
Abstract. Background/Aim: The aim of this study was to
compare the tolerability and efficacy of bevacizumab
monotherapy between older and younger patients with
recurrent ovarian cancer. Patients and Methods: We enrolled
32 patients with recurrent ovarian cancer who were treated
with bevacizumab monotherapy and divided them into those
who were 65 years and older (n=12) and those younger than
65 years (n=20). Results: Except for grade ≥3 proteinuria,
incidences of adverse events did not differ significantly
between the groups. Although older patients exhibited more
frequently cycle delay caused by non-hematological
toxicities, this difference was not significant. There was no
significant difference in tumor response and survival between
the groups. Conclusion: Bevacizumab monotherapy was
tolerable and effective for older patients with recurrent
ovarian cancer compared with younger patients. 

The age of patients with cancer is expected to increase
worldwide in conjunction with an increase in life expectancy.
It has been reported that, compared to younger populations,
patients who are older than 65 years have approximately 10
times higher cancer incidence, which accounts for more than
50% of all solid cancer diagnoses (1). As would be expected,
older cancer patients also have increased use of
chemotherapeutic agents. However, the tolerability and
efficacy of chemotherapy drugs remain unknown in older
cancer patients. This is likely because there have been fewer
reports in this patient population, and also clinical trials often
exclude these patients. Although several previous clinical

trials included older cancer patients, they were not the
primary targets of the trial, but instead, were usually part of
subset analyses. Therefore, clinical practices often encounter
difficulties in determining the efficacy, safety, and optimal
chemotherapy regimens in older cancer patients. 

The therapeutic problem for older cancer patients
originates from the fact that treatment response is affected
by age-related physiological changes that differ from those
in younger patients. Some of the differences found in older
patients include decreased drug absorption, liver metabolic
capacity, and renal excretory function. In addition, older
cancer patients usually have multiple chronic diseases, which
can complicate cancer treatment both through the diseases
and the possible deleterious interactions between anti-cancer
and other medications. 

Ovarian cancer is the leading cause of death from
gynecological malignancies and the fifth most common
cause of cancer-related deaths in women (2). The incidence
of ovarian cancer increases with age; approximately 50% of
patients with ovarian cancer are older than 65 years (2, 3).
Ovarian cancer is most prevalent in the seventh and eighth
decade of life, and it has been speculated that there will be
a further increase in this age group in the future. While
multiple studies have examined the tolerability and efficacy
of chemotherapy in this population (4-7), optimal treatment
strategies need to be further developed in older ovarian
cancer patients.

Unfortunately, the majority of ovarian cancer patients are
not diagnosed until an advanced stage of the disease simply
because an effective screening method has not been
developed and the characteristic symptoms of early stage
disease have not been definitively described (8). The
primary treatment method used in advanced ovarian cancer
is chemotherapy, and the most commonly used agents are
platinum and taxane. The humanized monoclonal antibody,
bevacizumab, which targets vascular endothelial growth
factor (9), has been applied as the first molecular targeted
agent for use in newly diagnosed or recurrent ovarian cancer
(10-13). Although this drug is now one of the key
therapeutic agents used to treat ovarian cancer (14), the
tolerability and efficacy in older ovarian cancer patients has
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yet to be definitively established (15-17). In addition, most
of the studies that have examined the tolerability and
efficacy of bevacizumab only investigated its use in
combination with other cytotoxic agents (15-17). Therefore,
information on the use of bevacizumab monotherapy in
older cancer patients is currently lacking. Thus, this
retrospective analysis was designed to examine the
tolerability and efficacy of bevacizumab monotherapy in
older ovarian cancer patients. 

