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ABSTRACT

Objectives Advanced ovarian cancer is a severe

disease with major side effects caused by peritoneal
carcinomatosis, ascites and gastrointestinal involvement
as well as exhaustive treatment like debulking surgery
and combination chemotherapy. Two most frequently
reported side effects are muscle wasting and malnutrition,
leading to frailty, decreased health-related quality of life
(HRQoL) and cancer-related fatigue (CRF). As muscle
wasting and malnutrition often commence during first-
line chemotherapy and develop progressively into a
refractory state, an early intervention is warranted. This
pilot study aimed to evaluate the safety and acceptance of
a combined exercise and nutrition intervention during and
after first-line chemotherapy.

Design The pilot study was conducted as a monocentric
1:1 randomised controlled trial (RCT) with an intervention
group (IG) and a control group (CG). Participants were
divided by chance into |G or CG. Information on group
allocation was conveyed to the study coordinator
responsible for making an appointment with the patients
for the baseline assessment as well as the physiotherapist
and nutritionist responsible for the intervention and
outcome assessment in both groups.

Participants Eligibility criteria included women >18
years of age, diagnosed with ovarian cancer, tubal cancer
or peritoneal cancer and primary or interval debulking,
scheduled but not started adjuvant or neoadjuvant
chemotherapy and sufficient German-language skills.
Intervention The IG received a 12-month exercise and
nutrition programme, the CG continued to follow usual
care.

Primary and secondary outcome measures Primary
outcomes were recruitment rate, adherence to
intervention, completion rate and adverse events. In
addition, in-person assessments (eg, HRQoL, CRF, muscle
quality and function and dietary intake and quality) were
conducted at baseline (T0, before chemotherapy), week 9
(T1, mid-chemotherapy), week 19 (T2, after completion of
chemotherapy) and after 12 months of intervention (T3).
Results 0f 60 eligible patients, 15 patients signed
informed consent (recruitment rate=25.0%) and were
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Strengths and limitations of this study

» The trial uses objective measures to evaluate the
feasibility of an exercise and nutrition intervention in
patients with ovarian cancer.

» The exercise and nutrition intervention commences
during first-line chemotherapy and continues well
into ovarian cancer survivorship.

» The exercise and nutrition intervention has been
developed by an interdisciplinary team of sport and
nutrition experts.

» Sport and nutrition experts conducting the interven-
tion and assessing the outcome in both groups could
not be blinded due to the study design.

randomised into IG (n=8) and CG (n=7). Eleven participants
completed the study (completion rate, 73.3%), one patient
dropped out due to loss of interest, one due to poor health,
one was lost to follow-up and one patient died.
Conclusion The BENITA (Bewegungs- und
Ernahrungsintervention bei Ovarialkrebs) study
demonstrated the safety and acceptance of an exercise
and nutrition intervention integrated into first-line therapy
and follow-up care of ovarian cancer. A large multicentre
RCT is planned to investigate the effectiveness of the
intervention on HRQoL, CRF and survival and to establish
means of implementation into oncology guidelines and
clinic routine.

Trial registration number DRKS00013231.

