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Abstract

Background Patients with obesity presenting in need of surgical intervention are at 2-to-sixfold higher risk of prolonged
hospitalization, infectious morbidity, venous thromboembolism, and more. To mitigate some of these concerns, prescribed
preoperative weight loss via very low-energy diets (VLEDs) has become a standard of care for patients with obesity under-
going bariatric surgery. While VLEDs have become standard prior to bariatric surgery, their application in other surgical
settings remains limited. A large, definitive trial is required to resolve the uncertainty surrounding their use in these patients.
Prior to a definitive trial to compare the efficacy of VLEDs in patients with obesity undergoing major non-bariatric surgery,
we require a pilot trial. We argue a pilot trial will provide the following critical feasibility insights: (1) assessment of recruit-
ment ability, (2) evaluation of adherence to VLED regimens, and (3) assessment of our ability follow patients completely.

Methods The proposed trial will be a multi-center, surgeon, outcome assessor, and data-analyst blinded, parallel
pilot randomized controlled trial (RCT). Patients older than 18 years of age with a body mass index (BMI) of greater
than 30 kg/m? undergoing major elective non-bariatric surgery will be eligible for inclusion. Consecutive patients
will be allocated 1:1 according to a computer-generated randomization schedule. Randomization will be stratified
by center and will employ randomly permutated blocks. All patients in the intervention group will receive standard
patient counseling on weight loss and an active VLED protocol. The preoperative VLED protocol will utilize commer-
cially available weight loss products for three weeks preoperatively. The primary outcomes (randomization percent-
age, recruitment rate, intervention adherence, follow-up completion, network development) will assess feasibility.
Descriptive statistics will be used to characterize the study sample.

Discussion The PREPARE pilot RCT will aim to provide feasibility and safety data that will allow for the successful com-
pletion of the definitive PREPARE trial that has the potential to provide practice changing data pertaining to the regular
use of VLEDs as a means of pre-habilitation for patients with obesity undergoing major non-bariatric surgery.

Trial registration This study was registered on ClinicalTrials.gov (reference #NCT05918471) on June 23, 2023.
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Introduction

Obesity is a worldwide epidemic affecting upwards
of 700 million people [1]. The economic burden in the
United States and Canada are estimated at over $2 tril-
lion and $100 billion United States dollars (USD), respec-
tively, and the resultant healthcare consequences can
be devastating for systems and patients alike [2]. Obe-
sity is a systemic disease with significant consequences
for patients undergoing any form of medical or surgical
intervention [3, 4]. Patients with obesity presenting in
need of medical and surgical intervention are at 2-to-
sixfold higher risk of prolonged hospitalization, infec-
tious morbidity, venous thromboembolism, and more
[5-8]. In the postoperative period in particular, their risk
of morbidity is significantly increased. Incidence of car-
diovascular (1-2% vs. 2—-4%), genitourinary (3—10% vs.
6-20%), and wound (3--9% vs. 6-18%) complications
are at least doubled compared with patients without
obesity [9-13]. These worsened short-term postopera-
tive outcomes not only prolong recovery following sur-
gery, but they also result in significantly longer length of
stay and greater healthcare spending [14, 15].

To pre-emptively mitigate some of these concerns,
prescribed preoperative weight loss via very low-energy
diets (VLEDs) has become a standard of care for patients
with obesity undergoing bariatric surgery (i.e., weight
loss surgery) [16]. This type of surgery typically involves
restricting oral intake or bypassing parts of the gastroin-
testinal tract to limit macronutrient absorption to help
patients lose weight. The Canadian Adult Obesity Clini-
cal Practice Guidelines and Enhanced Recovery After
Surgery (ERAS) guidelines recommend 2-3 weeks of
preoperative VLED with liquid formulations prior to
bariatric surgery [16, 17]. These programs can effec-
tively induce significant amounts of preoperative weight
loss [18-20]. This contributes to decreased postopera-
tive length of stay (LOS) by 0.5-1 days and decreased
fat content by as much as 29% around the major organs
resulting in better visualization and improved ease of the
surgery [20—23]. The impact on postoperative morbidity,
however, is less clear. We performed a systematic review
and meta-analysis of four small RCTs (sample sizes 20
to 273) evaluating VLEDs in obese patients undergoing
bariatric surgery demonstrating a 33% reduction in the
risk of major complications with VLED—a point estimate
suggesting an important benefit; however, the wide 95%
confidence intervals (Cls) and resultant type II error risk
create significant uncertainty (RR 0.67, 95% CI 0.39-1.17,
p=0.16, >=0%) [18].

While VLEDs have become a standard in patients with
obesity undergoing bariatric surgery, largely due to the
significant reduction of peri-organ fat for better visualiza-
tion, their application to obese patients undergoing other
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types of surgery remains limited [24]. We performed
a systematic review and meta-analysis that identified
13 studies evaluating the use of preoperative VLEDs in
patients with obesity undergoing orthopedic, vascular,
colorectal, upper gastrointestinal, gynecological, and
a variety of general surgery procedures for benign dis-
ease (e.g., cholecystectomy, abdominal wall hernia) [24].
While data were heterogenous, preoperative VLEDs
reliably resulted in significant weight loss (3.2—-19.2 kg)
with high rates of adherence to the protocols (94—100%).
Adverse event rates were low (<14% in most studies).
There were no significant differences in postoperative
outcomes, though again pooled analyses included a small
number of patients and there were wide corresponding
95% Cls. We have also shown that other forms of pre-
operative weight loss, such as bariatric surgery, prior
to major abdominal surgery can improve postopera-
tive outcomes [25]. Specifically, weight loss induced by
bariatric surgery prior to surgery for colorectal cancer
can contribute to a 25% relative risk reduction in over-
all postoperative morbidity, 43% relative risk reduction in
gastrointestinal morbidity, and 47% relative risk reduc-
tion in respiratory morbidity [25]. Preoperative weight
loss by way of preoperative VLEDs has the potential to
do the same [20]. The evidence for routine use of VLEDs
in patients with obesity undergoing major non-bariatric
surgery is compromised by heterogeneous, small studies
with methodological limitations. A large, definitive trial
is required to resolve this uncertainty. Prior to a defini-
tive trial to compare the efficacy of VLEDs in patients
with obesity undergoing major non-bariatric surgery,
we require a pilot RCT. We argue a pilot trial will pro-
vide the following critical feasibility insights: (1) assess-
ment of recruitment ability, (2) evaluation of adherence
to VLED regimens, and (3) assessment of our ability fol-
low patients completely.

