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ABSTRACT

Introduction Pancreatic cancer is one of the deadliest
cancers and pancreaticoduodenectomy (PD) is
recommended as the optimal operation for resectable
pancreatic head cancer. Minimally invasive surgery, which
initially emerged as hybrid-laparoscopy and recently
developed into total laparoscopy surgery, has been

widely used for various abdominal surgeries. However,
controversy persists regarding whether laparoscopic PD
(LPD) is inferior to open PD (OPD) for resectable pancreatic
ductal adenocarcinoma (PDAC) treatment. Further studies,
especially randomised clinical trials, are warranted to
compare these two surgical techniques.

Methods and analysis The TJDBPS07 study is designed
as a prospective, randomised controlled, parallel-

group, open-label, multicentre noninferiority study.

All participating pancreatic surgical centres comprise
specialists who have performed no less than 104 LPDs
and OPDs, respectively. A total of 200 strictly selected PD
candidates diagnosed with PDAC will be randomised to
receive LPD or OPD. The primary outcome is the 5-year
overall survival rate, whereas the secondary outcomes
include overall survival, disease-free survival, 90-day
mortality, complication rate, comprehensive complication
index, length of stay and intraoperative indicators.

We hypothesise that LPD is not inferior to OPD for the
treatment of resectable PDAC. The enrolment schedule is
estimated to be 2 years and follow-up for each patient will
be 5 years.

Ethics and dissemination This study received approval
from the Tongji Hospital Ethics Committee of Tongji
Medical College, Huazhong University of Science and
Technology, and monitor from an independent third-party
organisation. Results of this trial will be presented in
international meetings and published in a peer-reviewed
journal.

Trial registration number NCT03785743.
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Strengths and limitations of this study

» This trial aims to compare long-term safety of lapa-
roscopic pancreaticoduodenectomy (LPD) and open
PD (OPD) for resectable pancreatic ductal adeno-
carcinoma (PDAC) treatment in a large multicentre
setting and will provide evidence on performance of
PDAC resection.

» All participating pancreatic surgical centres are
qualified with experienced surgeons who have
performed no less than 104 LPDs and OPDs,
respectively.

» Each patient will attend a follow-up of at least 5
years to determine the study primary outcome, the
5-year overall survival rate, which is the most used
indicator for describing cancer survival.

» This is an open-label trial; accordingly, participants
and clinicians will not be blinded to interventions.

» The primary outcome of this trial will be derived
from data acquired during the long-term follow-up,
requiring high levels of follow-up compliance and
challenging coordination between surgeons, oncolo-
gists, visitors and patients.

INTRODUCTION

Pancreatic cancer is a highly fatal malig-
nancy with poor responses to therapy and is
estimated to be the fourth leading cause of
cancer mortality." Among all types of pancre-
atic cancer, the vast majority are pancreatic
ductal adenocarcinoma (PDAC).? Pancreati-
coduodenectomy (PD), the standard proce-
dure for resectable pancreatic head cancer, is
considered as one of the subtlest abdominal
surgical procedures, involving both difficult
resection and complex reconstruction proce-
dures.” > Compared with traditional open
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surgery, minimally invasive surgery (MIS) has several
advantages, such as small incision, minimal intraoperative
bleeding, and fast postoperative recovery, among others,*
which are essential factors promoting the development
of surgical treatments. However, the long-term survival
benefits of MIS in patients with cancer remains controver-
sial. For example, minimally invasive radical hysterectomy
showed poorer overall survival (OS) and disease-free
survival (DFS) than open surgery for patients with early-
stage cervical cancer.

Since its inception by Gagner and Pomp, laparoscopic
PD (LPD) has been increasingly performed owning
to its potential technical advantages.®’ As shown by
the ISGPS Evidence Map of Pancreatic Surgery,® an
increasing number of studies, including four large-scale
randomised controlled trials (RCTs), have reported the
safety and feasibility of LPD for treatment of periamp-
ullary or pancreatic tumours.”" Our previous studies,
including a multicentre RCT, indicated that LPD is a
safe and feasible procedure associated with a shorter
length of stay and comparable short-term outcomes to
open PD (OPD) by highly experienced surgeons who
have passed the learning curve.'” '* However, the appli-
cation of LPD to PDAC treatment is concerning. Several
studies have focused on the comparison of LPD and OPD
for PDAC treatment and suggested that LPD was associ-
ated with equivalent oncologic outcomes and promising
superior long-term survival outcomes compared with
OPD." However, retrospective studies are associated with
inherent limitations, including patient selection biases,
missing or incomplete data and unaccounted-for vari-
ables, making results difficult to interpret definitively. No
RCTs have investigated the effects of LPD and OPD on
survival in patients with PDAC.