INTRODUCTION

Ovarian cancer is the second most common
gynecologic cancer in women and has the
fifth highest rate of cancerrelated deaths
for women in Germany' with only 43% alive
5 years after diagnosis.” Major side effects of
ovarian cancer and its treatment are cancer
cachexia, sarcopenia, frailty and malnutri-
tion. All are leading to either loss of skeletal
muscle mass and/or fat mass of the patient
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and are associated with decreased health-related quality
of life (HRQoL), cancerrelated fatigue (CRF) and
poorer outcome.”* As these syndromes share similar aeti-
ological factors such as reduced food intake, inflamma-
tion, hormonal changes, increased energy requirements
and reduced physical activity (PA),” more than one can
be present in the same patient at the same time. Hence,
a combined intervention consisting of an exercise and
nutrition programme may be most successful to address
these syndromes in patients with advanced cancer.®” Exer-
cise has been shown to significantly improve CRF, cardio-
respiratory fitness, HRQoL and even survival in breast
and colon cancer.*? Adherence to lifestyle recommenda-
tions such as PA and nutrition before diagnosis was asso-
ciated with a significantly higher HRQoL'" and decreased
risk of cancers.'' However, there is paucity of knowledge
on postdiagnosis PA or nutrition behaviour on prognosis
or HRQoL in patients with ovarian cancer. In observa-
tional studies, patients with ovarian cancer with greater
postdiagnosis PA were found to experience a significantly
better HRQoL.'*™ Yet, randomised controlled trials
(RCTs) evaluating the benefits of an exercise and nutri-
tion intervention on survival and HRQoL are rare. Two
RCTs on bimodal exercise and nutrition programmes for
patients with ovarian cancer are currently ongoing." '°
One commences intervention after completion of treat-
ment"’ and one investigates the effect of an intervention
during first-line chemotherapy.'® However, no current or
previous RCT offers a care programme during and after
firstline chemotherapy, which is necessary to prevent
deterioration due to treatment as well as support mainte-
nance of lifestyle changes thereafter.

It was the aim of this study to determine the feasibility
of a combined exercise and nutrition intervention for
patients with ovarian cancer during and after firstline
chemotherapy. Main endpoints of the pilot trial were
recruitment rate, adherence, completion rate as well
as adverse events (safety). Furthermore, assessments
requiring visits to the hospital (in-person assessments) as
planned for a main trial were conducted (eg, HRQoL,
CRF, muscular strength and quality, nutrition habits and
quality) to investigate acceptance and safety in patients
with ovarian cancer.

METHODS

Study design, setting and participants

This pilot study was a monocentric 1:1 RCT with an
intervention (IG) and a control group (CG). The ethics
committee of the Faculty of Medicine at Hamburg Univer-
sity approved the study protocol. The trial was regis-
tered at the German Study Registry for Clinical Studies
(DRKS00013231). Participants were recruited from the
Department of Gynecology at the University Medical
Center Hamburg-Eppendorf (UKE) in Germany at diag-
nosis. Eligibility criteria included women >18 years of age,
diagnosed with ovarian cancer, tubal cancer or peritoneal
cancer and primary or interval debulking, scheduled but

not started adjuvant or neoadjuvant chemotherapy and
sufficient German-language skills. Exclusion criteria were
an Eastern Cooperative Oncology Group status of two or
worse, any physical or mental condition that would hinder
execution or completion of the training programme
and study procedures, a private engagement in exercise
training above the WHO recommendation of 150 min of
moderate-intensity activity per week'” or a diagnosis of an
eating disorder.

Patient and public involvement

The patient with organisation in Germany (Verein Eier-
stockkrebs Deutschland e.V.) represented by its first chair-
person, Andrea Krull, has provided input to the project
from a patient’s perspective, reviewed ethical issues and
commented on consent forms.

Procedure

Two gynaecologists identified and approached partici-
pants meeting inclusion criteria. After written informed
consent, patients were randomised into the IG to receive
a 12-months exercise and nutrition programme or the
CG to receive usual care. Group allocation was performed
by a statistician not involved in data collection. Informa-
tion on group allocation was conveyed to the study coor-
dinator responsible for making an appointment with the
patients for the baseline assessment as well as the phys-
iotherapist and nutritionist responsible for the interven-
tion, and outcome assessment in both groups.

