deep venous thrombosis 3 (4) 0 (0) 3 (4) 0 (0) 0 (0) 0 (0)

 � Transient ischemic attack 1 (1) 0 (0) 1 (1) 0 (0) 0 (0) 0 (0)

Cardiac failure 1 (1) 0 (0) 1 (1) 0 (0) 0 (0) 0 (0)

Adverse events of special interest during follow-up (at least 28 days after bevacizumab administration; n=76)

 � Epistaxis 2 (3) 2 (3) 1 (1) 0 (0) 0 (0) 0 (0)

 � Small intestine perforation 1 (1) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1)

 � Venous thrombosis 1 (1) 0 (0) 1 (1) 0 (0) 0 (0) 0 (0)

 � Hypertension 1 (1) 0 (0) 0 (0) 1 (1) 0 (0) 0 (0)

Table 2  Continued
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with bevacizumab combined with carboplatin and paclitaxel 
chemotherapy.20

In the single-arm ROSiA study, baseline hypertension was 
observed in 70% of patients aged 70 years and older compared 
with 28% in patients younger than 70 years. During extended front-
line bevacizumab-containing therapy, the incidence of asthenia, 
low-grade diarrhea, anemia, grade ≥3 hypertension (41% vs 22%) 
and thromboembolic events (14% vs 6%) were higher in patients 
aged 70 years and older than in those younger than 70 years.21

Strengths and Weaknesses
The comprehensive geriatric assessment scores did not deterio-
rate during treatment. However, due to the very low proportion of 
patients with available data after baseline, comprehensive geriatric 
assessment results should be judged with caution. Although most 
patients were at geriatric risk and 17% of patients had ECOG ≥2 at 
baseline, selection bias to include the more fit patients with ovarian 
cancer in this real-world study cannot be excluded. The absence of 
a control arm is an additional limitation.

Implications for Practice and Future Research
WHO defines elderly patients as those aged 65 and older and 
oldest-old as those aged 80 and older.22 The term elderly is culture 
specific, and aging is a heterogenic process.22 Chronological age 
is a poor marker of the health impact of aging.23 The European 
Organization for Research and Treatment, the International Society 
of Geriatric Oncology, the Alliance for Clinical Trials in Oncology, 
the American Society of Clinical Oncology, and the Cancer and 
Leukemia Group B all recommend the integration of comprehensive 
geriatric assessment in future studies.24–27 At the time of the GOG-
02186 and ICON77 publications, implementation of comprehensive 
geriatric assessment in clinical trial design was unusual. In the 
current study the comprehensive geriatric assessment performed 
at baseline indicated a geriatric risk profile and a risk for malnutri-
tion in most patients with first-line ovarian cancer. Results of this 
real-life prospective study in women aged 70 years and older adds 
knowledge to the growing evidence that elderly patients should not 
be excluded from bevacizumab as frontline treatment for advanced 
ovarian cancer based on age only.

CONCLUSIONS

The results of the current study confirm the safety and tolerability 
of bevacizumab in frontline treatment of advanced ovarian cancer 
in patients aged 70 years and older. No new major safety signals 
were recorded during this real-world study in this specific popu-
lation. Safety and effectiveness outcomes suggest that the large 
group of elderly patients can be safely treated with bevacizumab 
for advanced ovarian cancer.
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Appendix 

Supplemental table 1: Comprehensive Geriatric Assessment questionnaires 

Domain Questionnaire Score 

General health status and 

identification of a geriatric risk 

profile 

Geriatric 8 health status 

screening tool (G8) 

(from 0 of 17) 

 

The geriatric risk profile 

questionnaire (GRP) 

(out of 6) 

normal >14 

abnormal ≤14 

 

 

out of 6 

< 1 no geriatric risk 

≥ 1 geriatric risk 

Evaluation of pain Pain visual analog scale 

(from 0 to 10) 

no pain = 0 

mild pain: 1 to 3 

pain to treat > 3 

Functional status Activity of daily living (ADL) 

(total scores from 6 to 24) 

 

Instrumental activities of 

daily living (IADL) 

(For women out of 8) 

 

Falls and falls related injury 

(previous 12 months) 

Falls 

Falls related injury 

independent= 6 

dependent≥ 7 

 

independent = 8 

dependent< 8 

 

 

 

 

Yes/no 

Yes/No 

Self-perceived fatigue Mobility-tiredness test 

(Mob-T) 

(from 0 of 10) 

not tired < 3 

tired≥ 3 

Cognition Mini-mental state 

examination (MMSE) 

