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Abstract
This was an age-stratified, retrospective, cohort study of patients between the ages of
65–69, 70–75 and ≥76 years diagnosed with high grade serous ovarian cancer of FIGO
(2014) Stage 3a or higher between 01 January 2017 and April 2020. The study aimed
to examine and compare patient characteristics, treatments and outcomes, including
survival, of elderly patients within a single cancer centre in the south of England.
Data collection began in January 2021 and concluded in March 2022. Ninety patients
were eligible for the study. A correlation was observed between increasing age and
worsening performance status (p = 0.044). Other variables assessed included age at
diagnosis and time between decision to treatment, however, there was no evidence
of correlations. The majority of patients studied received neoadjuvant chemotherapy
followed by cytoreductive surgery as their primary treatment modality, however, 53%
of our eldest cohort underwent treatment types that did not involve surgery. Of those
who did undergo surgery, there was no observed correlation between age and the
rates of complete cyto-reductive surgery, intra-operative complications, admission to
High Dependency Unit, or length of hospital stay. Median length of stay across
all age groups was 5 days. Patients ≥76 years were more likely to receive single-
agent carboplatin (p = 0.009) than dual-agent chemotherapy. There was no increase
in chemo-toxicity events with increasing age. While primary cytoreductive surgery
is favoured by many gynaecological oncology teams, neoadjuvant chemotherapy still
offers a viable treatment alternative for elderly and frail patients with advanced stage
ovarian cancer by minimising operative times, reducing admissions to high dependency
units and shortening lengths of hospital stay. Geriatric assessments, in combination with
performance status, may aid treatment decisions made by the multi-disciplinary team.
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1. Introduction

Each year in the United Kingdom, approximately 6500 women
are diagnosed with ovarian cancer [1] with an incidence of
approximately 25 cases per 100,000 women [2]. Epithelial
ovarian cancer (EOC) is the most common morphological
subtype of ovarian cancer and carries the highest mortality of
all gynaecological malignancies [3]; 30% of EOC patients will
die within one year of presentation [4]. The risk is greatest
amongst women between the ages of 75 and 79 years [4] and as
the population ages, a greater proportion of diagnoses is likely
to be made in the elderly woman.

One of the main outcomes of the National Ovarian Can-
cer Audit Feasibility Pilot (NOCAFP) conducted in England,
United Kingdom, was that older patients, especially those over

the age of 80, weremuch less likely to receive chemotherapy or
surgery [2]. The concept of elderly ovarian cancer patients re-
ceiving less treatment than young patients is well documented
[5]. Analyses of Surveillance, Epidemiology and End Results
(SEER)-Medicare data in the United States have suggested
that patients over the age of 80 were less likely to receive
surgery or achieve an optimal cytoreduction and twice as
likely to not complete chemotherapy [6]. Similar studies from
France have also suggested that the elderly patient with ovarian
cancer is at higher risk of incomplete surgery or less adjuvant
chemotherapy [7]. Older patients represent a diverse selection
of physiology and fitness. While there is an assumed trend of
increasing frailty with age, some elderly patients maintain high
levels of physical activity and independence late into life which
can often translate into better health outcomes. The elderly
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are significantly underrepresented in clinical trials, therefore
increasing the clinical uncertainty in managing this growing
population of patients [8]. The literature is conflicting as to
whether age is an independent risk factor for poor survival [9]
due to physiology, or because physicians withhold treatments
in an element of conscious or subconscious bias [10, 11].
Despite these uncertainties and perceptions, elderly patients
desire radical surgery and disease cure just as much as the
young [12].
This study aimed to examine and compare the patient char-

acteristics, treatments and outcomes of elderly patients diag-
nosed with advanced stage, high grade serous ovarian, fallop-
ian tube or primary peritoneal cancer between the ages of 65–
69, 70–75 and ≥76 years within a single cancer centre cohort
in the south of England.

