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ABSTRACT

Introduction In recent years, minimally invasive distal
pancreatectomy (MIDP) has been used with increasing
frequency to accelerate patient recovery. Distal
pancreatectomy has an overall morbidity rate of 30%—40%.
The known advantages of minimally invasive techniques
must be rigorously compared with those of open surgery
before they can be completely implemented into clinical
practice.

Methods and analysis DISPACT-2 is a multicentre
randomised controlled trial comparing minimally invasive
(conventional laparoscopic or robotic assisted) with open
distal pancreatic resection in patients undergoing elective
surgery for benign as well as malign diseases of the
pancreatic body and tail. After screening for eligibility and
obtaining informed consent, a total of 294 adult patients will
be preoperatively randomised in a 1:1 ratio. The primary
hypothesis is that MIDP is non-inferior to open distal
pancreatectomy in terms of postoperative mortality and
morbidity expressed as the Comprehensive Complication
Index (CCI) within 3 months after index operation, with a
non-inferiority margin of 7.5 CCl points. Secondary endpoints
include pancreas-specific complications, oncological safety
and patient reported outcomes. Follow-up for each individual
patient will be 2years.

Ethics and dissemination The DISPACT-2 trial has been
approved by the Ethics Committee of the medical faculty of
Heidelberg University (5-693/2017). Results of the primary
endpoint will be available in 2024 and will be published at
national and international meetings. Full results will be made
available in an open access, peer-reviewed journal. The
website www.dispact.de contains up-to-date information
regarding the trial.

Trial registration number DRKS00014011

INTRODUCTION

Resections of the pancreas on the left of the
superior mesenteric vein are defined as distal
pancreatectomies (DPs). Most resections
are performed electively, for causes ranging
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Strengths and limitations of this study

» For the first time, morbidity and mortality will be
evaluated in a confirmatory setting for minimally
invasive distal pancreatectomy.

» The trial also evaluates primary endpoints from
other complete or currently recruiting randomised-
controlled trials on minimally invasive vs open distal
pancreatectomy.

» If minimally invasive distal pancreatectomy proves
to be non-inferior to open distal pancreatectomy,
the minimally invasive approach may become the
recommendation due to its advantages regarding
enhanced patient recovery.

» One limitation is that patients with locally advanced
disease must be excluded, thus reducing the gener-
alisability of the results. However, most locally ad-
vanced cases are treated with open surgery in any
case.

from chronic pancreatitis (24%) and other
benign diseases (22%) to malignant diseases
(18%) or neuroendocrine tumours (14%).!
The postoperative mortality rate is below 5%
in high-volume centres, although morbidity
has remained largely unchanged for years,
and ranges from 30% to 40%.' Open DP
(ODP) is the gold standard for the surgical
treatment of diseases of the pancreatic body
and tail. One of the most serious complica-
tions following DP is postoperative pancre-
atic fistula (POPF), where digestive enzymes
run into the abdominal cavity from the
resected surface, leading to pain, infection
and postpancreatectomy haemorrhage.” *
While different resection and closure tech-
niques for DP exist, POPF can occur irrespec-
tive of which technique is used.* To achieve
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transparency and comparability among different studies,
consensus definitions for these complications have been
introduced and classifications of surgical complications
as well as the Comprehensive Complication Index (CCI)
established.” > ™ Patientrelated outcomes are not only
affected by underlying diseases, comorbidities, type of
surgical resection, concomitant treatment and several
other factors, but also by which approach to the abdom-
inal cavity is taken.

The first DISPACT trial, published in 2011, compared
the outcome of stapled DP to that of a conventional
scalpel resection with a suture closure of the pancreatic
remnant. No significant difference in pancreatic fistula
rate was found.'” All patients had been operated on by
the open abdominal approach.

