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ABSTRACT

Older patients have disproportionally poorer survival
outcomes for ovarian cancer in the UK. Half of new
diagnoses occur in those aged >65 years. Older patients
are more likely to have other medical comorbidities
reducing their fitness to receive chemotherapy or

undergo cytoreductive surgery resulting in fewer patients
receiving treatment. The Holistic Integrated Care in
Ovarian Cancer (HICO) programme introduced a structured
holistic patient assessment with both universal and
targeted interventions to improve physical function and
psychological well-being to reduce inequalities due to
age, frailty, physical and psychosocial problems. The aim
of the project was to evaluate the feasibility and impact

of the intervention in patients being considered for the
treatment of ovarian cancer. During the implementation

of the project, all recruited patients underwent a holistic
assessment followed by prehabilitation and rehabilitation
support from physiotherapists, occupational therapists,
dietitians, geriatricians, nurse specialists and psychologists
according to need. The HICO intervention was successfully
integrated into the patient pathway in both trusts. Patients
who participated in the HICO project provided positive
feedback. Overall global health scores improved in 59.6%
of the 57 patients who undertook at least two assessments
(p=0.006). The proportion of patients who underwent
platinum doublet chemotherapy in the HICO cohort was
higher (76.2%) compared with a retrospective cohort
(57.6%) (p=0.0189). However, no significant difference

in the rate of cytoreductive surgery was shown. The
proportion of patients alive at 1 year from diagnosis was
higher in the HICO intervention group (88.9%) compared
with the historical cohort (80.0%) despite higher stage

in the HICO group. Although not statistically significant
(p=0.289), these data are not yet mature and further study
is ongoing. Initial data on costs of ovarian cancer care
demonstrated no increase, although the data are not yet
mature. This pilot project was funded through the Ovarian
Cancer Action IMPROVE UK Pilot Award scheme.

PROBLEM

Ovarian cancer predominantly affects older
women with around half of all new diag-
noses occurring in those aged 65 and over.'
It has repeatedly been demonstrated that
older patients with ovarian cancer receive
less-intensive treatment, a key factor in the
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Prehabilitation programmes comprise measures
to improve functional capacity ahead of treatment
such as chemotherapy or major surgery for ovarian
cancer. Multimodal prehabilitation includes physical
exercise, nutritional optimisation, psychological sup-
port and review of underlying medical conditions.

= There are no standardised guidelines for prehabili-
tation for patients with ovarian cancer, and the ex-
isting literature is heterogeneous.

WHAT THIS STUDY ADDS

= Prehabilitation and rehabilitation such as the Holistic
Integrated Care in Ovarian Cancer (HICO) interven-
tion can be successfully integrated into the pathway
of patient with ovarian cancer. Undertaking a holistic
assessment and addressing issues identified may
help narrow the survival gap between our oldest
patients and their younger counterparts. The HICO
programme was well received by patients and cli-
nicians alike.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This report demonstrate that intensive prehabilita-
tion and rehabilitation are feasible in patients under-
going intensive treatment for ovarian cancer. Work
is ongoing to combine the outcomes from the three
IMPROVE UK Prehabilitation pilot projects to assess
if the interventions resulted in improved outcomes
for patients.

disproportionately poorer survival outcomes
in older women with ovarian cancer in the
UK and internationally.” Older patients are
more likely to have medical and functional
comorbidities that can lead to relative under-
treatment.

Within the UK major hospitals are either
designated as gynaecology cancer units that
undertake diagnostic and low-stage cancer
surgical work or gynaecology cancer centres
that offer the full range of surgical oncology
services. The Royal United Hospitals Bath
NHS Foundation Trust (RUH) and University
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Hospitals Bristol and Weston NHS Foundation Trust
(UHBW) both provide specialist gynaecological cancer
services as cancer centres. Together, the two cancer
centres serve a population of 2million and care for over
150 patients with ovarian cancer every year, providing
specialist medical and surgical oncology services.

Both the RUH and UHBW cancer centres treat an
increasing number of older patients with ovarian cancer
but the proportion of patients receiving standard care is
lower in this group.” Prior to this improvement project
patients’ general frailty due to age, physical and mental
comorbidities were managed on a patient-by-patient basis.
No formal programme for the assessment and manage-
ment of age-related frailty existed at either trust.