To explore the long-term safety and efficacy of LPD in
patients with PDAC using high-level evidence, the Mini-
mally Invasive Treatment Group in the Pancreatic Disease
Branch of China’s International Exchange and Promo-
tion Association for Medicine and Healthcare designs
and conducts this prospective large-scale multicentre
RCT to analyse outcomes of interest, immediately after
the TJDBPSOI trial, which interpreted the safety and
feasibility of LPD compared with those of OPD. Accord-
ingly, this trial aims to compare the long-term oncolog-
ical and short-term surgical outcomes of LPD and OPD
performed by highly experienced surgeons that have
surmounted the learning curve for PDAC treatment.

METHODS AND ANALYSIS

Trial design

This trial is characterised as a prospective, multi-
centre, randomised controlled and open-label study
comprising two parallel groups of patients undergoing
OPD and LPD. Patients diagnosed with pancreatic
malignant tumours requiring PD will be consecutively
recruited. This study will be conducted at ten high-
volume pancreatic surgery centres in China, with

surgeries being conducted by experienced surgeons.
After providing written informed consents, 200 patients
will be preoperatively allocated in a 1:1 ratio to either
the LPD or OPD arm. The recruitment duration is esti-
mated to be 2 years and the follow-up duration will be
5 years. The primary endpoint of this trial is the 5-year
OS rate. The study will be prepared, analysed and
reported in accordance with the Consolidated Stan-
dards of Reporting Trials (CONSORT) guidelines,® as
presented in figure 1.

Qualifications of participating surgeons and centres

The responsible participating surgeons shall satisfy the
following qualifications as previously described in the
TJDBPSO1 study'* (1) having completed no less than
104 cases of LPDs; (2) having completed no less than
104 cases of OPDs'* and (8) having completed train-
ings of the Tongji Hospital LPD training programme.
Moreover, the participating centres shall perform more
than 50 PDs annually. Surgeons willing to participate
shall offer one recently unedited LPD and OPD surgery
video, respectively, to the TJDBPS07 research council
for evaluation. If the research council approves the
surgical techniques, the surgeon and the centre will be
permitted to participate in this study as a collaborator.
Eligible patients will be discussed at regularly sched-
uled multidisciplinary team (MDT) meetings. Rando-
misation and assignment of a study-specific ID will be
performed by the study sponsor.

Population and eligibility criteria
All adult patients indicated for elective PD because of a
pancreatic mass will be screened for eligibility. Eligible
patients will be assessed by the pancreatic MDTs of the
participating centres. The MDTs should confirm that
the pancreatic mass is highly suspected to be a pancre-
atic malignant tumour and of sufficient concern to
require resection. Imaging data of contrast enhanced
multi-thin sliced CT scan (1 mm) with or without endo-
luminal ultrasonography will be regarded as the stan-
dard evaluation for each PD candidate. The last CT
imaging should be performed within 4 weeks before
the surgery. Histological diagnoses of malignancies are
encouraged to be acquired but not a necessity.'” All
patients will sign the informed consent and be allowed
to leave the trial at any time. The exact inclusion and
exclusion criteria are below.
Inclusion criteria
1. Age between 18 years and 75 years.
2. Histologically confirmed PDAC or clinically diagnosed
PDAC by an MDT without histopathologic evidence.
3. Patients feasible to undergo both LPD and OPD ac-
cording to MDT evaluations.
4. Patients understanding and willing to comply with this
trial.
5. Provision of written informed consent before patient
registration.
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Figure 1

Assessed for eligibility (n=)
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Excluded

> Not meeting inclusion criteria (n=)
> Declined to participate (n=)

> Other reasons (n=)

Randomised (n=200)

Allocated to intervention LPD (n=)
> Received allocated intervention (n=)

> Did not receive allocated intervention (record

|

Short-term follow-up (n=)
> Lost to follow-up (record reasons) (n=)
Long-term follow-up (n=)
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Analysed (n=)

> Excluded from analysis (record reasons ) (n=)

|
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Treated
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pancreaticoduodenectomy; OPD, open pancreaticoduodenectomy.