Materials and methods

Pilot trial objectives

The objective of this pilot RCT is to determine the feasi-
bility of a multicenter RCT comparing patients with obe-
sity (i.e.,, BMI> 30 kg/m?) receiving VLEDs versus control
prior to elective non-bariatric surgery in terms of periop-
erative outcomes. The specific feasibility objectives of this
trial are as follows: (1) determine the feasibility of recruit-
ing patients in a timely manner across local and outside
sites; (2) determine adherence with preoperative VLEDs
in patients with obesity undergoing elective non-bariat-
ric surgery; (3) determine the feasibility of completion of
follow-up; (4) determine our ability to develop a network
of participating sites in a multi-site initiative; (5) deter-
mine the safety of administering preoperative VLEDs to
patients with obesity undergoing elective non-bariatric



McKechnie et al. Pilot and Feasibility Studies (2024) 10:82

surgery. We postulate this pilot RCT will demonstrate
feasibility and thus offer support for a full RCT aimed at
evaluating the efficacy of preoperative VLEDs in patients
undergoing major non-bariatric surgery in terms of peri-
operative outcomes.

Trial design

The proposed trial will be a multi-center, surgeon, out-
come assessor, and data-analyst blinded, parallel pilot
RCT. The trial will be reported according to the Consoli-
dated Standards of Reporting Trials (CONSORT) Exten-
sion for Randomized Pilot and Feasibility Trials [26].

Study centers

This pilot trial will include 4 centers: (1) St. Joseph’s
Healthcare Hamilton (local); (2) Juravinski Hospital,
Hamilton (local); (3) Hamilton General Hospital (local);
(4) Kingston Health Sciences (outside site). Throughout
the pilot RCT, we will be seeking active engagement from
at least 6 other centers to have at least 10 centers involved
in the full RCT.

Trial population

The inclusion criteria are as follows: (1) older than
18 years of age, (2) BMI of greater than 30 kg/m? (3)
undergoing major elective non-bariatric surgery. Major
surgery is defined as any thoracic, abdominal, cardiovas-
cular, orthopedic, oncologic, or reconstructive operation
performed under general anesthesia requiring a skin inci-
sion extending beyond the subcutaneous tissue.

The exclusion criteria are as follows: (1) undergoing
bariatric surgery; (2) undergoing neurologic surgery;
(3) undergoing urgent or emergent surgery; (4) recently
diagnosed myocardial infarction or unstable angina
(i.e., within past 6 months); (5) diagnosed moderate-
to-severe renal dysfunction (i.e., eGFR less than 30 mL/
min/1.73 m?); (6) diagnosed severe liver dysfunction (i.e.,
cirrhosis, portal hypertension, hepatic encephalopathy,
hepatorenal syndrome); (7) recently diagnosed alcohol or
drug use disorders (i.e., excessive use of substance within
past 6 months); (8) recently diagnosed, uncontrolled eat-
ing disorder (e.g., bulimia nervosa, binge eating disorder
within the past 12 months); (9) recent episode of gout
(i.e., within past 6 months); (10) history of porphyria; (11)
known allergy to any Optifast® or Medimeal® ingredi-
ent; (12) enrolled in other prospective studies with simi-
lar interventions and/or outcomes; co-enrollment may
be deemed appropriate if the steering committees of the
respective trials review the details of participation and
determine the likelihood of interaction between inter-
ventions is low; (13) pregnant or breastfeeding women;
(14) patients residing in a long-term care facility; (15)
patients unable to provide informed consent.
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Recruitment

Patient recruitment will occur at Hamilton Health Sciences
(i.e., Juravinski Hospital, Hamilton and Hamilton General
Hospital), St. Joseph’s Healthcare Hamilton, and Kingston
Health Sciences. All surgeons who perform elective non-
bariatric surgery at these sites will be made aware of the
study via workshops and internal communications. Patients
will be identified by the surgeons, their administrative
assistants, patient navigators, and/or study investigators at
the time of referral or at the time of their initial preopera-
tive consultation. Surgeons and/or other clinicians within
a patient’s circle of care will introduce the study to partici-
pants at the time of their preoperative visits. Patients meet-
ing inclusion criteria based on a review of their electronic
medical record will be approached by designated research
personnel at the time of their initial surgical consultation in
clinic. If the patient is not identified in time, or if it is not
feasible for the research personnel to approach the patient
in person at the time of their consultation, the patient will
be contacted by telephone within one-week of their con-
sultation. At the time of initial contact between the study
personnel and patient, the study will be introduced, and
eligibility will be confirmed. Once eligibility is confirmed,
the written informed consent process will ensue. After doc-
umentation of written informed consent, patients will be
registered using a web-based randomization system. Con-
secutive patients will be allocated 1:1 according to a com-
puter-generated randomization schedule to one of the two
treatment arms. Randomization will be stratified by center
and will employ randomly permutated blocks.