There is projected to be a large increase in the number
of older people in the area of the RUH and UHBW.
Between 2016 and 2029, the number of people aged over
75 in the local population is projected to increase by 36%.
Both cancer centres have identified age and age-related
physical and mental frailty to be major barrier to the
effective treatment of ovarian cancer.

This project aimed to integrate a structured holistic
approach in the care of older patients with ovarian
cancer. We aimed to reduce inequalities in treatment due
to age, frailty, physical and psychosocial problems. This
would be demonstrated by increasing the number of
patients receiving platinum doublet chemotherapy and
cytoreductive surgery.

BACKGROUND

Increasing age at diagnosis of ovarian cancer is associated
with disproportionately poorer survival outcomes due to
a combination of factors including higher rates of emer-
gency presentation, more advanced disease and a higher
burden of medical and functional comorbidities.

Most importantly, older women receive less-intensive
treatment than their younger counterparts.” While this
problem is not unique to the UK, the UK survival rates
for ovarian cancer and particularly in older women
lag behind comparable western nations.” The Ovarian
Cancer Audit Feasibility Pilot demonstrated decreased
treatment rates with increasing age. From a local perspec-
tive, a retrospective review of the management of patients
receiving care for ovarian cancer was undertaken. This
review showed that increasing age was associated with
lower rates of receiving standard of care (35% >80 years
old vs 78% of 65-69years old, p=0.000). Older women
were also less likely to complete the planned chemo-
therapy course (p=0.034).

Older patients fitness’ and ability to tolerate surgery
and chemotherapy may be underestimated using tradi-
tional assessment such as ECOG Performance Status and
modifiable physical, psychosocial and functional issues
are not routinely addressed.*® Importantly, studies show
that older women do not desire active treatment any less
than their younger counterparts.7 In addition, it has been
demonstrated that the current model of multidisciplinary

team meeting decision-making may disadvantage older
patients with complex health and social care needs.”
Carboplatin and paclitaxel combination treatment,
even in a population of vulnerable older women, has
been shown to be superior to single-agent carboplatin.’
Facilitating optimal treatment, defined as combination
platinum-based chemotherapy and surgery by under-
taking a holistic assessment and addressing issues identi-
fied, may help narrow the survival gap between our oldest
patients and their younger counterparts.

Comprehensive holistic geriatric assessments improve
quality of life and reduce chemotherapy toxicity rates."’
International guidance recommends a geriatric assess-
ment be undertaken in all patients aged 65 years and
over being considered for systemic anti-cancer therapy."’
This however remains far from the standard of care in the
UK. Implementing a geriatric assessment and multimodal
programme of physiotherapy, psychological, nutritional
and functional support has the potential to dramatically
improve the quality of life of older patients immediately
and subsequently to improve optimal treatment rates and
therefore survival outcomes.

MEASUREMENT
Within this project, the effectiveness and impact of our
project were measured using clinically relevant outcome
measures consistent with the project aims including
length of postoperative stay, time from surgery to next
chemotherapy, proportion of patients who underwent
surgery and carboplatin-based chemotherapy, proportion
of patients who received carboplatin and paclitaxel combi-
nation chemotherapy, surgical postoperative complica-
tion rates and transfusion demand. Longitudinal func-
tional and quality-oflife assessments were collected to
objectively measure progress during the study. Functional
outcomes included 6-min walk test, grip strength, 30s sit
to stand test and maximum inspiratory pressure. Compre-
hensive qualitative assessment of patients’ views and
perceptions of project participation was undertaken to
assess the acceptability of the intervention and to inform
changes in the intervention during improvement cycles.
Clinically relevant outcome measures were compared
with a historical cohort in an attempt to assess the
impact of the Holistic Integrated Care in Ovarian Cancer
(HICO) intervention. A total of 108 consecutive patients
from a historical comparator cohort (1 October 2018
to 30 September 2019) were identified. The historical
cohort identified a proportion of patients who under-
went cytoreductive surgery of 81.5%, mean postoperative
length of stay of 6.3 days, a mean length of time between
cytoreductive surgery and next cycle of chemotherapy (of
those who underwent surgery and further chemotherapy
was appropriate) of 40.3days, a proportion of patients
who completed 6 cycles of chemotherapy (single-agent
or combination) of 84.3%, proportion of patients who
experienced no surgical complications of 67%, propor-
tion of patients who received carboplatin and paclitaxel
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combination chemotherapy of 57.6% and a proportion of
patients who received a perioperative blood transfusion
of 23.3%.