6. Patients meeting the curative treatment intent in ac-

cordance with clinical guidelines.

Exclusion criteria

1.

O

Patients with distant metastases, including peritone-
al, liver, distant lymph node metastases and involve-
ment of other organs.

. Patients requiring left, central or total pancreatecto-

my or other palliative surgery.

Preoperative American Society of Anaesthesiologists
(ASA) score >4.

History of other malignant disease.

Pregnant or breastfeeding women.

Patients with serious mental disorders.

9.
10.

|

Allocated to intervention OPD (n=)
> Received allocated intervention (n=)
» Did not receive allocated intervention (record

|

Short-term follow-up (n=)

reasons) (n=)

> Lost to follow-up (record reasons) (n=)
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Analysed (n=)
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Flow diagram for TUDBPS07. CONSORT, Consolidated Standards of Reporting Trials; LPD, laparoscopic

Patients treated with neoadjuvant therapy.

Patients with vascular invasion and requiring vascular
resection as evaluated by the MDT team according to
abdominal imaging data.

Body mass index >35kg/m”.

Patients participating in any other clinical trials with-
in 3 months.

Endpoints

The primary endpoint of this trial is the 5-year OS rate,
which is defined as the percentage of patients in this trial
who are alive 5 years postoperatively (time frame: 5 years
postoperatively).
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Other crucial indicators are included as secondary
endpoints, including (1) OS (ie, the interval between the
day of surgery and the day of death for various reasons
(time frame: 5 years postoperatively)); (2) DFS (ie, the
interval between the day of surgery and the day of tumour
recurrence (time frame: 5 years postoperatively); (3)
90-day mortality (ie, the percentage of patients who died
within 90 days postoperatively). Mortality will be calcu-
lated by dividing the number of patients who died by the
number of all patients undergoing surgical treatment; (4)
complication rate (complications related to PD, including
major complications with Clavien-Dindo >3,"® postopera-
tive pancreatic fistula,' postoperative bile leak,” postpan-
createctomy haemorrhage,”' delayed gastric emptying®
and chyle leak,” are defined according to the Interna-
tional Study Group of Pancreatic Surgery) (5) Compre-
hensive Complication Index** (calculated as the sum of
all complications that are weighted for their severity, avail-
able at www.assessurgery.com); (6) length of stay (ie, the
number of nights spent in the hospital from the end of
the surgical procedure until discharge or death) and (7)
intraoperative indicators, including estimated blood loss
and operation time.

Sample size

The sample size calculation was performed according
to the primary endpoint, the 5-year OS rate, and the
non-inferiority design of this trial. Assumptions were
made based on a previous study by Kuesters et al,*> which
compared LPD with OPD for PDAC treatment with the
5-year OS rate being 20% in the LPD group and 14% in
the OPD group. Based on the 6% decrease in 5-year OS
rate in the OPD group compared with the LPD group, the
sample size required for each group was estimated to be
86 patients to achieve a non-inferiority limit of 10% at a
one-tailed significance level of 2.5% with a power of 80%
and a balanced design (1:1 ratio). Moreover, the primary
analyses will be based on the modified intention-to-treat
(mITT), per-protocol (PP) and as-treated (AT) sets. We
aimed to reach a statistical power of 80% when analysing
the smallest population, namely the PP set.

Patients converted from LPD to open surgery will not
be included in the PP set. Patients will be randomised in
a 1:1 manner to either the LPD or OPD arm, with the
maximum conversion rate from LPD to OPD assumed to
be 10%, resulting in a ratio of up to 9:10 in the PP set.
To meet these assumptions, 83 patients in the LPD group
and 91 patients in the OPD group will be needed for anal-
ysis using the one-sided ¢ test at a one-sided significance
level of 0.025. PASS V.15.0.5 will be used for the calcu-
lations. An additional 10% of patients will be needed to
be randomised considering the non-resectable patients,
patients withdrawing from the study, and patients lost
to follow-up. Accordingly, 100 patients in the LPD arm
and 91 patients in the OPD arm will be randomised.
The randomisation ratio of this trial is 1:1, requiring
100 patients in each arm and 200 patients in total to be
included for randomisation.