Planned trial interventions

Intervention group (VLED protocol plus counseling)

All patients in the intervention group will receive patient
counseling on weight loss and an active VLED protocol.
The preoperative VLED protocol will utilize commer-
cially available weight loss products, such as Optifast®
900, Medimeal®, or a similar product. Patients will
receive a 3-week supply. They will start taking the VLED
3 weeks and 2 days prior to their surgery date (i.e.,
23 days prior to their surgery date) and finish the inter-
vention the evening of their second last day prior to sur-
gery. This timeframe was chosen to not interfere with
any other perioperative intervention required for a given
surgery (e.g., bowel preparation, carbohydrate loading).
They will be instructed to consume four packets daily.
This provides a total energy intake of 900 kcal. Patients
will also be able to consume up to 2 cups of low-calo-
rie vegetables per day along with the meal replacement
product. They will be provided with a handout contain-
ing specific instructions. Patients will keep self-report
diaries of their dietary intake and activity levels. Patients
enrolled in the trial and assigned to the VLED group who
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are diabetics will be referred to a diabetes educator nurse
practitioner for management of their insulin dosing and/
or other anti-hyperglycemic medications throughout the
duration of the intervention period.

The current protocol in use at our local Bariatric Sur-
gery Center utilizes four doses commercially avail-
able VLED daily and the duration varies between 1 and
3 weeks based on liver size and BMI. We have adapted
this for the purposes of the present trial as presented in
Additional file 1. To standardize the approach for non-
bariatric surgery, we propose an intervention period of
3 weeks. In our systematic review of preoperative VLEDs
prior to non-bariatric surgery, 95% Cls for weight loss
resulting from programs lasting between 3 and 8 weeks
overlapped significantly [24]. This plateau coupled with
time constraints for the preoperative waiting period for
certain patient populations (e.g., cancer patients), served
as reasoning for our 3-week intervention period. Our
systematic review identified protocols varying from 0.46
to 26 weeks that were safe and efficacious, and thus we
are confident that our intervention period is appropri-
ate [24]. In our systematic review and meta-analysis,
Optifast® was the most commonly studied VLED liquid
formulation (35.7% of included studies) and daily target
caloric intake ranged from 450 to 1400 kcal per day [24].

Adherence to a preoperative 2-to-3-week regimen of
preoperative VLED prior to bariatric surgery ranges from
80 to 90% [27, 28]. In our systematic review and meta-
analysis evaluating the use of VLEDs in non-bariatric sur-
gery, reported adherence ranged from 94 to 100% among
the included studies, with much longer durations of
intervention (0.46—24 weeks) [24]. We anticipate adher-
ence in this study will be similar and range between 80
and 100%. To increase adherence with the study medica-
tion, we will cover the cost of the VLED and have patients
complete a diet diary.

Control group (counseling alone)

The control group patients will receive the pre-existing
standard of preoperative care, which may include coun-
seling for weight loss without prescription of a specific
preoperative weight loss intervention, as this is meant to
be a pragmatic trial. Currently, there are no standardized
interventions aimed at optimizing obese patients prior
to undergoing non-bariatric surgery. Briefly, counseling
may consist of the surgeon, at the time of the preopera-
tive clinic visit, discussing weight loss strategies such as
decreased caloric intake and increased physical activity.
Patients will not receive prescriptions for preoperative
VLEDs, any other weight loss supplement, or any physi-
cal activity intervention aimed at promoting weight loss
prior to surgery. Patients will keep self-report diaries of
their dietary intake and activity levels.
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Perioperative care for all study participants

Given the pragmatic nature of this trial, all patients will
receive surgical care as per their respective surgeons.
Dosing of preoperative antibiotics and venous thrombo-
embolism prophylaxis will be performed for all included
patients where appropriate. Intraoperative care and pro-
cedures, including anesthesia, will be determined as per
the independent practitioners and the type of surgery.
Patients will be enrolled in ERAS programs for postop-
erative recovery where appropriate.

Outcomes

Detailed criteria for event adjudication are reported in
Additional file 2. A blinded outcome adjudication com-
mittee will independently identify and report outcomes.
This committee will be blinded to treatment allocation.
Given that this is a pilot trial, the primary outcome will
be feasibility.

Feasibility outcomes

1. Randomization percentage: Defined as the number
of patients agreeing to participate in the RCT and
being randomized to treatment or control divided
by the number of patients approached for participa-
tion in the RCT. A randomization percentage of 70%
or greater will support the feasibility of a full RCT. A
lesser randomization percentage may be feasible with
modifications.

2. Recruitment rate: Defined as the number of patients
randomized into the RCT per month. We will aim
for a rate of 16 patients per month (i.e., 4 patients
at each of 4 sites per month). A recruitment rate of
equal to or greater than this will support the fea-
sibility of a full RCT. A lesser recruitment rate may
be feasible with additional sites for the full RCT. At
present, we anticipate participation of at least 10 sites
in the definitive trial. If each site recruited at least 4
patients per month, this would equate to a minimum
48 patients per year at a given site. Thus, recruitment
over 2.5 years would achieve our anticipated study
sample size of approximately 1200.

3. Intervention adherence: Defined as the number of
preoperative VLED doses taken divided by the total
number of doses prescribed for each participant ran-
domized to the intervention arm. Adherence will be
self-reported via written diaries. A mean adherence
of greater than 80% (i.e., completing 80% or more
of doses) will be our benchmark for feasibility in
the present study. Adherence will also be measured
through matching actual preoperative weight loss
with expected preoperative weight loss. As per our
systematic review evaluating preoperative VLEDs
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in patients undergoing bariatric surgery, patients
receiving preoperative VLEDs for 2—3 weeks prior
to bariatric surgery, they loss approximately 5% of
their pre-VLED weight [18]. Therefore, a study par-
ticipants expected weight loss will be defined as 5% of
their pre-VLED in kilograms. We will subtract their
expected weight loss from their actual weight loss as
a measure of adherence.

4. Follow-up completion: Defined as completion of the
pre-VLED, post-VLED, and 30-day postoperative vis-
its, along with complete anthropometric measures
and study questionnaires. A follow-up completion
rate of greater than 90% will support the feasibility of
a full RCT.