DESIGN
The project was a joint endeavour between the RUH and
UHBW.

The project organisation consisted of the HICO
Project Board, the HICO Implementation Group and
the Patient Advisory Group (PAG). The HICO Project
Board comprised the three project leads—RUH surgical
oncologist, UHBW surgical oncologist and RUH medical
oncologist, the project manager and the project’s patient
experience lead. The board was responsible for stra-
tegic decisions and planning for the project. The HICO
Implementation Group was responsible for the day-to-day
delivery of the intervention and had representation
from both trusts and all specialist groups involved in the
project.

The HICO intervention consisted of a holistic assess-
ment followed by targeted support from physiothera-
pists, occupational therapists, dietitians, geriatricians,
nurse specialists and psychologists as required to improve
functional independence and quality of life during and
following on from treatment. Patients were eligible for
entry into the HICO programme if they were 55 years
old or older, had a high likelihood of having an ovarian
malignancy and were being considered for treatment,
had completed a maximum of one cycle of neoadjuvant
chemotherapy or had had initial cytoreductive or diag-
nostic surgery and were being considered for adjuvant
treatment.

The assumption was made that all patients would
require physiotherapy input; 50% of patients would
require dietetics and clinical psychology; 31% of patients
would require geriatrics and 25% of patients would
require occupational therapy.

Each patient was allocated 5hours of physiotherapy
time; those that require clinical psychology had 1hour
45min of clinical psychology time allocated; those that
required geriatric assessment were allocated 50 min and
those that required dietetic input were allocated 2hours
45 min.

Each of the therapy groups involved in the intervention
facilitated webinars to educate other colleagues on the
interventions that they would be delivering to patients.
These sessions were recorded for colleagues unable to
attend and the wider multidisciplinary teams.

All recruited patients underwent baseline HICO assess-
ment undertaken by the gynaeoncology clinical team. The
initial assessment was used to identify patients that would
need to be seen by the dietitians, geriatricians and clinical
psychologists as well as those that needed smoking cessa-
tion advice and help with reducing alcohol consumption.
Patients were also asked to complete quality-of-life assess-
ments (EORTC QLQ-C30 and EORTC QLQ-ELD14)
at baseline. A patient information leaflet about the

intervention was given to patients which included a brief
overview of the project, specialist interventions and the
plans for service evaluation and patient involvement.

All patients were referred to physiotherapy. Patients
were seen within 4 weeks of referral and subsequently
followed up every 4 weeks over the 6-month intervention
period. Instrumental activities of daily living (IADL) and
activities of daily living (ADL) scores were completed by
physiotherapists and used to triage those who needed
occupational therapy input. During the course of the
project (plan, do, study, act (PDSA) 2), this was replaced
by the EORTC QLQ C30 and module ELD14 to stream-
line the assessment process.

Patients underwent occupational therapy for fatigue
and assistance with ADLs or IADLS. Follow-ups were
arranged to review SMART goals and any changes recom-
mended to manage fatigue and sleep.

An adjusted Malnutrition Universal Screening Tool
(MUST) was completed for all patients at initial assess-
ment. Questions regarding the presence of ascites and
dietary intake were added owing to the concern of missing
patients at risk of malnutrition based on weight loss alone
given the patient cohort characteristics. Patients were
assessed as low risk (MUST=0), moderate risk (MUST 1),
or high risk (MUST 2 or more). Patients with a MUST
0 were provided with the Macmillan healthy eating and
cancer leaflet. Patients with a MUST 1 received a ‘coping
with a small appetite’ or equivalent leaflet and food first
advice (food fortification, high energy and protein diet
advised) provided by the clinical nurse specialist, surgeon
or physiotherapist. Patients with a MUST of 2 or more
were referred to the dietitian and received a telephone
consultation. The dietitian completed a detailed dietary
assessment and symptom profile, provided dietary advice
and where indicated nutritional supplements.