Patient timeline and description of trial visits

The study duration is estimated to be seven calendar years,
with an enrolment schedule of 2 years and a follow-up
period of 5 years for each patient. The end of the trial
was defined as five calendar years since the last enrolled
patient received surgery. This protocol is reported in
accordance with the guidelines of the Standard Protocol
Items: Recommendations for Interventional Trials
(SPIRIT) (table 1, online supplemental file 1).2

Data collection and assessment are recommended to
be conducted at the responsible surgical centre. Baseline
data will be collected during the screening/baseline visit,
and surgical data will be collected intraoperatively and
postoperatively.

Short-term follow-ups will be conducted 1day, 1week,
Imonth, and 3 months postoperatively, and follow-up
contents will include laboratory inspection indicators,
Eastern Cooperative Oncology Group (ECOG) score,
Karnofsky Performance Scale (KPS) score, postopera-
tive wound recovery, wound pain level, drainage of each
drainage tube postoperatively, postoperative recovery (ie,
time until getting out of bed, imported food, and so on),
weight, adverse events, combined medication and postop-
erative complications.

Long-term follow-ups will be conducted every 3
months within the first postoperative year and every 6
months from the second postoperative year onwards.
The following follow-up contents will be tracked and
recorded: clinical evaluations including internal inspec-
tions (such as weight, KPS score and ECOG score),
chemotherapy-related adverse events, imaging items to
prove the existence of tumour recurrence or metastasis
(record the date of recurrence, location and follow-up
treatment), the date of death, and the cause of death (ie,
disease-related or treatmentrelated mortality).

Randomisation and blinding

Eligible patients signed the informed consent form will
be screened within 1 week prior to randomisation. Rando-
misation will be assigned on the day the preoperative
evaluation is finished and the patient is diagnosed with
PDAGC, eligible for PD. We will employ a 1:1 randomisa-
tion pattern for arms A and B, stratified by participating
centres. Random numbers will be generated by SAS soft-
ware V.9.40 (SAS Institute) and randomisation will be
performed through a centralised computer-generated
system by providing random numbers using dynamic
blocks. Within each block, randomisation is balanced,
and every patient is assigned to a treatment using the
randomisation scheme.

This is an open-label trial, and randomisation proce-
dure and outcome will not be blinded to patients and
surgeons. However, data collectors, outcome assessors
and data analysts will be blinded during statistical anal-
ysis. Surgeons will not participate in the data collection
process which will be conducted by an independent team.
Analysis processes will be blinded, and the statistician
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will be provided with only group codes instead of group
names.

Intervention

Surgical procedures need to comply with PD technique
standards as previously described.”’ Any appropriate
changes in surgical procedures according to the surgeon’s
own experience and preference are permitted, including
changes in procedure order, surgical approach and anas-
tomosis method. All changes will be recorded in the case
report form.

Experimental intervention-LPD techniques

Patients will take a supine position and undergo general
anaesthesia. Five trocars in total will be used. Routine
and standard lymph node dissections will be maintained
as recommended by guidelines. The pancreatic stump
will be sent for quick frozen pathological examination
intraoperatively; moreover, it is necessary to confirm that
the pancreatic margin specimen is pathologically nega-
tive before digestive tract reconstruction. Surgeons will
determine the reconstruction type according to their
experiences and preferences. After reconstruction, two
drainage tubes are routinely placed, with one near the
anastomosis of the pancreaticojejunostomy and the other
near the anastomosis of the bile jejunum.

Conversion to open surgery is defined as the use of any
skin incision during LPD for other than trocar placement
or surgical specimen removal. For cases of conversion,
data will be analysed in the LPD group in an ITT manner.
However, reasons for conversion shall be realistically
registered and carefully recorded.

Control intervention-OPD techniques

Open surgery shall be performed by the same group of
surgeons as LPD. Key steps are performed essentially as
described in the LPD group. Methods used for recon-
struction during OPD must be consistent with those
during LPD in the same single centre.