(out of 30) 

normal cognition ≥ 24 

mild cognitive decline 23 to 18 

severe cognitive decline ≤ 17 

Mood Geriatric depression scale 

(GDS-15) 

(0 to 15) 

not at risk for depression 0 to 4 

at risk for depression 5 to 15 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
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Nutritional status Mini-nutritional 

assessment (MNA) 

(out of 30) 

normal/not at risk ≥ 24 

at risk for malnutrition 23 to 17 

malnourished < 17 

Poly-pathology Charlson Comorbidity 

Index (CCI) 

(out of 37) 

no comorbidities 0 

presence of comorbidities ≥ 1 

Scale of performance status Eastern Cooperative 

Oncology Group (ECOG) 

performance status 

(out of 5) 

 

 

Supplemental table 2: Serious adverse events of special interest during treatment in the safety 

population 

N=73 (%) Overall Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 

Cardiac disorders 

Atrial flutter 

 

1 (1%) 

 

0 (0%) 

 

1 (1%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

Gastrointestinal disorders 

Gastrointestinal perforation  

Gastrointestinal ulcer 

Haemorrhage 

 

2 (3%) 

 

1 (1%)  

 

0 (0%) 

 

0 (0%) 

 

0 (0%) ( 

 

0 (0%) 

 

1 (1%)  

 

1 (1%) 

 

1 (1%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

Vascular disorders 

hypertension  

 

1 (1%) 

 

0 (0%) 

 

0 (0%) 

 

1 (1%) 

 

0 (0%) 

 

0 (0%) 

Nervous system disorders 

Transient ischaemic 

attack 

 

 

1 (1%) 

 

 

0 (0%) 

 

 

1 (1%) 

 

 

0 (0%) 

 

 

0 (0%) 

 

 

0 (0%) 

Respiratory, thoracic, and 

mediastinal disorders 

Epistaxis 

 

 

1 (1%) 

 

 

0 (0%) 

 

 

1 (1%) 

 

 

0 (0%) 

 

 

0 (0%) 

 

 

0 (0%) 

Blood and lymphatic 

system disorders 

Neutropenia 

Febrile neutropenia 

 

 

3 (4%) 

2(3%) 

 

 

0 (0%) 

0 (0%) 

 

 

0 (0%) 

0 (0%) 

 

 

1 (1%) 

0 (0%) 

 

 

2(3%) 

2(3%) 

 

 

0 (0%) 

0 (0%) 
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Investigations 

Neutrophil count 

decreased 

 

 (1%) 

 

0 (0%) 

 

1 (1%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

Neoplasms benign, 

malignant and unspecified 

Tumour haemorrhage 

 

1 (1%) 

 

0 (0%) 

 

0 (0%) 

 

1 (1%) 

 

0 (0%) 

 

0 (0%) 

 

Supplemental table 3: Reasons for treatment discontinuation (safety population, N=73) 

Patients with bevacizumab treatment discontinuation 

Adverse events 

Death 

Progressive disease 

Physician decision 

Patient withdrawal 

Study termination by sponsor 

Other 

N=47 

10 

5 

20 

5 

1 

2 

4 

Patients with carboplatin treatment discontinuation* 

Adverse events 

Death 

Progressive disease 

Patient withdrawal 

N=12 

4 

5 

2 

1 

Patients with paclitaxel treatment discontinuation* 

Adverse events 

Death 

Progressive disease 

Physician decision 

Patient withdrawal 

N=14 

6 

5 

1 

1 

1 

* All patients received chemotherapy during treatment with bevacizumab. Forty-eight (66%) patients had received chemotherapy 

treatment for OC prior to bevacizumab. Median time from prior chemotherapy to bevacizumab treatment was 21 days. The initial 

frequency of carboplatin administration was 3 weekly for 25/48 (52%) patients and weekly for 15/48 (31%) patients. The median dose 

was 4, interquartile range (Q1: 2,7; Q3: 6) target area under the curve (AUC). The initial frequency of paclitaxel was 3 weekly for 15/48 

(36%) patients and weekly for 22/48 (47%) patients.  The initial median paclitaxel dose was 96mg/m2, interquartile range (Q1:60; Q3: 

175).  

