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Part I: Trial related part of the protocol


Title of the trial

Safety and Efficacy of Patient Controlled Analgesia using the Sublingual Sufentanil Tablet System (SSTS) in a fast track rehabilitation program after Total Knee Arthroplasty.
Trial number

EudraCT number: 2019-001232-59

Protocol number: AGO/2019/002


Objective of the study

The present study tests the hypothesis that SSTS is an efficient and safe analgesic technique allowing fast track rehabilitation after total knee arthroplasty in a prospective cohort design. 

Main objective:

Efficiency of SSTS which is defined as 75% or more of the treated patients proves NRS less than 4 during 48 hours postoperatively, additionally to the basic pain treatment (paracetamol and NSAID)

Secondary objectives:

Safety of the SSTS based on the amount and type of side effects, classified conform NIH criteria (CTCAE) (National institute of health criteria (common terminology criteria for adverse events)) and the risk of causal relationship with the treatment 
Level of analgesia during physiotherapy


Endpoints of the study

Primary endpoints

Cumulative/total time when NRS<4 during 48 hours postoperatively

Secondary endpoints

· length of hospital stay
· nausea
· vomiting
· itching
· drowsiness
· constipation
· desaturation
· evaluation by health care workers (nurses, physiotherapists)
· evaluation by the patient
· consumption of study medication during study period for each patient


Timepoints

Cumulative/total time when NRS<4 during 48 hours postoperatively – after 48 hours postoperatively
Length of hospital stay – after the patient discharge
Nausea, vomiting, itching, drowsiness, constipation, desaturation – up to 72 hours postoperatively
Evaluation by the patient – after discontinuation of study medication
and before discharge from hospital
Evaluation by health care workers – until 7 days after discontinuation of study medication
Consumption of study medication per patient during the study period – after discontinuation of study medication


General information

Investigator(s)

Prof. Dr. Patrick Wouters, University Hospital Ghent
Dr. Luc Verbanck, Yperman Hospital, Ieper
Dr. Aliaksandra Parashchanka, University Hospital Ghent
Prof. Dr. Jan Victor, University Hospital Ghent
Dr. François Hardeman, Yperman Hospital, Ieper;
Dr. Boury Johan, Yperman Hospital, Ieper,
Dr. Nele Arnout, University Hospital Ghent
Dr. Thomas Tampere, University Hospital Ghent
Dr. Virginia Liberton, University Hospital Ghent
Dr. Gert Bearelle, University Hospital Ghent
Sponsor

Ghent University Hospital

Departments/laboratories involved in the study

Department of Anesthesiology, Ghent University hospital
Department of Anesthesiology, Yperman hospital Ieper
Department of Orthopedic Surgery, Ghent University hospital
Department of Orthopedic Surgery, Yperman hospital Ieper
Department of Rehabilitation Sciences and Physiotherapy, Ghent University hospital

Introduction

The sufentanil sublingual tablet system (SSTS) is an innovative patient-controlled analgesia (PCA) device for the management of acute moderate to severe postoperative pain in hospital settings in adult patients.(1) Phase III trials show that SSTS is not inferior to opioid-based Intravenous PCA, which is the current gold standard.  In comparison to intravenous PCA systems however, the SSTS is non-invasive and imposes far less restrictions on patient mobility.  These properties render it particularly suitable for clinical conditions where early mobilization is a key component of successful surgical outcome.  

Total knee arthroplasty is one of the most common major procedures performed today with a significant impact on health care budgets.(2)   Fast track rehabilitation programmes are being developed to control hospitalization costs associated with this procedure.  Interestingly, such pathway controlled fast track programs also appear to enhance functional recovery and to reduce complications.(3)  These beneficial effects are mainly attributed to the practice of rapid mobilization and early intensified physiotherapy which can only be achieved with effective analgesic techniques. 

