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TRIAL SUMMARY
	Trial Title
	Colo-Pro_2: A feasibility randomised controlled double blind trial to compare standard bolus dosed cefuroxime prophylaxis to bolus-continuous infusion dosed cefuroxime prophylaxis for the prevention of infections after colorectal surgery.

	Trial Design
	A feasibility randomised controlled double blind parallel group trial.

	Trial Participants
	Adults (>16 years)
Undergoing major colorectal surgery (incision, excision or anastomosis of the large bowel, including anastomosis of small to large bowel).
Cefuroxime is a suitable prophylactic antibiotic
Creatinine clearance > 40 ml/min

	Planned Sample Size
	Up to 180

	Treatment duration
	Duration of the surgical procedure up to 6 hours

	Follow up duration
	90 days

	Planned Trial Period
	27 months (24 months recruitment and 90 days follow up)

	
	Objectives
	Outcome Measure

	Primary

	Trial feasibility as assessed by rates of recruitment and retention
	Feasibility assessed by
· Recruitment rate
· Retention rate

	Secondary



	To estimate outcomes rates across a number of outcomes in patients undergoing colo-rectal surgery receiving cefuroxime surgical antibiotic prophylaxis.

 
	Health Care Associated Infection
Surgical site infection
Microbiological evidence of UTI
Antimicrobial consumption
Antimicrobially resistant infections
(AMR infections)
C. difficile infection
Anastomotic leakage 
Mortality
Length of hospital stay 
Re-admission
Quality of life 
Cost of healthcare treatment

	Standard care and intervention care 
	Standard care
· 1.5 grams cefuroxime in the hour before surgery and then 4 hourly.
Intervention care: 
· A loading dose of cefuroxime 2332 mg in the hour before surgery
· A maximum hourly dose on continuous infusion of 1226 mg/hour.
These doses will be administered for a maximum of 6 hours.
Route of administration
Intravenous


ROLE OF STUDY SPONSOR AND FUNDER
The University of Leeds (UoL) is the Sponsor of the trial and employer of the Chief Investigator. This is an investigator-led three-site feasibility trial. The study is managed and conducted by the Chief Investigator, with the UoL overseeing the activity to ensure appropriate regulatory and governance procedures are in place. The sponsor was not directly involved in the design of the trial.
The funder is the Healthcare Infection Society. The funder undertook review of the trial design prior to contracting the research. The trial will be conducted as contracted without involvement of the sponsor or funder. 
Neither sponsor/funder will have input into data analysis/interpretation and manuscript writing. The funder will not control the final decision regarding any of these aspects of the trial.
ROLES AND RESPONSIBILITIES OF TRIAL MANAGEMENT COMMITEES/GROUPS & INDIVIDUALS
Trial Committees
· The Trial Management Group (TMG) will meet regularly to ensure all practical details of the trial are progressing well and working well and everyone within the trial understands them. The TMG will be made up of the chief investigator and co-applicants, with others with necessary expertise invited to join as needed.
· Independent committee: As a feasibility study there will be an independent committee to take on those roles relevant to a feasibility study that would normally be carried out by a Trial Steering Committee (TSC) and a Data Monitoring and Ethics Committee (DMEC). The independent committee will within the context of a feasibility study monitor subject safety with unblinded data and on-going compliance to ethical and regulatory standards. The rights, safety and well-being of the participants are the most important considerations and will prevail over the interests of science and society. The Independent committee will have a majority independent representation and include the Chair. The TSC will meet once, after one year of trial conduct, and send a report to the sponsor and funder. 


Protocol contributors
	Contributor
	Role

	Mr Dermot Burke
	Trial design including surgical input.

	Dr Andrew Kirby
	Trial design including microbiological input.

	Professor Thomas Pinkney
	Trial design including surgical input.

	Dr Tamas Szakmany
	Trial design including critical care input



	KEYWORDS: 
	Antibiotic; Prophylaxis; Surgical site infection; Pharmacodynamics.
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TRIAL FLOW CHART
Clinical decision for a patient to undergo colorectal surgery


Research team identify eligible patient


Patient invitation to research study


Patient provides consent for research study


Participant randomised


Baseline questionnaires (quality of life and resource use) and clinical details 


Standard treatment: Single dose antibiotic prophylaxis during surgery
Intervention treatment: Bolus-Continuous infusion antibiotic prophylaxis during surgery



Questionnaires day 30 post operation
Patient questionnaires: Quality of life and wound infection
Research teams:   Inpatient clinical data collection





Questionnaires day 90 post operation 
Patient questionnaires: Quality of life and Resource Use
Research teams: Inpatient clinical and resource use data collection



1 BACKGROUND

Being colonised in the intestine with antimicrobial resistant (AMR) bacteria increases the rate of infection (healthcare associated infection (HCAI)) after colorectal surgery. This is because AMR bacteria makes surgical antibiotic prophylaxis (SAP) less effective.
HCAIs after surgery include urinary tract infection (UTI), respiratory tract infection (RTI) and surgical site infection (SSI). Following colorectal surgery HCAI rates for elective surgery have been reported at 16-26% for superficial/deep SSIs, 10% for organ space SSIs, and 12% for UTIs/RTIs.2/3 To prevent HCAIs antibiotics are given at the time of surgery (surgical antibiotic prophylaxis (SAP)). SAP for colorectal procedures, which typically last up to 4 hours, significantly reduce mortality following surgery (11.2 vs.4.5%), and SSI rates (40% to 10%).4 SAP should achieve adequate/bactericidal concentrations of antibiotics in the blood and tissues throughout surgery.  Adequate concentrations are defined as being above the concentration of antibiotic which inhibits bacterial growth, the Minimum Inhibitory Concentration (MIC). As blood concentrations equilibrate rapidly with extracellular concentrations of antibiotic, blood concentrations, being easily measured, are used as a surrogate for extracellular tissue concentrations. 
Adequate concentrations of antibiotic can be achieved with an antibiotic with a long half-life e.g., ceftriaxone. Single dose ceftriaxone achieves antibiotic concentrations throughout surgery above the MIC for the main group of pathogens (e.g., E.coli) causing infection after colorectal surgery. Ceftriaxone has been shown by a meta-analyses comparing ceftriaxone, with other antibiotics, to be better at reducing SSIs, RTIs and UTIs, but is not recommended for SAP due its high C. difficile risk.5/6 Cefuroxime is commonly recommended in place of ceftriaxone, but due to its short half-life and lower anti-bacterial activity, has been shown to be less effective at achieving effective antibiotic concentrations throughout surgery, and is predicted to be less effective in reducing post-operative HCAIs. SAP is normally administered as a single bolus dose, or repeated bolus doses through surgery. Use of a bolus dose of antibiotics, followed by a continuous infusion (CI) of antibiotics is a method by which targeted antibiotic concentrations can be rapidly achieved and maintained throughout surgery. By using an antibiotic with a short half-life, such as cefuroxime, as a continuous infusion throughout surgery, post-operative antibiotic exposure is reduced, compared to an antibiotic with a long half-life, such as ceftriaxone.
2	RATIONALE 

