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ABSTRACT

Introduction In the last decade, video-assisted
thoracoscopic surgery (VATS) lobectomy for non-small cell
lung cancer (NSCLC) has had a major effect on thoracic
surgery. Retrospective series have reported benefits of

VATS when compared with open thoracotomy in terms of
postoperative pain, postoperative complications and length of
hospital stay. However, no large randomised control trial has
been conducted to assess the reality of the potential benefits
of VATS lobectomy or its medicoeconomic impact.

Methods and analysis The French National Institute of
Health funded Lungsco01 to determine whether VATS for
lobectomy is superior to open thoracotomy for the treatment
of NSCLC in terms of economic cost to society. This trial

will also include an analysis of postoperative outcomes,

the length of hospital stay, the quality of life, long-term
survival and locoregional recurrence. The study design is

a two-arm parallel randomised controlled trial comparing
VATS lobectomy with lobectomy using thoracotomy for the
treatment of NSCLC. Patients will be eligible if they have
proven or suspected lung cancer which could be treated by
lobectomy. Patients will be randomised via an independent
service. All patients will be monitored according to standard
thoracic surgical practices. All patients will be evaluated at
day 1, day 30, month 3, month 6, month 12 and then every
year for 2 years thereafter. The recruitment target is 600
patients.

Ethics and dissemination The protocol has been approved
by the French National Research Ethics Committee (CPP Est I:
09/06/2015) and the French Medicines Agency (09/06/2015).
Results will be presented at national and international
meetings and conferences and published in peer-reviewed
journals.

Trial registration number NCT02502318.

INTRODUCTION

Background and rationale
In 2012, in France, the incidence and mortality
rates for lung cancer were, respectively, 51.7

Strengths and limitations of this study

» To date, all of the publications dealing with video-
assisted thoracic surgery (VATS) lobectomy have
been retrospective observational studies based on
propensity scores in order to reduce bias; however,
randomised controlled trials (RCTs) are the only
experimental designs to provide optimal control of
bias.

» This trial will be the first prospective multicentre
RCT to assess the medicoeconomic impact of VATS
lobectomy when compared with open thoracotomy
for the management of non-small cell lung cancer
(NSCLC) from the societal perspective.

» This ftrial is expected to determine whether
VATS lobectomy provides benefits in terms of
postoperative  complications, quality of life,
postoperative mortality, length of hospital stay
and overall survival when compared with open
thoracotomy for the management of NSCLC.

» Validation of the judgement criteria will be performed
blindly by an independent adjudication committee
that includes three thoracic surgeons.

» The limitations are inherent to RCTs: they concern
the extrapolation of the results in centres which do
not have the same expertise as the trial participating
centres, as well as the estimation of overall survival
and disease-free survival which are secondary
assessment criteria.

and 37.0 per 100 000 person-years in men
and 18.6 and 12.9 per 100 000 person-years in
women, and around 30 000 people died.'
No randomised controlled trial (RCT) has
compared surgery alone with radiotherapy
or chemotherapy alone, or ablative thera-
pies in otherwise healthy patients with stage
I and II non-small cell lung cancer (NSCLC).
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The argument for surgery comes primarily from consis-
tent data from retrospective surgical series, databases and
registries showing higher survival rates after surgery than
after other treatment modalities.” The type of lung resec-
tion is quite well codified (lobectomy or pneumonectomy)
depending on the size and location of the tumour. Today,
the conventional approach for lobectomy is thoracotomy,
which could be posterolateral or lateral thoracotomy.”
Currently, there is no scientific evidence to say that one
type of thoracotomy is better than the other. Lobectomy is
a major surgery for patients and morbidity is high. Respi-
ratory complications are the main complications after
lobectomies performed by thoracotomy, affecting around
12% of patients according to the results from the National
North-American Thoracic Surgery database.” These
results are confirmed by data from the French National
Society of Thoracic and Cardiovascular Surgery data-
base, which reported a rate of respiratory complications
of around 15%." Respiratory complications have a major
impact on the length of stay in intensive care units (ICUs)
and hospitals and, in the more severe cases, could lead to
acute respiratory distress syndrome (ARDS) and death.”