Current PCA techniques – predominantly morphine based - are the gold standard for this purpose but they involve intravenous access and a programmable computer system requiring close supervision.  Reported shortcomings are systems failure leading to analgesic gaps, drug errors and restrictions in mobility since patients are tethered to IV poles.  The SSTS may overcome these limitations because the opioid used, sufentanil, has a more predictable time of onset, the delivery system does not require programming, and the device does not limit patient’s mobility.  It retains the benefits of potent analgesia as well as patient empowerment and is particularly suited to target the analgesic effect precisely to the level required in physiotherapeutic sessions.   
Previous studies evaluated SSTS in orthopedic and abdominal surgery in comparison to placebo or IV PCA but did not address analgesic efficacy during mobilization.(4) The present study will test the hypothesis that SSTS is an efficient and safe analgesic technique allowing fast track rehabilitation after total knee arthroplasty in a prospective cohort design. 
The study will focus on the efficiency of STSS which is defined as 75% or more of the treated patients proves NRS score less than 4 during 48 hours postoperatively, additionally to the basic pain treatment (paracetamol and NSAID).
Secondary outcome variables are patient satisfaction, health care worker’s evaluation of the system, side effects and hospital LOS (length of stay).    
Patients, nurses and physiotherapists will be instructed about optimal timing for administering a sufentanil tablet prior to the start of standardized mobilization therapy. Mobilization will be started within a time window of minimum 10 minutes and maximum 30 minutes following the administration of a sufentanil tablet.
 
1.	Frampton JE. Sublingual Sufentanil: A Review in Acute Postoperative Pain. Drugs. Springer International Publishing; 2016 Apr;76(6):719–29. 
2.	Cram P, Lu X, Kates SL, Singh JA, Li Y, Wolf BR. Total Knee Arthroplasty Volume, Utilization, and Outcomes Among Medicare Beneficiaries, 1991-2010. JAMA. American Medical Association; 2012 Sep 26;308(12):1227–36. 
3.	Hertog den A, Gliesche K, Timm J, Mühlbauer B, Zebrowski S. Pathway-controlled fast-track rehabilitation after total knee arthroplasty: a randomized prospective clinical study evaluating the recovery pattern, drug consumption, and length of stay. Arch Orthop Trauma Surg. 2012 Aug;132(8):1153–63. 
4.	Jove M, Griffin DW, Minkowitz HS, Ben-David B, Evashenk MA, Palmer PP. Sufentanil Sublingual Tablet System for the Management of Postoperative Pain after Knee or Hip Arthroplasty: A Randomized, Placebo-controlled Study. Anesthesiology. 2015 Aug;123(2):434–43. 

The present study

Study design

Multicentric interventional - prospective cohort study

Medication

Composition and dosing

Cartridge with 40 tablets of sufentanil 15microgram
Each tablet for sublingual use contains 15 micrograms sufentanil (as citrate).

Excipients:
Mannitol (E421)
Calcium hydrogen phosphate, anhydrous
Hypromellose
Croscarmellose sodium
Stearic acid
Magnesium stearate
Sunset yellow FCF Aluminium Lake (E110)


Max dose : 1.2mg (2 cartridges of 40 tablets)
Producer

Grünenthal GmbH
Zieglerstr. 6
D-52078 Aachen
Germany

Distributor

Grünenthal GmbH
Zieglerstr. 6
D-52078 Aachen
Germany

Packaging

EU/1/15/1042/001 Zalviso 15 μg Sublingual tablet Sublingual use cartridge (PC) 40 (1 cartridge x 40) tablets 

Administration way

Zalviso is available as sublingual tablets containing 15 micrograms of sufentanil. 
The tablets will only be administered on-site, where qualified personnel is available.
The patient places the Zalviso tablets under their tongue when needed using a special device. The device locks for 20 minutes after the patient has taken a tablet and does not allow the patient to take more than 3 doses in one hour. The device also uses an identifier so that only the patient who has been given a special thumb tag can release tablets. The tablets must be allowed to dissolve under the tongue and must not be chewed or swallowed. Treatment is continued over a period of 48 hours or if necessary up to 72 hours.
The study medication will be delivered to both centres separately by Grunenthal. 