Patients and Methods
Patients. This retrospective study enrolled 32 patients with recurrent
ovarian cancer who underwent treatment for the disease between
August 2014 and March 2019. The Ethics Committee of Saitama
Medical University International Medical Center approved this
study, with all patients providing informed consent prior to
undergoing the procedures. The International Federation of
Gynecology and Obstetrics (FIGO) system was used to classify the
stage of each patient (18). Patients were deemed eligible for the
study if they had had histologically proven ovarian cancer that
relapsed after at least one previous line of platinum-based
chemotherapy, an Eastern Cooperative Oncology Group (ECOG)
performance status (PS) ≤2, in addition to having adequate baseline
hematological, renal, and liver functions. Patients who underwent
surgery within 28 days of bevacizumab therapy, had a history of
gastrointestinal perforation or fistula, or had any evidence of bowel
obstruction were excluded from this study. 

Treatment. Every 21 days, enrolled patients were administered an
intravenous dose of bevacizumab (15 mg/kg). During the first cycle,
bevacizumab was administered for 1.5 hours, after which the
infusion duration was shortened to 30-60 min if there were no
significant adverse events observed. All treatments were continued
unless there was progression of the disease or drug toxicity that
required interruption of the treatment. If grade 3 toxicity or other
adverse events occurred, treatments were delayed until there was
resolution to grade 1 or less. All treatment delays were at the
discretion of the investigators.  

Toxicity and response evaluation. The National Cancer Institute
Common Terminology Criteria for Adverse Events (ver. 4.0) was
used to grade all adverse events during each cycle (19). Dose
reductions were not allowed throughout treatment. The treatment
responses were assessed every two or three cycles by computed
tomography scans according to the Response Evaluation Criteria in
Solid Tumors (RECIST) (20). 

Statistical analysis. Patients in this age-specific retrospective
analysis were separated into two groups, aged <65 and ≥65 years.
The age at the point where patients first began to receive
bevacizumab therapy was defined as the patient’s age. The chi-
squared test or Fisher’s exact test were used to evaluate the
categorical variables, as appropriate for category size. Progression-
free (PFS) and overall survival (OS) according to the age group
were evaluated using Kaplan-Meier curves. Both PFS and OS were
calculated from the date of initial bevacizumab treatment. Survival
between the two groups was compared using a log-rank test. p<0.05
was used to determine significant differences.

Results
Patient characteristics. This retrospective study enrolled a
total of 32 patients; 20 (63%) were younger than 65 years and
12 (37%) were 65 and older. Table I presents the comparison
of the characteristics and tumor features between the two
groups. The median age of the younger and the older group
were 54.0 years (range=41-62 years) and 67.5 years
(range=65-74 years), respectively. The PS score, primary
tumor location, FIGO stage, and histology type exhibited no
significant differences between the groups. The prevalence of
hypertension, diabetes mellitus, cardiac disease, or pulmonary
disease were also not significantly different between the
groups. The two groups were additionally found to have an
equivalent number of previous chemotherapy regimens. The
platinum-sensitivity status (cancer that progressed ≥6 months
after platinum-based chemotherapy was considered to be
platinum-sensitive, while cancer progressing <6 months was
considered to be platinum-resistant) was not significantly
different between the groups, with platinum-sensitivity found
in approximately 15% of the subjects in both groups. 

Feasibility. Table II shows the analysis of the feasibility of
using bevacizumab monotherapy in the two groups. There
was no significant difference in the numbers of cycles
received between the two groups. Although both groups did
not significantly differ in cycle delays, cycle delay caused
by non-hematological toxicities were more frequent in older
patients, but the difference was not significant (p=0.073,
Table II). There was also no difference between the younger
and older groups in the frequency of treatment interruption.
Progressive disease was the most common reason for
treatment interruption in both groups.

Adverse events. As seen in Table III, incidences of
hematological adverse events, such as anemia, neutropenia,
and thrombocytopenia did not significantly differ between the
groups. The older group exhibited a significantly higher
incidence of grade ≥3 proteinuria as compared to the younger
group (p=0.032, Table III). There was no significant difference
in the incidence of nonhematological adverse events, such as
hypertension, gastrointestinal perforation or fistula, and
bleeding between the groups except for proteinuria. There
were no treatment-related deaths observed in either group.

