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Abstract

Background: Patientswith cancer receiving neoadjuvant treatment prior to surgery arein avery stressful situation. Chemotherapy
and radiation therapy put a strain on the quality of life and the pending surgery poses a relevant burden for many patients.
Preparation of these patientsfor the intervention in terms of prehabilitation has great potential to reduce the burden of postoperative
complications and may improve the clinical outcome. A prehabilitation approach also yields the possibility to address unmet
patients' needs and to help them modify their lifestyle in a maintainable way. Therefore, a multimodal approach is mandatory
during this critical period.

Objective: The aim of thisstudy isto assessthe feasibility of prehabilitation in an integrative medicine day clinic (PRIME-DC)
prior to cancer surgery at amajor university clinic. PRIME-DC is considered feasible if 80% of enrolled patients are willing and
able to complete at least 6 out of the 8 weekly meetings, each lasting 6.5 hours, at such a clinic. Secondary end points aim to
evaluate this multimodal program.

Methods: The PRIME-DC intervention combines mind-body medicine, exercise therapy, nutrition therapy, naturopathic
counseling, and the application of a yarrow liver compress. Adult patients with cancer, with a primary tumor in the abdomen
(including intraperitoneal cancer, stomach cancer, and extraperitoneal cancers such as pancreatic, bladder, rectal, esophageal,
endometrial, ovarian, and cervical cancer) or the breast requiring a neoadjuvant oncological treatment setting are eligible to
participate. The addressed cancer entitiesimply either an extensive surgical intervention with an expected need for prehabilitation
(eg, abdominal surgery) or a neoadjuvant treatment of several months with a high burden of treatment-associated side effects
(breast cancer). Adherence to the day clinic program is the primary end point being defined as presence during the day clinic
session. Secondary end points are physical assessment and quality of life, together with a structured assessment of neoadjuvant
treatment-associated side effects. Furthermore, to collect qualitative datavoluntary participants of the day clinic will beinterviewed
in a semistructured way after completion of the day clinic program on each component of the study (mind-body intervention,
exercise, nutrition, naturopathic counseling, and a yarrow liver compress).

Results: The procedures used in this study adhere to the tenets of the Declaration of Helsinki. As of February 2023, we enrolled
23 patients; the dominant cancer entity is breast cancer (18 enrolled patients).

Conclusions: The presented protocol combines prehabilitation, lifestyle modification, naturopathic counseling, dietary assistance,
and naturopathic treatment in an innovative and integrative way.
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Introduction

Surgical interventions are burdensome for patients with cancer.
Especially the period between diagnosis and surgery isamajor
challenge for the patient in many ways. Besides the
psychological strain of the upcoming intervention, the
physiological burden of an extensive surgery, for example, an
abdominal operation can be compared with running amarathon
[1]. The more extensive the surgery, the higher the rate of
relevant postoperative complications, particularly in patients
who are frail and those with an extensive medical history.

Conventional treatment plansinclude rehabilitation after medical
or surgical treatment. Innovative concepts developed in the
mid-1990s use the preoperative phase for various measures to
improve patients' postoperative results with fewer and less
severe complications. Analysis of these concepts of
“prehabilitation” indicated efficacy [2,3]. The initial results
were positive even in rather short (2-4 weeks) interventions
comprising several sessions.

However, there is growing evidence that these early
prehabilitation concepts lacked fundamental aspects of
preparation [4]. First, they did not address anxiety, patients
empowerment, or strengthening of self-efficacy, which is well
known to have abeneficial effect on cancer care[5]. Moreover,
the idea arose that preparation for extended surgery represents
a “teachable moment,” a point in the life of a patient where
long-lasting lifestyle modification is possible [6].

To date, no such program has been installed at the University
Hospital Ulm. Nonetheless, the period of neoadjuvant
chemotherapy, extending over a number of months provides
time for a concise, integrative prehabilitation program
addressing morethan just the physical aspect of prehabilitation.