In the last decade, video-assisted thoracoscopic surgery
(VATS) lobectomy for NSCLC has had a major effect on
thoracic surgery.” In France, the use of VATS lobectomy
increased from 1.3% of lobectomies in 2003 to 13% in
2012.° The major benefit of this minimally invasive proce-
dure is to reduce postoperative pain and improve quality
of life.”

A recent RCT involving 206 patients and comparing
VATS with open thoracotomy showed a benefit of VATS
regarding postoperative pain and quality of life during the
first year of follow-up.” The authors highlighted a major
decrease in the number of episodes of moderate-to-severe
pain and an increase in quality of life scores during the
52 weeks of follow-up. Moreover, recent meta-analyses
have highlighted a decrease in the length of hospital stay
and a decrease in postoperative complications, such as
atelectasis or pneumonia.*"” To date, only three RCTs
comparing VATS lobectomy with open thoracotomy for
the treatment of lung cancer, in terms of complications
and overall survival, have been published in English.'*"
Moreover, these trials included fewer than 100 patients
each and were all conducted in a single centre. Two of
these trials were not defined by a single principal judge-
ment criterion but several heterogeneous criteria, making
it difficult to interpret and extrapolate the results.'® "
Another trial had a judgement criterion which was not
clinically relevant.”’

In arecent publication from the Surveillance, Epidemi-
ology and End Results (SEER)-Medicare database, Paul et
al, suggested that multicentre RCTs could help to assess
the usefulness of new technologies.”’ Indeed, the level
of evidence from studies using propensity scores is lower
than that from RCTs.” Moreover, a medicoeconomic
study is needed to determine whether the costs induced
by VATS are offset by the reduction in postoperative
complications.

Many studies have shown that long-term survival and
locoregional recurrence in patients operated on by VATS
were comparable to those in patients who underwent
lobectomy by thoracotomy.*™”

In 2013, the recommendations of the American College
of Chest Physicians confirmed a significant reduction in
respiratory complications in patients who had undergone
VATS lobectomy.” These recommendations are based on
retrospective cohort studies and meta-analyses of non-ran-
domised studies to show the clinical benefits of VATS.”

Regarding the economic impact, only a few retrospec-
tive cohort studies have evaluated the financial impact
of VATS lobectomy when compared with open thora-
cotomy. These studies showed a trend towards a lower
total cost of VATS when compared with thoracotomy,” ™’
but other studies showed no difference between the two
approaches.”” %

Studies highlighting the superiority of VATS reported
that VATS was a more expensive surgical procedure,
but the shorter length of hospital stay counterbalanced
this additional cost and led to a lower total hospital cost
compared with open thoracotomy. However, these studies
were retrospective and did not take into account the cost
of all the equipment such as video and endoscopic appa-
ratus. Moreover, the evidence of the benefit of VATS
should be confirmed by the ongoing VIOLET trial, which
will compare VATS with open thoracotomy for NSCLC, in
terms of effectiveness, cost-effectiveness and acceptability.”’

The minimally invasive nature of VATS should have
a positive impact on postoperative expectoration and
ventilation, and the incidence of postoperative respira-
tory complications, including atelectasis, pneumonia and
ARDS, should therefore be reduced by VATS. These respi-
ratory complications are responsible for prolonged stays in
ICUs and overall hospitalisation. They also have an impact
on recovery and quality of life when patients return home.
The reduction in the incidence of complications should
counterbalance the additional cost of VATS. This paper
presents a large RCT to assess the medicoeconomic impact
of VATS lobectomy when compared with open thora-
cotomy.

Objectives

The primary aim is to evaluate the medicoeconomic
impact of VATS lobectomy when compared with thora-
cotomy for the management of NSCLC from the societal
perspective.