Patients were screened for geriatrician assessment using
a combination of the G8 frailty score, the presence of
polypharmacy or complex comorbidity. Patients meeting
the criteria (G8 score <14, previous falls, 5 or more daily
medications or complex comorbidity) were then reviewed
face to face by a geriatrician. This was changed at the end
of PDSA cycle one.

Patients were referred to a clinical psychologist if they
scored greater than 10 on the HADS (Hospital Anxiety
and Depression Scale) questionnaire. The psycholog-
ical impact and legacy of cancer diagnosis can involve a
disabling degree of acute trauma—stress and shock. The
initial sessions were aimed at normalising and managing
the impact of such a significant and threatening event.
The sessions also assessed for any pre- or comorbid
psychosocial factors that can influence the meaning of
the diagnosis and treatment that might require level
three or four supportive care.

Smoking status and alcohol consumption were assessed
at baseline. Full blood count and haematinics were taken
for all patients to proactively manage anaemia.

Patient engagement included HICO PAG meetings
with the clinical specialists, development and use of
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questionnaires to gain feedback from patients and focus
groups.

STRATEGY

The aim was to integrate and refine a structured holistic
approach to care for older patients with ovarian cancer
to reduce inequalities due to age, frailty, physical and
psychosocial problems as well as improving the patient
experience of the treatment pathway over two PDSA
cycles. Each PDSA cycle involved an iteration of a four-
stage problem-solving model which was scheduled to
run over a period of 5-6 months between January 2022
and January 2023. During each cycle, the aims outlined
above were evaluated against the progress in the project
according to the clinical measures outlined as well as
feedback from the professionals and patients involved
in the project. This led to targeted improvement to the
intervention as outlined below.

PDSA 1: in the first PDSA cycle, the intervention was
delivered as outlined above. The project recruited to
target with recruitment of 56% of the total target of 80
patients. Alongside this, patient feedback was gathered
in the form of questionnaires and structured interviews.
This feedback as well as the feedback from the special-
ists involved in the project was reviewed in a workshop
with representation from all the specialties involved in
the project and the PAG. Changes implemented for the
second PDSA cycle are outlined below.

PDSA 2: a significant change to the intervention was
the adoption of tiered levels of care as the intervention
in its initial form was deemed overly resource intensive.
Under the tiered intervention, patients were identified as
having low, moderate or high need for each of the areas
of specialist intervention (dietetics, physiotherapy, geri-
atrics, occupational therapy and clinical psychology) and
more targeted interventions introduced.

Based on patient feedback, the patient information
leaflets were replaced with a single-care plan document
with useful checklists and resources including fitness
tracker, next appointment details and links to resources
on the HICO webpage. Dietary advice for all patients was
incorporated into the care plan. The HICO webpage was
also refreshed in light of the feedback from patients. This
included videos for fatigue and sleep management as this
was an area of need not initially identified. The assess-
ment package was streamlined with a patient-completed
component separated from the clinician-led assessment.
To streamline the assessment process, the replacement of
the ADLs questionnaire with questions from the EORTC
QLC -C30 and EORTC QLQ ELD14 was undertaken to
avoid duplication of effort. Due to the higher than antici-
pated demand for occupational therapy, the resource allo-
cation increased from 25% to 50% of patients expected
to need this service. Occupational therapists also devel-
oped asleep and fatigue management video to potentially
reduce the need for individual consultation. The geri-
atric team fed back that many patients referred needed

dietary rather than geriatric medicine intervention, likely
due to the heavy weighting of the G8 score to nutritional
elements. In light of this, geriatricians remotely triaged
patients with a borderline G8 or those only scoring in one
domain using the referral information and electronic
records and saw only those patients who were felt likely
to need full review.

Three months into the second PDSA cycle, the clinical
leads agreed to change the inclusion criteria as it was felt
that a cohort of patients who would benefit were being
excluded. The age cut-off was reduced to 45 years or
older. In addition, patients younger than 45 years could
be recruited if they had a performance status of 1 or
more with clinical concern about ability to tolerate stan-
dard treatment. By the end of the second PDSA cycle, the
recruitment target was met and exceeded at 82 patients
(target 80 patients).