Minimally invasive surgery has become a standard tech-
nique for several abdominal surgical procedures.'™*
There is an increasing tendency to use minimally invasive
DP (MIDP) in the treatment of pancreatic lesions located
in the body and tail. !> Nevertheless, a minimally inva-
sive resection of pancreatic lesions is still considered
controversial, due to some challenges and limitations
it poses, including major vessel proximity and pancre-
as’s retroperitoneal location.'' """ Several systematic
reviews (SRs) have compared MIDP and ODP in recent
years. These SRs underlined the need for well-designed
randomised controlled trials (RCTs).?"® To date, two of
these RCTs**” have been published and three are actively
recruiting. The characteristics and outcomes of these
trials are summarised in table 1. Despite the presence
of soft endpoints like length of hospital stay and time to
functional recovery, as well as ongoing trials on oncolog-
ical safety, the missing link here is the proof of surgical
safety.

Aim of this study

The primary hypothesis is that MIDP is non-inferior to
ODP in terms of postoperative mortality and morbidity
expressed as the CCI within 3 months after index opera-
tion with a non-inferiority margin of 7.5 CCI points.

METHODS AND ANALYSIS

Trial design

DISPACT-2 trial is an RCT, non-inferiority, multicentre
surgical trial with two parallel study groups. Patients
planned for an elective DP will be consecutively assessed
for eligibility and will be informed about the trial in
detail. After providing written informed consent, 294
patients will be preoperatively allocated in a 1:1 ratio
to either the minimally invasive or the open arm. The
primary outcome parameter will be CCI within 3 months
after index operation. Figure 1 shows the patient flow.

Population and eligibility criteria

To accurately represent DP patients as a whole, and to
attain high external validity, broad inclusion criteria that
incorporate all diseases of the pancreatic body and tail
were chosen. Patients with a high suspicion of irresect-
ability will be excluded. Thus, patients with CA 19-9 levels
higher than 1000 UI/ml and those with preoperative
suspicion for distant organ metastases as well as tumour
infiltration of the superior mesenteric artery, superior
mesenteric vein or hepatic artery will be excluded. Prior
major open upper abdominal surgery is confounding,
due to the possibility that adhesions in the abdominal
cavity requiring adhesiolysis or further intraoperative
intervention can in turn cause additional complications
that could distort the results. Therefore, these patients
will also be excluded. All inclusion and exclusion criteria
are displayed in box 1. Patients are free to leave the trial at
any time and need not provide a reason for their decision.

Sample size

Sample size was calculated according to a non-inferiority
design, with CCI as the primary endpoint. Assumptions
were made based on the results of in-house calculations
of CCI from the data of the original DISPACT trial with
a mean CCI of 30 and a standard deviation (SD) of 20
points.'’ A decrease of CCI by 10 points or more is consid-
ered clinically relevant by patients as well as physicians.g =
A margin of 7.5 CCI points will be tolerated because it
corresponds to the occurrence of less than one major

Table 1 RCTs investigating MIDP versus ODP
Robotic

Terminated trials Year MIDP (n) assisted ODRP (n) Primary endpoint

LEOPARD (REF) 2018 51 yes 57 Time to functional recovery: MIDP 4 days (IQR 3-6)
vs ODP 6days (IQR 5-8); p<0.001

LAPOP (REF) 2020 29 no 29 Length of postoperative hospital stay: MIDP 5days
(IQR 4-5) vs ODP 6days (IQR 5-7); p=0.002

Ongoing trials Termination Sample Robotic Hypothesis Primary endpoint

expected size assisted

NCT04483726 2022 258 yes Non-inferiority =~ Microscopically radical resection rate

NCTO03792932 2022 306 no Superiority 2-year recurrence-free survival

NCT03957135 2025 244 no Non-inferiority ~ 2-year overall survival

MIDP, minimally invasive distal pancreatectomy; ODP, open distal pancreatectomy; RCTs, randomised controlled trials.
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Figure 1 CONSORT flow chart. CONSORT, Consolidated Standards of Reporting Trials; POD, postoperative day.

complication, that is, a difference that is not clinically
relevant. In sum, a mean CCI of 30 points in both the
intervention and control groups, with an SD of 20 points
and a non-inferiority margin of 7.5 points, are assumed.