Research recommendations from the World Health Organisation (WHO 2016), Centres for Diseases Control (CDC 2017), Surgical Infection Society (SIS 2017) make recommendations for further research into intra-operative re-dosing including research into intra-operative surgical antibiotic prophylaxis dosage regimens.
[bookmark: _Hlk99010934]In previous work a pilot study was completed (Colo-pro) comparing standard 4 hourly bolus dosed cefuroxime SAP to bolus-continuous infusion of cefuroxime in patients undergoing colorectal surgery. The study assessed two Bolus-CI regimens (designed following a compartment and non-compartment based pharmacokinetic method) and identified the compartment-based regimen as an effective dosing regimen for achieving a target of 64mg/L of cefuroxime in blood in most patients and was chosen for further analysis.2 The target of 64mg/L was based on maximizing antimicrobial efficacy, which is reported at being effective above the MIC, but optimal at 4 x the MIC. A target of 64mg/L increases the chances patients undergoing surgery achieve blood concentrations above the MIC as well as 4 x the MIC (European Committee for Antimicrobial Susceptibility testing (EUCAST) E.coli MIC distribution data). Standard treatment of cefuroxime rapidly falls below 64mg/L.
[bookmark: _Toc303179240]2.1	Assessment and management of risk
Beta-lactam antibiotics are generally very well tolerated. The most serious potential risk is anaphylaxis which is reported in 1-5/10,000 doses.  As per usual clinical practise, patients will have their allergy status checked pre-operatively and those with a known relevant allergy excluded from the trial. For those included, there is no reason to believe that continuous infusion is any more likely to result in an allergic reaction than bolus dose. The risk above standard treatment within this study protocol is the higher dose of cefuroxime required to achieve the target a serum level of 64mg/L for the duration of surgery (53% <3 hours, 95% < 6 hours). Cefuroxime levels above 64mg/L are surpassed after bolus administration of intravenous therapy. But due to cefuroxime’s short half-life (1.5 hours) these levels normally fall over the following hours. Continuous infusions of beta-lactam antibiotics, in order to achieve continuously targeted serum concentrations of up to 100mg/L, have been administered for days of treatment without reported adverse events (Moriyama 2010). Other beta-lactams e.g., piperacillin, are given at 4g in a single dose (repeated 8 hourly). Cefuroxime can be dosed at higher doses (higher dose 3g 8 hourly, vs standard dose 1.5 g 8 hourly) for meningitis. This suggests targeting cefuroxime serum levels of 64mg/L for up to 6 hours is unlikely to result in dose related adverse events. See section 8.6 for full details of the study intervention dosing regimen. 
An assessment of adverse events associated with cefuroxime is provided in the products SPC: https://www.medicines.org.uk/emc/medicine/16929
The trial funds research nurses to administer the antibiotics for the patient. As anaesthetists normally undertake this process as part of routine clinical care they will also be allowed to administer antibiotic prophylaxis.  
This study has been reviewed against the MHRA published criteria to determine if the trial is within the SCOPE of the clinical trials regulations. As the trial is assessing feasibility and not aiming to 1:) To discover or verify/compare clinical effects, 2:) To discover or verify/compare pharmacological effects, 3:) To identify or verify/compare adverse reactions, 4:) To study or verify/compare absorption, distribution, metabolism or excretion, it has been assessed this trial does not fall within the scope of the clinical trials regulation and is not therefore a CTIMP.
Risk minimisation/management
· Administration of doses: Research staff will be present to administer antibiotics intra-operatively, although anaesthetists present at surgery may undertake this if clinically appropriate. They will use a programmable infusion pump to dose according to the protocol. 
· Intravenous antibiotics can cause phlebitis, therefore antibiotic administration recommendations will be that where possible a 14G cannula/largest possible is used for administering antibiotic into a large peripheral vein. 

3	OBJECTIVES AND OUTCOME MEASURES/ENDPOINTS

3.1	Primary objective
Trial feasibility as assessed by
· Recruitment rates (including data on screening, eligibility and consent)
· Retention rates (loss to follow up)
3.2	Secondary objectives
To estimate the effectiveness of cefuroxime surgical antibiotic prophylaxis in patients undergoing colo-rectal surgery on outcome measures including
· Health Care Associated Infection
· Surgical site infection
· Microbiological evidence of UTI
· Antimicrobial consumption 
· Antimicrobially resistant infections (AMR infections)
· C. difficile infection
· Anastomotic leakage
· Mortality
· Length of hospital stay 
· Re-admission
· Quality of life 
· Cost of healthcare treatment associated with colorectal surgery
3.3	Outcome measures/endpoints
3.4	Primary endpoint/outcome
The primary outcome for the trial is feasibility of running the trial, which will be assessed by measuring within the trial:
· Numbers of patients eligible for screening: Research teams will be asked to identify, on each given day on which screening for eligibility takes place, how many patients were eligible for screening and the method of screening for eligibility. Methods for screening for eligibility will include clinician referral, out-patient clinical attendance screening, theatre list screening, Multi-Disciplinary Team meeting and other method.
· Numbers of patients assessed for eligibility: From the number of patients eligible for screening the number of patients who were formally assessed against the eligibility criteria will be recorded. 
· Numbers of patients meeting eligibility criteria: From the number of patients assessed for eligibility the numbers of patients meeting eligibility criteria will be recorded. Details on reasons for non-eligibility will be recorded.
· Numbers of patients approached for informed consent: From the numbers of patients meeting eligibility criteria the numbers of patients approached for informed consent will be recorded. 
· Rate of informed consent including acceptability of the intervention: From the numbers of patients approached for informed consent the numbers of giving informed consent will be determined. From those declining to provide consent reasons will be recorded including in relation to the acceptability of the intervention.
· Loss of trial participants: The number of patients who fail to complete day 30 and day 90 follow up will be recorded.
· Reasons for loss of participants through the trial: Reasons for loss of participants will be recorded
3.5	Secondary endpoints/outcomes
To estimate outcome rates in patients receiving bolus-continuous infusion of cefuroxime surgical antibiotic prophylaxis and standard bolus dosing in patients undergoing colo-rectal surgery rate the following secondary outcome measures will be used:
· Health Care Associated Infection: 
· The number of patients within 30 days of surgery with post-operative Health Care Associated Infection (HCAI). This will be defined by post-operative (> 72 hours) evidence of inflammation (fever, neutrophilia, CRP >100mg/L and infection (≥5 days prescription of antibiotic therapy) or bacteraemia with a recognised pathogen i.e., not a contaminant namely coagulase negative staphylococcus, Corynebacterium or Propionibacterium.
· Surgical site infection. A wound assessment questionnaire will be completed at day 30 by the patient, supported by research teams as required if a hospital in-patient.
· [bookmark: _Int_Serwkb0F]Microbiological evidence of UTI: A urine sample with the detection of E.coli (or other Enterobacterales including Klebsiella, Enterobacter, Serratia, Citrobacter and Proteus) within 90 days of operation.
· [bookmark: _Int_vPZyYpz7]Antimicrobial consumption after colorectal surgery: A day on which any antibiotic was consumed by a participant within 90 days of operations. Antibiotic prophylaxis e.g., for urinary tract infection, or splenectomy, are not included.
· [bookmark: _Int_ViVsHSZx]Antimicrobially resistant infections (AMR infections): Infection with an antibiotic resistant bacteria within 90 days of operation will be identified by the rate of bacteraemia with the following antibiotic resistant bacteria detected in the blood stream:	
· Methicillin resistant Staphylococcus aureus
· Vancomycin resistant Enterococcus faecalis/faecium
· [bookmark: _Int_NA1CXxbU]Extended spectrum beta-lactamase (ESBL) E.coli (or other Enterobacterales including Klebsiella, Enterobacter, Serratia, Citrobacter and Proteus
· [bookmark: _Int_RlugchTq]Carbapenemase producing Enterobacteriaceae (CPE) E.coli (or other Enterobacterales including Klebsiella, Enterobacter, Serratia, Citrobacter and Proteus)
· C. difficile infection within 90 days of operation: A diagnosis of CDI is one that requires confirmation of C. difficile toxin on a faeces test. Detection of the toxin gene by PCR testing is not sufficient. If multiple episodes if CDI infection, only the first episode requires reporting.
· Anastomotic leakage after colorectal surgery: Radiological or surgical evidence of anastomotic leak within 90 days of operation.
· Mortality: Death within 90 days of operation. 
· Length of hospital stay: The number of nights spent as a hospital in-patient within 90 days of operation within 90 days of operations.
· Re-admission: Readmission to hospital following discharge with at least one night spent as a hospital in-patient within 90 days of operations. 
· Quality of life: EQ-5D at baseline, day 30 and day 90 after operation.  Assessed by questionnaire completed by research teams as required if a hospital in-patient.
· [bookmark: _Hlk113965288]Cost of healthcare treatment: Cost of healthcare treatment including days in hospital, surgical procedures and radiological procedures within 90 days of surgery. Assessed by questionnaire completed by the patient at baseline and day 90, supported by research teams as required if a hospital in-patient.
3.6.  	Outcome measurements
Feasibility data
· Research staff will record data related to recruitment using standardised forms.
Health Care Associated Infection
· Research staff will record observations, blood results and microbiology results using standardised forms
Surgical site infection: An assessment of SSI will be made by completion of a questionnaire at day 30 after operation (Bluebelle Wound Healing Questionnaire (a validated questionnaire)
Microbiological evidence of UTI/Antibiotic consumption/Antimicrobially resistant infections/ C. difficile infection/Mortality/Length of hospital stay/Re-admission: Research staff will record results using standardised forms
Anastomotic leakage: The clinical team will determine if a patient had evidence of anastomotic leakage as part of their routine care.
EQ-5D-5L: This questionnaire will have an initial measure taken at baseline, day 30 and 90 days after operation. It will be completed in person for in-patients and for outpatients, in written form or verbally by phone call. Results will not be obtained for those unable to complete due to sedation or illness.
Resource use questionnaire: there will be a resource use questionnaire completed by patients at baseline, research staff for the in-patient time and one for patients to complete for their outpatient time.