RESULTS

In total, 82 patients underwent the HICO intervention of
whom 70 with ovarian cancer had sufficient data available
for analysis. The mean age of the cohortwas 70 and the age
range was 49-88. At initial assessment, 5 (6.09%) patients
were found to be current smokers and all these patients
were referred for smoking cessation advice. 14 (17.07%)
of the patients had an Audit C score of more than 3 and
of these 6 were referred for alcohol consumption advice
and guidance. Four (4.87%) of the patients reported a
hospital or treatmentrelated phobia; 22 (26.8%) of the
patients scored higher than 10 on HADS and all were
referred for clinical psychology. The remaining patients
with lower HADS score were provided with information
on anxiety reduction techniques as required. 48 (59.3%)
of the patients had a G8 frailty score of <14. 11 (12.3%)
of the patients had a history of falls in the last 6 months
and 33 (40.7%) of the patients were referred for geriatric
triage. 37 patients (45.7%) were highlighted as being at
medium or high risk of malnutrition and referred for
specialist dietetic assessment. 25 (30.8%) were seen by an
occupational therapist for assistance with ADLs or fatigue.
Only one patient declined the physiotherapy element of
the intervention. Four patients died during the HICO
programme time period; no deaths were related to the
HICO interventions.

Overall global health scores improved in 59.6% of
the 57 patients who undertook at least two assessments
(p=0.006). Improvement in physical functioning was seen
in the majority of patients for whom at least two assess-
ments were undertaken (table 1).

Cancer outcomes were compared with the historical
cohort in an attempt to assess the impact of the HICO
intervention. Of note, there was a lower proportion of
International federation of Gynaecology and Obstet-
rics (FIGO) stage III and IV patients in the retrospec-
tive cohort (65.7%) compared with the HICO cohort
(72.4%). There was also a lower proportion of patients
with a higher ECOG performance status (2 or 3) in the
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Table 1 Change in physical function over course of HICO intervention

Metric (n*) Decrease (%) No change (%) Increase (%) P valuet
B6MWT (n=49) 32.7 4.0 63.3 0.006
Grip strength (n=55) 30.9 7.3 61.8 0.075

Sit to stand (n=58) 34.5 13.8 51.7 0.036
Maximum inspiratory pressure (MIP) (n=21) 14.3 4.8 81.0 0.001

*Patients with two or more completed assessments were included.

TPaired t-test to test the null hypothesis that the mean difference between the observations is 0, a two-sided test at the 5% level, so a p value

below 0.025 indicates significance.

HICO, Holistic Integrated Care in Ovarian Cancer; 6MWT, 6-min walk test.

retrospective cohort (7.5%) compared with the HICO
cohort (15.9%). The mean age was also lower in the retro-
spective cohort (63.6 years) compared with the HICO
cohort (69.6 years). This may have been due to the COVID
pandemic and the later presentation of patients. All these
factors will impact on the treatment outcomes reported.
There was no statistically significant difference in length
of postoperative stay, time from surgery to next chemo-
therapy, proportion of patients who underwent surgery
and carboplatin-based chemotherapy, surgical postopera-
tive complication rates and transfusion demand between
the HICO and retrospective group. The proportion of
patients who underwent platinum doublet chemotherapy
in the HICO cohort was higher (76.2%) compared with
retrospective cohort (57.6%) (p=0.0189). Given the later
FIGO stage, age and performance status at diagnosis in
the intervention cohort, poorer patient outcomes would
have been expected and this was not seen. As such, these
results need to be interpreted with caution. Of note,
the proportion of patients alive at 1 year from diagnosis
was higher in the HICO intervention group (88.9%)
compared with the historical cohort (80.0%); although
not statistically significant (p=0.289), these data are not
yet mature.

Patient feedback was very positive, and 86% of patients
would recommend the HICO intervention to a friend
with ovarian cancer; 89% found the initial assessment
was straightforward to complete and 79% found the
number of appointments to see the HICO therapists easy
to manage.

LESSONS AND LIMITATIONS

This project integrated a structured holistic approach to
the care of older patients with suspected ovarian cancer.
The intervention was demonstrated to be acceptable to
patients as demonstrated by the positive patient feedback.
A concern of the project team at the outset was that the
appointment burden would be too great for patients, but
this was not found to be the case.