Concomitant treatment

The TJDBPS07 trial follows TJDBPS01 which compared
LPD and OPD; accordingly, the principles of perioperative
management are similar to those previously described.?’
Whatever medical devices and materials that are most
used in daily practice of each participant centre can be
used if recorded carefully in surgical records. Antibiotics
are given to patients 30 minutes before skin incision and
2 hours after incision. Patient-controlled analgesia will
be used to control postoperative pain. Time to remove
the nasogastric tube depends on each patients’ situa-
tion evaluated by doctors of each participating centre;
early removal is encouraged. The abdominal drains will
be placed routinely for patients. The timepoint of drain
removal depends on each patient’s manifestation, labora-
tory examination results (the concentration of drain fluid
amylase (DFA) on postoperative days (PODs) 1 and 3),
and imaging findings. In patients with a DFA concentra-
tion of less than 5000 U/L on POD 1, early drain removal

at 72hours is recommended. In patients with a DFA
concentration of more than 5000 U/L on POD 1, drain
removal will be decided by the corresponding surgeon
according to the patient’s situation. Patients can be
discharged if they meet the following discharge criteria:
no need for intravenous infusion, well tolerance of oral
solid or semisolid food, no need for intravenous analge-
sics, well wound healing, well tolerance of independent
walking at least 250m in a plain road, well major organ
function with near-normal haematological parameters.

After surgical resection, patients pathologically diag-
nosed with PDAC will receive adjuvant chemotherapy
according to the National Comprehensive Cancer
Network (NCCN) guideline.28 Written informed consent
for adjuvant chemotherapy should be obtained. Different
regimens recommended in the aforementioned guide-
line are permitted, and the treatment duration is at the
discretion of the responsible treating oncologist. Detailed
information on adjuvant chemotherapy will be recorded.
Relapse cases will be treated according to the recommen-
dations of the NCCN guideline at the corresponding
participating centres.

Data collection and management

All data will be collected using an electronic case report
form. The datasets generated during the study will be
stored in a local database, which is managed by the data
collection group of Tongji Hospital. Investigators from
each participating institution will have access to the data
of their respective patients. All data are pseudonymised,
and patient details are encoded.

Data collection will include variables related to patient
demographics, intraoperative information, histopatho-
logical information, postoperative clinical findings, adju-
vant chemotherapy and follow-up.

Patient demographics: age, gender, height (cm), weight
(kg), smoking, drinking, main complaint, clinical diag-
nosis, comorbidities, surgical history, underlying malig-
nant disease, ECOG score, ASA score, imaging results,
preoperative blood samples (ie, haemoglobin level, white
cell count, and granulocyte: lymphocyte ratio), plasma
total bilirubin level, related tumour markers (ie, CA19-9,
CA125 and carcinoembryonic antigen (CEA)), preopera-
tive biliary drainage, and date of admission.

Intraoperative information: operation date, surgical
approach (laparoscopic or open), conversion to open
surgery, intraoperative death, texture of pancreas, diam-
eter of the main pancreatic duct, placement of intra-
abdominal drain, type of reconstruction, anastomosis
approach (intracorporeal or extracorporeal), anastomosis
performance (linear stapler, circular stapler, hand-sewn
or combinations), total operative time, each anastomosis
time (pancreaticojejunostomy, cholangiohepaticojeju-
nostomy and gastroenterostomy), intraoperative compli-
cations, estimated blood loss and intraoperative blood
transfusion.

Histopathological information: tumour location,
tumour size, histological type, surgical margin status (RO
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resection rates), number of lymph nodes, number of posi-
tive lymph nodes, depth of invasion (T classification),
lymph node status (N classification) and American Joint
Committee on Cancer staging.

Postoperative clinical findings: length of postoperative
stay, postoperative blood transfusion, length of intrave-
nous analgesic use, drain production and amylase, post-
operative blood samples (ie, haemoglobin level, white
cell count and granulocyte: lymphocyte ratio), plasma
total bilirubin level, related tumour markers (ie, CA19-9,
CAI125 and CEA), date of patient mobilisation, date of
liquid diet, date of drain removal, postoperative compli-
cation, reoperation, Clavien-Dindo grade, adverse event,
cost of surgery and cost of hospitalisation.

Adjuvant chemotherapy: date of adjuvant chemo-
therapy, chemotherapy regimens, side effects, imaging
results, haemoglobin level, white cell count and related
tumour markers (ie, CA19-9, CA125 and CEA).

Follow-up: date of follow-up visit, patient status (alive,
dead or lost to follow-up), ECOG score, KPS score,
imaging results, related tumour markers (ie, CA19-9,
CA125 and CEA), DFS and OS.