4	TRIAL DESIGN

[bookmark: _Int_w5ss2HAs]A feasibility randomised controlled double blind parallel group trial. The trial will recruit up to 180 patients from three sites (60 at each site) over a two year period. At the end of the first year of recruitment an independent committee will review trial progress, in particular patient safety aspects (adverse events), and provide an assessment if there is any requirement to cease trial recruitment. 

5	STUDY SETTING

· Leeds Teaching Hospitals NHS Trust
· Aneurin Bevan University Health Board
· University Hospital Birmingham
· Interventions will be carried out by the following staff
· Recruitment and allocation: Research staff 
· Intervention: Research staff +/- Anaesthetist
· Outcome data collection: Research staff

6	ELIGIBILITY CRITERIA

6.1	Inclusion criteria
· [bookmark: OLE_LINK1]Undergoing elective colorectal surgery (incision, excision or anastomosis of the large bowel, including anastomosis of small to large bowel)
· Age >16. 
· Expected duration of surgery > 2hours
· Creatinine clearance > 40 ml/min
· Cefuroxime is appropriate to be used as antibiotic prophylaxis.
· Patient capable of giving informed consent
· [bookmark: _Int_Cv7pLXA6]Patients undergoing colorectal surgery, or colorectal surgery plus additional surgery e.g. plastic surgery, urological surgery, gynaecological surgery. 

6.2	Exclusion criteria
· Unable to consent
· Pregnancy
· Expected duration of surgery <2hours
· Creatinine clearance <40ml/min
· [bookmark: _Int_eGM7fwgv]Individual level microbiological advice for non-cefuroxime based prophylaxis
· Cephalosporin allergy
· Penicillin allergy (hypersensitivity reaction only) 
· Coumarin (warfarin and acenocoumarol) treatment
· Seizure history or epilepsy
· Concurrent use of probenecid
· Current participation in a research project where co-enrolment is not possible
· [bookmark: _Int_HgCCiHNI][bookmark: _Int_kXM9sOZx]Antibiotics for treatment of a systemic Gram negative infection within 12 hours of initiation of surgery (Vancomycin, Teicoplanin, Daptomycin, Linezolid, Flucloxacillin. Nitrofurantoin and Clarithromycin would be permissible antibiotics without systemic Gram negative antibiotics). 
· A current diagnosis of infection at the time of study entry.
· STARR procedures (stapled trans anal resection of the rectum)
· Weight <30kg or >110kg

7	TRIAL PROCEDURES 

Schedule of procedures: Appendix 4.
7.1	Recruitment
Participants who are screened for trial entry and are not randomised will have data collected for Consolidated Standards of Reporting Trials (CONSORT) reasons to allow reporting of the generalisability of the results and to monitor equality, diversity and inclusion. Information on participants who are not randomised will include: Age, Sex, Ethnicity, Postcode whether the patient is registered or not registered, the reason not eligible for trial participation, or if they are eligible but declined, and the procedure they were due to undergo.
7.1.1 Patient identification
Participant eligibility screening process
It is expected patients will be identified for trial entry by a number of methods including:
· Notification by a member of the patient’s clinical team, to the research team, a patient is due to undergo colorectal surgery. This may happen after the patient has been seen:
· In the outpatient setting
· As a hospital in patient
· Identification by a member of the research team a patient is due to undergo colorectal surgery by screening of hospital surgical theatre lists. 

Both the clinical team and the research staff will hold a contract, permanent or honorary, with their host hospital. All recruiting staff will therefore be part of the patient’s normal clinical care team. The research team will include medical and nursing staff. Eligibility will be confirmed by a medical practitioner delegated to perform this task.

Additionally, the research team, who will be members of the patient’s direct care team, will offer participation to patients when they are at home e.g., after an outpatient visit. The research team will when possible give trial information e.g. a PIS, at outpatient clinics, then telephone patients at home to invite them into the trial and talk through the trial processes, sending them material relating to the trial at their home address e.g. consent forms, as required. For potential participants not identified at outpatient clinics, their clinical notes will be reviewed, to identify potentially eligible participants who can be contacted at home.  For these patients who have not received a PIS at their outpatient visit they will be called at home, to explain the trial and offer them the PIS which can be posted or e-mailed to them. 
Once patients have been able to review a PIS, and had time to consider, and ask questions as normal the offer of providing informed consent will be given. Informed consent can be provided in writing either remotely, from a patient’s home, by signing a consent form, or when they attend hospital e.g. at another outpatient appointment or on the day of surgery. For patients providing consent at home signed consent forms can be collected on the day of surgery, and consent re-confirmed verbally.