Labelling

Commercially available labeling; following particulars will be added on a type 2 label: sponsor, study reference code, investigator, study participant initials, study ID, date of administration, for clinical trial use only, direction for use

Ghent University hospital: labelling will be done by the study nurse, in the study office
Yperman hospital: labelling will be done in the hospital pharmacy, by a pharmacist

Storage conditions

Storage in the original package in order to protect from light, temperature between 15°C and 25°C 
Ghent University hospital : – operating theatre, in a locked closet with temperature monitoring, accessible for staff members anesthesiology and study nurse
Yperman hospital – Hospital pharmacy with temperature monitoring, accessible for hospital pharmacists.  Study nurse or collaborating anesthesiologist will pick up study medication.
Ghent University hospital : the leftover study medication will be destroyed by the study nurse.
Yperman hospital : the leftover study medication will be returned and destroyed by the hospital pharmacy department of each centre.

Known side effects of the medication

Very common: 
nausea, vomiting, pyrexia.
Common: 
confusional state, dizziness, headache, sedation, heart rate increased, blood pressure increased and decreased, respiratory depression, constipation, dyspepsia, pruritus, involuntary muscle spasms, muscle twitching, urinary retention.
Uncommon: 
hypersensitivity, apathy, nervousness, somnolence, paraesthesia, ataxia, dystonia, hyperreflexia, vision disturbances, heart rate decreased, apnoea, dry mouth, hyperhidrosis, rash, dry skin, chills asthenia.

Drug accountability

Drug accountability will be documented both on hospital and patient level.

The subjects

Number of subjects

136 patients (68 patients per center) will be included in the study, with a maximum of 156 patients (to replace possible dropouts). 
Inclusion criteria

Consenting male and female patients (irrespectively the ratio man versus women)  
between the age of 40 – 75 years, who are admitted for 
elective total knee arthroplasty, qualify for a fast track rehabilitation program with early mobilization and early hospital discharge, understand the PCA principle and are capable to operate the SSTS device.  

Exclusion criteria

· Outside age range
· Contra indication for anti-inflammatory drugs
· Revision total knee arthroplasty
· history of substance abuse, 
· pregnancy,lactation
· severe hepatic impairment (INR>1,5 and/or AST/ALT above x3 highest normal value), 
· sleep apnea (documented by sleep laboratory study), 
· severe chronic kidney disease (eGFR<30 mL/min/1.73 m2), 
· severe and very severe COPD (GOLD III and IV)
· opioid tolerance (use of >15mg oral morphine equivalent per day within the past 3 months), 
· chronic pain conditions necessitating gabapentinoids, steroids 
· hypersensitivity to sufentanil
· significant respiratory depression (need for outpatient supplemental oxygen therapy),
· participation in another clinical trial

Replacement of subjects

Patients leaving the study prematurely will be replaced in order to reach the target number of completed studies projected for data analysis. Failure to achieve sufficient analgesia is not a reason for exclusion from data analysis as it is one of the defined outcomes.  
Restrictions and prohibitions for the subjects

Patients should abstain from taking any drugs other than those prescribed by the attending physicians during the entire course of the study.  
Possible advantages and risks for the subjects

Advantages: autonomous control of analgesia, early mobilisation.   
Disadvantages: possible side effects of potent opioid analgesic drugs.   


Procedures

Procedures

Related to the study: 

1. Study medication

Start administration medication at request of the patient or NRS≥4
T0 : 20 minutes after first use of PCA STSS at PACU
Stop administration medication : at 48 hours postoperatively, for comfort reasons it can be continued until 72 hours postoperatively 