Secondary aims are to assess the impact of VATS on
the budget to determine whether VATS is economi-
cally sustainable for the healthcare payer and for the
healthcare facility, the rate of conversions from VATS
to thoracotomy, postoperative complications at 30 days,
postoperative death, the use of analgesics in the postop-
erative period, the number of mediastinal lymph nodes
removed and the duration of hospital stay. Finally, other
secondary aims are to evaluate quality of life at 30 days
and after 3, 6 and 12 months. Long-term survival and
locoregional recurrence will also be analysed.
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Trial design

The study design is a two-arm parallel RCT comparing
lobectomy performed by VATS with lobectomy using
thoracotomy for the treatment of lung cancer.

METHODS
Participants, interventions and outcomes

Study setting

This is a multicentre RCT involving 12 French depart-
ments of thoracic surgery. Every participating centre had
already performed more than 50 VATS lobectomies.

Eligibility criteria

Inclusion criteria:

» Patients who have given their consent,

» Any patient with proven or suspected NSCLC which
could be treated by lobectomy,

» Patients with a negative mediastinoscopy or negative
endobronchial ultrasound following a positron
emission tomography scan showing uptake in
mediastinal lymph nodes in the preoperative
examination,

» Age >18 years,

» Patients with national health insurance cover,

» Patients fit for surgical resection.

Exclusion criteria:

» Adults under wardship,

» Pregnant or breastfeeding women,

» Tumours in contact with the pulmonary artery or
developing in the lobar bronchi after bronchial
fibroscopy,

Tumours invading:

The chest wall,

» the mediastinal pleura or structures of the
mediastinum (superior vena cava, trachea, the
main-stem bronchi, aorta and oesophagus,
vertebrae),

the diaphragm,

the neurovascular structures of the apex (brachial
plexus, subclavicular artery, subclavicular vein)
causing Pancoast-Tobias syndrome,

>
>

vy

» Patients with histologically proven contralateral
or supraclavicular lymph node (N3) involvement
whatever the harvesting method,

Patients with metastasis (brain, bone, liver, adrenal
glands, contralateral lung and pleura),
Patients who have undergone
chemotherapy and/or radiotherapy,
Patients who have already undergone thoracotomy,
Patients with decompensated heart failure or with a
systolic ejection fraction <30%,

Patients with severe pulmonary artery hypertension,
Patients with untreated valve disease,

Patients with unstable angina despite appropriate
treatment,

neoadjuvant

Vvyvy VVY VvV VY

» Patients with untreated carotid stenosis greater than
70%,

» Patients with histologically proven cirrhosis with
various decompensations or who have presented
haemoptysis because of oesophageal varicose veins,

» Patients with severe neurological sequelae
(hemiplegia, paraplegia and tetraplegia),

» Patients presenting severe psychiatric disorders
(dementia, psychosis).

Interventions Subtitle "interventions" is in the same paragraph as
eligibility criteria

Lobectomy using video-thoracoscopy

Two approaches are possible: either the surgeon stands

behind the patient (posterior approach) or in front of

the patient (anterior approach).
The operation will be performed using either approach
at the discretion of each team depending on its habits:

» Either using total VATS, with three or four ports; the
surgical specimen will be removed by enlarging one of
the port wounds;

P Orthe operation will be performed using two or three
ports associated with a utility minithoracotomy of
approximately 4 cm in the fourth or fifth intercostal
space along the anterior or posterior axillary line
through which the instruments will be inserted
into the thorax. For the utility minithoracotomy, it
is possible to use a skin retractor, but the ribs must
never be spread using a Finochietto-type or Tuffier-
type rib spreader. The surgeon will perform the
whole operation by looking at the screen only.

The camera used will have a 10 mm fibrescope pref-
erably with a visual angle of 30°. It will be positioned in
the seventh or eighth intercostal space via a port. The
specific instruments for VATS will be used, as well as an
‘EndoGIA’ stapler. The vascular elements of the target
lobe will be dissected and then individually stapled using
an EndoGIA stapler. The lobar bronchi will be dissected
and individually stapled.

The surgeon must send the different lymph nodes fresh
in separate flasks marked with the name of the patient,
the date of the operation and the lymph node station with
its corresponding number.”