Risk of bias

All adult patients with pancreatic masses eligible for PD
will be screened in all participating centres. The recruited
patients will be expected to be generalisable and represen-
tative to the wider population. Standard randomisation
will be conducted to ensure comparable baseline charac-
teristics between each group. To minimise confounding,
allocations will be stratified by centre.

The primary outcome of this trial is the 5-year OS rate,
which is objective and will be obtained from the planned
follow-up data. The participants, surgeons, and nursing
staff will not be blinded to interventions due to the char-
acteristics of this trial, which compares MIS and conven-
tional open surgery. The responsible surgeons will not
be involved in the postoperative management of patients
and determination of patients’ discharge. Data collectors,
outcome assessors, and data analysts will all be blinded to
surgical techniques.

To minimise missing data bias, data for the primary
outcome will be routinely collected and regularly
reviewed.

Results of this trial will be reported in accordance with
the CONSORT statement'® to minimise reporting bias. In
addition, the trial protocol is reported according to the
SPIRIT statement™ to assure full transparency throughout
this trial and subsequent reporting.

Assessment of cross-over patients

Conversion from LPD to OPD is closely associated with
intraoperative situations, including technical infeasibility
and significant bleeding, which is unavoidable even for
experienced surgeons who have passed the learning
curves, making it impossible to eliminate conversion
by modifying inclusion and exclusion criteria. The
conversion rate in our previous trial comparing LPD

and OPD for pancreatic or periampullary tumours was
4%." Considering the techniques complexity in LPD for
PDAC, the maximum conversion rate within this trial is
cautiously estimated to be 10%. Reasons for conversion
will be recorded in detail and further evaluated in the
subgroup analysis.

Statistical analysis

A statistical analysis plan will be developed and agreed
on by the data collection group. All main statistical anal-
yses will be performed according to an ITT principle,
and the primary analysis will be based on the mITT, PP
and AT set. Patients deemed unresectable intraopera-
tively or who do not receive surgical resection will not
be considered in any of the analysis sets. The mITT set
will comprise all patients in the group to which they were
randomised regardless of the actual received surgery. The
PP set will include patients without major protocol viola-
tions. Patients converted from LPD to OPD will not be
included in the PP set. The AT set will be analysed with
considerations of the actual treatment of patients, rather
than their randomisation. For robust interpretation, the
results of the three primary analysis sets should lead to
similar conclusions; otherwise, possible reasons behind
discrepancies must be discussed. OS and DFS will be anal-
ysed from the date of pancreatic resection to the date of
death (for OS) or date of regional recurrence or systemic
spread (for DFS). The OS and DFS curves for the entire
follow-up period will be estimated according to Kaplan-
Meier method and compared using a log-rank test.
Time-specific OS and DFS probabilities at appropriate
time points will be derived from the survival curves and
the Greenwood estimate will be used to construct corre-
sponding a 95% CI. HRs and two-sided 95% CIs will be
estimated using a Cox regression model after confirming
the proportional hazards assumptions.

In summary, continuous data will be presented as
mean+SD and will be compared using Student’s ¢ test
or Mann-Whitney U test. Categorical variables will be
compared using the y” test or Fisher’s exact test, as appro-
priate. Statistical analyses will be conducted using SAS
software V.9.4 (SAS Institute). A p<0.05 (two-tailed) will
denote statistical significance.

Monitoring

Throughout the trial, a trained, qualified and indepen-
dent monitor will periodically visit each participating
centre to randomly check protocol compliance, compli-
ance with the inclusion and exclusion criteria, proper
implementation, obtainment of informed consent forms,
source data verification and reporting of serious adverse
events. Adverse events will be graded using the Common
Terminology Criteria for Adverse Events V.5.0.* The
Hospital Ethical Committee and Chinese Clinical Trial
Registry are responsible for collection and management
of these data. Moreover, an independent agency will
handle the auditing every month.
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DISCUSSION

The TJDBPS07 trial is designed as a prospective, multi-
centre, randomised controlled, and open-label trial to
assess the long-term oncological and short-term surgical
outcomes of LPD and OPD for PDAC treatment. The
results of our TJDBPSO1 trial suggested that LPD is a
safe and feasible procedure for treating pancreatic or
periampullary tumours, with comparable short-term
outcomes to OPD in highly experienced hands.'? %" The
TJDBPS07 trial follows TJDBPSO1 and focuses on the
comparison of LPD and OPD for treatment of resectable
PDAC. In consideration of the complexity and difficulty
of PD, surgeons participating in this trial are required to
complete a structured training programme for LPD and
pass the learning curve by finishing a minimum of 104
LPDs, as suggested by the results of a retrospective study
on the learning curve for LPD in China."*