5. Network development: Defined as recruiting from all
four participating centers at the aforementioned rate.
Additionally, we will aim to extend our multi-disci-
plinary network to at least 10 centers throughout the
course of this pilot RCT in preparation for the full
RCT.

6. Other findings: Unexpected and/or findings unique
to this pilot trial will be reported narratively.

Safety outcomes

The primary safety outcome will be all adverse events
deemed secondary to the preoperative VLED. The
adverse events will be recorded as dichotomous out-
comes and described as either minor or serious, simi-
larly to the OPTIWIN study: the largest medical weight
loss RCT evaluating VLEDs (n=273) [29]. Standardized
definitions for adverse events are described in Additional
file 3 (adjudicated outcome).

Clinical outcomes

The COMET initiative was consulted to assess for a per-
tinent core outcome set (COS) [30]. After reviewing the
database, no COS for preoperative weight loss was iden-
tified. The efficacy outcomes include those in which pre-
operative weight loss could have a plausible effect:

1. Overall 30-day postoperative morbidity (primary):
This will be defined as any deviation from the usual
postoperative course within 30 days of the index
operation and will be a composite of system-spe-
cific complications (Additional file 2) (adjudicated
outcome)

2. 30-day system-specific complications (secondary)
(adjudicated outcome)

3. 30-day postoperative mortality (secondary) (adju-
dicated outcome)
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4. Preoperative weight loss (secondary): Preoperative
weight loss will be assessed by measuring the post-
VLED weight on the date of surgery and adjusting
for the baseline weight in kilograms

5. Operative time (secondary): Operative time will be
measured as the time between first skin incision
and closure of the last surgical wound in minutes
and will be retrieved from the patient EMRs

6. Intraoperative blood loss (secondary): This will
be measured in milliliters and collected from the
patient chart

7. Intraoperative complication (secondary): This will
be defined as any documented complication in the
operative note from the index procedure that aligns
with any one of the following: hemorrhage: more than
1000 mL of intraoperative blood loss and/or receipt
of a blood transfusion[31], iatrogenic injury to nearby
organ/structure, conversion to open procedure

8. Postoperative LOS (secondary): This will be meas-
ured in days and collected from the patient chart

9. Surgeon-perceived difficulty (secondary): Surgeon-
perceived difficulty will be evaluated with a short
electronic questionnaire administered immediately
following completion of the case. Questionnaires
for non-bariatric abdominal and orthopedic sur-
gery are currently being created and validated by
the present research team.

10. Quality of life (secondary): This will be assessed
at baseline, following completion of the VLED,
and 30 days postoperatively using the Short-Form
36 (SF-36). The SF-36 has been validated in previ-
ous cohorts of patients undergoing non-bariatric
surgery [32, 33].

Follow-up schedule

Patients will be followed at baseline, following comple-
tion of their VLED prior to surgery, and 30 days following
their index surgery date (Table 1).

Baseline

Demographic data will be collected as well as anthro-
pometric measures. Number of patients approached,
number of patients consented, and number of patients
declined, as well as reasons patients declined, will be
recorded to assess feasibility. QoL data will be ascer-
tained via administration of an in-person paper SF-36
questionnaire by a blinded research assistant.

Post-VLED completion
Patient-reported compliance will be assessed via a
patient-completed diet diary that they will complete daily
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Table 1 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) figure for participant timeline

Activity Before randomization

—60to—23

-23 After randomization

—23to—2 0 0 to discharge +30

Eligibility assessment X
Informed consent X
Randomization

Intervention (i.e., VLED)

Baseline demographic data X
Operative data collection

Baseline anthropometrics X
Post-intervention anthropometrics

Post-surgical anthropometrics
Intervention-associated adverse events
Postoperative morbidity

Surgeon perceived difficulty

QoL assessment (i.e., SF-36) X
Intervention compliance

Follow-up completion

VLED, very low-energy diet; QoL, quality of life

during the 3-week period prior to surgery. Both the treat-
ment and control arms will complete these forms and
give them to the research assistant in an opaque envelope
on the date of their surgery. Patients in the control arms
will be instructed to leave the VLED component of the
form blank. Anthropometric measures will take place
through a blinded research assistant. VLED-related safety
data will be ascertained via a combination of patient self-
reporting and EMR data. Paper questionnaires will be
used to assess the presence of adverse events. QoL data
will be ascertained via administration of an SF-36 ques-
tionnaire. Intraoperative difficulty will be assess using a
short survey immediately following completion of the
operation.

Thirty days postoperatively

Postoperative outcomes will be ascertained via review of
the EMR. They will be reviewed on the date of surgery
and at 30 days postoperatively. We will assess operative
time, intraoperative blood loss, and postoperative LOS
via EMRs. Anthropometric data will be measured. QoL
data will be ascertained via administration of an SF-36
questionnaire. The number of patients completing the
30-day postoperative follow-up will be recorded to assess
feasibility.

Sample size calculation

We propose a pilot RCT of 88 patients (i.e., 22 patients
per site) to assess the feasibility of a full RCT aimed
at determining the efficacy of preoperative VLED at
improving short-term postoperative outcomes in obese

patients undergoing non-bariatric surgery. This sample
size is sufficient to ascertain our feasibility objectives
and is approximately 7.5% of the size of a definitive
trial. A full RCT would require 1158 patients (Addi-
tional file 4). We justified our proposed sample size
of 88 patients based on 95% Cls for one of our feasi-
bility outcomes. Specifically, to assess for 90% follow-
up completion, 88 patients would provide 95% Cls of
82-95%, which we believe is adequate precision.