In-person assessments were conducted independent
of study arm at baseline (T0), mid-chemotherapy (T1),
after completion of chemotherapy (T2), and at 1l-year
follow-up (T3). Assessments include HRQoL (European
Organisation for Research and Treatment of Cancer
(EORTC)-QLQ-C30,"° CRF (Multidimensional Fatigue
Inventory (MFI-20)),"® nutritional risk (Nutritional Risk
Score-2002),' PA (Short Questionnaire to Assess Health
enhancing physical activity),”” performance diagnostics
including 6 min walk test,”’ hand grip strength (hand
grip dynamometer, ‘Kern MAP 80k1’),* accelerometer
(‘Actigraph wGT3X-BT’) and body composition (bioelec-
tric impedance analysis (BIA), ‘AKERN BIA 101 Anni-
versary’).” A detailed overview on scheduled in-person
assessments is described elsewhere.”* Safety of the
programme was analysed through adverse events linked
to the intervention during all phases of the study. All anal-
yses were performed using STATA MP, version V.17.

Intervention

Participants received personalised exercise and nutri-
tion programmes and counselling that were tailored to
different phases of patient’s treatment and recovery as well
as individual needs throughout the trial. In both phases
of the exercise intervention, patients are given instruc-
tions and encouraged to participate in a daily 15-30 min
unsupervised home-based training that includes endur-
ance, resistance and balance exercises to be performed in
gradual increments. An exercise catalogue was developed
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by sports scientists and all exercises were categorised based
on their intensity. Each patient received an individually
adapted programme consisting of exercises that are part
of the catalogue. The programme was adjusted each week
(phase I) or every other week (phase II) if needed based
on the patients’ individual abilities and current needs.
Exercises using abdominal muscles were not included
till full recovery from surgery. The exercise catalogue
used to build the exercise programmes can be found in
the supplements. The nutrition intervention in phase I
aimed to reduce malnutrition risk by increasing protein
and calorie intake. During chemotherapy, patients were
supervised by a nutritionist every 3 weeks. Those who were
in need of an increased calorie and protein intake were
advised to consume several smaller meals throughout
the day and, if necessary, to increase the use of oils and
butter. Furthermore, patients were educated about suit-
able types of foods and drinks that are high in protein,
fat or energy. If deemed necessary, oral sip feeding was
suggested. These recommendations were based on the
patients’ development in weight as well as other body
composition parameters derived from BIA measurements
(eg, phase angle, muscle mass). In phase II (weeks 19-52)
after chemotherapy, monthly nutrition counselling was
focused on the Mediterranean diet, shown to reduce
malnutrition and cancer risk. To monitor adherence and
progress in phase I, participants received a weekly tele-
phone call by a sports scientist, and triweekly by a nutri-
tionist. In phase II, patients received monthly counselling
by telephone or in person. The intervention is described
in more detail elsewhere.*

Statistical methods

Recruitment rate was defined as the ratio of patients
eligible to participate and patients who signed informed
consent. Completion rate was defined as the ratio of
patients who signed informed consent and those who
completed the I12-month intervention. General adher-
ence to the intervention was defined as the ratio of
planned and completed counselling sessions. Adherence
to the exercise programme was further assessed using
exercise diaries filled out every week until week 18 and
once a months until 12 months follow-up. Adherence
to the nutrition intervention in phase I was described in
terms of changes in protein and caloric intake compared
with baseline. During phase II, adherence to the nutri-
tion intervention was interpreted in terms of changes in
MEDAS (Mediterranean Diet Adherence Screener) score
points between TO and T3.* Descriptive analyses were
conducted for all parameters assessed during the study.
No inferential statistics were used as this feasibility trial
was not powered for this purpose.

RESULTS

Characteristics and feasibility

Of 67 patients with initial diagnosis of ovarian cancer
from April 2018 to Sept 2019 screened for eligibility, 60

patients met inclusion criteria and were invited into the
study. 45 refused to participate in the study. Main reasons
were personal reasons, residence outside of Hamburg, not
willing to be randomised and no interest in the research.
Fifteen patients signed informed consent (recruitment
rate, 25.0%) and were randomised into IG (n=8) and CG
(n=7). Eleven participants completed the study (comple-
tion rate, 73.3%), one patient dropped out due to loss
of interest, one patient due to poor health (recurrence),
one patient was lost to follow-up (could not be reached via
phone or mail) and one patient died. Figure 1 provides
the flow of participants through the study.