A promising integrative therapy for lifestyle modification, stress
relief, and reduction of anxiety ismind-body medicine (MBM).
The National Cancer | nstitute defines mind-body practiceas“a
hedlth practice that combines menta focus, controlled breathing,
and body movements to help relax the body and mind. It may
be useful to control pain, stress, anxiety, and depression, and
for overall health” [7]. The combination of mind-body practice,
which includes a variety of mindfulness-based interventions,
with aspects of cognitive behavioral therapy to enhance
stress-coping mechanisms, is called MBM. This integrative
treatment modality was established and adapted for aday clinic
setting by Paul et a [8] and Dobos and Paul [9]. The concept
of MBM within a day-hospital setting is traditionally applied
to groups of 8-12 patients and is believed to be most effective
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inthisgroup size with respect to lifestyle modification and stress
management.

MBM shows positive effectsin the treatment of fatigue [10] in
patients with cancer while reducing anxiety about cancer
recurrence [11]. Assuming the existence of a rationale for
applying MBM in advance of surgery, it is noteworthy that
postoperative pain and use of opioids are reduced even with a
short MBM intervention, as shown by Pester et al [12] and
Hanley et al [13]. The group setting is a hallmark of MBM
therapy and enables the patients to learn from one another.

Another approach to enhance patients’ self-efficacy and address
an unmet need in the treatment of patients with cancer may be
the integration of naturopathic therapy in an evidence-based
manner. Thereisevidencethat naturopathic counseling enhances
quality of Life(QoL) of patientswith cancer [14]. Many patients
use naturopathic methods as an additional complementary
therapy, commonly without informing their oncologists [15]
and without being aware of the risks of interactions between
naturopathic medication and their chemotherapy. In order to
save patients from falling for false claims or risking adverse
effects, the Association of the Scientific Medical Societiesin
Germany hasissued amedical guidelinefor the complementary
treatment of patients with cancer [16]. The evidence-based
foundation of this guideline enables empowering counseling of
patients with cancer about how to deal with cancer- or
treatment-related side effects. Work on the establishment of a
structured counseling program based on this guideline is in
progress [17].

The yarrow liver compressisincluded in the day clinic setting
asit has been shown to be effective agai nst treatment-associated
fatigue [18] and to increase sympathetic modulation assessed
by heart-rate variability [19]. The main topic of this session is
to give the patients an experience of a specific naturopathic
treatment that is recommendable for fatigue and yields a very
low risk of adverse effects.

The combination of harmonizing supportive therapies might
meet the needs of highly vulnerable patients during neoadjuvant
treatment facing surgery. None of the named interventions has
been used to support prehabilitation at University Hospital UIm
so far.

Preoperative multimodal interventions such as exercise,
nutrition, and mindfulness-based treatments are thought to
improve patients' physical, nutritional, and mental status.
Furthermore, cancer prehabilitation may improve patients
participation in rehabilitation after cancer treatment and maintain
their ability to engage in salutogenic activities. Such an
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integrative approach should include exercise for physical
prehabilitation, mindfulness-based interventions to improve
patients ability to copewith stress and anxiety prior to surgery,
cognitive behavioral aspects to change high-risk lifestyles for
the better, and last but not least, empowerment of patients to
apply naturopathic therapiesindependently in an evidence-based
manner. This combination of measures represents a promising
portfolio and may show strong synergistic effects.

Methods

Overview

This study is a single-center, single-arm interventional study
evaluating the feasibility of an 8-week prehabilitation program
before, during, or after neoadjuvant treatment before surgery at
University Hospital Ulm.