The anticipated recruitment rate is 16 patients/
month. Given that patient enrollment will continue to
88, we anticipate recruitment will be complete within
6 months. A review of the 2018-2019 St. Joseph’s
Healthcare Hamilton database including patients
undergoing non-bariatric abdominal surgery, plastic
surgery, otolaryngology surgery, and orthopedic sur-
gery suggests 300—400 elective non-bariatric surgeries/
month. A review of local retrospective studies suggests
that 40-50% of patients undergoing non-bariatric sur-
gery are obese (i.e.,, BMI>30 kg/m?). Therefore, there
will be approximately 120-160 potentially eligible
patients per month. Across four sites, this equates to
approximately 480—640 patients/month that may be eli-
gible [34, 35]. Thus, a total recruitment of 16 patients/
month is a plausible estimate across four sites.

Analysis strategy

Descriptive statistics will be used to characterize the
study sample. The outcomes of the pilot study will be
descriptive in nature and will focus on feasibility. Dif-
ferences in binary outcomes will be presented using
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absolute differences and corresponding 95% Cls. Simi-
larly, differences in continuous outcomes will be pre-
sented as mean differences with 95% CIs. We will not
conduct hypothesis testing for outcomes [36]. We will
calculate aggregated measures for 30-day postoperative
morbidity to compare this to the power calculation for
the full RCT, to ensure an accurate power calculation is
performed for the full RCT. There will not be a planned
interim analysis in the present study. There are no sub-
group analyses planned [37].

Trial management

We have assembled a committed community of surgeons
and solid trial infrastructure to pursue this endeavor and
execute a large, definitive RCT aimed at assessing the
efficacy of preoperative VLEDs for patients with obesity
undergoing major non-bariatric surgery. The committee
structure for this research program is as follows.

Central coordinating and methods center

The Clinical Trials Group, Department of Surgery at
McMaster Methods Center, experienced in large trials,
will coordinate this trial. Trials successfully designed
and executed by this coordinating center include the
following: FLOW (2345 patients, NEJM), FAITH (1100
patients, Lancet), and HEALTH (1400 patients, NEJM).
This group has the infrastructure in place to successfully
conduct high-impact, large RCTs with large numbers of
research coordinators, data managers, statisticians, and
investigators. The Clinical Trials Group will be responsi-
ble for the daily conduct of the trial, including randomi-
zation, data management, adjudication, and data analysis.

Data management

Data management will be overseen by Dr. Sameer Parpia,
a PhD biostatistician with significant experience in man-
aging data for large RCTs.

Steering committee

Interdisciplinary experts in the field with significant
methodological experience and expertise (Drs. Mohit
Bhandari, Sameer Parpia, Cagla Eskicioglu, Aristithes
Doumouras) will comprise the steering committee. The
steering committee will oversee design, data collection,
data management, interpretation of the data, and manu-
script generation. This committee will hold the primary
responsibility for publication of the trial results. The pro-
ject officer (i.e., Dr. Tyler McKechnie) will meet with the
steering committee at least once during the planning,
recruitment, and close-out phases of the trial, and at any
other time point as deemed necessary by the principal
investigators.
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Data monitoring committee (DMC)

Our DMC will be comprised of 3 members who remain
completely independent of the study investigators and
have never received any honoraria from, or held stock,
in any of the companies whose products are used in this
trial. The DMC members will include a clinical expert
with prior trial experience, a clinical trial methodologist,
and a biostatistician. The role of the DMC in the present
study will be to review the study protocol in detail to pro-
vide suggestions on study design. Moreover, if a safety
and/or privacy concern is raised by the steering com-
mittee throughout the course of this pilot trial, the DMC
will review the pertinent data and subsequently provide
recommendations. These terms of reference and func-
tions are derived from the principles established by the
Data Monitoring Committees: Lessons, Ethics, Statistics
(DAMOCLES) Study Group charter. They have been
approved by ethics committees and implemented suc-
cessfully in several trials.

Central outcomes adjudication committee (CAC)

Our CAC will be formed with the guidance of our expert
co-investigators Drs. Mohit Bhandari and Sameer Parpia.
The CAC will be blinded and oversee data collection and
event adjudication.

Equity, diversity, and inclusion (EDI) committee
This will be formed to ensure that all relevant EDI aspects
of this trial are managed.

Protocol amendments

All protocol amendments will be submitted to the
Research Ethics Board (REB) as modifications prior
to implementation. Approved amendments will be
uploaded to the ClinicalTrials.gov trial registration page.
Amendments will also be communicated during dissemi-
nation to both academic and lay audiences.

Discussion

Obesity is increasingly prevalent in Western society [38].
There are over 90 million individuals living with obesity
in the United States alone, with over half of the popula-
tion projected to be obese by 2030 [39]. Since 1985, there
has been over a 450% increase in the proportion of adults
living with obesity [40]. This problem is set to increase as
over 10% of Canadian children and adolescents are living
with obesity [41]. The proportion of patients with obesity
undergoing non-bariatric surgery ranges from 13 to 70%.
As such, the surgical patient with obesity is unavoidable.
This highlights the importance in developing robust pre-
operative optimization pathways for this increasingly
prevalent patient population that rests on high-quality,
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level I evidence. The PREPARE RCT aims to respond to
this need by providing level I evidence supporting the
use of preoperative weight loss with VLEDs for patients
with obesity undergoing major non-bariatric surgery.
Prior to proceeding with a definitive RCT aimed at evalu-
ating the efficacy of this intervention however, it is pru-
dent to demonstrate the feasibility of this trial design and
intervention.

Ultimately, the feasibility and safety results of this
pilot RCT will be used to inform the design and imple-
mentation of a full RCT aimed at assessing the efficacy
of VLEDs at improving perioperative outcomes for
patients with obesity undergoing major non-bariatric
surgery. Specifically, whether randomization percentage,
recruitment rate, intervention adherence, and follow-up
completion support the feasibility of a definitive RCT
with or without modifications will be determined in this
pilot RCT. One of the unique aspects of this pilot RCT
will be the measure of adherence, which will rely on both
patient-reported data as well as objective measures to
assess adherence (i.e., percentage weight loss). This may
serve as a benchmark for adherence measures for trials
evaluating lifestyle interventions moving forward should
it correlate well with patient-reported data. The inclu-
sion of an outside center (i.e., Kingston Health Sciences)
will also ensure that this methodology can be appropri-
ately scaled to allow the successful conduct of a large,
multi-center definitive RCT. Moreover, we will use this
pilot RCT as a platform to build further awareness about
this omnipresent issue in contemporary surgery and to
recruit physicians from other centers to participate in our
full RCT.