Mediastinal lymphadenectomy will be performed
systematically during every lobectomy.”® On the right
side, it will include dissection of the superior mediastinal
nodes (no 2 and no 4) and, when necessary, the prevas-
cular lymph nodes on the anterior border of the superior
vena cava and the retrotracheal nodes will be resected
(no 3) and the subcarinal or tracheobronchial lymph
nodes will be dissected (no 7). All of the lymph nodes in
contact with the oesophagus from the arch of the azygos
vein to the costophrenic angle will be resected (no 8).
Finally, the pulmonary ligament will be cut to its contact
with the inferior pulmonary vein and all of the lymph
nodes at this station will be resected (no 9).
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On the left side, lymph nodes in the para-aortic station
(no 6) and the subaortic station will be dissected (no 5).
Dissection of the inferior mediastinal station will include
subcarinal or tracheobronchial lymph nodes (no 7),
lymph nodes in contact with the oesophagus (no 8) and
pulmonary ligament lymph nodes (no 9).

The chest cavity will be drained in accordance with the
habits and principles of each surgical team using one or
two chest tubes. An outpatient drainage system can be
used.

Lobectomy using thoracotomy

Two types of thoracotomy are possible: posterolateral
thoracotomy with muscle sparing or lateral thora-
cotomy. Each surgical team will choose one of the
two approaches in accordance with its experience. At
the start of the study, each team must determine the
approach it will use throughout the trial. The lobectomy
will be performed in accordance with the usual princi-
ples of each team.

The surgeon must send the different lymph nodes fresh
in separate flasks marked with the name of the patient,
the date of the operation and the lymph node station with
its corresponding number.”

Mediastinal lymphadenectomy will be performed
systematically during every lobectomy as described
above.” The chest cavity will be drained in accordance
with the habits and principles of each surgical team using
one or two chest tubes. An outpatient drainage system
can be used.

Postoperative analgesia

» Analgesia (morphine) will be delivered via the epidural
catheter or paravertebral catheter or intravenously
using a syringe pump self-monitored by the patient.

» For each centre, the mode of administration of
analgesia will be the same for both groups. Each
centre must choose a mode of administration to
use throughout the whole study and up to the last
inclusion.

» The combination with other analgesics is permitted.

Chest physiotherapy

All patients will have respiratory and motor physiotherapy
immediately after the surgery at least twice a day during
hospital stay.

Oxygen therapy

» Patients will have nasal cannula. The oxygen sensor
will be removed as soon as the oxygen saturation is
above 93%.

» Saline aerosols will be prescribed if the patient has
difficulty in expectorating.

Non-invasive ventilation (NIV) is not prescribed as a
preventive therapy (unauthorised) postoperatively and
for the two randomised groups. It will be used only when
the patient has an element of the primary outcome (respi-
ratory complications: severe dyspnoea or obstruction).

Thrombophlebitis will be prevented by stockings and
anticoagulants. Because of the absence of consensus,
postoperative anticoagulation will be managed according
to the usual practices of each centre. Immediately after
the surgery, the patient could be seated and then walk
around the room and in the hallway.

Removal of chest tubes

The following criteria have to be respected:

» Radiography: lung to the wall and no pleural effusion.
» No bubbling cough.

» Amount of liquid <300 mL/24 hours.

Leaving the hospital

» The patient can leave the hospital when the chest
tube is removed.

» For patients with prolonged bubbling, the use of a
Heimlich valve can be considered for the return to
home.

Outcomes
Primary outcomes
An incremental cost-effectiveness ratio associated with
the use of VATS when compared with thoracotomy will
be estimated from the societal perspective and expressed
in terms of cost per life year gained. To evaluate this final
end point, an intermediate criterion will be estimated:
postoperative respiratory complications. Postoperative
respiratory complications include at least one of the
following elements collected at 30 days:

» The use of NIV. Severe dyspnoea associated or not with
bronchial congestion requiring NIV (a respiratory
rate >30 cycles/min or with a decrease in SaO, <93%).
NIV can be implemented in the surgery unit or the
patient can be transferred to the ICU depending on
his/her clinical status and the organisation of each
centre,

» The onset of atelectasis defined as ‘any congestion
or obstruction of a lobe or a lung requiring one or
several postoperative fibroscopic aspirations’,