Recruitment

During the recruitment period, al patientswho are being treated
for abdominal or breast cancer at the University Hospital Ulm
on the Comprehensive Cancer Center Ulm and for whom
neoadjuvant treatment is planned or performed with curative
intent are screened for eligibility. Ineligible patients are listed,
and in the case of refusal to participate, the reason, if
communicated, is documented. Up to 15 patients who have
given informed consent are enrolled in each cycle of the study
(see sample size calculation). The addressed cancer entities
imply either an extensive surgical intervention with an expected
need for prehabilitation (eg, abdominal surgery) or aneoadjuvant
treatment of several months with a high burden of
treatment-associated side effects (breast cancer).

Patients may participatein the pilot study if they meet all of the
following criteriaz (1) diagnosis with intracavity cancer
(including stomach cancer and extraperitoneal tumors such as
prostate, bladder, rectal, esophageal, endometrial, and cervical
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cancer) or breast cancer; (2) planned or ongoing neoadjuvant
treatment prior to planned curative resection; (3) aged 18 years
or older; and (4) ability to understand the nature and individual
consequences of the clinical trial. Patients are excluded from
participation if their American Society of Anesthesiologists
physical status classification system grade is >3, if they are
immobile or unable to walk unassisted, or if they are already
enrolled in a study that would interfere with the intervention
and outcome of thistrial.

Intervention

Overview

The intervention consists of a standardized MBM program (a
group-based semi-individual approach to address lifestyle
medicine and to enhance mindfulness) and naturopathic
counseling, whichisboth led by atrained doctor and mind-body
therapist, application of a yarrow liver compress which is
applied by specialy trained nurses, physical training therapy
which is led by a sports therapist, a 1-day intervention in a
teaching kitchen, and an organic lunch provided by a local
caterer comprising a salad, a vegetarian protein-rich meal, and
adessert. Theday clinicisscheduled once weekly, each session
lasting 6.5 hours. This duration is common among other day
clinicsin the same setting [8]. The approach is group-based to
enhance socia support during the process. A detailed plan of
the sessions and the scheduled topicsis presented in Table 1.

Apart from alergic reactions to yarrow, no specific adverse
effects are expected. A casualty insurance is contracted.

The study protocol has been presented to and discussed with
patient representatives, the heads of the department of
gynecology, urology, gastro-oncology, and radiation therapy,
and the director of Comprehensive Cancer Center Ulm. This
steering committee is informed intermittently about the status
of the study.
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Table 1. The weekly schedule of day clinic activities.

Raff et al

Week

Activity (duration)

1

Questionnaire (15 min)

Get together or group forming (75 min)
Exercise therapy (60 min)

Lunch (45 min)

Yarrow liver compress (60 min)

Introduction to mind-body-medicine (105 min)
Meditation (30 min)

Questionnaire (15 min)

Week review (30 min)
Naturopathic consult (45 min)
Exercise therapy (60 min)

Lunch (45 min)

Yarrow liver compress (60 min)
Stress enhancing thought (105 min)
Meditation (30 min)

Questionnaire (15 min)

Week review (30 min)

Naturopathic consult (45 min)

Exercise therapy (60 min)

Lunch (45 min)

Yarrow liver compress (60 min)

Reflection about personal stress response (105 min)
Meditation (30 min)

Questionnaire (15 min)

Group cooking (255 min)

Yarrow liver compress (60 min)

Week review and naturopathic consult (30 min)
Meditation (30 min)

Questionnaire (15 min)

Week review (30 min)

Naturopathic consult (45 min)

Exercise therapy (60 min)

Lunch (45 min)

Yarrow liver compress (60 min)

Stress and communicating with oneself (105 min)
Meditation (30 min)

Questionnaire (15 min)

Week review (30 min)
Naturopathic consult (45 min)
Exercise therapy (60 min)
Lunch (45 min)

Yarrow liver compress (60 min)
Changing habits (105 min)
Meditation (30 min)

Questionnaire (15 min)

Week review (30 min)
Naturopathic consult (45 min)
Exercise therapy (60 min)
Lunch (45 min)

Yarrow liver compress (60 min)
Mindfulness retreat (105 min)
Meditation (30 min)
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Week Activity (duration)
8 o Questionnaire (15 min)

o Week review (30 min)