Response and survival. Table IV shows the best overall
responses to bevacizumab monotherapy as measured by
RECIST. Complete or partial responses were recorded in 2
(10%) of the patients in the younger group, and in 2 (17%) of
the patients in the older group. The tumor response rate was
not significantly different regarding bevacizumab monotherapy
between the groups. There was also no difference in PFS
between the younger (median PFS: 7.0 months) and older
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(median PFS: 6.5 months) group (p=0.55) (Figure 1). In
addition, as seen in Figure 2, there was no difference d in OS
between the younger (median OS: 13.0 months) and older
(median OS: 12.5 months) group (p=0.66). 

Discussion

This study evaluated tolerability and efficacy of
bevacizumab monotherapy in older patients with recurrent
ovarian cancer. The first important finding of this study was
that older patients with recurrent ovarian cancer generally
tolerated bevacizumab monotherapy as well as younger
patients. Furthermore, our results also showed that older and
younger patients exhibited toxicities with similar incidences.
The other important finding of our current study was that
there were no differences between older and younger patients

regarding the efficacy of bevacizumab monotherapy. In
addition, there was no significant difference between the two
groups with regard to tumor response rate, PFS or OS. 

With the exception for grade ≥3 proteinuria, our study
demonstrated that bevacizumab monotherapy in older and
younger patients with recurrent ovarian cancer did not differ
with regard to the incidence of toxicities. Although older
patients did exhibit more frequent non-hematological
toxicities related to treatment delays, this difference was not
significant. Older patients also appeared to well tolerate
bevacizumab monotherapy. To date, the tolerability of
bevacizumab therapy in older ovarian cancer patients has
only been investigated in a limited number of studies. Selle
et al. have evaluated bevacizumab-containing therapy
tolerability when used as a first-line treatment in older
patients with ovarian cancer (17). The findings of their study
indicated that there were higher incidences of all grade
anemia, diarrhea, and grade ≥3 hypertension, and
thromboembolic events in ovarian cancer patients aged ≥70
years as compared to those <70 years. Conversely, both age
groups had a similar incidence of grade ≥3 proteinuria. Solio
et al. have examined older patients with platinum-resistant
recurrent ovarian cancer and evaluated the tolerability of the
administration of bevacizumab-containing therapy (16). Their
results indicated that patients aged 65 years or older
exhibited a more frequent incidence of grade ≥3 hypertension
compared to those younger than 65 years. However, there
was no prominent increase in the incidence of proteinuria,
gastrointestinal perforation or other adverse events associated
with bevacizumab. Another retrospective study that examined
bevacizumab-containing therapy in ovarian cancer patients
found that patients older than 70 years had a greater
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Table I. Patient baseline characteristics.

<65 years ≥65 years p-Value
(n=20) (n=12)
n (%) n (%)

Median age (range), years 54.0 (41-62) 67.5 (65-74)         
ECOG PS                 0.20

0 17 (85) 12 (100)            
1 2 (10) 0 (0)               
2 1 (5) 0 (0)               

Primary tumor location               >0.99
Ovary 17 (85) 10 (83)             
Fallopian tube or peritoneum 3 (15) 2 (17)              

Stage                 0.18
I 3 (15) 0 (0)
II 2 (10) 3 (25)              
III 11 (55) 4 (33)              
IV 4 (20) 5 (42)              

Histology                 0.97
Serous 10 (50) 7 (58)              
Endometrioid 3 (15) 1 (8)               
Clear cell 2 (10) 1 (8)               
Mucinous 3 (15) 0 (0)               
Others 2 (10) 3 (25)              

Comorbidity                   
Hypertension 1 (5) 2 (17)            0.54
Diabetes mellitus 0 (0) 1 (8)             0.38
Cardiac disease 1 (5) 0 (0)           >0.99
Pulmonary disease 0 (0) 0 (0)           >0.99

Number of regimens                 0.32
of previous chemotherapy

1 4 (20) 4 (33)              
2 10 (50) 6 (50)              
≥3 6 (30) 2 (17)              

Platinum-sensitivity status               >0.99
Sensitive 3 (15) 2 (17)              
Resistant 17 (85) 10 (83)

ECOG PS: Eastern Cooperative Oncology Group performance status.