The primary analysis will be based on three different
analysis sets: the modified intention to treat (mITT)
set, the per protocol (PP) set and the as treated
(AT) set.”” The sample size is calculated to achieve
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Box 1 Inclusion and exclusion criteria

» Planned distal pancreatectomy with or without splenectomy for any
indication.

Patient suitable for both surgical techniques.

Age >18 years.

Ability of subject to understand character and individual conse-
quences of the clinical trial.

» Written informed consent.

» Patients scheduled for a pancreatic resection other than distal
pancreatectomy.

Distant organ metastases.

Tumour infiltration of the superior mesenteric vein or superior mes-
enteric artery or hepatic artery or infiltration of adjacent organs.

CA 19-9>1000IU/mL.

ASA >3.

Prior major open upper abdominal surgery.

Left-sided portal hypertension.

Participation in another intervention-trial with interference of inter-
vention and/or outcome of this study.

» Expected lack of compliance

vYyy

vy

VVYyVYYVYY

80% power when analysing the smallest population
(PP set).

Patients converted from minimally-invasive to open
surgery will not be included in the PP set. As the randomi-
sation will be carried out with a 1:1 ratio and a maximum
conversion rate from MIDP to ODP of 25% is assumed,
this results in a ratio of up to 3:4 in the PP set. Given
these assumptions, applying a one-sided t-test at a one-
sided significance level of 0.025, 99 patients need to be
analysed in the MIDP group and 132 patients in the ODP
group (calculations were made using Nquery V.7.0.).
With a lower conversion rate than the assumed 25%, the
MIDP group in the PP set will be larger, leading to a slight
increase in power of the ttest. In addition, performing
the primary analysis with a linear mixed model, including
centre as random intercept leads to an equal or even
increased power compared with using a one-sided t-test.
To compensate for non-resectable patients not included
in the primary analysis and drop-outs/lost to-follow-ups,
a further 10% of patients will be randomised, resulting
in 110 patients in the MIDP arm and 147 patients in the
ODP arm. Given the planned randomisation ratio of 1:1,
147 patients must be included into each arm, resulting in
a total of 294 patients to be randomised.

Trial-specific procedures

The DISPACT-2 trial compares MIDP as an experimental
procedure to ODP as a control procedure. MIDP may be
performed via a conventional laparoscopic or robotic-
assisted approach.

Experimental intervention-MIDP

In some DISPACT-2 trial centres, patients are offered
both robotic-assisted surgery and the conventional lapa-
roscopic approach. Other centres only offer conventional
laparoscopy. None of the centres offer exclusively robotic-
assisted surgery. After randomisation to the minimally

invasive treatment group, the use of conventional lapa-
roscopy or robotic-assisted surgery is up to the partici-
pating surgeon. According to the surgeon’s preference,
3—4 abdominal trocars will be placed. One 12mm trocar
will be placed for the camera beneath the umbilicus and
a pneumoperitoneum is created. Then, the lesser sac is
entered and a lateral to medial dissection is performed
below the inferior border of the pancreatic tail. The
splenic flexure is mobilised to expose the inferior edge of
the pancreatic tail. By incising the peritoneum from the
inferior edge of the pancreas to the inferior pole of the
spleen, the pancreas is then mobilised from the retroper-
itoneum. In the case of splenic preservation, the splenic
vessels need to be spared. The pancreas is divided using
a stapler. If transection with a stapler is impossible, the
surgeon is free to convert to open surgery or to perform
any other transection technique. The specific techniques
used will be recorded. In case of splenectomy, the organ
is dissected, placed in an extraction bag, and removed
through an extension of one of the 12mm trocar sites or
a Pfannenstiel incision.

Whenever conversion to an open procedure is neces-
sary, this leads to a crossover of patients from MIDP to
ODP, so events resulting in conversion (eg, significant
bleeding) will be recorded in detail.