Minimally invasive surgeries have gained increasing
popularity in recent years because they have shown some
promise in improving perioperative outcomes.” Never-
theless, their long-term effects on patients with malignant
diseases require further exploration. Several RCTs focused
on this topic and reported different conclusions. A study
by Yu et alfound that laparoscopic distal gastrectomy and
open surgery had comparable DFS and OS in patients
with locally advanced gastric cancer.” Moreover, a study
by Kitano et al concluded that laparoscopic D3 surgery
was not inferior to open surgery in terms of OS in patients
with stage II and III colon cancer.”® However, research
by Ramirez et al suggested that for patients with early
cervical cancer, minimally invasive radical hysterectomy
resulted in lower rates of DFS and OS than open radical
hysterectomy.” The current guidelines of NCCN suggest
that minimally invasive surgeries are feasible and safe for
patients with hepatobiliary cancer,” colon cancer,™ rectal
cancer,35 ovarian cancer,‘% cervical cancer’’ and pancre-
atic cancer,” among others. Meanwhile, many of these
guidelines state that their long-term safety needed to be
further evaluated in more high-quality researches.

With a 5-year survival rate of approximately 10%, the
highly fatal pancreatic cancer is becoming an increasingly
common cause of cancer-related mortality. Surgical resec-
tion represents the only chance of cure for patients with
resectable pancreatic cancer.”® An increasing number of
researchers are interested in the therapeutic effects of
LPD on patients with PDAC in recent years,39 but there
is still a lack of prospective research supporting its long-
term safety in these patients. Available evidence is based
on a few retrospective studies with limited quality.** The
data of 322 patients with PDAC (108 undergoing LPD
and 214 undergoing OPD) demonstrated that LPD was
technically feasible for PDAC treatment and was associ-
ated with better length of stay, postoperative recovery,
and pursuing adjuvant treatment than OPD. This study
simultaneously showed comparable OS but longer DFS
in LPD than OPD," while other studies have indicated
that the long-term survival and perioperative outcomes
were comparable between LPD and OPD for treatment of

selected PDAC patients.*** Considering the controver-
sies among existing publications and limitations of obser-
vational studies, doctors and researchers in the field of
PDAC emphasise the necessity and importance of large-
scale multicentre RCTs.

In conclusion, the TJDBPS07 trial is a multicentre
randomised controlled, non-inferiority trial investigating
the long-term survival and the preoperative safety of LPD
and OPD for resectable PDAC. This trial aims to evaluate
differences in the 5-year OS rate between LPD and OPD
for PDAC treatment. The results of this trial will provide
high-level evidence for guiding the daily practice of PDAC
management.

Trial status

The protocol of this trial was proposed by the investigator
from Tongji Hospital, and the final version was approved
by Tongji Institutional Review Board. The first enrolled
patient has been given the randomised number in August
2019. All 10 centres are actively recruiting patients by the
time this protocol is submitted. Recruitment will approxi-
mately be completed by March 2022.

Patient and public involvement

This trial will not involve either patients or the public in
the design, recruitment, conduct of the study or measure-
ment of outcomes. The trial results will not be notified
to every single patient, while instead, the results will be
presented in academic conferences, and disseminated
via open-access and peer-reviewed journals. This trial will
investigate patient-reported outcomes, using tools such as
questionnaires about quality of life.

ETHICS AND DISSEMINATION

Each participant will sign an informed consent document
before inclusion; this form is provided by a qualified
team member and subsequently sent to and preserved
by the data collection team. All participations are volun-
tary and have the right to withdraw from the study for
any reason whenever they want to. If they do withdraw,
they will still receive standard treatment according to
local hospital procedures. The study will be conducted in
accordance with the principles outlined in the Declara-
tion of Helsinki and its later amendments.* This trial was
approved by Tongji Hospital Ethics Committee (approval
number: TJ-IRB20190318) in March 2019. Local ethical
approval was confirmed from each participating centre
before recruiting at other centres. All authors have access
to study data and reviewed and approved the final manu-
script. The results of this trial will be presented in inter-
national meetings, and final trial results will be published
in an open access, peer-reviewed journal.
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