This research program comes at a pivotal time for the
pre-operative care landscape. Preoperative optimiza-
tion programs, otherwise known as pre-habilitation pro-
grams, are appearing with increasing prevalence along
with evidence supporting their implementation. How-
ever, the majority of pre-habilitation data to date per-
tain to the old, frail patients undergoing surgery [42, 43].
This has become the minority of our patient population.
Rather, the obesity epidemic has been in full effect for the
past several decades, and as a result the surgical patient
with obesity is unavoidable. The development of pre-
habilitation programs aimed at improving perioperative
outcomes for the surgical patient population with obe-
sity are paramount. The PREPARE pilot RCT will aim to
provide feasibility and safety data that will allow for the
successful completion of the definitive PREPARE trial
that has the potential to provide practice changing data
pertaining to the regular use of VLEDs as a means of pre-
habilitation for patients with obesity undergoing major
non-bariatric surgery.

Page 8 of 10

Abbreviations

BMI Body mass index

CAC Central outcomes adjudication committee

DAMOCLES  Data Monitoring Committees: Lessons, Ethics, Statistics

DMC Data monitoring committee

DSMB Data safety monitoring

EDI Equity, diversity, and inclusion

EMR Electronic medical record

eGFR Estimated glomerular filtration rate

LOS Length of stay

MCID Minimally clinical important difference

PREPARE PReoperative very low-Energy diets for obese PAtients under-
going non-bariatric surgery Randomized Evaluation

QoL Quality of life

RCT Randomized controlled trial

REB Research Ethics Board

SF-36 36-Item Short Form Survey

SPIRIT Standard Protocol Items: Recommendations for Interventional
Trials

VLED Very low-energy diet

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540814-024-01511-6.

Additional file 1. Very low energy diet instructions.
Additional file 2. Trial outcome definitions.
Additional file 3. Adverse events.

Additional file 4. Full trial power calculation.

Additional file 5. SPIRIT 2013 Checklist: Recommended items to address in
a clinical trial protocol and related documents.

Acknowledgements
None.

Authors’ contributions

Conception and design of the study—all authors (TM, KR, MS, JL, AF, SP, AD,
SP, CE, MB). Acquisition of data—not applicable. Analysis and interpretation
of data—not applicable. Drafting and revision of the manuscript—all authors
(TM, KR, MS, JL, AF, SP, AD, SP, CE, MB). Approval of the final version of the
manuscript—all authors (TM, KR, MS, JL, AF, SP, AD, SP, CE, MB). Agreement to
be accountable for all aspects of the work—all authors (TM, KR, MS, JL, AF, SP,
AD, SP, CE, MB).

Funding

This trial has received funding through the Canadian Society of Colon and
Rectum Surgeons Grant Competition and the Canadian Association of General
Surgeons Operating Grant. The lead author for this trial has received salary
support from the Canadian Graduate Scholarship—Master’s Award. Funders
did not assist in any part of this trial design.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or
analyzed during the current study.

Declarations

Ethics approval and consent to participate
Approved on August 4, 2023, by the Hamilton Integrated Research Ethics
Board (Project #15946).

Consent for publication
All authors have consented to submission of this protocol for publication and
agree to be accountable for this manuscript.


https://doi.org/10.1186/s40814-024-01511-6
https://doi.org/10.1186/s40814-024-01511-6

McKechnie et al. Pilot and Feasibility Studies (2024) 10:82

Competing interests
The authors declare no competing interests.

Author details

'Department of Surgery, Division of General Surgery, McMaster University,
1280 Main St. W, Hamilton, ON L8S 4L8, Canada. 2Department of Health
Research Methods, Evidence, and Impact, McMaster University, Hamilton,

ON, Canada. *Department of Surgery, Division of General Surgery, St. Joseph
Healthcare, Hamilton, ON, Canada. “Department of Anesthesia and Periopera-
tive Medicine, Queen’s University, Kingston Health Sciences Centre, Kingston,
ON, Canada. *Department of Surgery, Division of General Surgery, Queen’s
University, Kingston Health Sciences Centre, Kingston, ON, Canada. *Depart-
ment of Oncology, McMaster University, Hamilton, ON, Canada. ’Department
of Surgery, Division of Orthopedic Surgery, McMaster University, Hamilton, ON,
Canada.

Received: 18 September 2023 Accepted: 14 May 2024
Published online: 21 May 2024

References

1. Chooi YC, Ding C, Magkos F. The epidemiology of obesity. Metabolism.
2019;92:6-10.

2. Tremmel M, Gerdtham UG, Nilsson PM, Saha S. Economic burden of obe-
sity: a systematic literature review. MDPI: Int J Environ Res Public Health;
2017.

3. O'Rourke RW. Inflammation in obesity-related diseases. Surgery.
2009;145:255-9.

4. Lang LH, Parekh K, Tsui BYK, Maze M. Perioperative management of the
obese surgical patient. Br Med Bull. 2017;124:135-55 Oxford University
Press.

5. Stein PD, Beemath A, Olson RE. Obesity as a risk factor in venous throm-
boembolism. Am J Med. 2005;118:978-80.

6. Tjeertes EEKM, Hoeks SSE, Beks SSBJC, Valentijn TTM, Hoofwijk AAGM,
Stolker RJRJ. Obesity - a risk factor for postoperative complications in
general surgery? BMC Anesthesiol. 2015;15:1-7.

7. Pasulka P, Bistrian B, Benotti P, Blackburn G. The risks of surgery in obese
patients. Ann Intern Med. 1986;104:540-6.