2. Materials and methods

This was a retrospective cohort study on patients who were
diagnosed with high grade serous ovarian cancer [13], between
01 January 2017 and April 2020 when cancer treatment path-
ways within the United Kingdom (UK) changed secondary to
the onset of the Covid-19 pandemic. Data collection began in
January 2021 and concluded in March 2022 with completion
of statistical analysis in September of the same year.
Patients eligible for the study were aged 65 years or over

with a diagnosis of high grade serous ovarian, tubal or primary
peritoneal malignancy of at least FIGO (The International
Federation of Gynecology and Obstetrics) Stage 3a. Patients
were all discussed at a central Multi-Disciplinary Team (MDT)
within a single cancer centre in the South of England that
received referrals from three other local district general hospi-
tals. All surgery was performed at the cancer centre, although
chemotherapy was often carried out closer to patients’ homes
if they lived closer to a district general hospital that provided
this treatment. Data was collected in retrospect from several
electronic databases including “Somerset Cancer Register”
(SCR), “Integrated Clinical Environment” (ICE), “Care Flow”
electronic patient record and “ChemoCare”.
The following demographic and clinical data were collected:

age, time from decision to treatment, the tumour marker Ca-
125 at diagnosis, World Health Organisation (WHO) Perfor-
mance Status, medical comorbidities, stage of tumour as classi-
fied by International Federation ofGynaecology andObstetrics
(FIGO) 2014 [14], and the patient’s route of referral to the
cancer centre’s MDT, e.g., urgent cancer pathway. An age-
adjusted, modified Charlson Comorbidity Index was also used
as an alternative to the American Society of Anaesthesiologists
(ASA) Physical Status Classification System, as ASA Grade
was not routinely entered into the electronic databases inter-
rogated for this study. The Charlson Comorbidity index was
adjusted for the patient’s age and the presence of metastatic
tumour as the index would normally add two points for patients
between the ages of 60 and 69 years, three points for patients
between the ages of 70 to 79 years and four points for patients
over 80 years. The Charlson Comorbidity Index would have
also normally assigned six points to metastatic solid tumours
[15].
Patients who were under the age of 65 years or those who

were coded incorrectly with histology types other than high
grade serous, or FIGO stage less than stage 3 were excluded.
Patients who were treated for relapsed disease were also ex-
cluded. Patients were divided into three cohorts: 65–69 years,
70–75 years and ≥76 years.
Patients were also divided into groups by their treatments:

“No surgery or chemotherapy”, “Primary surgery with ad-
juvant chemotherapy”, “Neoadjuvant chemotherapy (NACT)
with cytoreductive surgery”, “Chemotherapy but no surgery”
and “Primary surgery but no chemotherapy”. The following
data were also collected: length of time of surgical procedure
(as defined as knife-to-skin to closure), length of hospital
stay, amount of residual disease (0 cm, <1 cm, ≥1 cm), the
complexity of the surgery using Aletti’s surgical complexity
score between 1, 2 and 3 [16], and whether there were any
intra-operative complications. Data were also collected on
whether admission to the Intensive Treatment Unit or High
Dependency Unit (ITU/HDU) was required as planned, or as
an emergency event.
The following data were collected for chemotherapy:

Type of chemotherapy, i.e., “Carboplatin and Paclitaxel”
or “Carboplatin monotherapy” or another form of
chemotherapy (“Other”), which included carboplatin,
paclitaxel, and bevacizumab, or if they received another
form of chemotherapy obtained through a clinical trial. Data
were also extracted as to whether patients were treated to
optimum dosage area under the curve (AUC) 6 for carboplatin
monotherapy and AUC-5 for combined carboplatin/paclitaxel
doublet, and the number of chemotoxicity events. A
chemotherapy toxicity event was defined as either a
software notification as input by a care provider within
the chemotherapy administration program, or a reduction in
dose due to an unwanted side effect of any magnitude.
Skewed continuous data were described using the median