» Pneumonia defined by the presence of fever
238.5°C associated with purulent expectoration
and/or associated with new infiltrate on the lung
X-ray,

» Mechanical ventilation for more than 2 days after

the surgery,

Reintubation,

ARDS defined as ‘a type of lung failure that may

result from any disease that causes large amounts of

fluid to collect in the lungs’,

» Health-related quality of life will be evaluated using
the EQ-5D.”

vy

Secondary outcomes

» Cost of the surgical technique, induced costs and
avoided costs,

» Conversion from VATS to thoracotomy,

4
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» Intraoperative complications: including vascular
injury, stapling defects (vessels or bronchi),

» Haemorrhagic complications defined as ‘any
intraoperative or postoperative bleeding requiring
transfusions and/or a repeat operation to achieve
haemostasis or to remove clots’,

» Postoperative complications at 30 days:

» Prolonged air leaks, defined as ‘any bubbling
requiring maintenance of the chest drain beyond
the 7" day after the pulmonary resection’,

» Cardiovascular complications defined as ‘rhythm
disorders, heart failure or cardiogenic shock,

myocardial infarction, pulmonary embolism,
cerebrovascular  accident, acute lower-limb
ischemia’,

» Bronchopleural fistula diagnosed by bronchial
fibroscopy,

» The total quantity (in mg) of morphine administered
in the postoperative period,

» In-hospital mortality rate defined as any death

occurring within the 30 days following or during

the same hospitalisation as the surgery. The causes

of death will be recorded, notably those related to a

respiratory complication and those due to another

cause,

Duration of hospital stay (days),

Rehospitalisation,

The number of lymph nodes harvested from each

mediastinal site will be estimated and the pTNM

stage will be determined,

» Quality of life at 3, 6 and 12 months using the SF-36
questionnaire.

» Survival, locoregional recurrences and adjuvant
therapy use at 12, 24 and 36 months.

vvyy

Participant timeline

Duration of the study

Duration will be:

» 24 months for inclusion,

» 36 months of follow-up for each patient,

» 60 months for total duration of the study (from the
firstinclusion to the last follow-up of the last patient).

Study programme
The study programme is summarised in table 1.

Flow chart
The flow chart of the protocol is summarised in figure 1.

Sample size
The different cohort studies and the French thoracic
surgery database Epithor report a rate of respiratory
complications following lobectomy using thoracotomy of
around 15%. The hypothesis that lobectomy using VATS
will reduce postoperative respiratory complications by 7%
is seemingly pessimistic given the different North-Amer-
ican studies. Cohort studies report a decrease of 10% in
postoperative complications using VATS. This study is a
superiority trial to demonstrate that VATS will reduce
respiratory complications compared with thoracotomy.
With a unilateral type I error of 5% and a type II error
of 20%, the estimated number of patients in each group
is 256. To take into account deviations from the protocol
notably conversions from VATS to thoracotomy, we wish
to include 300 patients in each arm, that is to say a total
of 600 patients.

Recruitment
Every centre participating in this study must include 50
patients, which means two to three patients every month.

Table 1 Summary of the study programme

Preoperative Day 1 Day 30

Month 3

Months 24,

Month 6 Month 12 36 and 60

Eligibility J
Informed N
consent

Randomisation +/

Characteristics +
of patients

EQ-5D Vv Vv v

questionnaire

SF-36 vV vV v

questionnaire

Judgement \
criteria

Adverse N \
events

Long-term
survival
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Figure 1

Flow chart

Assessed for eligibility

o

Randomised

Allocated to lobectomy
using Videothoracoscopy

Allocated to Lobectomy
using thoracotomy
Evaluation criteria
Analysed

- B e
- Analysed

Figure 1 Flow chart of the protocol.

Allocation of interventions
Sequence generation
Randomisation is directly available to the investigators in
the eCRF software (http://www.ecrf-medsharing.com/).
The number of patients in each of the treatment groups
will be equal with a ratio of 1:1. Stratification by centre is
envisaged since the different practices of each team may
have an impact on the judgement criterion. The list of
randomised patients will be divided into blocks of 12 to
obtain balanced groups. The randomisation will be avail-
able after checking inclusion criteria.