Control intervention-ODP

A midline or transverse incision will be performed
according to surgeon’s preference. The lesser sac is
entered and a lateral to medial dissection below the
inferior border of the pancreatic tail is performed. The
splenic flexure is mobilised to expose the inferior edge of
the tail of the pancreas, which is then mobilised by incising
the peritoneum from the inferior pancreatic edge to the
inferior pole of the spleen. In the case of splenic preser-
vation, the splenic vessels need to be spared. Pancreatic
transection should be performed either by stapler or by
scalpel and followed by a suture closure of the pancreatic
remnant. The surgeon should perform the transection
technique with which he or she is most experienced.

Concomitant treatment

Due to the pragmatic nature of the DISPACT-2 trial, only
minimal effort will be made to standardise concomi-
tant treatments. Centres will use whatever materials and
medical devices are most used in their daily practice.
However, all surgical techniques, materials, and medical
devices used will be reported in detail to detect any
differences among centres, as well as to identify potential
confounders and to register any imbalance among the
treatment groups.

Any additional treatment of the pancreatic remnant,
as well as details of the resection procedure, including
performance of spleen preservation and, especially, drain
management, will be reported in detail. If a drain is placed,
early removal (on postoperative day 1-3) is encouraged.
Perioperative use of somatostatin or its analogues will also
be recorded.
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Data capture and trial endpoints

For each included patient the following baseline param-
eters will be assessed during the first trial visit, after a
patient has given written informed consent: age (years),
gender (male/female/diverse), height (cm), weight (kg),
current employment status (employed, housewife /house-
husband, unemployed, retired), smoker (yes/no), under-
lying disease (malignant/chronic pancreatitis/other),
neoadjuvant therapy within the last 6months (radio-
therapy/chemotherapy), current medication within
2weeks before surgery, prior imaging studies, American
Society of Anesthesiologists (ASA) classification (I-IV),
updated Charlson Comorbidity Index (all items) and
Quality of life questionnaires of the European Organi-
sation for Research and Treatment of Cancer (EORTC
QLQ-C30, PAN28).

Intraoperatively, data on operative time (minutes),
surgeon experience (1-20/21-50/51-100/>100 MIDP
resections; 1-20/21-50/51-100/>100 open distal pancre-
atic resections), blood-loss (mL), drain procedures (yes/
no), concomitant treatments, type of surgical intervention
(robotic assisted, laparoscopic, open), need for conver-
sion (yes/no), type of extraction incision for MIDP, mode
of access for ODP (midline, transverse incision), tumour
localisation, vascular involvement, extent of resection
(and a detailed report of the resection process), pancreas
texture, diameter of the pancreatic duct, and any histo-
pathological findings will be gathered.

Primary endpoint

Overall postoperative morbidity within 3 months after
index operation assessed as CCI was chosen as the primary
endpoint since this parameter considers the patient’s
perspective as well as parameters of surgical effectiveness.”’

Determination of primary endpoint

The CCI has values ranging from 0 to 100. An index of
0 indicates no complications at all whereas 100 means
the patient has died. Between 0 and 100, the index
expresses the patient’s cumulative morbidity. The CCI
is based on the established Clavien-Dindo classiﬁcation,7
which divides complications into five grades from I to V
and includes four subclasses (IIla/ IIIb and IVa/ IVb).
A complication is defined as any deviation from the
normal postoperative course. Examples of complications
in different classes are superficial surgical site infection
with bedside treatment (class I), pneumonia in need of
antibiotic treatment (class II), POPF in need of drainage
guided by computed tomography (CT) (class IIla) or
reoperation (class IIIb), single (class IVa) or multiple
organ failure (class IVb) and death (class V). Because all
complications are summed in the CCI, complications of
a more severe class result in a higher CCI. The index is
constructed to be approximately normally distributed.’
The score is validated for the pancreatic surgical popu-
lation and a difference of 10 is regarded as a clinically
relevant difference.?® An endpoint like the CCI, which
reflects the entire spectrum of possible complications, is

highly appropriate for comparing minimally invasive and
open surgical approaches to the abdominal cavity. For the
present study, CCI will be calculated for all complications
within 3 months after index operation.