«  Naturopathic consult (45 min)

o  Exercisetherapy (60 min)
Lunch (45 min)

«  Yarrow liver compress (60 min)

Review of day clinic and future plans (105 min)

«  Meditation (30 min)

Mind-Body I ntervention

We use amodified version of the standardized MBM approach
established by Dobosand Paul [9]. The mind-body intervention
combines aspects of the MBSR program developed by
Kabat-Zinn and elements of the MBM cancer program
established by Henry Benson at Harvard Medical School [20].
It combines relaxation techniques and group-based cognitive
therapy to address lifestyle modification. Peatients have access
to digital copies of verbal instructions (script and audio files)
and are encouraged to practice mindfulness techniques at home.
The therapist in charge of the mind-body intervention is a
board-certified internist and attended an advanced training as
a mind-body-medicine therapist described in Mind-Body
Medicine in Integrative and Complementary Medicine[9].

Naturopathic Counseling

Naturopathic counseling is known to enhance the QoL of
patients with cancer [14] and a high percentage of patients use
naturopathic methods sometimes without informing their
oncologists [15]. Therefore, everyday clinic session includes
naturopathic counseling based on the current guideline for
complementary medicine in oncology. The counseling aimsto
enhance patients' self-efficacy and enables them to address
neoadjuvant treatment-associated side effects at home. The
counseling embraces topics such as teas, compresses, the
importance of deep and sleep-enhancing rituals, as well as
aspects of aromatherapy. Patientsarefreeto utter their personal
complaintsduring the last days or questions about possible side
effects of the neoadjuvant treatment and are given advice based
on the current guidelines for complementary medicine in
oncology.

Exercise Therapy I nterventions

Prehabilitation exercise therapy includes a combination of
strength, cardiovascular or aerobic training, yoga, gigong, and
stretching exercises. The program focuses on the educational
aspect, giving advice on additional home-based exercises. The
duration of the supervised intervention is 1 hour aweek and the
intended intensity is moderate.

Liver Compress

A yarrow liver compress is applied after the patient has eaten
lunch at the day clinic. The liver compresses are prepared and
applied by trained nurses. We infuse 1 tablespoon of yarrow
tea with cut blossoms, stems, and leaves of common yarrow
(Achillea millefolium) with 250 mL boiling water, letting it
infuse until the tea takes on a yellow color (approximately 7
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min) for each patient. We soak a cotton cloth in the infusion
and thenwring it out. The cloth isthen fanned and gently draped
over the patient’s right upper abdomen. A towel is wrapped
around the patient’s abdomen and a hot-water bottle is placed
over the compress. We cover the patient with a blanket followed
by arest for 30 minutes. The cotton cloth is then removed and
the patient rests for another 30 minutes.

Nutrition and Teaching Kitchen

Nutrition is addressed during each day’s clinic session. It may
be a topic during naturopathic counseling depending on the
individual needs of the participants. Each day clinic session
includes an organic lunch provided by a local caterer. The
participants eat together, which enhances group cohesion. One
visit to the day clinic is dedicated to a session in a teaching
kitchen. Participants prepare a meal under the guidance of a
trained nutritionist. Apart from the group-forming aspect of
preparing and eating a meal together, this session includes
counseling about nutrition during cancer and cancer therapy
focusing on the individual needs of the participants. In order to
support the muscle status of the participants, they are counseled
to adhereto aprotein-rich (1-1.5 g/kg/day) diet without specific
restrictions concentrating on maintaining the pretreatment
weight with respect to the individual needs of each participant.