A comprehensive document describing the randomis-
ation procedure will be kept in a confidential manner at
the Clinical Research Unit of Dijon University Hospital.

Blinding
The independent adjudication committee (IAC)

Members
Three independent surgeons will constitute the IAC.

Role
Validation of the primary end point blindly.

Checking the cause of premature death (before 30
days).

Method

The patients’ medical records will be completely anony-
mous. Checking will be done blindly: members of the IAC
will not have any information on the type of procedure
performed, the surgery report will not be provided nor
will any documents allowing identification of the kind of

surgery performed. The study centre will also be blinded.
In the absence of a consensus, a telephone meeting will
be organised between the three members of the IAC.

Medical record provided
ICU report and hospitalisation unit report: All postop-
erative follow-up records containing information about
patients’ clinical status, prescriptions and care delivered
(NIV, prescription for antibiotics, fibroscopy examination
report and intubation use).

Biological examination: white blood cells, platelets,
PaO,, PaCO, and SaO,,

Bacteriological examinations: expectoration and/or
blood.

Pulmonary X-ray and thoracic CT scan reports.

Process

After a complete review of all documents provided by the
investigation centre, experts will have to fill out a dedi-
cated form and give an opinion about the following issues:
» Did respiratory failure require non-invasive
ventilation?

Was the patient intubated for respiratory failure?

Did the patient develop atelectasis?

Did the patient develop pneumonia?

Was it ARDS?

\ A A A4

The experts will have to answer the questions with
‘Yes’ or ‘No’. If necessary, they are able to ask for comple-
mentary information about the clinical status of the
patient and to justify their answer.

The completed form will be sent to the physician
responsible for the methodology and statistics of the
project, who will validate the primary end point.

Role of the methodologist:

Validate the primary end point with regard to the IAC
answers. In case of disagreement in expert opinions, the
majority opinion will be used. If necessary, the methodol-
ogist can organise telephone meetings with the three IAC
members to clarify their position.

Data management and analysis

Data management

Only the patient’s initials (first letter of the last name and
the first name) are reported in the eCRF software and
an anonymous code is created by the software. The code
includes the patient’s initials, the number of the centre
and the number corresponding to the position in the list
of inclusions.

Data will be collected in an electronic CRF created
using CleanWeb software. It will be directly available to
the investigators online at the following address: https://
chu-dijon.tentelemed.com/Ctms-chud/portal/login.
After identification using a login and a password created
at the Clinical Research Unit of Dijon University Hospital,
a comprehensive document describing the patient inclu-
sion procedure will be provided to the investigators.
Investigators are responsible for the accuracy, quality and

6
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relevance of all data entered. These data are immediately
verified through edit checks. As such, any changes in
values in the CRF must be validated. These changes will be
the subject of an audit trail. Justification for changes can
be included. The printing of the eCRF will be requested
at the end of study.

Statistical methods
All of the patients included will remain in their randomi-
sation group as it is an intention-to-treat study. The two
treatment groups will be compared in terms of patients’
characteristics: age, sex, lung function tests, performance
status, body mass index, comorbidities and TNM stage.
Qualitative variables will be compared using the %* test
(or Fisher’s test if the expected values are <5) and contin-
uous variables by Student’s t-test (or the Mann-Whitney U
test if the assumptions of normality or homoscedasticity
are not verified).

These comparisons will check the quality of randomi-
sation.

Principal judgement criteria

A global analysis of the composite end point will be
achieved and expressed as the percentage and relative
risk with their 95% CIs. For the comparison of the two
treatment groups without statistical adjustment, a  test
will be used. For the comparison of the two treatment
groups with statistical adjustment, a logistic regression
model will be used. The statistical adjustment will be
performed by introducing the following variables into
the model: age, sex, forced expiratory volume, the body
mass index, comorbidities and TNM stage. The adequacy
of the model will be verified by the Hosmer-Lemeshow
test. For the estimation of the SD of the coefficients of
the logistic model, we will take into account the centre’s
effect (‘standard error robust clustering’).