Secondary endpoints

Secondary endpoints will include perioperative, postoper-
ative and long-term endpoints (table 2). If available, vali-
dated definitions e.g. by the International Study Group
of Pancreatic Surgery (ISGPS) or the Center for Disease
Control and Prevention (CDC) will be used.

Patient timeline and description of trial visits

All patients scheduled for elective DP will be screened
consecutively and subjected to a screening list. Reasons for
non-enrolment must be stated. Patients will be enrolled
given their ability to understand the extent and nature
of the trial, to provide written informed consent after
receiving detailed information, and by fulfilling all inclu-
sion criteria. Baseline data will be collected during the
screening/baseline visit (visit 1). The above-mentioned
surgical data will be collected during visit 2. Primary and
secondary outcome parameters will be collected during
visits 3-9, whereby visits 5-9 will be performed via tele-
phone. Furthermore, diagnostic and any ensuing thera-
peutic procedures caused by postoperative complications
will be collected and reported. Table 3 summarises the
visits.

Randomisation and allocation

In order to obtain equally sized intervention groups,
patients will be allocated after the screening visit by using
a concealed centralised web-based tool (randomizer.
at), in a 1:1 ratio. Randomising patients before the day
of surgery is justifiable for practical reasons, such as the
need to prepare a specific operating theatre or different
devices for a minimally invasive versus open approach.
Block randomisation of variable sizes will be performed.
Centres will be stratified according to enrolment (all
centres that reported to recruit fewer than 25 patients will
be grouped together and each of the seven larger centres
will constitute a stratum). Small centres will be grouped
together because the total number of centres is relatively
large in relation to the number of patients.

Blinding

Blinding will be reported according to standards of
surgical trial methodology.” Blinding of the operating
surgeon is not possible. Patients are blinded to the inter-
vention for as long as possible. Postoperative blinding of
patients, for example, by large patches, is not feasible,
since unblinding during change of wound dressings
would take place prior to the assessment of the primary
endpoint (3months postoperatively). Similarly, blinded
outcome collection of postoperative complications is not
feasible. However, assessment of CCI will be conducted
blinded, that is, the responsible investigator will receive
documents masking the intended or actual allocation
when forming conclusions about the presence or severity
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Table 2 Secondary endpoints

Endpoint Definition Time point
Perioperative endpoints
Operative time Minutes Day of operation
Intraoperative blood loss Millilitres Day of operation
Conversion rate Conversion to open surgery after starting Day of operation

minimally-invasive surgery
For oncological patients

Resection rate RO/R1 resection® Day of operation
Resected lymph nodes According to pathologist Day of operation
Positive lymph nodes According to pathologist Day of operation

Postoperative endpoints
Pancreas-associated morbidity within 3 months

Pancreatic fistula According to updated ISGPS definition® Within 3 months after index operation
Delayed gastric emptying According to ISGPS definition® Within 3 months after index operation
Postoperative haemorrhage According to ISGPS definition® Within 3 months after index operation
Intra-abdominal fluid collection ~ Any other fluid not covered by the above Within 3 months after index operation
endpoints

Surgical site infection According to CDC definition® Within 3 months after index operation
ICU stay Days Until discharge

Pain Numeric Rating Scale Until POD 14/discharge

Mobility Hours out of bed per day Until POD 14/discharge

Length of hospital stay Days from the day of index operation Until discharge

Time to functional recovery In days® *; Until discharge

Defined as all of the following:
Independently mobile at the preoperative level,

Sufficient pain control with oral medication
alone,

Ability to maintain sufficient (ie, >50%) daily
required caloric intake,

No intravenous fluid administration,
No signs of infection

Case costs Euros according to the German Diagnosis Until discharge
Related Group (DRG) system