Table 1 summarises the baseline characteristics of
participants by group assignment. The mean age of
the participants was 56.5+14.4 years ranging from 21 to
77 years, with an average of 33.9+17.0 days since initial
diagnosis. The majority (73.3%) of patients was diag-
nosed as having advanced stage disease (stage III or IV).
After surgery, eight patients had no residual tumour, five
patients’ tumours were resected to smaller than 1 cm and
two patients’ tumours had residual tumour larger than 1
cm.
All 15 participants enrolled in the study completed
TO and T1 assessments. Between T1 and T2, one patient
in the IG died and another dropped out due to loss of
interest. The remaining 13 patients completed the T1
assessment. Between T2 and T3, a patient of the 1G was
lost to follow-up and a patient of the CG dropped out due
to a recurrence. All 11 patients still enrolled in the study
completed the final assessment. Table 2 provides detailed
information on adherence to different assessments and
time points by group assignment. Adherence to the exer-
cise intervention in terms of completed intervention
sessions (face-to-face, by telephone) was 83.7% for exer-
cise intervention (phase I, 83.2%; phase II, 85.1%) and
76.8% for nutrition intervention (phase I, 92.3%; phase
I1, 59.6%).

Adherence to the exercise and nutrition programme
is shown in table 3. During phase I, five out of eight
patients documented their weekly home-based exercise
for a total of 14-18 weeks. One patient documented
their daily home-based exercise for 10 weeks, another
patient dropped out after 6 weeks and one patient died
during phase I without documentation of home-based
training. Patients trained between 90 min/week and 180
min/week. In phase II, three patients documented their
exercise for 30-34 weeks. Two patients stopped their
documentation after 12 and 4 weeks, respectively. Two
patients dropped out of the study and one patient did not
continue to document their daily practice, but remained
in the study. In phase II, most patients trained for up to
90 min/week.

Adherence to the nutrition intervention in terms of
caloric and protein intake showed that patients of the IG
increased their protein intake from 65.8 g/day at baseline
(TO) to 107.9 g/day at T2. The calorie intake increased
from 1860 kcal/day at TO to 2389 kcal/day at T2. In phase
II, adherence to the nutrition intervention based on the
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L
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L

Follow-up1 (T1) 1 ¥
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| "IREEE'IUEd usual care (n=7)
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L

Follow-up 2 (T2) 1 ¥
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Drop cut due to loss of interest (n=1)
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S

Follow-up 3 (T3) 1 ¥

Received allocated intervention (n=5)
Lost to follow-up (n=1)

Figure 1

MEDAS score showed that patients of the IG increased
their MEDAS scores from a median of 7.0 at baseline to a
median of 10 score points at week 52 (T3).

Safety of the intervention was defined through any
adverse events that could be linked to either the exer-
cise or the nutrition intervention. There were no adverse
events reported to be due to the intervention or in-person
assessments.

Descriptive statistics of in-person assessments

Table 4 and figures 2 and 3 display descriptive results of
in-person assessments at different time points by group
assignment. Participants who received personalised exer-
cise and nutrition programmes increased their median 6

eceived usual care (n=6)
Drop cut due to tumor recurrence (n=1)

Flow diagram of participant recruitment and randomisation.