± interquartile range (IQR). The median values of the three
groups were compared using the Kruskal-Wallis test. All
categorical variables were described using frequencies and pre-
sented as percentages. Fisher’s exact test was used to test the
association between the categorical variables and age groups.
For all numeric variables, the non-parametric Spearman’s rank
correlation coefficient was computed. Missing data was input
as “Not recorded”.
Overall survival was calculated from the date of diagnosis

through to the date of death and analysed with the Kaplan-
Meier method. Women who were alive at the end of the data
collection periodwere censored. Comparison of the analysis of
survival was carried out with the Wilcoxon test in cases where
the survival curves crossed, otherwise the log-rank test was
calculated. Effects were expressed as hazard ratios (HRs) with
95% confidence intervals (CIs). A p-value lower than 0.05
was considered statistically significant. All statistical analysis
was performed using the Statistical Analysis System (SAS®)
Studio program (Release 3.8, SAS Institute Inc., Cary, NC,
USA).

3. Results

The distribution of the 90 women across the three age groups
were as follows: 19 women (21.1%) aged 65–69 years, 43



147

women (47.8%) aged 70–75 years, and 28 women (31.1%)
aged 76 years or older. The median age at diagnosis was 73
years. The patient and clinical characteristics of the cohort by
age group are reported in Table 1.
The only observed correlation seen between age group and

patient characteristics was in WHO performance status (p
= 0.044), suggesting that older women were less physically
active. However, there was no correlation seen between age
group and the age-adjusted, modified, Charlson score. There
was also no observed correlation between “Time from decision
to treatment”, and age group. No age group was seen to seen
to utilise one route of referral more than another.
Frequencies of treatment types by age group are shown in

Fig. 1 . There were no statistically significant associations
found between age group and treatment type. However, the

eldest age group showed a higher frequency of undergoing
treatment types that did not involve surgery, i.e., “chemother-
apy only” and “no surgery and chemotherapy” (Age ≥76 =
53.5%, Age 65–69 = 15.8%).
The most frequently used type of treatment throughout all

the study’s patients was neoadjuvant chemotherapy and cytore-
ductive surgery (52.2%).
Surgical treatment patterns are shown in Table 2. Patients

within the eldest cohort who had surgery were just as likely to
receive complete cytoreductive surgery as their younger coun-
terparts. There was also no association seen between age group
and operating time, length of stay, operative complications, or
admission to the HDU. Median length of stay across all age
groups was 5 days.
Chemotherapy data are displayed in Table 3. A correlation

TABLE 1. Patient and disease characteristics.
Total Sample

n = 90
(100%)

Age 65–69
n = 19
(21.1%)

Age 70–75
n = 43
(47.8%)

Age ≥76
n = 28
(31.1%) p-value

Median (IQR)
Age at diagnosis 73.0 (7.0) 67.0 (3.0) 72.0 (3.0) 79.5 (4.0) -
Time from decision to treatment (days) 13 (14) 12 (13) 13 (17) 14 (12) 0.718
Ca-125 at diagnosis units/mL 712 (2306) 950 (2320) 733 (3099) 402 (1208) 0.249

Frequencies and Percentages
WHO Performance status (n = 73)

0 12 13.3% 4 21.2% 4 9.3% 4 14.3%

0.044
1 34 37.8% 10 52.6% 13 30.2% 11 39.3%
2 16 17.8% 0 0.0% 12 27.9% 4 14.3%
3 9 10.0% 1 5.3% 3 7.0% 5 17.9%
4 2 2.2% 0 0.0% 0 0.0% 2 7.1%
Not recorded 17 18.9%

Age-adjusted modified Charlson score (n = 89)
0 70 77.8% 15 78.9% 32 74.4% 23 82.1%

0.569
1 13 14.4% 2 10.5% 6 13.9% 5 17.9%
2 4 4.4% 1 5.3% 3 7.0% 0 0.0%
3 2 2.2% 0 0.0% 2 4.6% 0 0.0%
4 1 1.1% 1 5.3% 0 0.0% 0 0.0%

Pre-treatment FIGO stage
3a 12 13.3% 4 21.1% 4 9.3% 4 14.3%

0.659
3b 4 4.4% 2 10.5% 2 4.6% 0 0.0%
3c 42 46.7% 8 42.1% 19 44.2% 15 53.6%
4a 23 25.6% 3 15.8% 13 30.2% 7 25.0%
4b 9 10.0% 2 10.5% 5 11.6% 2 7.1%