Long term secondary endpoints

Endpoint Definition Timepoint

Reintervention rate Any intervention after index operation, for Until 24 months after index operation
example, CT-guided drainage or endoscopy

Reoperation rate Any reoperation after index operation Until 24 months after index operation

Quality of life EORTC QLQ-C30*' for all patients; additionally, Until 24 months after index operation
PAN 28 (CP) for patients with CP*'

Incisional hernia rate Clinically or radiologically Until 24 months after index operation

Time to return to work or normal Days Within 24 months after index

daily activities operation

Overall survival Rate of oncological patients alive 24 months after index operation

CP, chronic pancreatitis.

of complications, for example, of a pancreatic fistula. the trial statisticians; however, they will not have access
Therefore, outcome assessment will be as free of detec-  to unblinded data during the study and will perform
tion bias as possible. No attempts will be made to blind
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Table 3 Trial visits and documented parameters

\'4l V2 V3 v4 V5/V6 V7/V8 Vo
One week to
1day before Day of 24months
surgery surgery 1,3 6,12 postoperative/
End of study,
=7to -1) (Day 0) POD 14/ _Months Months Premature trial
POD 7 discharge Postoperative Postoperative termination

Visit Inpatient Telephone

Informed consent X

Eligibility criteria X

Demographics and baseline X

clinical data

Randomisation X

Surgical intervention X

Assessment of primary X X X

endpoint

(Overall postoperative

morbidity, CCI)

Assessment of secondary X X X X X X

endpoints

Assessment of quality of life X X X X

CCI, Comprehensive Complication Index; POD, postoperative day.

analyses according to a predefined statistical analysis
plan, which will be finalised prior to database closure at
latest.

Other methods for minimising bias

Minimising attrition bias

Statistical methods such as multiple imputation will be
used to minimise risk of bias due to incomplete outcome
data as outlined below. Structured monitoring as outlined
below will further minimise attrition bias.

Minimising reporting bias

The results will be reported according to the Consoli-
dated Standards of Reporting Trials statement.” In order
to assure full transparency throughout this trial and its
subsequent reporting, the trial protocol is, according
to the Standard Protocol Items: Recommendations for
Interventional Trials statement,” hereby published.

Minimising other forms of bias

This is an investigator-initiated trial funded by the Deut-
sche Forschungsgemeinschaft / German Research Foun-
dation (DFG) - PR 1651/1-1. Any financial relationship
with medical device providers or conflicts of interest that
could inappropriately influence work within this project
will be stated explicitly.

Assessment of cross-over patients (conversions from MIDP to
ODP)

The definite rate of conversion from MIDP to ODP cannot
be foreseen, nor can conversion be completely avoided by
modifying inclusion and exclusion criteria, since reasons

for conversion arise intraoperatively, for example, for
technical infeasibility, significant bleeding. Occasional
conversion from MIDP to ODP reflects clinical reality
and will not vanish even after completion of learning
curves. With respect to conversion rates during MIDP, the
current available evidence is insufficient. Therefore, the
rate of patients who will require conversion from MIDP to
ODP within this trial is estimated cautiously at up to 25%.
Reasons for conversion will be captured for further eval-
uation of this specific subgroup, thus allowing potential
differences among the outcomes of minimally invasive,
open and converted surgery to be detected and described.

Data management, statistics and quality assurance

Data management

All protocol-required information will be entered by the
investigator or designated representative in the electronic
case report form (eCRF) as soon as possible after it has
been collected. Any outstanding entries will be completed
immediately after the final visit. An explanation should
be given for all missing data. Any entry and correction in
the remote data entry system will be protocolled automat-
ically in an audit file.

The completed eCRF must be reviewed and signed by
the investigator. Validating programmes will examining
the completeness, validity and plausibility of data by
generating queries that will then be clarified by the inves-
tigator or designated representatives.