8. Werner BC, Rawles RB, Jobe JT, Chhabra AB, Freilich AM. Obesity is
associated with increased postoperative complications after opera-
tive management of distal humerus fractures. J Shoulder Elbow Surg.
2015;24:1602-6.

9. Bamgbade OA, Rutter TW, Nafiu OO, Dorje P. Postoperative complications
in obese and nonobese patients. World J Surg. 2007;31:556-60.

10. Doyle SL, Lysaght J, Reynolds JV. Obesity and post-operative com-
plications in patients undergoing non-bariatric surgery. Obes Rev.
2010;11:875-86.

11. Phan K, Khuong JN, Xu J, Kanagaratnam A, Yan TD. Obesity and postoper-
ative atrial fibrillation in patients undergoing cardiac surgery: systematic
review and meta-analysis. Int J Cardiol. 2016;217:49-57.

12. Brunes M, Johannesson U, Habel H, Soéderberg MW, Ek M. Effects of
obesity on peri- and postoperative outcomes in patients undergoing
robotic versus conventional hysterectomy. J Minim Invasive Gynecol.
2021;28:228-36.

13. Kazi T, McKechnieT, Lee Y, Sne N, Hong D, Eskicioglu C. The impact of
obesity on postoperative outcomes following surgery for colorectal
cancer: analysis of the national inpatient sample 2015-2019. (Manuscript
Submitted for Publication)

14. Rocha AT, de Vasconcellos AG, da Luz NE, Araujo AM, Alves ES, Lopes AA.
Risk of venous thromboembolism and efficacy of thromboprophylaxis in
hospitalized obese medical patients and in obese patients undergoing
bariatric surgery. Obes Surg. 2006;16:1645-55.

15. Pickkers P, de Keizer N, Dusseljee J, Weerheijm D, van der Hoeven JG, Peek
N. Body mass index is associated with hospital mortality in critically iii
patients: an observational cohort study. Crit Care Med. 2013;41:1878-83.

16. Glazer S, Biertho L. Bariatric Surgery: Selection & Preoperative Workup.
Canadian Adult Obesity Clinical Practice Guidelines. 2020. Available from:
https://obesitycanada.ca/wp-content/uploads/2020/08/Bariatric-Surge
ry-%E2%80%93-Preoperative-Workup.pdf. Cited 2022 Oct 19.

20.

AR

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Page 9 of 10

Stenberg E, dos Reis Falcdo LF, O'Kane M, Liem R, Pournaras DJ, Salminen
P, et al. Guidelines for perioperative care in bariatric surgery: Enhanced
Recovery After Surgery (ERAS) Society recommendations: a 2021 update.
World J Surg. 2022;46:729-51 Springer Science and Business Media
Deutschland GmbH.

McKechnie T, Lee Y, Doumouras A, Parpia S, Bhandari M, Eskicioglu C. The
impact of very low energy diets prior to bariatric surgery on postopera-
tive morbidity: a systematic review and meta-analysis. 2023.

Cassie S, Menezes C, Birch DW, Shi X, Karmali S. Effect of preoperative
weight loss in bariatric surgical patients: a systematic review. Surg Obes
Relat Dis. 2011;7:760-7.

van Nieuwenhove Y, Dambrauskas Z, Campillo-Soto A, van Dielen

F, Wiezer R, Janssen |, et al. Preoperative very low-calorie diet and
operative outcome after laparoscopic gastric bypass: a randomized
multicenter study. Arch Surg. 2011;146:1300-5.

Hutcheon DA, Hale AL, Ewing JA, Miller M, Couto F, Bour ES, et al. Short-
term preoperative weight loss and postoperative outcomes in bariatric
surgery. J Am Coll Surg. 2018;226:514-24. https://doi.org/10.1016/j.jamco
llsurg.2017.12.032.

Alami RS, Morton JM, Schuster R, Lie J, Sanchez BR, Peters A, et al. Is
there a benefit to preoperative weight loss in gastric bypass patients? A
prospective randomized trial. Surg Obes Relat Dis. 2007;3:141-5.
Romeijn MM, Kolen AM, Holthuijsen DDB, Janssen L, Schep G, Leclercq
WKG, et al. Effectiveness of a low-calorie diet for liver volume reduction
prior to bariatric surgery: a systematic review. https://doi.org/10.1007/
$11695-020-

McKechnie T, Povolo CA, Lee J, Lee Y, Park L, Doumouras A, et al. Very low
energy diets prior to non-bariatric surgery: a systematic review and meta-
analysis. Surgery. 2022;172(6):1733-43. https://doi.org/10.1016/].surg.
2022.09.006.

McKechnie T, Lee Y, Hong D, Dionne J, Doumouras A, Parpia S, et al. The
impact of a history of bariatric surgery for weight reduction prior to
surgery for colorectal cancer: Analysis of the National Inpatient Sample
2015-2019. 2023;174(5):1168-74. https://doi.org/10.1016/j.5urg.2023.08.
011,

Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane

L, et al. CONSORT 2010 statement: extension to randomised pilot and
feasibility trials. BMJ. 2016;355:15239.

Pessaux P, Msika S, Atalla D, Hay J-M. Risk factors for postoperative infec-
tious complications in noncolorectal abdominal surgery: a multivariate
analysis based on a prospective multicenter study of 4718 patients.
2003;138(3):314-24. https://doi.org/10.1001/archsurg.138.3.314.
Davenport L, JohariY, Klejn A, Laurie C, Smith A, Ooi GJ, et al. Improv-

ing compliance with very low energy diets (VLEDs) prior to bariatric
surgery—a randomised controlled trial of two formulations. Obes Surg.
2019;29:2750-7.

Ard JD, Lewis KH, Rothberg A, Auriemma A, Coburn SL, Cohen SS, et al.
Effectiveness of a total meal replacement program (OPTIFAST Program)
on weight loss: results from the OPTIWIN study. Obesity. 2019,27:22-9.
NIHR. Core outcome measures in effectiveness trials. Available from:
https://www.comet-initiative.org/. Cited 2023 Feb 27.