A further analysis will be conducted for each item of the
composite end point in order to verify the weight of each
of them on the overall result. This additional analysis will
only be exploratory without a causal interpretation.

Secondary judgement criteria

For the comparison of dichotomous and categorical
variables, a % test will be used. For the comparison of
continuous variables, such as holding time of the oper-
ating room, duration of ICU stay, the amount of morphine
administered and length of hospital stay, a Student’s t-test
will be used.

Survival rates will be calculated using the Kaplan-Meier
method. Postoperative deaths will be taken into account
in the calculation of the survival rates. The comparison
of the survival curves will be computed using the log-rank
test. A proportional hazards model (Cox model) will be
used to adjust the comparison of the two groups for prog-
nostic factors for survival.

For the analysis of the quality of life scores, an analysis
of variance for repeated measures will be used to model
time effects and to test the treatment effect with regard

to the interaction time. No intermediate analyses are
planned in the protocol. The threshold for significance
is set at 0.05. The analysis will be provided by the Clinical
Research Unit of Dijon University Hospital.

Monitoring

Data monitoring

A clinical research assistant, delegated by the promoter

(clinical research assistant (CRA) promoter), will regu-

larly visit every centre involved in the study during the

implementation of the trial, one or several times during

the trial according to a predetermined frequency

depending on the level of risk attributed to the research.
The aims of these visits are to:

» make sure that the protocol is followed,

» check that informed consent has been given,

» check the reporting of serious adverse events,

» follow the traceability of study drugs (visits to the

pharmacy, storage of and records for drugs),

» ensure quality control: compare data in the eCRF

with those in the source documents of the centre.

Persons in charge of quality control for biomedical
research and duly mandated by the promoter to do this
have access, provided that the persons concerned have
agreed, to participants’ individual data that are strictly
necessary for this control. They are subject to profes-
sional secrecy in the conditions defined by articles 226-13
and 226-14 of the penal code.

After every visit, a written monitoring report will be
provided (traceability of visits).

Harm

An adverse event is defined as ‘any untoward medical

occurrence in a patient or clinical trial subject enrolled

in a biomedical research whether or not this symptom is
related to the research or the product used’ or ‘an event
which is related to the research or the product used’.

A serious adverse event is defined as ‘any untoward
medical occurrence that at any dose fulfils at least one of
the following criteria’:

» Is fatal (results in death; NOTE: death is an outcome,
not an event),

» Islife threatening (NOTE: the term ‘life threatening’
refers to an event in which the patient was at risk of
death at the time of the event; it does not refer to an
event which could hypothetically have caused death
if it were more severe):

» Requires inpatient hospitalisation or prolongation
of existing hospitalisation,

» Results in persistent or significant disability/
incapacity (The terms ‘disability’ and ‘incapacity’
mean any clinically significant temporary or
permanent physical or mental disability that affects
the physical activity and /or quality of life of patients),

In the context of this protocol, the following will be
considered serious adverse events:
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» any event that leads to the death or threatens the life
of the person taking part in the research,

» any event that requires hospitalisation or
prolongation of the hospitalisation,

» any event that causes severe or lasting disability or
handicap,

Note: in case of failure of medical devices used for VATS
or thoracotomy, it should be reported as usual to local
medical-device surveillance correspondents. Moreover, if
the failure causes a serious adverse event, in addition to
reporting to medical-device surveillance correspondents,
the investigator must fill in a serious adverse event form
and send it to the sponsor.

Description of expected adverse events
Expected adverse events/effects are:

adverse events related to anaesthesia,

perioperative complications: haemorrhage,

arrhythmia, vascular injury, stapling defects,

postoperative complications:

respiratory complications: bronchial obstruction,

pleural effusion, pneumonia, atelectasis, ARDS,

prolonged air leaks, torsion of lobe, pulmonary
infarct, chylothorax,
» infectious complications: pyothorax, postprocedural
site. wound infection, bronchopneumopathy,
pulmonary empyema,
haemorrhagic complications,
cardiovascular complications: pulmonary oedema,
cardiac failure, arrhythmia, myocardial ischaemia,
lower-limb  ischaemia, cerebrovascular
accident, cardiogenic shock,
postoperative pain,
bronchopleural fistula,
venous thromboembolic events,
subcutaneous emphysema,
nerve injury (including recurrent nerve paralysis,
phrenic nerve paralysis, intercostal nerve injury,
brachial plexus lesion),
» rib fracture.