2.  Pain responses (NRS scores)
every 30 minutes first hour after initiating of the study medication, 
every hour between 1 and 6 hours 
every 2 hours between 6 and 8 hours
every 4 hours starting from 8 hours till 48 hours postoperatively
every hour during exercises (by patient him/herself)
if NRS≥4 : repeat NRS after 20 minutes 
3. 	Vital signs: 
Heart rate
Blood pressures: systolic and diastolic
Respiratory rate
SaO2, without supplemental oxygen therapy
Assessment of oxygen saturation, respiratory rate and heart rate will occur every hour during the first six postoperative hours, then at 8 hours postoperatively, further every 4 hours
Blood pressure will be measured every 2 hours until 8 hours postoperatively and then every 4 hours postoperatively
During the physiotherapeutic exercises only the respiratory rate will be registered every hour.
4. Presence of nausea, vomiting, pruritus, dizziness, constipation 
Assessment: once a day

5.  Patient satisfaction and satisfaction of health care workers (nurses and physiotherapists) using a questionnaire
Evaluation by the patient : after discontinuation of study medication, uttermost before discharge.  
Evaluation by health care workers (min 1 nurse and 1 physiotherapist) : after discontinuation of the study medication in each patient, uttermost 7 days after discontinuation 

Unrelated to the study: 
· Routine preoperative workup, intraoperative surveillance and postoperative clinical follow up according to local hospital policy for total knee replacement surgery.




Procedures by day:
Preoperative consultation -> explanation of purpose and design of the study, enrollment, signing of ICF and initial education
Pregnancy is checked before inclusion : patients are only eligible when the answer to the pregnancy question is “no”.

The events directly related/applicable to the study are in green highlights.
[bookmark: _GoBack]
DAY 0 – day of surgery
· Preoperative fasting conform guidelines
· Education of the patient

· Preoperatively
· Placing peripheral intravenous (IV) line
· Antibiotics (30 min preoperatively) IV:  
· Cefazoline 2g OR Vancomycin 15mg/kg (allergy to penicillin)
· Adductor canal block 
· Ropivacaine 0,5% 10ml – Yperman Hospital
· Levobupivacaine 0,5% 10 ml – UZ Gent
· NSAID: Celebrex 200mg PO - Yperman Hospital
· Pantomed 40 mg PO - Yperman Hospital

· Peroperatively
· Spinal anesthesia at L3-L4 or L4-L5 intervertebral space with 
Hyperbaric Marcaine 2-2,5ml (at discretion of the anesthesiologist)
· Aacidexam 0,15mg/kg IV (max 8mg) AND Ondansetron 4mg IV at the end of surgery
· NSAID: Diclofenac 75 mg IV – UZ Gent
· Paracetamol 1g IV
· Exacyl IV, before releasing the surgical tourniquet
· <75kg - 1g
· >75kg – 1,5g
· At the end of surgery Local Infiltration Analgesia (LIA) periarticularly, performed by surgeon
Yperman Hospital - Ropivacaine 1% 40ml + Saline 160ml
UZ Gent - Chirocaine 0,5% 40 ml + Adrenaline 0,5mg 1ml + Saline 39ml

· Postoperatively
· PACU: 
· Set up of PCA SSTS Zalviso en start PCA SSTS Zalviso 
· UZ Gent: start physiotherapy
· Cold packs
· Rescue PONV: Ondansentron 4mg IV x 2/day, Alizapride 50mg IV x 4/day
· Rescue pain treatment: dipidolor 2mg IV
· On the ward
· Interruption of continuous intravenous infusion (preserving IV access with the catheter patency device, no continuous fluid infusion, the IV access is only available for the intermittent administration of medication)
· Yperman Hospital: start physiotherapy
· Antibiotics during 24 hours: 
· Cefazoline IV 2g x 2 with 8hrs interval
· OR Vancomycin IV (penicillin allergic patients) 
· Restarting conventional medication
· Exacyl IV, 5 hours after the first dose
· <75kg - 1g
· >75kg – 1,5g
· Anticoagulation medication according to local hospital guidelines
· Pain treatment
· PCA Zalviso 
· NSAID UZ Gent: Diclofenac 75mg x2/d IV 
· NSAID Yperman Hospital: Celebrex 200mg PO every 12 hours 
· Paracetamol 4x1g/d IV 
· Rescue pain treatment when NRS>4 twice: 
Oxynorm 4-6x5mg/d SL 