 

Supplemental table 4: Evolution of the comprehensive geriatric assessment scores compared to 

baseline (safety population) 
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Time points of assessment 

comprehensive geriatric 

assessment questionnaire 

Baseline 

N=69 

Month 3 

N=13 

Month 6 

N=22 

Month 10 

N=33 

Month 15 

N=15 

Geriatric 8 health status screening 

tool 

Median 

Interquartile range (Q1; Q3) 

Decrease, number of patients (%) 

No change, number of patients (%) 

Increase, number of patients (%) 

≤14 considered abnormal 

   

 

11 

(9; 13) 

 

 

12 

(11; 14) 

2 (15%) 

2 (15%) 

9 (69%) 

 

 

12 

(10; 14) 

8 (38%) 

1 (5%) 

12 (57%) 

 

 

14 

(12; 15) 

8 (25%) 

0 (0%) 

24 (75%) 

 

 

14 

13; 15) 

5 (25%) 

2 (10%) 

13 (65%) 

Pain visual analog scale 

Median score 

Interquartile range (Q1; Q3) 

Decrease, number of patients (%) 

No change, number of patients (%) 

Increase, number of patients (%) 

>0 to 3 is indicative of mild pain 

 

1 

(0; 4) 

 

4 

(1; 7) 

3 (23%) 

3 (23%) 

7 (54%) 

 

3 

(0; 4) 

8 (38%) 

7 (33%) 

6 (29%) 

 

2 

(0; 5) 

8 (25%) 

8 (25%) 

16 (50%) 

 

3 

(0; 5) 

5 (25%) 

5 (25%) 

10 (50%) 

Activity of daily living  

Median score 

Interquartile range (Q1; Q3) 

Decrease, number of patients (%) 

No change, number of patients (%) 

Increase, number of patients (%) 

≥7 is indicative of dependency 

 

6 

(6; 7) 

 

 

6 

(6; 8) 

4 (31%) 

7 (54%) 

2 (15%) 

 

7 

(6; 9) 

2 (10%) 

10 (48%) 

9 (43%) 

 

10 

(6; 7) 

7 (22%) 

15 (47%) 

10 (31%) 

 

7 

(6; 8) 

6 (30%) 

8 (40%) 

6 (30%) 

Instrumental activities of daily 

living  

Median score 

Interquartile range (Q1; Q3) 

Decrease, number of patients (%) 

No change, number of patients (%) 

Increase, number of patients (%) 

<8 is indicative of dependency 

 

 

7 

(5; 8) 

 

 

6 

(6; 7) 

4 (31%) 

5 (38%) 

4 (31%) 

 

 

6 

(5; 7) 

8 (38%) 

7 (33%) 

6 (29%) 

 

 

7 

(5; 8) 

7 (22%) 

15 (47%) 

10 (31%) 

 

 

7 

(4; 8) 

6 (30%) 

8 (40%) 

6 (30%) 

Mobility-tiredness test       
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Median score 

Interquartile range (Q1; Q3) 

Decrease, number of patients (%) 

No change, number of patients (%) 

Increase, number of patients (%) 

≥3 is indicative of tiredness 

5 

(3; 6) 

6 

(6; 7) 

2 (15%) 

3 (23%) 

8 (62%) 

5 

(5; 7) 

8 (40%) 

3 (15%) 

9 (45%) 

5 

(5; 8) 

13 (42%) 

6 (19%) 

12 (39%) 

5 

(4; 8) 

8 (40%) 

2 (10%) 

10 (50%) 

Total mini-nutritional assessment 

Median score 

Interquartile range (Q1; Q3) 

Decrease, number of patients (%) 

No change, number of patients (%) 

Increase, number of patients (%) 

17 to ≤ 23 is indicative of risk for 

malnutrition 

 

22 

(20; 26) 

 

 

23 

(21; 26) 

3 (23%) 

0 (0%) 

10 (77%) 

 

23 

(21; 26) 

9 (43%) 

1 (5%) 

11 (52%) 

 

26 

(22; 27) 

7 (23%) 

2 (7%) 

21 (70%) 

 

26 

(23; 27) 

6 (32%) 

0 (0%) 

13 (5068 

Q1: first quartile; Q3: third quartile; *The median pain scores remained between 2 and 4 at all assessment time points. Overall, for 

patients with available data, the number of patients experiencing an increase in score (more pain) over time remained higher than those 

who experienced a decrease in pain score except at month 6 

 

Supplemental figure 1: Percent of patients with change from baseline scores at the limited 

comprehensive geriatric assessment (safety population) 
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VAS: visual analogue scale; G8: geriatric 8 health status screening tool; IADL: Instrumental activities of daily living; ADL: Activity of daily 

living; MNA: Mini-nutritional assessment; Mob-T: Mobility-tiredness test. 

 

Supplemental figure 2: Survival estimate for progression free survival in de efficacy population$ 

(N=68)  
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