Outcomes

Each patient’s adherenceto the day clinic programisthe primary
end point measured viathe noted presence during the day clinic
sessions. The secondary end points are patient-reported
outcomes assessed by means of the European Organisation for
Research and Treatment of Cancer Quality of Life Questionnaire
C30 (EORTC QLQ-C30) [21], the Common Terminology
Criteria for Adverse Events (PRO-CTCAE) [22], the Quality
of Recovery-15 score (QoR-15) [23], the 4-item patient health
guestionnaire for anxiety and depression (PHQ-4) [24], the
Pittsburgh Sleep Quality Index (PSQI) [25], the Five-Facet
Mindfulness Questionnaire (FFMQ-D) [26], and fatigue (using
anumeric rating scal€) and clinician-reported outcome measures
such as postoperative complications =3 according to Dindo and
Clavien [27] within 30 days after the index operation, duration
of postoperative hospital stay, readmission after initial discharge
from the index operation within 30 days, 6-minute walking
distance (6-MWD), hand grip strength (HGS), the result of the
1-minute sit-to-stand test (1-MSTS), the intensity of analgesic
treatment according to the WHO pain ladder, and adherence to
neoadjuvant treatment during the day clinic program. The
physical assessment is conducted by study personal. Thetimes
of assessment of the end points are shown in Table 2.
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Table 2. The visit and corresponding time of data collection.

Visit 1 29 10? 10° 11 12 13
Weeks 1-8 of preha 1-10 days before Day of dis  PODY

Time Screening bilitation Post prehabilitation  surgery® PoDY 4 charge 30
Inclusion

Informed consent O N/AS N/A N/A N/A N/A N/A

Eligibility criteria ad N/A N/A N/A N/A N/A N/A
Assessments

Demographicsand base- [ N/A N/A N/A N/A N/A N/A

lineclinical data

BMI O N/A O N/A N/A N/A O

Questionnaires

PRO-CTCAESY 0 0 N/A N/A N/A N/A N/A
Fatigue scale O O O O O O O
QoR-15 Gen O N/A N/A N/A O N/A N/A
PHQ- 4 O N/A O O N/A N/A O
Pittsburgh Sleep quality [ ol O ad N/A N/A O
Index
Five-Facet Mindfulness [ N/A O ad N/A N/A O
Questionnaire
Physical examination
6-minute walking test O N/A O N/A N/A N/A N/A
Hand grip strengthusing [ N/A O N/A N/A N/A N/A
a dynamometer
1-minute sit to stand test [ N/A O N/A N/A N/A N/A
Assessment of postoperative  N/A N/A N/A N/A O O O
complications
Intensity of analgesictreat- [ N/A N/A N/A O O O
ment
Readmission to hospital N/A N/A N/A N/A N/A N/A
Reoperation N/A N/A N/A N/A N/A N/A
Timeof stay onintensivecare  N/A N/A N/A N/A N/A N/A
unit
Adherence to neoadjuvant N/A O N/A N/A N/A N/A N/A
treatment
Evaluationday clinicsatisfac- N/A N/A N/A N/A N/A N/A O
tion

@0nly if time between end of prehabilitation and surgery >14 days.

bEvery 4 weeks during prehabilitation.

Only if time between end of prehabilitation and surgery >14 days.

dpoD: postoperative day.

EN/A: not applicable.

fEORTC QL Q-C30: European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire C30.
9PRO-CTCAE: Common Terminology Criteriafor Adverse Events.

thR-lS: Quality of Recovery-15 score.

iPHQ-4: 4-item patient health questionnaire for anxiety and depression.

J'Every 4 weeks during prehabilitation.
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Statistical Analysis

Sample Size Calculation

Prehabilitation in an integrative medicine day clinic
(PRIME-DC) isapilot study with an explorative approach and
will beheldin 3 cycles. Thus, no formal sample size calculation
is needed. A group size of 6-12 patients per cycle was
considered reasonable for evaluation of feasibility and
acceptance of the prehabilitation day clinic setting. Patientswho
withdraw are not replaced, whichisinherent for aclosed group.
Therefore, asample of 18-45 patientsisto be recruited. Asthe
patients follow a group-based MBM program, the sample size
hasto fit the range appropriate for an MBM therapy group, that
is, 6-15 patients.