min walk distance from 411 m at baseline to 475 m at
T3, whereas members of the CGs decreased their distance
from 440 m to 380 m. Patients of the IG increased their
hand grip strength from 22.0 kg to 24.8 kg (median), the
CG showed a slightly lower increase (from 21.8 kg to 22.4
kg). In terms of nutrition, calorie intake during chemo-
therapy increased in both I1G and CG. The IG showed a
larger increase in protein intake from baseline to T1 and
T2 compared with controls. Adherence to Mediterranean
diet or nutritional risk was comparable in IG and CG.
The HRQoL increased from baseline to T3 from 37.5
to 70.8 score points in the IG and from 41.7 to 50.0
score points in the CG. Both total and physical fatigue
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Table 1 Baseline characteristics of participants by group assignment
All participants Intervention group Control group
N (=15) % N (=8) % N (=7) %
Age Median (range) 58 (21-77) 52 (21-64) 65 (48-77)
Education* Low 1 6.7 0 0.0 1 14.3
Medium 8 53.3 5 62.5 3 42.9
High 6 40.0 3 37.5 3 42.9
Smoking status Never smoker 8 53.3 4 50.0 4 57.1
Former smoker 5 33.3 3 37.5 2 28.6
Current smoker 2 1:8:3 1 12.5 1 14.3
Alcohol use per week <1g 5 33.3 3 37.5 2 28.6
1-12 g 1 6.7 0 0.0 1 14.3
13-24 ¢ 3 20.0 3 37.5 0 0.0
25-48 g 4 26.7 1 12.5 3 42.9
49-60 g 2 13.3 1 12.5 1 14.3
Body mass index Underweight (<18.5) 1 6.7 1 12.5 0 0.0
Normal weight (18.5-24.9) 9 60.0 4 50.0 5 71.4
Overweight (25.0-29.9) 2 13.3 1 12.5 1 14.3
Obesity (=30.0) 3 20.0 2 25.0 1 14.3
Sportst 0-4 MET h/week 9 60.0 6 75.0 3 42.9
5-10 MET h/week 1 6.7 1 12.5 0 0.0
>10 MET h/week 5 33.3 1 12.5 4 57.1
Cancer staget | 2 13.3 1 12.5 1 14.3
Il 2 13.3 0 0.0 2 28.6
11l 9 60.0 6 75.0 3 42.9
v 2 18,8 1 12.5 1 14.3
Tumour size postop Tumor-free 8 53.3 4 50.0 4 571
<1cm 5 33.3 2 25.0 3 42.9
>1cm 2 13.3 2 25.0 0 0.0
Treatment Adjuvant chemotherapy 12 80.0 6 75.0 6 85.7
Neo-adjuvant chemotherapy S 20.0 2 25.0 1 14.3

*CASMIN classification®®
+SQUASH questionnaire®
+FIGO classification®®

CASMIN, Comparative Analysis of Social Mobility in Industrial Nations; FIGO, International Federation of Gynecology and Obstetrics; MET,
metabolic equivalent of task; SQUASH, Short Questionnaire to Assess Health enhancing physical activity.

decreased from TO to T3 and was somewhat stronger in
IG than CG for physical fatigue.

DISCUSSION

This pilot trial investigating the safety, acceptance and
feasibility of a combined exercise and nutrition inter-
vention during and after firstline chemotherapy in
patients with ovarian cancer demonstrated that patients
were motivated to enrol and adhere to the programme
and that the exercise and nutrition intervention as early
as during chemotherapy were save for this vulnerable
patient group.

Patients with ovarian cancer are not only seriously ill
but also undergo exhausting abdominal surgery and
chemotherapy. Therefore, it is not surprising that the
majority of patients with ovarian cancer report an inactive
lifestyle and do not meet recommendations after diag-
nosis and treatment.”> Common side effects of ovarian
cancer and its treatment are muscle wasting and malnour-
ishment. Both can be targeted by nutrition and exercise
programmes.’ Consequently, it can be assumed that
patients with ovarian cancer may benefit from an individ-
ualised exercise and/or nutrition intervention to an even
greater extent than already demonstrated in patients with

89
breast and colon cancer.
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Table 2 Adherence to assessment time points

All participants

Intervention group

Control group

N* % N* % N* %

Exercise assessment Performance diagnostics TOt 14/15 93.3 7/8 87.5 /7 100.0
T1 11/15 73.3 6/8 75.0 5/7 71.4