Table II. Number of cycles and feasibility of chemotherapy.

<65 years ≥65 years p-Value
(n=20) (n=12)
n (%) n (%)

Number of cycles received               0.87
1-3 5 (25) 3 (25)            
4-6 3 (15) 2 (17)            
≥7 12 (60) 7 (58)           

Cycle delay 4 (20) 5 (42)          0.20
Reason for cycle delay                  
Hematological toxicity 2 (10) 0 (0)           0.52
Non-hematological toxicity 2 (10) 5 (42)          0.073

Treatment interruption 20 (100) 11 (92)         0.20
Reason for treatment interruption
Toxicity 2 (10) 3 (25)          0.34
Progressive disease 18 (90) 8 (67)          0.17
Patient’s withdrawal 0 (0) 0 (0)         >0.99



incidence of grade ≥3 hypertension as compared to those
aged 70 years or younger (15). As compared to our current
study, the incidence of adverse events reported for
bevacizumab therapy in these other reports are inconsistent
with regard to our findings. Unlike our present work, these
previous studies have reported that especially older patients
had a more frequent incidence of grade ≥3 hypertension as
compared to younger patients. There could be several reasons
responsible for these differences. For example, the ages
examined could have contributed to different results, as the
previous studies used older age cutoffs as compared to the
present study. Since the risk of hypertension is associated
with a higher age, the higher the age cutoff that is used the
greater the chance of hypertension. Furthermore, the previous
reports have also found a higher proportion of patients with
hypertension in the older subgroup at baseline as compared
to that in our current study. Thus, this could be the reason
why the previous study had a higher incidence of grade ≥3
hypertension as compared to our current study. Another study
has also reported that the administration of bevacizumab in
patients with hypertension at baseline was a risk factor for
developing severe hypertension (15). One major difference
between these studies was the administration of bevacizumab
in combination with other cytotoxic agents. Bevacizumab has
usually been combined with other cytotoxic agents, such as
paclitaxel or carboplatin. In contrast, our current study
administered bevacizumab as single-agent therapy. 

There are only a few reports regarding the tolerability of
bevacizumab monotherapy in patients with ovarian cancer.
Burger et al. have reported a phase II trial evaluating the

tolerability of bevacizumab monotherapy in relapsed ovarian
cancer (21). They reported that the incidence rate of grade ≥3
hypertension was 9.7%, while grade ≥3 proteinuria and
gastrointestinal perforation were not observed. Another phase
II study investigating bevacizumab monotherapy in relapsed
ovarian cancer showed that the incidence rate of grade ≥3
hypertension was 9.1%, while that of gastrointestinal
perforation was 11.4% (22). The incidence of grade ≥3
hypertension in these previous reports has been higher than
our study. Conversely, grade ≥3 proteinuria was more
frequent in our study. It is difficult to speculate on the reason
for the difference in the incidence of adverse events between
previous reports and our study because these previous studies
did not compare older and younger patients, nor did they
mention pre-existing hypertension. To the best of our
knowledge, our study is the first to investigate the tolerability
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Table III. Worst degree of toxicities by age group (NCI-CTC 4.0).  