7.2 Consent 
The Principal Investigator (PI) retains overall responsibility for the informed consent of participants at their site and will ensure that any person delegated responsibility to participate in the informed consent process is duly authorised, trained and competent to participate according to the ethically approved protocol, principles of Good Clinical Practice (GCP) and Declaration of Helsinki. 
Delegation of consent:
Informed consent will be obtained prior to the participant undergoing procedures specifically for the purposes of the trial 
The right of a participant to refuse participation without giving reasons will be respected.  
The participant will remain free to withdraw at any time from the trial without giving reasons and without prejudicing his/her further treatment and will be provided with a contact point where he/she may obtain further information about the trial. 
The PI takes responsibility for ensuring that all vulnerable subjects are protected and participate voluntarily in an environment free from coercion or undue influence
Translation: To comply with the Welsh Language Act 1993, the Participant Information Sheets and Consent forms will be translated into Welsh or provided bilingually where this is requested by a participant at a research site.
Consenting protocol involves:
· Discussion between the potential participant and an individual knowledgeable about the research about the nature and objectives of the trial and possible risks associated with their participation
· The presentation of written material (Patient information leaflet and consent form, approved by the REC and in compliance with GCP, local regulatory requirements and legal requirements)
· The opportunity for potential participants to ask questions
· Assessment of capacity. Participants must be capable of giving consent for themselves. A capable person will: 
· understand the purpose and nature of the research 
· understand what the research involves, its benefits (or lack of benefits), risks and burdens 
· understand the alternatives to taking part 
· be able to retain the information long enough to make an effective decision.
· be able to make a free choice 
· be capable of making this particular decision at the time it needs to be made (though their capacity may fluctuate, and they may be capable of making some decisions but not others depending on their complexity)
· where participants are capable of consenting for themselves but are particularly susceptible to coercion, it is important to explain how their interests will be protected
Where a participant is able to consent but later becomes incapacitated for a prolonged period (i.e., short periods of incapacity associated with surgical procedures or similar would not lead to participant withdrawal) the participant would be withdrawn from the study. Identifiable data already collected with consent would be retained and used in the study. No further data would be collected, or any other research procedures carried out on or in relation to the participant.
Consenting process:
Potentially eligible patients will be screened against eligibility criteria by the research team. The research team will consist of research staff including research nurses and clinicians. These research staff will all be members of the patient’s clinical care team. The clinical care team will assess whether a patient may be eligible to take part in the study. 
Screening will then be completed by a member of the research team to confirm eligibility. 
Potentially eligible patients will be approached either when attending hospital (an in-patient ward or hospital outpatients) or when they are at home. It is expected most patients will be recruited on the day of their surgery from an admitting surgical ward, although, if possible, patients will be recruited earlier in the care pathway e.g., outpatient clinic, or at home. Most patients will therefore be offered participation in the trial at the bedside. 
Those patients who may be eligible to participate will be given a study invitation pack containing an invitation to participate and a Participant Information Sheet. For patients being offered participation this pack will either be handed to patients as they arrive at their appointment (on arrival at an admitting surgical ward on the day of their, or on attendance at an in-patient clinic) and more than 30 minutes later the research team will visit the patient to answer questions and take consent; or, the study team will visit a patients first, explain the study and answer questions, then return >30 minutes later to formally take consent. 
Additionally, the option to offer participation to patients who are at the time resident in their own home is provided, as described in section 7.1.1.
If after a patient has read the study information, they are interested in taking part, they must complete the consent process to enter the trial. This will be done in the hospital ward where they are staying, or in the outpatient clinic, or at home.
During the consent process, the person obtaining consent (trained clinician or research nurse) will inform the participant of all aspects of the trial (e.g., trial procedures, risks/benefits) in order to allow the participant to make an informed decision about whether they want to take part. 

7.3	The randomisation scheme
Simple randomisation with a 1:1 allocation ratio will be used to allocate patients. 
7.3.1	Method of implementing the allocation sequence
The allocation sequence will involve:
· generation of an unpredictable allocation sequence 
· concealment of that sequence until assignment irreversibly occurs.
The system to use be used a web based randomisation/treatment allocation system
· The allocation system will provide sealed envelopes to be accessed upon a decision to allocate a participant to a treatment arm.  
· Documentation of the randomisation arm will be added to the patient notes in a sealed document holder for access in case of medical need only.
· Documentation of the randomisation will be provided to a research database accessible to researchers. 
7.4	Blinding
The trial design is a double blinded trial. To achieve blinding of the surgical teams they will not be informed of the treatment allocation and the research teams or anaesthetist will administer antibiotics. An  assessment to see if blinding of the surgical team is successful by this approach will be completed. Clinicians involved in patient care post-operatively and patients will remain blinded to treatment allocation. Research teams will record treatment allocations outside of the clinical notes.
Medical/Anaesthetic notes will not contain the patient’s treatment arm to limit unbinding. 
7.5	Unblinding
The study code will be broken for valid medical or safety reasons e.g., in the case of a severe adverse event where it is necessary for the investigator or treating health care professional to know which treatment the patient is receiving before the participant can be treated. This is only likely to be relevant during the operation where the research team will be present and able to provide the treatment allocation. Alternatively, the research team can be contacted to provide the information as required post-operatively. If this information is accessed by the clinical team they should notify he principal investigator at the local site who is asked to report to the chief investigator. 
7.6	Baseline data
Data collection includes:
Pre-operative data
· Age
· Sex
· Height/Weight
· Co-morbidities
· Indication for surgery
· National Nosocomial Infection Score
· MRSA colonisation status
· Pre-operative radiotherapy
· Pre-operative chemotherapy
· Pre-operative bowel preparation
Intra-operative data:
· Surgical skin preparation
· Surgical procedure
· Surgical duration
· Surgical classification (Clean to dirty)
· Surgeon status
· Surgical drain use
· Colonic perforation noted or not 
7.7	Trial assessments
Visit 1: Pre-operative assessment
· Medical and antibiotic history
· QofL assessment (EQ-5D)
· Resource use questionnaire
Visit 2: Intra-operative assessment
· Anaesthetic history
· Surgical history
· Antibiotic prophylaxis history
Visit 3 Post-operative assessments day 30
-	This will normally be completed by postal or telephone assessment though when possible the 30-day follow-up might be combined with a patients post-operative clinic follow-up.
· Medical history
· Antibiotic history
· Surgical site assessment by questionnaire
· QofL assessment (EQ-5D)
Visit 4, Post-operative assessment day 90
· [bookmark: _Hlk114578233]This will normally be completed by postal or telephone assessment though, when possible, the 30-day follow-up might be combined with a patient’s post-operative clinic follow-up. 
· Antibiotic history via summary care record if available, or questionnaire if not.
· QofL assessment (EQ-5D)
· Resource use
7.8	Long term follow-up assessments
Duration of follow-up period: 90 days 
Patients will be identified as ‘lost to follow-up if they are unable to be contacted or declined further follow up. 
Measures taken to obtain the information if visits or data collection time-points are missed:  Medical notes will be reviewed where appropriate, questionnaires sent to patients or telephone interviews conducted. 
7.9	Withdrawal criteria 
Patients are free to withdraw from the trial without reason at any time. Unless the participant specifically withdraws consent for their data to be stored, all data collected from them will continue to be stored as per the original patient consent. At a participant’s request, their data collected up to the point of withdrawal can however be withdrawn from the trial and will not be used in the final analysis. Participants withdrawing from the trial will not be replaced. Patient’s may also withdraw from specific aspects of the trial data collection e.g., completion of questionnaires, but provide consent for collection of data from their research their medical notes to be allowed to continue.
On participant withdrawal, data will be collected recording reasons for withdrawal (as far as possible).
The intervention is a single intervention, so withdrawal criteria are not expected to result from issues of being in the trial over a long period of time. 
7.10	End of trial
The end of the trial will be at the latest 2 years and 90 days after opening for recruitment.
The study CI will notify REC of the end of the trial.
8	TRIAL MEDICATION

