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A Study into the Effect of Mechanical Bowel Preparation on Aerobic Exercise Capacity as Measured by Cardiopulmonary Exercise Testing.

Short title: PicoPEX

Picolax and Pre-Operative Cardio-Pulmonary Exercise Testing

South West REC: 09/H0206/63
This is a pilot study on willing healthy volunteers. We are seeking information on the magnitude of the effect of the following interventions as a preliminary to designing a trial on a population which is representative of patients having Major Colorectal Surgery: 

Primary Outcomes

1. Does mechanical bowel preparation and fasting influence aerobic exercise capacity as characterised by performance in a cardiopulmonary exercise test?

2. Does a carbohydrate-loading drink influence aerobic exercise capacity as characterised by performance in a cardiopulmonary exercise test?

1. Summary  

Traditionally pre-operative mechanical bowel preparation, such as Picolax® has been widely used to prevent infective complications and anastomotic dehiscence following major colorectal surgery. This dogma is based on consensus opinion and observational studies.1-3 At Derriford Hospital, we perform 300 - 350 elective colorectal resections per annum.  A significant proportion of these patients still receive MBP.
Recent meta-analyses and systematic reviews have questioned the need for mechanical bowel preparation as it may confer no benefit.4-6 
Mechanical Bowel Preparation (MBP) can be time-consuming, expensive, is unpleasant for patients and requires hospital admission on the day prior surgery. It can be associated with dehydration & electrolyte abnormalities which may have effects on individual patients’ fitness for surgery.  Dehydration of 2% of body mass can impair physiological functions and exercise performance.21 
‘Enhanced Recovery After Surgery’ (ERAS) is a multi-modal approach to promote early return to normal function after major surgery.  Pre-operative preparation of patients includes avoidance of MBP and avoidance of dehydration and starvation by the administration of carbohydrate drinks 2 - 4 hours prior to surgery. Carbohydrate supplementation is known to lead to improved exercise performance.23 
ERAS pathways have been shown to reduce morbidity and hence length of stay in colorectal patients.15-17
Cardiopulmonary Exercise Testing (CPET)

Morbidity and mortality are higher in patients with poor pre-operative cardio-respiratory reserve as they are unable to meet the increased demand in oxygen consumption in the immediate post-operative period.26-27 

Cardiopulmonary Exercise Testing (CPET) provides a comprehensive assessment of cardio-respiratory function and has been used to quantify fitness to recover from the physiological insult of major surgery.

A dedicated system is used to measure and report multiple variables during incremental exercise on a stationary bicycle. 
We hypothesise that mechanical bowel preparation may have an  impact on aerobic exercise capacity as measured by CPET in patients undergoing elective colorectal surgery. Any impact would be limited by avoidance of bowel preparation and administering oral carbohydrate. We will initially test this hypothesis by means of a pilot study on healthy volunteers. 

3. Plan of Investigation

Single centre, blinded, randomised, prospective, controlled crossover trial carried out in a Colorectal Surgery Specialist Unit. 

Participants will be 9 healthy male volunteers (aged 18-50) with an American Society of Anaesthetists (ASA) Grading of 1 (no medical disease).  

Consent 

Prospective participants will be given at least 24 hours to peruse approved information sheets and consider their participation prior to written consent.  Consent will be by a COREC compliant consent form.

Each participant will perform 3 Cardiopulmonary Exercise tests, each several weeks apart. These will comprise: 
1. Baseline, 
And after 2 interventions: 

2. following Mechanical Bowel Prep  (standard Derriford protocol)

3. following Enhanced Recovery after Surgery (ERAS) Guidelines

	Volunteer ID
	A
	B
	C
	D
	E
	F
	G
	H
	I

	Intervention
	Sequence (Weeks)
	

	Baseline 
	1
	2
	3
	2
	3
	1
	3
	2
	1

	Local MBP Guidelines
	2
	3
	1
	1
	2
	3
	1
	3
	2

	ERAS guidelines
	3
	1
	2
	3
	1
	2
	2
	1
	3


The order of tests will be randomly assigned for each volunteer - eg. 
Participants will prepare themselves on a Saturday according to the standard procedures detailed below, and test on the Sunday afternoon - over 3 weekends in autumn - all 9 participants will be tested once on each weekend. 