Route of Referral
Suspected cancer referral 47 52.2% 9 47.4% 24 55.8% 14 50.0%

0.912Consultant (not A&E) 36 40.0% 9 47.4% 15 34.9% 12 42.9%
Emergency (A&E or other specialty) 7 7.8% 1 5.3% 4 9.3% 2 7.1%

Data are represented as the median with interquartile ranges and frequencies with percentages as appropriate.
IQR: interquartile range; WHO: World Health Organisation; FIGO: International Federation of Gynaecology and Obstetrics;
A&E: Accident and Emergency.
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FIGURE 1. Treatment types by age group at diagnosis.

was observed between age group and type of chemotherapy;
this was statistically significant. Patients≥76 years were more
likely to receive single-agent carboplatin therapy than patients
from the other two groups (p = 0.009), however, 83.3% of these
women had their chemotherapy optimally dosed. The eldest
patients did not experience a significantly higher number of
chemotherapy-related toxicity events, despite receiving similar
numbers of chemotherapy cycles as their younger counterparts.
Fig. 2 shows overall survival time by age group. Due to the

nature of this cross-sectional, retrospective cohort study, the
follow up periodwas between two and five years. Therewas no
evidence of a relationship between age and survival. Overall
survival rates in patients aged 65–69, 70–75, >76 years at
one year were 42.1%, 40.5% and 32.1% (median survival was
25.0, 24.8 and 16.2 months) respectively. In the univariate Cox
proportional hazard regression (HR) model, the estimated HR
was 0.874 for patients aged 65–69, and 1.259 for >76 years,
when compared with the 70–75 years age group. Likelihood
ratio testing showed no statistically significant difference.
Fig. 3 shows overall survival time by treatment type. Treat-

ment type was associated with worse overall survival; the low-
est chance of survival was observed in patients who underwent
no form of treatment (p = 0.001). No patients who received
“No surgery or chemotherapy” were alive at one year. Three

patients underwent surgery but did not then receive chemother-
apy. Unexpectedly, they were all alive at the end of the study
period. On multivariate analysis, there was also no difference
in survival between age groups, once accounted for complete
cytoreductive surgery or adjusted Charlson comorbidity score.

4. Discussion

4.1 Results in the context of published
literature
Demographic analysis of our cohort revealed no correlation
between increasing age and the age-adjusted, modified Charl-
son comorbidity score. However, in our study, we witnessed
an increased probability of worsening performance status with
increasing age, also reported in other publications [8]. Poor
performance status is associated with a poorer survival [17],
which may explain our oldest age group’s poor survival rate of
32% at one year.
TheBritishGynaecological Cancer (BGCS) 2019 guidelines

for epithelial ovarian/fallopian tube/primary peritoneal cancer
state that “Primary debulking surgery is the standard of care
where complete or optimal cytoreduction appears achievable
in patients with good performance status” [3]. For our patient
cohort, NACT and cytoreductive surgery represented the most
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TABLE 2. Procedure characteristics and results.
Median (IQR)

Total Sample Age 65–69 Age 70–75 Age ≥76 p-value
Operation time (n = 55) (min) 122.0 (53.0) 120.0 (68.0) 116.5 (49.5) 124.5 (53.0) 0.856
Hospital stay (n = 58) (d) 5.0 (1.0) 5.0 (1.0) 5.0 (1.0) 5.0 (2.0) 0.999
Frequencies and Percentages
Residual Disease (n = 88)

0 cm 42 46.7% 12 75.0% 20 62.5% 10 83.3%

0.836
<1 cm 9 10.0% 2 12.5% 6 18.8% 1 8.3%
>1 cm 9 10.0% 2 12.5% 6 18.8% 1 8.3%
No surgery 28 31.1% 3 - 10 - 15 -
Not recorded 2 2.2%