8.1	Name and description of medicinal product

Medicinal Products
Cefuroxime 
•	Each vial contains, as the active ingredient, cefuroxime sodium for injection 1578mg equivalent to 1500mg of cefuroxime respectively
Route of administration
· Intravenous

8.2	Legal status of the drug 
Cefuroxime
· Licensed at 1.5g 8 hourly dosing and 3g 8 hourly (meningitis)
· Indication: No BNF indication for surgical prophylaxis, although BNF provides dosing information for Surgical prophylaxis, 1.5 g by intravenous injection up to 30 minutes before the procedure.
8.3	Summary of Product Characteristics (SmPC)
A Summary of Product Characteristics (SmPC) will be used to describe cefuroxime within this trial.
Updated versions will be incorporated into the trial after submission to the study sponsor, the National Research Ethics Committee (as appropriate). 
8.4	Drug storage and supply
· The MPs will be supplied from normal hospital stock.
· The drug should be stored as per manufacturers guidelines
[bookmark: _Toc246750032][bookmark: _Toc303179273]8.5 	Preparation and labelling of Medicinal Product
Preparation: Cefuroxime sodium will be diluted as per guidance in appendix 5.
Of note: The NHS Injectable Medicines Guide Group (2015) state that there is evidence of Y-site compatibility for atracurium (a medicine used for patients undergoing surgery) and cefuroxime (in glucose 5%). This information is reflected in the Handbook of Injectable Drugs by Trissel (2015).
8.6	Dosage schedules
Comparator
· Cefuroxime 1.5g 4 hourly throughout surgery. First dose given pre-operatively.
 Intervention MPs
· Administered to achieve a steady state blood concentration of free serum concentrations of 4xMIC90 for the duration of an operation, up to a total duration of 6 hours. 
· In the intervention group, if surgery lasts for more than 6 hours, the infusion will be stopped, and the dosing regimen will revert to 4-hourly bolus dose.
· Antibiotics will be administered initially with a loading dose, intravenously as is standard practice for antibiotic prophylaxis, in order that drug concentrations can be reliably achieved for the start of an operation.
· After the loading dose drug will be administered by continuous intravenous infusion.
· Timing of each dose: Loading dose will be within the hour before surgery, with initiation of the continuous infusion before surgery. 
The following table provides dosing strategies dependent on the renal clearance of the patient. 

	
	Dose per hour (mg/hr)

	Loading dose (mg)
	Creatinine clearance (ml/min)

	
	40-50
	50-60
	60-70
	70-80
	80-90
	>90

	2332
	723
	867
	1011
	1155
	1227
	1227




Maximum dosing
A maximum loading dose of cefuroxime 2332 mg
A maximum hourly dose of continuous infusion of 1227 mg/hour.
These doses will be administered for a maximum of 6 hours at which point 4 hourly re-dosing will be resumed.
Route of administration: Intravenous
8.7	Dosage modifications 
Dose modifications: Dosages will be modified according to renal function as described in section 8.6. 
Stopping rules: Acute adverse event, duration of surgery 6 hours.
Procedures in the event of toxicity reactions: Antibiotic treatment will be stopped. 
8.8	Known drug reactions and interaction with other therapies
The cefuroxime SPC reports: “Cephalosporin antibiotics at high dosage should be given with caution to patients receiving potent diuretics or aminoglycosides, as these combinations are suspected of adversely affecting renal function. Clinical experience has shown that this is not likely to be a problem at the recommended dose levels.”
Given the short duration of treatment, and so low total drug amounts administered compared to daily treatment regimes, patients on diuretics (principally furosemide) and aminoglycosides will be eligible to enter the study. 
[bookmark: _Toc303179263]8.9	Concomitant medication
Metronidazole is an antibiotic that is routinely given in conjunction with cefuroxime surgical antibiotic prophylaxis and this standard clinical practice is recommended to be continued dosed as per local guidelines.
Predictable concomitant agents include the anaesthetic medication administered intra-operatively. 
Anaesthetic medications: An exhaustive list of anaesthetic agents is not provided. Common anaesthetic agents are provided below:
Anaesthetic agent: Propofol
Analgesic/anaesthetics: Alfentanil, fentanyl, remifentanil
Anaesthetic agents: Suxamethonium, atracurium, vecuronium, rocuronium
Analgesia: Morphine, tramadol, paracetamol, NSAID, oxycodone
Anti-emetics: Ondansetron, dexamethasone, cyclizine, metoclopramide
Vasoconstrictors: Metaraminol, ephedrine, noradrenaline

Cephalosporins are not recognised as interacting with these anaesthetic agents. 
8.10	Trial restrictions 
No contraindications whilst on the active phase of the trial.
Contraception needs not be used. 

9	PHARMACOVIGILANCE

9.1	Definitions
	Term
	Definition

	Adverse Event (AE)
	Any untoward medical occurrence in a participant to whom a medicinal product has been administered, including occurrences which are not necessarily caused by or related to that product. 

	Adverse Reaction (AR)

	An untoward and unintended response in a participant to a medicinal product which is related to any dose administered to that participant.
The phrase "response to a medicinal product" means that a causal relationship between a trial medication and an AE is at least a reasonable possibility, i.e. the relationship cannot be ruled out.
All cases judged by either the reporting medically qualified professional or the Sponsor as having a reasonable suspected causal relationship to the trial medication qualify as adverse reactions.

	Serious Adverse Event (SAE)
	A serious adverse event is any untoward medical occurrence that:
· results in death
· is life-threatening
· requires inpatient hospitalisation or prolongation of existing hospitalisation
· results in persistent or significant disability/incapacity
· consists of a congenital anomaly or birth defect
Other ‘important medical events’ may also be considered serious if they jeopardise the participant or require an intervention to prevent one of the above consequences.
NOTE: The term "life-threatening" in the definition of "serious" refers to an event in which the participant 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.

	Serious Adverse Reaction (SAR)
	An adverse event that is both serious and, in the opinion of the reporting Investigator, believed with reasonable probability to be due to one of the trial treatments, based on the information provided.