Statistical methods
Non-inferiority of MIDP versus ODP will be assessed
using a linear mixed model including centre as random

Probst P, et al. BMJ Open 2021;11:€047867. doi:10.1136/bmjopen-2020-047867
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intercept and group as fixed effect. The grouping of
centres used in the randomisation process was based
primarily on practical, rather than clinical, reasons (the
relatively large number of centres in relation to number
of patients). While differences between centres cannot be
ruled out, they are of no special interest for the primary
analysis, so inclusion of centre as a random effect is
recommended.* The one-ided significance level is set
to 2.5%. The hypotheses to be assessed in the primary
efficacy analysis are as follows: HO: pMIDP-pODP26 and
H1: pMIDP-pODP<8, where 8=7.5 represents the chosen
non-inferiority margin. pMIDP and pODP denote the
mean CCI in the MIDP and ODP groups, respectively.
The primary efficacy analysis will be based on three anal-
ysis sets. Patients deemed unresectable during surgery
will not be considered in any of the analysis sets, as the
primary aim is to estimate the intervention effect after at
least a partial resection of the pancreas. It can be assumed
that the proportion of non-resectable patients is compa-
rable in both groups (as randomised). In the MIDP group,
patients are very likely to be switched to open surgery
before non-resectability is decided on. The PP set consists
of all patients treated PP. Patients with major protocol
violations and converted patients will be excluded and no
missing data will be imputed (non-resectable patients not
considered). The mITT set comprises all patients in the
group to which they were randomised (converted patients
remain in the MIDP group; non-resectable patients not
considered). In addition, the AT set will be analysed
separately, considering patients according to their final,
rather than randomised, treatment (converted patients in
the ODP group; non-resectable patients not considered).
There is evidence that converted patients will have a
higher postoperative CCI than those patients randomised
to the ODP group.” However, this evidence results from
retrospective data analysis, leaving room for bias and
deviating observations in our prospective randomised
study. In any case, the AT set is an important complement
to the two common (and recommended) analysis sets
here. For robust interpretation, the results of the three
primary analysis sets should lead to similar conclusions®;
otherwise, possible reasons must be discussed. Analysing
the mITT set can be interpreted as a treatment policy
approach, according to the estimands framework.” Non-
resectability is handled by excluding those patients from
the analysis as they are not part of the targeted popula-
tion. Other postrandomisation events, like resection of
adjacent organs, will be ignored.

In the mITT and AT sets, missing data for the primary
outcome variable will be imputed. It can be assumed that
information regarding CCI will be complete by the time
of discharge. Missing information after discharge will be
replaced by the mean value in the respective time window
(eg, between visits 4 and 5) of the corresponding treat-
ment group. To assess the robustness of the results, best-
case and worst-case scenarios will be evaluated.

A focus will be given to the description and comparison
of patient characteristics and outcomes of the converted

patients in comparison to the patients treated in the
MIDP group as randomised and the patients randomised
to ODP.

In general, all baseline values and secondary outcomes
will be evaluated descriptively, with descriptive p values
reported along with 95% CIs for the corresponding
effects. Secondary endpoints will be also evaluated
descriptively, using regression models including group as
fixed effect and centre as random intercept as specified
for the primary endpoint. Time-to-event endpoints will be
evaluated by methods of survival analysis including Cox
proportional hazards models for oncological patients.
Confounding factors should be equally distributed by
randomisation; however, known factors influencing post-
operative complications will be recorded and compared
among the groups. These confounding factors include
baseline patient characteristics, pancreatic texture and
duct size, closure technique of the pancreatic remnant
and splenic preservation. In further exploratory analyses,
any association between the above-mentioned factors
and the primary and selected secondary outcomes will
be assessed. In addition, subgroup analyses (eg, oncolog-
ical vs non-oncological patients, laparoscopic vs robotic-
assisted surgery in the MIDP group, or patients who
switched from MIDP to ODP) will be carried out. Serious
adverse events and adverse events are collected as minor
and major complications throughout the study and will
be tabulated as rates with 95% Cls. Statistical methods will
be used to assess the quality of data and the homogeneity
of the intervention groups.