DAY 1
· PCA Zalviso
· Pain treatment: Celebrex 2x200mg/d PO and Dafalgan 4x1g/d PO 
· Rescue pain treatment when NRS>4 twice: Oxynorm 5mg 4-6/d SL
· PONV: Ondansetron 4mg (max 2/day), Alizapride 50mg IV (max 4/day) if needed
· Anticoagulation and antibiotics
· Conventional medication
· Blood sampling if indicated
· Physiotherapy
· Follow-up possible side effects + (S)AE’s

DAY 2
· Stop registration of pain scores after 48 hours
· Stop PCA Zalviso if not required, prolonging of use up to 72 hours postoperatively on request
· Pain treatment: Celebrex PO 200mg  and Dafalgan 1g PO 
· Rescue pain treatment twice NRS>4: Oxynorm 5mg PO
· PONV: Ondansetron, Alizapride IV if required
· Anticoagulation 
· Conventional medication
· Physiotherapy
· Follow-up possible side effects + (S)AE’s

DAY 3
· Stop PCA Zalviso
· Patient discharge readiness evaluation by surgeon
· Follow-up possible side effects + (S)AE’s

BEFORE DISCHARGE

· Patient satisfaction : Evaluation by the patient : after discontinuation of study medication, uttermost before discharge

MAXIMUM 7 DAYS AFTER STUDY MEDICATION DISCONTINUATION

· satisfaction of health care workers (nurses and physiotherapists) : Evaluation by health care workers (min 1 nurse and 1 physiotherapist) : after discontinuation of the study medication in each patient
Flowchart
 [image: ]
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Nausea, vomiting, pruritus, dizziness and constipation will be assessed once a day.


[image: ]

The expected total duration of the trial is 18 months.


Randomisation / blinding
Prospective Cohort Study
No randomization or blinding.


Prior and concomitant therapy

It will be allowed to continue with prior medication. No benzodiazepines are allowed before surgery.
The medications that contain opioids or influence the pain will be prohibited with the exemption of prescribed study PCA, rescue and basic (paracetamol and NSAIDs) painkillers.
Prior and concomitant therapy will be checked by the investigator.


Adverse event reporting

List of abbreviations
AE		Adverse Event
CA		Competent Authority
EC		Ethics Committee
SAE		Serious Adverse Event
SSAR		Suspected Serious Adverse Reaction
SUSAR	Suspected Unexpected Serious Adverse Reaction

Adverse events (AE)
The following information will be recorded:
· nature of adverse event
· date and time of occurrence and disappearance
· intensity: mild, moderate or severe
· frequency: once, continuous or intermittent
· decision regarding study: continuation or withdrawal
· relation to the study medication (see below)

AE’s will be recorded from the first drug administration until 24 hours after last administration of study medication. (max until 96 hours postoperatively)
Special attention will be given to those subjects who have discontinued the trial for an AE, or who experienced a severe or a serious AE.
[bookmark: _Toc456371248][bookmark: _Toc509204625]
[bookmark: _Toc456371249]Definitions of Adverse Event (AE)
Any untoward medical occurrence in a patient or clinical investigation subject administered a pharmaceutical product and which does not necessarily have a causal relationship with this treatment. An adverse event (AE) can therefore be any unfavourable and unintended sign (including an abnormal finding), symptom, or disease temporally associated with the use of a medicinal (investigational) product, whether or not related to the medicinal (investigational) product.
[bookmark: _Toc456371250]
Serious Adverse Event (SAE)
Any untoward medical occurrence that at any dose:
- results in death
- is life-threatening
- requires inpatient hospitalization or prolongation of existing hospitalization,
- results in persistent or significant disability/incapacity,
or
- is a congenital anomaly/birth defect.