	Suspected Unexpected Serious Adverse Reaction (SUSAR)
	A serious adverse reaction, the nature and severity of which is not consistent with the information about the medicinal product in question set out:
· in the case of a product with a marketing authorisation, in the summary of product characteristics (SmPC) for that product
· in the case of any other medicinal product, in the investigator’s brochure (IB) relating to the trial in question



[bookmark: _Toc345574770][bookmark: _Toc345588411][bookmark: _Toc345588660][bookmark: _Toc345574772][bookmark: _Toc345588413][bookmark: _Toc345588662]NB: to avoid confusion or misunderstanding of the difference between the terms “serious” and “severe”, the following note of clarification is provided: “Severe” is often used to describe intensity of a specific event, which may be of relatively minor medical significance. “Seriousness” is the regulatory definition supplied above.
[bookmark: _Toc303179283]9.2	Operational definitions for (S)AEs 
(S)AEs, (S)ARs and SUSARs will be defined according to standard definitions, section 9.1. 
9.3	Recording and reporting of SAEs AND SUSARs 
The period of time over which AEs, ARs, SAEs, SARs and SUSARs are to be monitored start at and finish at:
· For AEs / SAEs – 1st MP dose to day 30 post operation
· For ARs / SARs and SUSARs – 1st MP dose to day 2 post operation
SAEs, SARs and SUSARS will be recorded on case report forms unless exempt as detailed below.
Non-serious AEs/ARs will not be reported to the sponsor and will not be recorded on case report forms.
SAEs/SARs will be reported to the sponsor at to governance-ethics@leeds.ac.uk, except for exemptions detailed below, via e-mail using a form approved by the sponsor within 1 working day of the research team becoming aware of the event. SAEs/SARs which are exempt from reporting to the sponsor are those which occur commonly in this patient population, as follows:
· Infections including surgical wound infections, respiratory, urinary and skin infections (including fungal infections).
· Surgical complications such as failure of a surgical procedure (specifically anastomotic breakdown or development of a fistula) or bowel obstruction. Deterioration of the existing condition specifically progression of a cancer.
· Treatment which was elective or pre-planned for a pre-existing condition not associated with any deterioration in condition, e.g. pre-planned hip replacement operation which does not lead to further complications.
· Any admission to hospital or other institution for general care where there was no deterioration in condition.
· A full list of specific SAEs which do not need to be reported is available in Appendix 7
· SARs exempt from reporting to the sponsor are those where reporting will not improve the knowledge regarding the safety profile of the drug, i.e., if the event or reaction is listed as known event within the drug’s Summary of Product Characteristics.
SUSARs will be reported to the sponsor at governance-ethics@leeds.ac.uk within 1 working day of the research team becoming aware of the event. All SAEs assigned by the PI or delegate (or following central review) as both suspected to be related to IMP-treatment and unexpected will be classified as SUSARs and will be reported by the Chief Investigator to the Medicines and Healthcare Products Regulatory Agency (MHRA) via the yellow card scheme within 1 working day.

For each SAE / SAR/ SUSAR report the following information will be collected:
· full details of the event
· seriousness criteria
· event duration (start and end dates, if applicable)
· outcome
· action taken
· causality (i.e., relatedness to trial drug / investigation), in the opinion of the investigator
· whether the event would be considered expected or unexpected.
Any change of condition or other follow-up information should be e-mailed to the Chief Investigator as soon as it is available on a follow-up report form provided by the Chief Investigator, or at least within one working day of the information becoming available. Events will be followed up until resolved or a final outcome reached.

The sponsor will be responsible for reviewing all reported SAEs / SARs / SUSARs. Events will be followed up until the event has resolved or a final outcome has been reached, or 30 days have passed. 
The Independent Committee will also be given a combined report of all, SAEs, SARs and SUSARs at the one year review. Any events with rates higher than expected in one trial arm will be reported to the REC and sponsor. 

9.4	Responsibilities
Principal Investigator (PI): 
Checking for SAEs, SARs and SUSARs when participants attend for treatment/follow-up.
1. Using medical judgement in assigning seriousness, causality and expectedness
2. Ensuring that all planned recording and reporting procedures for SAEs AND SUSARs as detailed in section 9.3 are adhered to.
3. Reporting SAEs, SARs are reported to the chief investigator (Andrew Kirby-a.kirby@leeds.ac.uk, or in their absence, Dermot Burke (d.burke@leeds.ac.uk)
4. Ensuring that SUSARs are chased with the CI if a record of receipt is not received within 2 working days of initial reporting. 
Chief Investigator (CI) / delegate or independent clinical reviewer:
1. Clinical oversight of the safety of patients participating in the trial, including an ongoing review of the risk / benefit.
2. Using medical judgement in assigning seriousness, causality and expectedness of SAEs where it has not been possible to obtain local medical assessment.
3. Using medical judgement in assigning expectedness.
4. Immediate review of all SUSARs. 
5. Review of specific SAEs and SARs 
6. Reporting of SAEs, SARs and SUSARs to the sponsor in line with the detailed timelines.
Independent committee
1. Reviewing unblinded safety data.
[bookmark: _Toc303179288]9.5     Overdose 
Overdose will be reported by the research team anaesthetist as these are the only people to be administering drug. The anaesthetist will be provided contact details for the PI to be notified. Any overdosed patients will be withdrawn from the trial
9.6	Reporting urgent safety measures 
If any urgent safety measures are taken the CI/Sponsor shall immediately and in any event no later than 3 working days from the date the measures are taken, inform the relevant REC of the measures taken and the circumstances giving rise to those measures.
[bookmark: _Toc303179290]9.7	The type and duration of the follow-up of subjects after adverse events.
Follow-up care for subjects following an adverse drug reaction will be one week.
Adverse events will be identified by review of patient’s medical notes.

10	STATISTICS AND DATA ANALYSIS

10.1	Sample size calculation
This study is a three-centre feasibility study intending to recruit a maximum of 180 patients. It is judged this sample size will allow us to assess feasibility and estimate outcome rates.

10.2	Planned recruitment rate
This pilot study plans to recruit 2.5 patients per month at each of three sites.

10.3 Statistical analysis plan

10.3.1 Summary of baseline data and flow of patients
Flow of patients will be reported with a consort flow diagram, as below.
Baseline data: Variables to be used to assess baseline comparability of the randomised groups
· Age and Sex
· Smoker
· Charlson Comorbidity Index
· Indication for surgery
· MRSA status
· ASA and NNIS score
10.3.2	Primary outcome analysis
A number of components will be used to assess the feasibility of the trial design. These outcomes will be assessed as proportions where outcomes are rates. 
10.3.3	Secondary outcome analysis
Secondary outcomes will be analysed by reporting proportions where appropriate.
10.4 	Subject population
Any subject randomised into the study that received at least one dose of study drug will be subjected to the study analysis.
10.5	Procedure(s) to account for missing or spurious data 
Strategies to maximise follow-up will be employed including telephone follow up and postal follow up 
No strategies are being planned for missing data.
10.6	Economic evaluation
A resource use questionnaire will be used to estimate resource use based on Healthcare Resource Group codes.






















A consort flow diagram (http://www.consort-statement.org/) will be produced, as per the figure below.