T2 12/13 92.3 6/6 100.0 6/7 85.7

T3 11/11 100.0 5/5 100.0 6/6 100.0

TO-T3 48/54 88.9 24/27 88.9 24/27 88.9

Accelerometert TO 13/15 86.7 6/8 75.0 7/7 100.0

T1 11/15 73.3 6/8 75.0 5/7 71.4

T2 10/13 76.9 5/6 83.3 5/7 71.4

T3 11/11 100.0 5/5 100.0 6/6 100.0

TO-T3 45/54 83.3 22/27 81.5 23/27 85.2

Nutrition diagnostics TO 14/15 93.3 8/8 100.0 6/7 85.7
T1 15/15 100.0 8/8 100.0 77 100.0

T2 12/13 92.3 6/6 100.0 6/7 85.7

T3 11/11 100.0 5/5 100.0 6/6 100.0

TO-T3 52/54 96.3 27/27 100.0 25/27 92.6

Case report form§ TO 15/15  100.0  8/8 100.0 7/7 100.0
T1 15/15 100.0 8/8 100.0 77 100.0

T2 12/13 92.3 6/6 100.0 6/7 85.7

T3 11/11 100.0 5/5 100.0 6/6 100.0

TO-T3 53/54 98.2 27/27 100.0 26/27 96.3

*Number of participants assessed/number eligible.

1TO = baseline, T1=mid-chemotherapy, T2=after completion of chemotherapy, T3=1-year follow-up.

FWorn at home for a week at each time of assessment.
§Included all questionnaires applied In the study.

As ovarian cancer is often diagnosed at a late stage
of disease and the median age at initial diagnosis is 62
years, it was anticipated that the recruitment and comple-
tion rate would be lower than that reported in studies
including patients with cancer diagnosed at an early stage
or at a younger age.?” In our randomised feasibility trial,
recruitment rate was 25.0%, which is in line with recruit-
ment rates of 16%—63% and a retention rates of 70-100
stated in a recent review.'* Reported reasons for refusal
of participation were symptoms, illness and exhaustion."*
These reasons hold true for our study as well. In addi-
tion, many patients declined to take part due to a distant
residence, which was also the reason for not undergoing
chemotherapy at UKE, thus requiring separate trips to
UKE for the study. Others did not participate because
they were not willing to risk randomisation into the CG.
Patients who consented to participate in the study showed
a high commitment, and only two patient(s) dropped out,
leading to a completion rate of 73.3%. Adherence to the
exercise intervention in terms of completed counselling
sessions was higher than reported by a systematic review'*
with 83.7% for exercise intervention (phase I, 83.2%;
phase II, 85.1%) and 76.8% for nutrition intervention

(phase I, 92.3%; phase II, 59.6%) . There were no adverse
events associated with the intervention documented
throughout the trial. Therefore, this study, to our knowl-
edge, is the first to show that a combined nutrition and
exercise intervention in patients with ovarian cancer
during and after first-line chemotherapy is feasible, safe
and accepted.

To date, few RCTs on exercise and/or nutrition in
ovarian cancer exist and those few available mainly
recruited patiens after completion of treatment. Thus,
these studies in principle predominantly recruited
patients in remission free of progression. The Women’s
Activity and Lifestyle Study in Connecticut (WALC)*®
trial, a 6-month exercise intervention in ovarian cancer,
for example, included patients up to 4 years following
initial diagnosis, and the patients’ sample was, therefore,
heterogeneous. The Resistance and Endurance exercise
After ChemoTherapy (REACT) study’ including a few
patients with ovarian cancer among other cancer survivors
used a 12-week exercise intervention without combined
nutrition counselling shortly after completion of treat-
ment. The currently ongoing Lifestyle Intervention for
Ovarian Cancer Enhanced Survival (LIVES) study15 also
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Table 3 Adherence to the implementation of exercise and nutrition programme among participants from the intervention

group

Exercise programme

Days per week Minutes per week Rating of perceived exertion (RPE)