All grades Grade ≥3

<65 years ≥65 years p-Value <65 years ≥65 years p-Value
(n=20) (n=12) (n=20) (n=12)
n (%) n (%) n (%) n (%)

Hematological
Anemia 10 (50) 5 (41) 0.72 1 (5) 0 (0) >0.99
Neutropenia 3 (15) 1 (8) >0.99 0 (0) 0 (0) >0.99
Thrombocytopenia 4 (20) 1 (8) 0.63 1 (5) 0 (0) >0.99

Non-hematological
Nausea 1 (5) 0 (0) >0.99 0 (0) 0 (0) >0.99
Vomiting 0 (0) 0 (0) >0.99 0 (0) 0 (0) >0.99
Diarrhea 0 (0) 0 (0) >0.99 0 (0) 0 (0) >0.99
Hypersensitivity 1 (5) 0 (0) >0.99 0 (0) 0 (0) >0.99
Bleeding 0 (0) 0 (0) >0.99 0 (0) 0 (0) >0.99
Thrombosis 0 (0) 0 (0) >0.99 0 (0) 0 (0) >0.99
Fistula or perforation 1 (5) 1 (8) >0.99 1 (5) 1 (8) >0.99
Hypertension 2 (10) 4 (33) 0.17 0 (0) 1 (8) 0.38
Proteinuria 5 (25) 6 (50) 0.15 2 (10) 6 (50) 0.032

NCI-CTC 4.0: National Cancer Institute Common Terminology Criteria for Adverse Events version 4.0.

Table IV. Best overall response to bevacizumab by age group.

<65 years ≥65 years p-Value
(n=20) (n=12)
n (%) n (%)

Response 0.44
Complete response 0 (0) 0 (0)
Partial response 2 (10) 2 (17)
Stable disease 14 (70) 8 (62)
Stable disease ≥12 months 4 (20) 2 (17)
Progressive disease 4 (20) 1 (8)
Not evaluable 0 (0) 1 (8)



of bevacizumab monotherapy in older ovarian cancer
patients. Further research into the tolerability of bevacizumab
monotherapy in the older population is necessary. 

Our study also demonstrated that there was no difference
in the efficacy of bevacizumab monotherapy between older
and younger patients. The tumor response rates did not
differ significantly between the two age groups.
Additionally, the two age groups did not significantly differ

in PFS or OS. Several previous reports have suggested that
the efficacy of bevacizumab-containing therapy is similar
in older and younger patients with ovarian cancer (15-17).
Although these reports investigated treatment with
bevacizumab in combination with other cytotoxic agents,
the results are consistent with our study, which evaluated
bevacizumab monotherapy. So far, only a few reports have
investigated the efficacy of bevacizumab monotherapy in
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Figure 1. Kaplan-Meier survival analysis showed no significant difference in progression-free survival between older (solid line; n=12) and younger
(dashed line; n=20) patients (p=0.55; log rank test).

Figure 2. Kaplan-Meier survival analysis showed no significant difference in overall survival between older (solid line; n=12) and younger (dashed
line; n=20) patients (p=0.66; log rank test).



recurrent ovarian cancer (21-23), and the results of these
reports are almost identical to our study. Bevacizumab
therapy seems to have the same efficacy regardless of
patients age, but additional studies are required to draw a
final conclusion. 

One of the limitations of our study is that it is a
retrospective study that was carried out in a single cancer
center. Thus, this decreases the generalizability of the results.
Furthermore, there has been no definitive confirmation of the
activity of bevacizumab monotherapy in recurrent ovarian
cancer patients. Although several reports have shown that
bevacizumab monotherapy has significant activity in
recurrent ovarian cancer (21-23), further research is
necessary to confirm this activity in this patient population.
Therefore, in this study, bevacizumab monotherapy was
administered to patients who refused or were unable to
receive cytotoxic agents after offering detailed explanation
and receiving informed consent. 

In conclusion, our study confirmed that bevacizumab
monotherapy was generally tolerable and effective for the
treatment of older patients with recurrent ovarian cancer.
Bevacizumab monotherapy seems to be a useful treatment
option for older patients with recurrent ovarian cancer who
refuse or are unable to receive cytotoxic agents due to
potential adverse events. To our knowledge, the tolerability
and efficacy of bevacizumab monotherapy in older ovarian
cancer patients has not been specifically studied. Further
research is warranted to validate our observations.
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