Graphical methods (eg, boxplots, Kaplan-Meier plots)
will be used to visualise findings. All analyses will be done
using SAS V.9.4 or higher.

Quality assurance

Independent monitors of the Study Center of the German
Society of Surgery (SDGC) will perform risk-based clinical
monitoring according to its standard operating proce-
dures. All investigators will grant monitors access to trial-
specific patient data and agree to being visited before,
during and after completion of the study to ensure
that the study is conducted, recorded and reported on
according to the study protocol, Good Clicical Practice
(GCP) requirements, and all applicable laws and regu-
lations (eg, data protection). The monitoring strategy
will consist of a combination of centralised and on-site
monitoring. On-site monitoring will focus on patient
informed consent and safety, inclusion and exclusion
criteria, surgical procedures, randomisation, and correct
recording and documentation of primary and secondary
endpoints by source data verification.

Duration and schedule

The duration of the trial for each patient is 24 months.
The overall trial is expected to take byears to complete,
including study preparation and analysis. The first
patient was recruited in August 2020, at the University of
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Heidelberg. While study completion is expected by late
2025, the actual overall duration or recruitment time may
differ.

Ethics

Both surgical procedures in this proposed trial represent
current clinical practice. Only patients equally suited
for both surgical techniques will be eligible for this
trial. During minimally invasive surgery, a conversion to
open distal pancreatic resection may be indicated due to
intraoperative problems such as technical problems or
bleeding. This procedure represents current clinical prac-
tice and patients will be informed preoperatively about
this possibility. To summarise, no increased medical risks
for the participating patients are expected.

All patients will be informed both orally and in writing
by a trained and authorised investigator about the aims of
the study, the possible risks, the procedures and possible
hazards to which he/she will be exposed, and the mech-
anism of treatment allocation. It will be emphasised that
participation is voluntary and that the patient can with-
draw from the trial whenever he/she wants to, for any
reason. This will not prejudice the patient’s subsequent
care. All patients will be given ample time to decide
whether or whether not they wish to participate in the
trial.

This study will be conducted in accordance with the
Declaration of Helsinki,”® the international principles
of GCP (ICH-GCP E6 guidelines), where appropriate
for a non-pharmacological trial, the Medical Associa-
tion’s professional code (Berufsordnung der Bundesarz-
tekammer) §15 (non-AMG/non-MPG trials) and all
other applicable laws, for example, data protection law
and the European General Data Protection Regulation.
The protocol was reviewed and approved by the Ethics
Committee of the medical faculty at the University of
Heidelberg (S-693/2017) and serves as the primary ethics
committee for this trial. In all participating centres, the
local ethics committee must provide additional consent.

Patient involvement

The Department of General, Visceral and Transplanta-
tion Surgery at the University of Heidelberg performed
Germany’s first priority setting partnership for pancreatic
cancer. This project involved all relevant stakeholders
(including patients, their families and their caregivers)
in identifying the most pressing unanswered research
questions in pancreatic cancer. Among the top three
questions, finding the best treatment ranked first and
treating surgical complications ranked third.*” Moreover,
patients were involved in developing the CCI, the primary
endpoint of this trial. Furthermore, this trial also investi-
gates patient-reported outcomes (QoL).

Finally, a representative of pancreatectomy patients
(Arbeitskreis der Pankreatektomierten e.V.) will be a
member of the data safety and monitoring board. There-
fore, this study continuously takes the patient’s perspec-
tive into account, and across a variety of platforms.

Dissemination

The study website (www.dispact.de) contains all up-to-
date information regarding the trial. Final trial results will
be published in a peerreviewed journal. Furthermore,
results will be presented at appropriate national and
international conferences. After publication, the anony-
mised data set will be made available, on request, for
further research by non-participating parties. Relevant
information about the trial and its results will be dissemi-
nated to patient groups (eg, the German Arbeitskreis der
Pankreatektomierten e.V.) and on social media.
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