Number of

Participant weeks reported Median Borg’s RPE scale37

Phase | P1 15 5.2 Up to 90 min Very light to light®™"

(week 1-18)  po 18 5.7 Up to 90 min Light to somewhat hard''~'®
P3 6 4.3 Up to 90 min Light to somewhat hard'""®
P4 14 5.4 90 to 180 min Light to somewhat hard'"-"®
P5 10 5.4 Up to 90 min Somewhat hard to hard'®"®
P6 18 3.8 90 to 180 min Light to somewhat hard'""'®
P7 18 5.1 Up to 90 min Very light to light®™"
P8 0 0.0 - -

Phase Il P1t 0 0.0 - -

(week 19-52)  py 32 4.1 Up to 90 min Light to somewhat hard'""®
P3t 0 0.0 - -
P4 4 5.0 90 to 180 min Light to somewhat hard''~'®
P5 12 2.0 Up to 90 min Light to somewhat hard''~'®
P6 34 2.0 Up to 90 min Somewhat hard™®
P7 34 6.1 Up to 90 min Somewhat hard™®
ps* 0 0.0 - -

Nutrition programme

Protein intake
(Gram per day)

Mean (SD) Median
Phase | Week 1 65.8 (16.4) 64.8
(week 1-18)
Week 9 96.7 (29.4) 90.3
Phase Il Week 19 107.9 (18.1) 113.5
(week 19-52)
Week 52 90.9 (9.1) 93.1

Mediterranean diet§

(Sum score)

Mean (SD) Median
7.0 (2.3) 7.0
7.8 (2.1) 8.0
8.7 (1.0) 9.0
9.2 (1.6) 10.0

*Died in hospital.

TDropped out.

FLost to follow-up.

§MEDAS sum score.

MEDAS, Mediterranean Diet Adherence Screener.

investigates the effect of a 24-month lifestyle intervention
after treatment for patients with ovarian cancer. Only
the ongoing Physical Activity and Dietary intervention in
women with OVArian cancer (PADOVA) study offers a
combined exercise and nutrition intervention during first-
line chemotherapy.” However, the exercise and nutrition
intervention are limited to the duration of chemotherapy
only, whereas our study aims to start with chemotherapy
and to continue well into ovarian cancer survivorship
to ensure maintenance of the recommended lifestyle.

Previous studies on postdiagnosis exercise in ovarian
cancer have shown that exercise leads to improvements
in HRQOL, fatigue and additional physical and psycho-
logical outcomes.'* The few feasibility studies on exercise

and/or nutrition interventions during firstline chemo-
therapy reported increased moderate to strenuous PA to be
correlated with improvements in HRQOL™ and physical
functioning (eg, muscular strength, 6 min walking test)***
as well as reduced fatigue.” ** Our study showed similar
tendencies for the 6 min walking test, physical fatigue as well
as global health. However, these results are descriptive only
and no RCT exists to prove effectiveness of a combined exer-
cise and nutrition intervention during and/or after primary
care in patients with ovarian cancer.

CONCLUSION
To date, guidelines on care programmes for patients
with ovarian cancer in Germany are based solely on
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||

All participants Intervention group Control group
Mean (SD) Median Mean (SD) Median Mean (SD) Median

Hand grip strengtht TO 22.4(7.0) 21.9 22.2(8.7) 22.0 22,6 (4.7) 21.8
kilogram T 24.1(7.5) 21.6 23.5 (6.4) 21.6 25.0 (9.9) 21.3
T2 25.2 (6.9) 24.6 23.0 (6.0) 23.2 27.8(7.6) 25.8
T3 25.6(6.7) 24.8 26.3 (5.9) 24.8 25.1(7.8) 22.4