[image: logo]
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11	DATA HANDLING

11.1	Data collection tools and source document identification
Data collection will be by paper case report forms (CRFs)
Records of all participating patients (sufficient information to link records e.g., CRFs, hospital records, all original signed informed consent forms and copies of the CRF pages will be kept.)
Records will be stored in secure facilities at each site.
All research forms will be labelled with a patient’s study number.
To maximise data collection, telephone assessments and postal questionnaires will be used where patients are unable to attend in person for assessments. Additionally, a diary will be provided to patients to track data that will be required in the questionnaires. 
11.2	Data handling and record keeping
· Data entry: Data will be added to an excel database stored on NHS trust servers.
· Data will be stored on paper and online.
· Data will be pseudonymised.
· Data entry will be by a researcher or administrative member of a research team. 
· The PI will be responsible for data entry, quality and analysis.
· Arrangements to pseudonymise the data:  Data (case report forms) will be given a study number at the time of collection. A database linking study numbers to patients will be created and be separate to the data. Both paper and electronic records will be kept as part of a data disaster recovery plan.
· [bookmark: _Toc392504595]11.3	Access to Data
Direct access will be granted to authorised representatives from the Sponsor, host institution and the regulatory authorities to permit trial-related monitoring, audits and inspections.
11.4	Archiving
Archiving will be authorised by the Sponsor following submission of the end of study report
The research teams at sites will be responsible for archiving all relevant research data collected at their sites according to local policies. Trial staff at the University of Leeds will be responsible for archiving according to University of Leeds policies. 
[bookmark: _Ref249152839][bookmark: _Toc303179289]Archiving will be for 5 years from the end of the study.
12 MONITORING, AUDIT & INSPECTION

It is not anticipated this feasibility study will be monitored or inspected. 
Any authorised body will be supported by the trial site to in monitoring the study. These may include hosting site visits, providing information for remote monitoring, or putting procedures in place to monitor the study internally

13 	ETHICAL AND REGULATORY CONSIDERATIONS
13.1 	Research Ethics Committee (REC) review& reports
· Before the start of the trial, approval will be sought from a REC for the trial protocol, informed consent forms and other relevant documents.
· Substantial amendments that require review by REC will not be implemented until the REC grants a favourable opinion for the study (and/or NHS R&D departments before they can be implemented in practice at sites)
· All correspondence with the REC will be retained in the Trial Master File/Investigator Site File 
· An annual progress report (APR) will be submitted to the REC within 30 days of the anniversary date on which the favourable opinion was given, and annually until the trial is declared ended
· It is the Chief Investigator’s responsibility to produce the annual reports as required.
· The Chief Investigator will notify the REC of the end of the study
· If the study is ended prematurely, the Chief Investigator will notify the REC, including the reasons for the premature termination
· Within one year after the end of the study, the Chief Investigator will submit a final report with the results, including any publications/abstracts, to the REC

13.2 	Peer review
Peer review has been completed as part of the grant funding application to the Healthcare Infection Society.
13.3 	Public and Patient Involvement
A previous design of this study was presented to the Leeds Cancer PPIR group. This resulted in a recommnedation for an interventional trial as per this study.
13.4 Protocol compliance 
Protocol deviations and protocol breaches will need to  be reported to the sponsor within 1 working day to governance-ethics@leeds.ac.uk . A “serious breach” is defined as a breach of the protocol or of the conditions or principles of Good Clinical Practice (or equivalent standards for conduct of non-CTIMPs) which is likely to affect to a significant degree the safety or physical or mental integrity of the trial subjects, or the scientific value of the research. 
The sponsor should notify the REC and relevant regulatory bodies of a serious breach in any study within 7 days of the matter coming to their attention. The report may be provided by the Chief Investigator or other representative of the sponsor, copied to the sponsor.
13.5 	Data protection and patient confidentiality 
All investigators and trial site staff will comply with the requirements of the Data Protection Act 2018 with regards to the collection, storage, processing and disclosure of personal information and will uphold the Act’s core principles. 
This includes:
The creation of coded, depersonalised data where the participant’s identifying information is replaced by an unrelated sequence of characters
Secure maintenance of the data and the linking code in separate locations using encrypted digital files within password protected folders and storage media
Limiting access to the minimum number of individuals necessary for quality control, audit, and analysis
The CI is the data custodian
13.6 	Financial and other competing interests for the chief investigator, PIs at each site and committee members for the overall trial management 
None to declare
13.7 	Indemnity
The University of Leeds is providing 
1. Insurance and/or indemnity to meet the potential legal liability of the sponsor for harm to participants arising from the management of the research.
2. Insurance and/ or indemnity to meet the potential legal liability of the sponsor or employer for harm to participants arising from the design of the research.
The NHS is providing
3. Insurance and/or indemnity to meet the potential legal liability of investigators/collaborators arising from harm to participants in the conduct of the research.
The sponsor has not made arrangements for payment of compensation in the event of harm to the research participants where no legal liability arises.
13.8 	Amendments 
An amendment history will be maintained in the trial master file.
HRA guidance on reporting of amendments (non CTIMP reporting) will be followed. 
https://www.hra.nhs.uk/approvals-amendments/amending-approval/
13.9 	Access to the final trial dataset
Access to the final trial data set in anonymised format will be provided on reasonable request.
14 	DISSEMINIATION POLICY

14.1 	Dissemination policy
The CONSORT extension  for randomised pilot and feasibility trials will be reviewed prior to generating any publications for the trial to ensure they meet the standards required for submission to high quality peer reviewed journals.
The data will be owned by The University of Leeds. 
On completion of the trial, the data will be analysed and tabulated, and a Final Study Report prepared where the full study report can be accessed
Participants will be notified of the outcome of the trial, by provision of the publication, and via a specifically designed newsletter.
14.2 	Authorship eligibility guidelines and any intended use of professional writers
Authorship will include members of The Trial Management Group who comply with the International Committee of Medical Journal Editors definitions for authorship criteria for manuscripts submitted for publication.
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16. 	APPENDICIES
16.1 	Appendix 1-Risk
	Risks associated with trial interventions
[bookmark: Check1]|X| LOW ≡ Comparable to the risk of standard medical care
|_| MODERATE ≡ Somewhat higher than the risk of standard medical care
|_| HIGH ≡ Markedly higher than the risk of standard medical care

	Justification:  Briefly justify the risk category selected and your conclusions below  (where the table is completed in detail the detail need not be repeated, however a summary should be given):
The intervention antibiotic prophylaxis is an evidence based intervention.
The method of administering the intervention, continuous infusion, is an established method of intervention, and used routinely in many health care systems.
The maximum loading dose of cefuroxime recommended in this study, 2332 mg, is below the SPC single dose recommended for dosing cefuroxime of 3000mg.
The maximum total dose of cefuroxime recommended in this study, 9688mg over 6 hours, is comparable to that in the drug SPC for treating meningitis, 3000mg 8 hourly (6000mg infused in an 8 hour period).
Beta-lactam therapy is established as a safe treatment. High dose beta-lactam therapy is routinely administered e.g., 2400mg benzylpenicillin 4 hourly for treatment of endocarditis, amoxicillin 2000mg four hourly for endocarditis, flucloxacillin 2000mg 4 hourly for endocarditis, piperacillin 4000mg 8 hourly for severe infections.

	What are the key risks related to therapeutic interventions you plan to monitor in this trial?
	How will these risks be minimised?

	MP/Intervention 
	Body system/Hazard
	Activity
	Frequency
	Comments

	Cefuroxime 
	Gastrointestinal tract/Clostridium difficile associated diarrhoea
	Routine clinical assessment
	Continuous while a hospital in-patient
	

	Cefuroxime 
	Hepatobiliary disorders
	Liver function test (blood)
	Clinically driven testing
	

	Cefuroxime 
	Blood and lymphatic system disorders
	Full blood count
	Clinically driven testing
	

	Cefuroxime 
	Skin and subcutaneous tissue disorders
	Routine clinical assessment
	Continuous in-patient assessment
	

	Cefuroxime 
	Renal and urinary disorders
	Renal function monitoring (blood tests)
	Clinically driven testing
	

	Cefuroxime
	General disorders and administration site conditions
	Injection site reactions which may include pain and thrombophlebitis
	Routine clinical assessment
	

	Outline any other processes that have been put in place to mitigate risks to participant safety:
Independent trial committee, Independent protocol review, National Research Ethics Committee review, Maximum dosing levels defined, Exclusion of patients at risk of adverse events e.g., patients with known history of seizures. Advice that cefuroxime may affect the gut flora (as with most antibiotics), leading to lower oestrogen reabsorption and reduced efficacy of combined oral contraceptives.