Note: Medical and scientific judgment should be exercised in deciding whether expedited reporting is appropriate in other situations, such as important medical events that may not be immediately life-threatening or result in death or hospitalization but may jeopardize the subject or may require intervention to prevent one of the outcomes listed in the definition above.
[bookmark: _Toc456371251]
Unexpected adverse event
An adverse event, the nature or severity of which is not consistent with the applicable product information (e.g., Investigator's Brochure for an unapproved investigational product or package insert/summary of product characteristics for an approved product).
[bookmark: _Toc456371252]
Life-threatening
Any event in which the subject was at risk of death at the time of the event; it does not refer to an event which hypothetically might have caused death if it were more severe.
[bookmark: _Toc456371253]
Associated with the use of the drug
An adverse event is considered associated with the use of the drug if the attribution is possible, probable or definitive.

Attribution definitions
Not related
An adverse event which is not related to the use of the drug.


Unlikely
An adverse event for which an alternative explanation is more likely - e.g. concomitant drug(s), concomitant disease(s), and/or the relationship in time suggests that a causal relationship is unlikely.



Possible
An adverse event which might be due to the use of the drug. An alternative explanation - e.g. concomitant drug(s), concomitant disease(s), - is inconclusive. The relationship in time is reasonable; therefore the causal relationship cannot be excluded.


Probable
An adverse event which might be due to the use of the drug. The relationship in time is suggestive (e.g. confirmed by dechallenge). An alternative explanation is less likely - e.g. concomitant drug(s), concomitant disease(s).


Definitely
An adverse event which is listed as a possible adverse reaction and cannot be reasonably explained by an alternative explanation - e.g. concomitant drug(s), concomitant disease(s). The relationship in time is very suggestive (e.g. it is confirmed by dechallenge and rechallenge).

Reporting of adverse events

Adverse events will be reported between the first dose administration of trial medication and the last trial related activity.

(S)AE’s due to the surgical procedure, will not be monitored. The following events will not be considered as AE/SAE and will therefore not be recorded : 
· Perioperative bleeding with or without blood transfusion
· Deep vein thrombosis
· Pulmonary embolism
· Nerve or artery damage 
· Nerve injury from spinal needle 
· Infection 
· Swelling in the knee, ankle, and foot after surgery
· Exacerabation of chronic disease
· Postoperative restrictions of movement or falling 
· Stroke
· Heart attack
· Pneumonia
· Allergic reaction



All AEs and SAE’s will be recorded in the patient’s file and in the CRF. All SAE’s will be reported as described below.  

Medical events that occur between signing of the Informed Consent and the first intake of trial medication will be documented on the medical and surgical history section and concomitant diseases page of the CRF.
SAE’s occurring within a period of 24 hours following the last intake of trial medication will also be handled as such if spontaneously reported to the investigator.

All serious adverse events (SAE) and pregnancies occurring during clinical trials must be reported by the local Principal Investigator within 24 hours after becoming aware of the SAE to:
· The local EC
· HIRUZ CTU  of the University Hospital Ghent
· The National Coordinating Investigator (in case of multicenter trials)
· The designated contact person of the Marketing Authorisation Holder (MAH). 

This reporting is done by using the appropriate SAE form. For the contact details, see below.

It is the responsibility of the local Principal Investigator to report the local SAE’s  to the local EC.

1/ In case the investigator decides the SAE is a SUSAR (Suspected Unexpected Serious Adverse Reaction), HIRUZ CTU will report the SUSAR to the Central EC and the CA within the timelines as defined in national legislation. The National Coordinating Investigator reports the SUSAR to all local Principal Investigators.

In case of a life-threatening SUSAR the entire reporting process must be completed within 7 calendar days.  In case of a non life-threatening SUSAR the reporting process must be completed within 15 calendar days.

   
The first report of a serious adverse event may be made by telephone, e-mail or facsimile (FAX). 