Aletti’s surgical complexity score
1 53 88.3% 16 100.0% 26 83.7% 11 84.6%

0.240
2 7 11.7% 0 0.0% 5 16.1% 2 15.4%

Operative complications (n = 86)
Bladder 1 1.1% 0 0.0% 0 0.0% 1 11.1%

0.163
Bowel 3 3.3% 1 6.7% 2 7.1% 0 0.0%
Other 1 1.1% 0 0.0% 0 0.0% 1 11.1%
No complications 47 52.2% 14 93.3% 26 92.9% 7 77.8%
No surgery 34 37.8% 3 - 13 - 18 -
Not recorded 4 4.4%

ITU/HDU admission (n = 86)
Emergency 6 6.7% 1 7.7% 4 12.5% 1 7.7%

1.000
Planned 2 2.2% 0 0.0% 2 81.2% 0 0.0%
No 50 55.6% 12 92.3% 26 6.3% 12 92.3%
No surgery 28 31.1% 3 - 10 - 15 -
Not recorded 4 4.4%

Data are represented as the median with interquartile ranges and frequencies with percentages as appropriate.
IQR: interquartile range; ITU: Intensive Treatment Unit; HDU: High Dependency Unit.

commonly-used treatment modality for all patients. A reduc-
tion in the frequency of surgery corresponding with increasing
age is seen across most age-stratified studies [2, 7, 8]. How-
ever, this reduction in surgery in older patients can vary, de-
pending on the year of study. The changing trend in treatment
patterns was demonstrated by a Dutch nationwide analysis of
treatment and outcomes of older patients with advanced stage
EOC from 2006 to 2013 [18]. During this period, the work
of Vergote [19] demonstrated non-inferiority in the survival
of patients treated with NACT and cytoreductive surgery in
comparison with primary surgery and adjuvant chemotherapy.
Preferences for treatment modalities vary within MDTs across
England [2] and internationally. For example, one Greek study
published in 2021 assessed 735 patients, of whom 165 patients
were older than 70 years. Of the 165 older patients, 70.9%
underwent primary surgical treatment [8]. In our study, 14% of
patients between the ages of 70 and 75 years underwent upfront
operative treatment and in the NOCAFP, 21.1% of patients
aged between 70 and 79 years fell in this treatment category
[2].

We found that within our eldest patient cohort, women
who underwent surgery were just as likely to undergo op-
timal cytoreductive surgery as our younger patients. This
is in contrast to several other studies [7–9] which showed
that elderly patients were more likely to be left with residual
disease. This may be as a result of subconscious clinician bias
or a conscious decision to not complete more complex, and
therefore more lengthy procedures which may increase the risk
of post operative morbidity. We found however, that there was
no statistically significant difference in operating time, length
of stay, operative complications or admission to the HDU
between age groups, and elderly patients were just as likely
to receive surgery with relatively higher complexity scores. It
is worth noting however, that the maximum Aletti’s surgical
complexity score achieved within this cohort was 2 and our
median operating time for each age group was 120, 116.5 and
124.5 minutes for 65–69, 70–75 and ≥76 years respectively.
This may be as a result of patient selection or that the majority
of our patients who did undergo surgery were more likely to
have undergone neoadjuvant chemotherapy, which may have
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TABLE 3. Chemotherapy characteristics and toxicities.
Median (IQR)

Total Sample Age 65–69 Age 70–75 Age ≥76 p-value
Total chemo cycles (n = 67) 6.0 (2.0) 7.0 (9.5) 6.0 (2.0) 6.0 (3.0) 0.129
Frequencies and Percentages
Chemotherapy type (n = 84)

Carboplatin & Taxol 28 31.1% 8 53.3% 16 42.1% 4 21.1%

0.009

Carboplatin monotherapy 29 32.2% 2 13.3% 13 34.2% 14 73.7%
Other* 14 15.6% 5 33.3% 8 21.1% 1 5.3%
Unknown 1 1.1% 0 0.0% 1 2.6% 0 0.0%
No chemotherapy 12 13.3% 2 - 3 - 7 -
Not recorded 6 6.7%