16.2 	Appendix 2 - Study management / responsibilities 

16.2.1 	Patient registration/randomisation procedure 
No part of the trial coordination is outsourced.
16.2.2 	Data management 
No outsourcing of data management is planned.
The CI is responsible for data management.
16.2.3	Preparation and submission of amendments 
No part of the trial coordination is outsourced. 
16.2.4	Preparation and submission of Annual Safety Report/Annual
No part of the trial coordination is outsourced.
16.2.5	Data protection/confidentiality 
No part of the trial coordination is outsourced.
16.2.6	Trial documentation and archiving 
No part of the trial coordination is outsourced.









16.3 	Appendix 3 – Schedule of Procedures

	Time (Specify months/ weeks/ days)
	 
	0
	30 days
	90 days 

	 
	Preoperative
	Surgery
	30 days post-surgery
	90 days post-surgery

	Informed consent
	X
	 
	 
	 

	Assessment of Eligibility Criteria
	X
	 
	 
	 

	Review of Medical History
	X
	 
	X
	 X

	Review of Concomitant Medications 
	X
	 
	 
	 

	Registration
	X
	 
	 
	 

	Documentation of surgical practices e.g., antibiotic prophylaxis
	 
	X
	 
	 

	Review of clinical notes including antibiotic prescribing
	X
	 X
	X
	 X

	Patient questionnaires
	X
	 
	X
	 X

	Height
	X
	 
	 
	 

	Weight
	X
	 
	 
	 

	Study intervention (antibiotics) and documentation of surgical practices
	 
	X
	 
	 

	Assessment of Adverse Events
	 
	 
	X
	X




















16.4	Appendix 4 – Amendment History
	Amendment No.
	Protocol version no.
	Date issued
	Author(s) of changes
	Details of changes made

	1
	1.1
	15/11/2022
	Andrew Kirby
	Update to consenting process

	
	
	
	
	

	
	
	
	
	



Protocol amendments will be submitted to the Sponsor for approval prior to submission to the REC committee.
















16.5 		Appendix 5: Guidance on administering the intervention regimen
	1
	Determine creatinine clearance (eGFR should not be used): 

	2
	Prepare cefuroxime for infusion: Add 7.5g cefuroxime to 250mls saline giving a concentration of 30mg/ml.

	3
	Administer a loading dose of 2330mg to all patients by a bolus of 77mls (2330mg) within the hour before surgery.

	4
	Administer continuous infusion throughout the operation based on creatinine clearance as per the guidance below

	5
	Continuous Infusion guidance
Infusion volume (mls) based on infusion drug concentration =30mg/ml

	Creatinine clearance (ml/min)
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70
	70-80
	80-90
	>90

	Continuous infusion dose per hour (mls)
	9.8
	14.6
	19.4
	24.1
	28.9
	33.7
	38.5
	40.9
	40.9

	6
	If the operation lasts less than 6 hours, stop the infusion when the surgical wound has been closed.

	7
	If the operation lasts more than 6 hours, and the infusion stopped at 6 hours, give 1.5 grams of cefuroxime at 10 hours and 4 hourly subsequently.












16.6	Appendix 6: Pharmacokinetic modelling informed Cefuroxime dosing (Asin-Prieto 2015).

	PARAMETER ESTIMATES
	

	CL (L/h) = 8.77+ (CLCR - 4.8) × 1.71
		
	IIV_CL
	IIV_V1

	IIV_CL
	31.07
	

	IIV_V1
	78.85
	55.14


Transformed omega matrix (%):

	if (CLCR ≥ 4.8 L/h) → CL (L/h) = 8.77
	

	V1 (L) = 11.27
	

	Q (L/h) = 7.11
	

	V2 (L) = 7.30
	



CL: Total body clearance; CLCR: creatinine clearance; V1: apparent volume of distribution of the central compartment (plasma); Q: inter-compartment clearance; V2: apparent volume of distribution of the peripheral compartment; IIV: inter-individual variability.

Dose: 
To achieve a pharmacodynamic target of a free serum drug concentration 4xMIC90 for the duration of a patient operation: 
· Pharmacodynamic target: free serum drug concentration (fCtarget) during the entire surgical procedure (up to 6 h): 
fCtarget = 4xMIC90 = 64 mg/L
· Taking into account the protein binding of cefuroxime (PB = 0.4) (EUCAST Rational document), considering the inter-individual variability, in order to achieve the fCtarget in most of the patient population, the parameters to be used in the dosing estimations are ϴ = µ + SD. 
CL' = CL + (CL x 31.07/100)
V1' = V1 + (V1 x 55.14/100)


And therefore, the estimation of the loading dose is as follows (two-compartment model):
· Loading dose (mg) = fCtarget / (1 - PB) x V1' + ratiotissue/plasma x fCtarget x V2
· Maintenance infusion rate (mg/h)= fCtarget / (1 - PB) x CL'
            (ratiotissue/plasma = 1, Barbour 2009)






















16.7 		Appendix 7 – A full list of specific SAEs which do not need to be reported

	CARDIAC   
	
	
	
	NEUROLOGICAL

	Arrhythmia
	
	
	
	Stroke

	Cardiac arrest
	
	
	Acute psychosis or delirium

	Myocardial Infarction or ischaemia
	

	
	
	
	
	RENAL

	GASTROINTESTINAL (GI)
	
	
	Acute Renal Failure / Acute kidney injury

	Anastomotic leak
	
	
	

	Gastro-intestinal bleed
	
	
	RESPIRATORY

	Post-operative haemorrhage
	Respiratory failure/Acute Respiratory Distress

	Bowel infarction
	
	
	 Pulmonary oedema

	Perforated viscus
	
	Pulmonary embolism (PE)/DVT

	
	
	
	Endotracheal re-intubation

	Ileus
	
	
	Aspiration pneumonitis/Aspiration Pneumonia

	Gastrointestinal Obstruction
	Bronchospasm

	Gastrointestinal ischaemia/necrosis
	Atelectasis

	Gastrointestinal perforation
	
	Cardiac Failure

	Pancreatitis
	
	Pneumothorax

	Development of a fistula
	

	
	
	SKIN AND SOFT TISSUE

	
	
	
	Wound Dehiscence

	INFECTION
	
	
	
	

	Skin and soft tissue infection
	
	UROLOGICAL

	Bone and joint infection
	
	
	Urinary tract obstruction

	Urinary tract infection
	
	
	

	Vascular System infection
	
	
	VASCULAR

	Reproductive tract infection
	
	Pulmonary embolism (PE)/DVT

	GI tract infection
	
	
	

	Respiratory tract infection
	
	OTHER

	Ear/nose/throat infection
	
	Allergy

	CNS infection
	
	Expected drug reaction

	Sepsis
	
	
	Surgical complication

	Pyrexia of unknown cause
	
	Progression of underlying condition including cancer

	
	
	Treatment which was elective or pre-planned for a pre-existing condition

	
	
	Admission to hospital or other institution for general care where there was no deterioration in condition.
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