Data Analysis Plan

The data analysis will give acomprehensive picture of the data
through descriptive statistics and assess the precision and
certainty of estimates using different Cl widths.

First, descriptive statistics are used to summarize and describe
the main features of the data set. This includes measures such
as mean, median, SD, minimum, maximum, and percentiles.
These statistics provide a clear and concise summary of the
data's central tendencies and dispersion.

Further, the impact of different ClI widths on the results and
conclusions is of interest. Cls with 3 different widths, namely
75%, 85%, and 95%, are planned to be cal culated and compared.
The estimate becomes more precise as the Cl narrows, albeit
with reduced certainty regarding the capture of the true
parameter [28].

Once the Cls are calculated, they will be interpreted in the
context of the minimal clinically meaningful difference. This
refers to the smallest change in the observed variable that is
considered clinically relevant or significant. If the Cl includes
values within the range of minimal clinically meaningful
difference, it may suggest that the observed effect is practically
significant.

It is a robust approach to draw meaningful insights from the
collected data while considering the practical implications of
the findings [28].

Ethical Consider ations

The study has been approved by the University Ethic Committee
of Ulm University (77/22). Before study entry, all potential
participants are comprehensively informed about the project
and awritten declaration of consent for participation is obtained.
Access to the trial is open to all patients, regardless of their
statutory health insurance provider. There are no additional
costs or disadvantages for the participating patients. Patients
participation isvoluntary. Participantswill beinformed verbally
and in writing about the nature and scope of the planned
procedure before the start of the study. Patients can withdraw
their informed consent, including the processing of their data,
at any time and without giving reasons. Disclosure takes place
in pseudonymized form for the analysis. The names of the
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participating patients and all other confidential information are
subject to medical confidentiality and the provisions of the
European General Data Protection Regulation of May 25, 2018.
After completion of the analyses, the data are made available
on reasonabl e request in anonymized form in accordance with
the institutional regulations and the General Data Protection
Regulation. The study results are presented to academic
audiences through publication in peer-reviewed journals and
presentations at national and international conferences. The
results are disseminated in the wider community. If shown to
be feasible, the concept will be assessed with regard to its
efficacy in reducing postoperative complications.

Results

This trial started on June 13, 2022, and the first 2 groups of
patients have aready completed their day clinic sessions. The
current day clinic cycletakes place from January to March 2023.
Datacollectionisto be completed by June 2023. Asof February
2023, we enrolled 23 participants, 18 of whom were diagnosed
with breast cancer, 2 with rectum carcinoma, 1 with esophageal
cancer, 1 with stomach cancer, and 1 with pancreatic cancer.
We expect the final results to be published by December 2023.

Discussion

Overview

This study is meant to prepare patients for surgery taking into
consideration physical, nutritional, and psychological aspects.
Neoadjuvant treatment is a very sensitive phase in cancer
treatment and many patients search for assistance. Up to now
this demand often remains unheard. We want to support patients
with this comprehensive program, empower them to take control
of some of the treatment-associated side effects, and help them
prepare for the surgery. Establishing the feasibility of such
program is thefirst step to show the efficacy of comprehensive
integrative prehabilitation.

Principal Results

The main outcome is the adherence to the day clinic program
measured via physical attendance at the weekly meetings.

Limitations

It will not be possible to establish significant data about the
efficacy of such an approach as this study is meant to be a
feasibility trial. The protocol does not include randomization;
hence this is a feasibility study. The importance of the
group-based setting may impede recruitment. The restricted
cancer typesincluded in the study might hamper the possibility
of generalizing the results.

Conclusions

A PRIME-DC is a promising concept to address many unmet
needs of patients undergoing neoadjuvant treatment combining
aspects of movement therapy, naturopathic treatment,
naturopathic counseling, dietary advice, and other lifestyle
modifications like stress management.
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