vy VvV

vy

acute

VVYVYVYY

Conduct in case of such events

The investigator will make the initial declaration of a
serious adverse event. The principal investigator informs
the sponsor by telephone, fax or mail of the onset of any
serious adverse event (that is to say whether t the event is
linked to the product being studied or to the research),
whether it is expected or unexpected. Adverse events
that are not serious will be recorded in the case report
forms.

This information must be passed on within 24 working
hours following discovery of the serious adverse event,
and then by mail within 48 working hours, by sending the
declaration form for serious adverse events completed
and signed by an investigator to:

CHU Dijon—Direction de la Recherche Clinique, 14
Rue Gaffarel, 21079 Dijon cedex

Fax: 03.80.29.36.90

Auditing

The investigators accept to meet the requirements of the
promoter and the competent authority concerning study
audits or inspections. Audits can take place at any stage of
the study, from the development of the protocol to publi-
cation of the results and archiving of the data used or
produced in the context of the study.

Ethics and dissemination

Research ethics approval

The trial cannot begin until the authorisation of both
the Comié de Protection des Personnes (CPP) and the
Competent Authority (French Medicines Agency) has
been obtained. The protocol was approved by the CPP Est
I the 9 June 2015, and authorisation was obtained from
the French Medicines Agency on the 9 June 2015.

The authorisation of the competent authority becomes
null and void if within 6 months following the authorisa-
tion the research has not started (meaning no one has
been included in the protocol). The authorisation of
the CPP becomes null and void if within 1 year following
approval the research has not started (meaning no one
has been included in the protocol).

Neither the investigator nor the promoter can modify
this protocol without the prior written agreement of the
other party. If substantial modifications have to be made,
they must be made via an amendment to the protocol.
This amendment will be applied once it has been autho-
rised by both the CPP Est III and the competent authority.

Consent or assent

The surgeon will inform patients of the existence of
the study during the preoperative consultation and will
ask for their agreement to participate in the study after
checking the inclusion and non-inclusion criteria.

In the preoperative period, patients’ characteristics will
be collected (age, sex, WHO performance status, body
mass index, comorbidity and TNM stage). Pulmonary
function tests, blood gas tests and lung cancer check-ups
will be done as usual.

Confidentiality

In accordance with the provisions of article R. 5120 of
the Public Health Code, the investigator and any person
involved in the trial will be bound by professional secrecy,
in particular with regard to the nature of the products
being studied, the trials, the persons taking part and the
results obtained subject to the provisions set out in article
L. 11239 (new numbering system) of the Public Health
Code. Unless they have the agreement of the promoter
(Dijon CHU), they can only provide information on the
study to the Health Authorities, including inspectors as
mentioned in article L.209-13 (old numbering system) of
the Public Health Code.

No comments about the trial, either verbally or in
writing, will be made without the authorisation of both
the coordinating investigator and the promoter (Dijon
CHU).
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The computer file used for this research will require
the authorisation of the ‘Commission Nationale de I'In-
formatique et des Libertés’ in application of articles
40-1 and in accordance with the law ‘Computer science
and Freedom’. Patients’ medical data will be processed
by computer and will only be communicated to the
promoter and, if needed, to the Health Authorities, in
conditions that ensure their confidentiality. Patients can
exercise their right to have access to and to rectify their
data by contacting the investigator.

Dissemination policy

Dijon University Hospital is interested in the publication
of the results of every trial. For every publication, the
investigator must mention Dijon University Hospital, in
accordance with the Charter for Publications.

In studies funded by the PHRC or by specific funding
provided by Dijon University Hospital (eg, internal call
for projects), the publication must specify the sources of
funding, the promoter.

The results of this trial will be submitted to a journal
related to thoracic surgery.
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