4. Plan of investigation illustrated on trial flowchart 
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5. Standard Procedures (See Table Below)

Cardiopulmonary Exercise Test (CPET)

CPET will be performed by all participants in the afternoon of the day of testing. The test will be done in accordance with the consensus protocol from UK centre with reference to ATS / ACCP recommendations.31 

Picolax

On the day prior to CPET, participants will have clear fluids only and take one sachet of Picolax® at 8am and 4pm. Each individual will receive two litres of Hartmanns Solution (Macopharma, Twickenham, UK) infused over six hours in the morning prior to CPET. This will reflect usual practice for individuals taking MBP in our Trust.

Carbohydrate-Loading Drinks 

Each individual will drink two cartons of Ensure/Enlive nutritional supplements the night before and then 400 mls of carbohydrate-loading drinks two hours prior to CPET as per ERAS protocol. 

	Time
	Day before
	Night before
	Morning of CPET
	CPET in afternoon

	Intervention
	Clear fluids
	Picolax 0800
	Picolax 16:00
	Ensure/Enlive
	Hartmanns
	Carbohydrate-loading drinks
	

	Baseline
	
	
	
	
	
	
	(

	Local MBP Guidelines
	(
	(
	(
	
	(
	
	(

	ERAS guidelines
	
	
	
	(
	
	(
	(


Monitoring Procedures

This trial is sponsored by Plymouth Hospitals NHS Trust R&D, and will be liable to monitoring and audit to ensure research governance. A site folder will be kept in anticipation of inspection.

Costing

Cardiopulmonary Exercise Testing

The facilities are already in place to perform CPET and the testing sessions will occur out-of-hours over weekends. The cost of the disposables are approximately £25 per test (24 x £25 = £600). 

Research Registrar

For the duration of the pilot study, analysis and writing phases, a Research Registrar will be required. Their workload is summarised under responsibilities. This post is funded by Mr KB Hosie and forms part of their MD thesis. 

Other direct costs

Stationery.

Medicines and Healthcare products Regulatory Agency (MHRA) = £262

Cost of Disposables 

	Hartmanns Solution (1000ml)
	£110.12 per box of 10
	2 boxes
	£220.24

	Picolax®
	£14.62 per box of 16
	2 boxes
	£29.24

	‘Pre-Op’ Carbohydrate Drinks
	£1.34 each
	20 cartons
	£26.80

	Ensures/Enlives
	£0.05 each
	20 cartons
	£1.00

	Cannula
	£0.18 each
	10 cannulas
	£1.80

	VecaFix
	£1.45 each
	10 units
	£14.50

	Overall cost 
	
	
	£1155.88 


Project Team:

Mr Chris Challand, Surgical Research Registrar. This research project would constitute part of a registered MD thesis. Principal Investigator

Dr Richard Struthers. Consultant Anaesthetist, Clinician with an interest in pre-operative assessment & Caldecott Guardian for PHNT. Chief Investigator

Dr Gary Minto. Consultant Anaesthetist. Clinician with an interest in pre-operative assessment & in Anaesthesia for Gastro-Intestinal Surgery. 

Mr Ken Hosie. Consultant Colorectal Surgeon and recent Clinical Director of Directorate Of Gastrointestinal Directorate.

 Professor Robert Sneyd. Consultant Anaesthetist and Associate Dean of Peninsula Medical School.

17. Implications

It is not clear that findings from this pilot study on healthy volunteers can be directly extrapolated to ill patients having colorectal surgery. However if mechanical bowel preparation does significantly influence performance on a CPET it would then be appropriate to perform a further trial to evaluate the effects of MBP on CPET performance in patients who would be more representative of the patient population undergoing elective colorectal resections. In such a circumstance the proposed pilot study would be a valuable preliminary.
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