Contact details of HIRUZ CTU:
e-mail: hiruz.ctu@uzgent.be  
tel.: 09/332 05 00
fax: 09/332 05 20

Contact details of the National Coordinating Investigator:
e-mail:   PATRICK.WOUTERS@UGENT.BE 
	tel.: +32 9 3323281
	fax: +32 9 3324987


The investigator must provide the minimal information: i.e. trial number, subject's initials and date of birth, medication code number, period of intake, nature of the adverse event and investigator's attribution.
This report of a serious adverse event by telephone must always be confirmed by a written, more detailed report. For this purpose the appropriate SAE form will be used. Pregnancies occurring during clinical trials are considered immediately reportable events. They must be reported as soon as possible using the same SAE form. The outcome of the pregnancy must also be reported.


Annual Safety Reporting

HIRUZ CTU will ask the Principal Investigator for an annual report containing an overview of all SSARs (Suspected Serious Adverse Reaction) and a summary regarding the safety of the trial subjects. HIRUZ CTU will send this report to the Central EC and the CA within the timelines as defined in national legislation. 

Study analysis

Sample size calculation

The study design contains only one treatment group (without a control group) with new form of administration of strong painkiller where the patient uses the device (PCA, or patient controlled analgesia). 
The study will be conducted in 2 centers, with both centers recruiting the same number of patients.
The aim of the new treatment is to prepare patients for a quick discharge after knee surgery. This means that physiotherapy treatment has to be started sooner. This should be possible with the new treatment method pursuing better pain relief. 
The target is achieved when a patient does not report twice consecutively a pain score > 4 and prepare for discharge within 48 hours after surgery with daily exercises.
The outcome will be considered as failure if the patient needs 'escape' medication and when the patient has to stop the treatment because of side effects as a result of the treatment.

Missing values are only expected when a measurement could not be accomplished and/or forgotten so that no two successive measurements can be evaluated and the end point will not be determined with certainty. Everything has to be done to avoid this type of missingness. This type of missingness is estimated to be very small.

A second type of missing values can be created by patients who develop a surgical complication and are not related to the treatment (eg bleeding) resulting in its cessation. 
This is estimated at less than 1%.

Given the occurrence of both types of missing values is estimated to be low and assumed to be unrelated to the outcome variable or treatment, a sensitivity analysis will be used in the research (best, worst and complete case scenario).

Previously, a success rate of 75% was reported for the use of PCA. With classical treatment, for example, in the literature on pain control, a target was achieved in 67% of patients. On this basis, a target of 65% is set as the absolute minimum.

The treatment will be evaluated as efficient when a 95% Wilson Score Confidence Interval for the success rate has a lower limit higher than 0.65.

For possible center effects, an ICC = 0.01 is assumed (values between 0 and 0.15 are realistic according to Vierron (2006), and in table 3 of Adams (2004) 0.01 is the median).

If it can be assumed that as many patients can be recruited in the two centers, 40 patients will be recruited in 2 centers with an ICC = 0.01, that the corrected sample size is only 57, or so this clustered patient group of 2 X 40 patients can only if 57 independent patients are seen (Killip 2004).

80/2 = 40
ESS = 40 * 2 / (1 + 0.01 * (40)) = 57

Recruiting sixty-eight patients in each center will lead to a corrected sample size of 80. The number of centers is the limiting factor here.

If the drop-out rate is estimated at 1%, then the sample size should be increased, so that the corrected sample size allows 1% drop-out to achieve the necessary sample size at the end of the study. Eg. 80 / 0.99 = 81.

Analysis of the samples

Not applicable.

Statistical analysis

See previous paragraph12.1.
Statistical analysis will be performed by Deschepper Ellen from the faculty of Biostatistics.  (Ellen.Deschepper@UGent.be , 09 332 52 99). 

Quality control and quality assurance

Monitoring of this study will be organized by the Clinical Trial Unit of the Health Innovation and Research Institute from the Ghent University Hospital. 
The quality control of the data in the CRF will be done by comparing the data in source documents with the data in the CRF by a person who was not involved in the completing the CRF.
A specific monitoring plan for this trial will be followed.

Indemnity insurance

For this study, a ¨no fault¨ insurance will be taken by the Ghent University Hospital.