Parker W, Wagner W. Management of hemorrhage in gynecologic sur-
gery. UpToDate. 2022. Available from: https://www.uptodate.com/conte
nts/management-of-hemorrhage-in-gynecologic-surgery. Cited 2023
Aug 8.

Grevitt M, Khazim R, Webb J, Mulholland R, Shepperd J. The short form-
36 health survey questionnaire in spine surgery. J Bone Joint Surg [Br].
1997;79(1):48-52. https://doi.org/10.1302/0301-620x.79b1.12609.
Bernklev T, Jahnsen J, Lygren |, Henriksen M, Vatn M, Moum B. Health-
related quality of life in patients with inflammatory bowel disease
measured with the short form-36: psychometric assessments and a com-
parison with general population norms. Available from: https://academic.
oup.com/ibdjournal/article/11/10/909/4685935

McKechnie T, Ramiji K, Kruse C, Jaffer H, Rebello R, Amin N, et al. Pos-
terior mesorectal thickness as a predictor of increased operative time

in rectal cancer surgery: a retrospective cohort study. Surg Endosc.
2022;36:3520-32.

Millan B, Cassim R, Uy M, Bay B, Shayegan B. First Canadian experience
with same-day discharge after robot-assisted radical prostatectomy. Can
Urol Assoc J. 2023;17:39-43.


https://obesitycanada.ca/wp-content/uploads/2020/08/Bariatric-Surgery-%E2%80%93-Preoperative-Workup.pdf
https://obesitycanada.ca/wp-content/uploads/2020/08/Bariatric-Surgery-%E2%80%93-Preoperative-Workup.pdf
https://doi.org/10.1016/j.jamcollsurg.2017.12.032
https://doi.org/10.1016/j.jamcollsurg.2017.12.032
https://doi.org/10.1007/s11695-020
https://doi.org/10.1007/s11695-020
https://doi.org/10.1016/j.surg.2022.09.006
https://doi.org/10.1016/j.surg.2022.09.006
https://doi.org/10.1016/j.surg.2023.08.011
https://doi.org/10.1016/j.surg.2023.08.011
https://doi.org/10.1001/archsurg.138.3.314
https://www.comet-initiative.org/
https://www.uptodate.com/contents/management-of-hemorrhage-in-gynecologic-surgery
https://www.uptodate.com/contents/management-of-hemorrhage-in-gynecologic-surgery
https://doi.org/10.1302/0301-620x.79b1.1269
https://academic.oup.com/ibdjournal/article/11/10/909/4685935
https://academic.oup.com/ibdjournal/article/11/10/909/4685935

McKechnie et al. Pilot and Feasibility Studies (2024) 10:82 Page 10 of 10

36. Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: updated
guidelines for reporting parallel group randomised trials. BMJ.
2010;340:c332-c332.

37. Thabane L, Ma J, Chu R, Cheng J, Ismaila A, Rios LP, et al. A tutorial on pilot
studies: the what, why and how. BMC Medical Research Methodology.
2010;10. Available from: http://www.nsf.gov/pubs/2005/nsf0531/nsf05
31_6.pdf

38. WHO. Obesity and overweight. 2016. Available from: http://www.who.int/
mediacentre/factsheets/fs311/en/2016

39. Ward ZJ, Bleich SN, Cradock AL, Barrett JL, Giles CM, Flax C, et al. Projected
US. state-level prevalence of adult obesity and severe obesity. N Engl J
Med. 2019;381:2440-50.

40. Bélanger-Ducharme F, Tremblay A. National prevalence of obesity: preva-
lence of obesity in Canada. Obes Rev. 2005:6(3);183-6. https://doi.org/10.
1111/j.1467-789X.2005.00179.x.

41. Rodd C, Sharma AK. Recent trends in the prevalence of overweight and
obesity among Canadian children. Can Med Assoc J. 2016;188:E313-20.

42. Mclsaac DI, Gill M, Boland L, Hutton B, Branje K, Shaw J, et al. Prehabilita-
tion in adult patients undergoing surgery: an umbrella review of system-
atic reviews. Br J Anaesth. 2022;128:244-57.

43. Punnoose A, Claydon-Mueller LS, Weiss O, Zhang J, Rushton A, Khanduja
V. Prehabilitation for patients undergoing orthopedic surgery. JAMA
Netw Open. 2023;6:€238050.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


http://www.nsf.gov/pubs/2005/nsf0531/nsf0531_6.pdf
http://www.nsf.gov/pubs/2005/nsf0531/nsf0531_6.pdf
http://www.who.int/mediacentre/factsheets/fs311/en/2016
http://www.who.int/mediacentre/factsheets/fs311/en/2016
https://doi.org/10.1111/j.1467-789X.2005.00179.x
https://doi.org/10.1111/j.1467-789X.2005.00179.x

	PReoperative very low-Energy diets for obese PAtients undergoing non-bariatric surgery Randomized Evaluation (PREPARE): a protocol for a pilot randomized controlled trial
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Introduction
	Materials and methods
	Pilot trial objectives
	Trial design
	Study centers
	Trial population
	Recruitment
	Planned trial interventions
	Intervention group (VLED protocol plus counseling)
	Control group (counseling alone)
	Perioperative care for all study participants

	Outcomes
	Feasibility outcomes
	Safety outcomes
	Clinical outcomes

	Follow-up schedule
	Baseline
	Post-VLED completion
	Thirty days postoperatively

	Sample size calculation
	Analysis strategy
	Trial management
	Central coordinating and methods center
	Data management
	Steering committee
	Data monitoring committee (DMC)
	Central outcomes adjudication committee (CAC)
	Equity, diversity, and inclusion (EDI) committee

	Protocol amendments

	Discussion
	Acknowledgements
	References