Optimal dosage (AUC-6-carboplatin monotherapy, AUC-5 carboplatin/paclitaxel)
Yes 49 54.4% 11 84.6% 23 71.9% 15 83.3%

0.563
No 14 15.6% 2 15.4% 9 28.1% 3 16.7%
No chemotherapy 11 12.2% 1 - 5 - 5 -
Not recorded 16 17.8%

Reasons for dose reduction (n = 74)
Frailty/Co-morbidity 5 5.6% 0 0.0% 2 22.2% 3 75.0%

0.082

Patient choice 1 1.1% 0 0.0% 0 0.0% 1 25.0%
Toxicity event 8 8.9% 2 100.0% 6 66.7% 0 0.0%
Unknown 1 1.1% 0 0.0% 1 11.1% 0 0.0%
No dose reduction 59 65.6% 12 - 28 - 19 -
Not recorded 16 17.8%

Chemotoxicity event (n = 71)
CNS/PN 6 6.7% 2 10.5% 4 9.3% 0 0.0%

0.307

Gastro-intestinal 1 1.1% 0 0.0% 1 2.3% 0 0.0%
Generalised side effects 1 1.1% 0 0.0% 1 2.3% 0 0.0%
Haematological 5 5.6% 1 5.3% 1 2.3% 3 10.7%
Renal 2 2.2% 0 0.0% 2 4.6% 0 0.0%
Other 1 1.1% 1 5.3% 0 0.0% 0 0.0%
None 55 61.1% 10 52.6% 27 62.8% 18 64.3%
Not recorded 19 21.1%

*“Other” included: carboplatin, paclitaxel and bevacizumab or another form of chemotherapy obtained through a clinical trial.
Data are represented as the median with interquartile ranges and frequencies with percentages as appropriate.
IQR: interquartile range; AUC: Area under the curve; CNS: Central Nervous System; PN: Peripheral nervous system.

resulted in a reduced tumour volume and relatively reduced
operating times. We also found that there was no correlation
seen between age and length of hospital stay. This may have
been due to limited comorbidities in our eldest age group,
similar numbers of complications seen across each cohort or
an emphasis on enhanced recovery within the studied institute.

Elderly patients were more likely to be treated with car-
boplatin monotherapy, which has also been demonstrated in
several other studies [7–9]. Although dual therapy maybe
perceived by patients and some oncologists to have higher rates
of chemo-toxicity events, studies have shown that this may not
be the case [20]. In addition, towards the end of our study

period, Falandry et al. [21] demonstrated that patients over the
age of 70 years with advanced stage epithelial ovarian cancer
and a geriatric vulnerability score over 3, significantly benefit
in terms of survival from carboplatin and paclitaxel chemother-
apy over 3 weekly or weekly single agent carboplatin, to
the extent that the study ended recruitment prematurely [21].
The majority of our patients treated with chemotherapy were
adequately dosed to AUC-6. We also saw no increase in
chemotoxicity events with increasing age despite some studies
observing the opposite [22].

We observed that the eldest age group had the shortest
median survival duration, however, statistical significance was
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FIGURE 2. Overall survival by age group.

F IGURE 3. Overall survival by treatment type. CTx: Chemotherapy; NAC: Neo-adjuvant chemotherapy; CRS:
Cytoreductive surgery; PS: Primary surgery; AC: Adjuvant chemotherapy.
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not reached, most likely due to the small sample size. In
patients≥76 years, survival rate at one year was 32.1%. In the
NOCAFP’s short-term mortality analysis, patients in the age
groups 70–79 years and >80 years had survival rates at one
year of 63.8% and 34.5% respectively [23]. The present study
also adds to the established literature that the poorest survival
is seen in patients who undergo no treatment [2].
Although survival between elderly and younger patients are

most pronounced the first year following diagnosis, for patients
who do undergo both surgery and chemotherapy, survival rates
are comparable at five years and ten years of treatment [24]. An
American study published in 2011 found that although the risk
of surgery for patients over the age of 80 years was high at 45%,
(defined by poor peri-operative outcome of 3-month mortality,
grade 3 morbidity or unable to receive chemotherapy) this
group of patients had a median survival of 5 years, similar
to that of the 65–69 years age group. It is worth noting
however, that all the patients in the study underwent primary
surgery as opposed to NACT followed by surgery and 55%
of the eldest cohort underwent procedures with an Aletti’s
surgical complexity score of 4 or more. The team found that
pre-operative albumin of less than 3 g/dL was the strongest
predictor of surgical complication [25].