Publication policy

No party has the right to prevent publication of results of scientific interest generated in the study.  The publication of data or information in journals or conferences should not be made without affording the industrial partner a reasonable opportunity to review and comment upon proposed publications.
The investigators intend to present the results of this clinical investigation at an international anesthesia and/or surgery forum and to submit a manuscript to a peer reviewed scientific journal for publication




Part II : General part of the protocol



Independent Ethics Committee (IEC) / Institutional Review Board (IRB)

This trial can only be undertaken after full approval of the protocol and addenda has been obtained from the IEC/IRB. This document must be dated and clearly identify the protocol, amendments (if any), the informed consent form and any applicable recruiting materials and subject compensation programs approved.
During the trial, the following documents will be sent to the IEC/IRB for their review:
· reports of adverse events cfr section ‘Adverse Event Reporting’ in part I of this protocol.
· all protocol amendments and revised informed consent form (if any).
Amendments should not be implemented without prior review and documented approval / favorable opinion form the IEC/IRB except when necessary to eliminate an immediate hazard to trial subjects or when the change involves only logistical or administrative aspects of the trial.
Reports on, and reviews of the trial and its progress will be submitted to the IEC/IRB by the investigator at intervals stipulated in their guidelines.
At the end of the trial, the investigator will notify the IEC/IRB about the trial completion.

ICH/GCP guidelines

This trial will be conducted in accordance with the protocol, current ICH-GCP guidelines and applicable law(s).
Good Clinical Practice (GCP) is an international ethical and scientific quality standard for designing, conducting, recording and reporting trials that involve the participation of human subjects. Compliance with this standard provides public assurance that the rights, safety and well-being of trial subjects are protected, consistent with the principles that have their origin in the Declaration of Helsinki, and that the clinical trial data are credible.

Subject information and informed consent

Prior to entry in the trial, the investigator must explain to potential subjects the trial and the implication of participation. Subjects will be informed that their participation is voluntary and that they may withdraw consent to participate at any time. Participating subjects will be told that their records may be accessed by competent authorities and by authorized persons without violating the confidentiality of the subject, to the extent permitted by the applicable law(s) and/or regulations. By signing the Informed Consent Form (ICF), the subjects are authorizing such access.
After this explanation and before entry to the trial, written, dated and signed informed consent should be obtained from the subject. The ICF should be provided in a language sufficiently understood by the subject. Subjects must be given the opportunity to ask questions.
The subject will be given sufficient time to read the ICF and to ask additional questions. After this explanation and before entry to the trial, consent should be appropriately recorded by means of either the subject's dated signature or the signature of an independent witness who certifies the subject's consent in writing. After having obtained the consent, a copy of the ICF must be given to the subject.
In case the subject is unable to read, an impartial witness must attest the informed consent.
The following information should be added to the electronic patient dossier (EPD):  
•	which version of the ICF was obtained
•	who signed the ICF (parents/child)
•	if sufficient time has been given to consider participation into the trial
•	which investigator obtained ICF with the date of signature
•	if a copy was provided to the patient
•	start and end of participation in the study

Case Report Forms

The source documents are to be completed at the time of the subject’s visit. The CRFs are to be completed within reasonable time after the subject’s visit.
The investigator must verify that all data entries in the CRFs are accurate and correct. If certain information is Not Done, Not Available or Not Applicable, the investigator must enter "N.D." or "N.AV." or "N.AP", respectively in the appropriate space.
A RedCap eCRF will be used.
Direct access to source data / documents

The investigator will permit trial-related monitoring, audits, IRB/IEC review, and regulatory inspection(s), providing direct access to source data/documents.

Data handling and record keeping

The investigator and sponsor specific essential documents will be retained for at least 20 years in locked closets at the departments of Anesthesiology in Ghent and Ieper. At that moment, it will be judged whether it is necessary to retain them for a longer period, according to applicable regulatory or other requirement(s).
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Signature:	________________________________________________
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