Nutritional risk§ T0 3.4(1.1) 3.0 35(1.2) 35 3.3(1.1) 3.0
sum score T 31(1.3) 3.0 3.0 (15 25 3.3(1.1) 3.0
T2 2.4(1.8) 25 2.5(2.1) 3.0 2.3(1.6) 2.0
T3 0.4 (0.7) 0.0 0.2 (0.5) 0.0 0.5(0.8) 0.0

Caloric intake T0 1830 (382) 1816 1860 (388) 1987 1795 (409) 1663
kilocalories per day T 2237 (612) 2439 2380 (429) 2350 2010 (835) 2439

T2 2237 (513) 2439 2389 (372) 2474 2147 (635) 2071

T3 2206 (548) 2355 2105 (398) 2219 2291 (675) 2387

HRQOLT

Global health status T0 40.0 (10.5) 41.7 40.6 (8.3) 37.5 39.3 (13.4) M7
sum score T 55.6 (27.8) 66.7 62.5 (20.4) 66.7 47.6 (34.3) 333

T2 59.7 (20.7) 54.2 58.3 (14.9) 54.2 61.1 (26.7) 54.2

T3 65.8 (19.8) 66.7 72.9 (8.0) 70.8 61.1 (24.5) 50.0
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Physical fatigue TO 18.5 (6.0) 17.0 19.1 6.7) 185 17.7 (5.5) 17.0
sum score
T 14.0 (7.1) 15.0 12.3 (7.4) 9.5 16.0 (6.6) 17.0
T2 12.9 (5.8) 12.0 12.0 (4.9) 11.0 14.0 (7.3) 16.0
T3 11.6 (5.9) 9.5 11.0 (6.4) 7.0 12.2 (5.9) 12.0

*TO = baseline, T1=mid-chemotherapy, T2=after completion of chemotherapy, T3=1-year FU.

tdominant hand.

$MEDAS.

§NRS-2002.

Y EORTC QLQ-C30.

**MFI-20.

CRF, cancer-related fatigue; EORTC, European Organisation for Research and Treatment of Cancer; HRQoL, health-related quality of life; MEDAS, Mediterranean Diet Adherence
Screener; MFI, Multidimensional Fatigue Inventory; NRS, Nutritional Risk Score.
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Figure 2 Descriptive results of in-person assessments at baseline (T0), mid-chemotherapy (T1), after completion of
chemotherapy (T2), and 1 year follow-up (T3) by group assignment. MEDAS, Mediterranean Diet Adherence Screener.

expert consensus.” Although aftercare programmes
for ovarian cancer survivors to improve HRQoL and
CRF are recommended, current treatment guidelines
include a further 15-24-month maintenance therapy
after completion of chemotherapy, which renders it
difficult for patients to receive inpatient rehabilitation
after first-line therapy.33 Therefore, of about a third of

patients who survive for more than 8 years up to 70%
will suffer long-term sequelae of cancer treatment,
including reduced HRQoL and CRF.** A home-based
personalised standardised care intervention programme
beginning already during chemotherapy and continued
post-treatment will enable the majority of patients
to participate and further empower them to achieve
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Figure 3 Descriptive results (continued) of in-person assessments at baseline (T0), mid-chemotherapy (T1), after completion of
chemotherapy (T2), and 1 year follow-up (T3) by group assignment. EORTC, European Organisation for Research and Treatment
of Cancer; MFI, Multidimensional Fatigue Inventory; NRS, Nutritional Risk Score.

long-term adherence to recommended exercise and
nutrition behaviour.

Thus, following this pilot study, it will be important to
conduct a multicentre RCT (1) to provide evidence of
the effectiveness of a personalised combined exercise and
nutrition intervention during adjuvant and maintenance
chemotherapy compared with standard care to improve
HRQoL and reduce CRF in patients with ovarian cancer
and (2) to establish an exercise and nutrition programme
ready for implementation into routine clinical practice
for patients with ovarian cancer.
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