4.2 Strengths and weaknesses
A strength of this study is its relevance to smaller cancer
centres working outside of superspecialist ovarian cancer hubs
with older patients. The limitations of this study include its
small sample size and therefore lack of statistical power. The
information was collected in retrospect from other clinicians’
records and therefore some datasets were incomplete. Survival
data were sometimes incomplete due to a varying follow up pe-
riod. Another limitation of our study is the lack of information
behind the reasons for treatment decisions, such as NACT over
primary surgery. Reasons were not routinely recorded in the
MDT outcomes, although from the authors’ experience, main
reasons included severe pre-existing co-morbidities and frailty
or patients declining treatment.

4.3 Implications for practice and future
research
Treatment of older patients with ovarian cancer represents a
multi-dimensional challenge for the MDT: some institutions
have consequently invested in geriatric assessment, “prehabil-
iation” and specialised post operative care [26]. However, the
NOCAFP showed large variations in treatment patterns in age,
especially for patients over 80 years old.
Clegg defined frailty as “A state of vulnerability to poor

resolution of homoeostasis after a stressor event and is a con-
sequence of cumulative decline in many physiological systems
during a lifetime” [27], while Fried and colleagues character-
ized the condition as a combination of unintentional weight
loss, self-reported fatigue, diminished physical activity, re-
duced strength and gait speed [28]. Advanced stage ovar-
ian cancer can significantly worsen existing frailty due to its
global effect on the body’s anatomy and physiology and sev-
eral studies have demonstrated an association between Short
Physical Performance Battery (SPPB), gait speed, and survival

in gynaecological cancer patients [29, 30]. The present study
suggests that NACT offers the opportunity to improve the older
patient’s performance status, reduce operating times, improve
rates of complete cyto-reduction and achieve shorter hospital
lengths of stay.
Our results also add further evidence that older patients

with ovarian cancer are more likely to receive single agent
carboplatin, however, we observed no increase in chemo-
toxicity events with increasing age. In the context of the
EWOC-1 (Multicenter, Randomized Trial of Carboplatin +/−
Paclitaxel in Vulnerable Elderly Patients with Stage III-IV
Advanced Ovarian Cancer) study [21] and these findings,
the authors recommend a risk versus benefit discussion with
patients regarding dual agent chemotherapy but when sin-
gle agent is used, patients should be offered optimally dosed
regimes.
While performance status is a useful tool to guide treatment

planning, frailty assessments may provide more detailed in-
formation to assist the MDT and patient in shared decision-
making. Indeed, the American Society of Clinical Oncology
published guidelines in 2018 to assist clinicians with treatment
decisions in older patients receiving chemotherapy based on
expert opinion and Delphi consensus [31]. A 2021 American
randomised controlled trial examining outcomes of chemother-
apy in patients over 70 years, randomised participants to formal
geriatric assessment and treatment or treatment alone. The
study showed that a lower proportion of patients in the study
group had grade 3–5 toxic events and fewer falls [32]. The
authors recommend similar research in surgical patients to
assess whether geriatric assessments can be utilised to aid
treatment decisions and therefore improve outcomes.

5. Conclusions

Treatment of the older, advanced-stage ovarian cancer patient,
remains challenging due to the heterogeneity of this increas-
ingly populous group. Primary maximal effort cytoreductive
surgery may be favoured by many centres and indeed interna-
tionally, however, NACTmay offer the opportunity to improve
an older patient’s performance status and optimise them phys-
iologically for surgery. As the gynaecological cancer commu-
nity begins to care for an increasingly older population, both
medical and surgical treatment decisions may be improved by
formal geriatric assessments and shared decision making.
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