When treating cancer and offering a multimodal health
intervention, it is not possible to delineate the effect of
the intervention from the effect of treatment without a
matched control group. Treatment side effects can have
a negative effect on physical and psychological well-being

in both the short and long terms and more treatment
received will result in more adverse treatment effects.
This made evaluation of the impact of the interven-
tion challenging to assess as linear outcomes relating to
improvements in physical function or psychological well-
being cannot be interpreted in the context of concurrent
cancer treatment. There appeared to be an improvement
in global health scores but it is not possible to comment
on how much of this improvement relates to the HICO
intervention and the lack of completion of longitu-
dinal assessments for some patients may lead to a risk of
reporting bias.

The HICO PAG was an integral part of this project
and reinforced the need for patient engagement at the
earliest stages and throughout to engender success from a
patient perspective. Every HICO health professional had
the opportunity to consult patients in the PAG meetings
and used this information along with the responses from
the telephone interviews and focus groups constructively
to improve the provision of the HICO service. The two
PDSA cycles provided a valuable structure within which
to review and revise the project intervention in light of
feedback received.

As this project was focused on addressing inequalities
related to age in those with ovarian cancer, the number
of patients receiving the intervention was relatively
small. On one hand, this allowed for a high-quality and
personalised intervention. The disadvantage of having
a small cohort of patients was that the project could not
benefit from economies of scale in the intervention.
This meant the team had to arrange ad hoc appoint-
ments for individual patients rather than being able to
bring patients to a single HICO clinic as there was no
sufficient case load to cohort the patients into a dedi-
cated clinic.

The education of clinical staff about the elements
of the intervention resulted in a reported significant
increase in knowledge and skills related to optimisation
of physical, psychological, nutritional and general health
of patients with gynaecological cancer and the team have
been able to apply these new skills for the benefit of all
their patients.
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CONCLUSION

The project successfully completed the introduction of
a structured holistic approach to improve care for older
patients with ovarian cancer. Facilitating optimal treat-
ment, defined as platinum-based combination chemo-
therapy and surgery by undertaking a holistic assess-
ment and addressing issues identified, may help narrow
the survival gap between our oldest patients and their
younger counterparts.

When comparing a HICO intervention cohort with
the retrospective cohort, the rate of patients receiving at
least one cycle of carboplatin with paclitaxel was signifi-
cantly improved in the HICO cohort. There was however
no significant difference in the rate of cytoreductive
surgery. The wider education of the multidisciplinary
team was a significant success in the project. Feedback
at the PDSA meetings and informal clinical observation
demonstrated a significant increase in the confidence
and competence with which the gynaecology cancer team
managing elements of care such as nutrition, physical
activity and psychological support. Patient feedback was
almost universally positive with patients reporting feeling
supported and enabled to manage their health proac-
tively during cancer treatment.

A major achievement of the project was in facilitating
a cultural shift in the approach to treating women with
ovarian cancer and their holistic healthcare needs. The
clinical teams fully embraced the concept of holistic
assessment and targeting of areas where needs are iden-
tified. This in itself is a sustainable change in practice
that is having an ongoing positive impact on patients.
Clinical teams at the RUH are continuing to screen and
assess patients using the HICO workbook as they feel this
positively impacts on their ability to assess and manage
patients throughout their treatment pathway and this
HICO pathway has become the standard of care. In
UHBW, the clinical team are moving towards integration
of the HICO approach within the wider integrated care
system’s work to improve prehabilitation.

Comparison for patients treated in the retrospective
cohort at RUH with the HICO cohort was available.
These data showed the mean cost of care for 6 months
after diagnosis was £18 037 prior to the intervention and
£17783 after the introduction of the intervention. This
suggests no increase in the total costs of care with the
addition of the HICO intervention and even suggests a
possible reduction in care costs. Clearly, there is great
scope for confounding factors within this and it should be
noted that these data are currently based on a relatively
small number of patients (n=25).

Work is ongoing to combine the outcomes from the
three IMPROVE UK Prehabilitation pilot projects to
assess if the interventions resulted in improved outcomes
for patients.
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