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1. INTRODUCTION 

This study will establish whether there is a role for IV fluids in improving patient outcomes during routine colonoscopies.  Previous publications have used retrospective analysis, and as such there was no control to compare the findings to.  In this study two randomized cohorts will be established, those receiving IV fluids during their colonoscopy, and those not receiving.  Patient outcomes will be measured using the primary outcomes or hypotensive episodes and electrolyte changes; and secondary outcomes of patient satisfaction and hydration surveys.  All the evidence to date suggests that there will be no significant difference between the two cohorts.

2. BACKGROUND 

Normal saline infusions are given routinely during elective colonoscopy. However, this practice has recently been called into question by studies demonstrating that infused volumes are typically low, and do not relate to those who develop peri-procedure hypotension nor postoperative morbidity.

Advantages of current practice include allowing a continuous line to give sedation, analgesia or other agents as required, and the untested presumption that such rehydration will facilitate recovery and discharge.

Routine colonoscopies are largely performed on patients who are systemically well, and unless complications are experienced there is limited associated fluid loss.  Additionally, unlike surgical procedures, patients can continue to consume clear fluids up until 2 hours before the procedure, and as such their base level hydration should be superior.

3. AIM(S) OF STUDY

To investigate whether the administration of IV fluids during routine colonoscopy makes any significant difference to patient hydration and comfort.  Whilst the cost of a bag of crystalloid and an IV drip set may not be overly significant, given the high number of procedures performed throughout Australia each year the cumulative cost is high.

4. OBJECTIVES  

The objective of this study is to determine if IV fluids makes any difference to outcomes during colonoscopies.

5. HYPOTHESIS 

5b. Primary Hypothesis

H0: The administration of intravenous fluids during colonoscopy does make a difference to patient comfort or outcome. 

HA: The administration of intravenous fluids during colonoscopy does not make a difference to patient comfort or outcome.

6. STUDY DESIGN 

The trial will be a single blinded randomised controlled trial.  Patients will be blinded to which therapy they receive; it will not be possible to blind the surgeons/anesthetists as to what treatment was given.  Two cohorts of approx. 200 patients will be selected and appropriately randomised to either 1) receive fluids during their procedure, or 2) not to receive fluids during their procedure.

Current practice is based on retrospective analysis, we believe an RCT will provide the level of evidence required to reinforce current practice.

7. STUDY SETTING/LOCATION

The recruitment of patients and collection of data will occur at the Lyell McEwin Hospital, in South Australia.  The study will be a single center study.  Patients of both the Gastroenterology and Colorectal Surgery Unit will be recruited into the study.

8. STUDY POPULATION 

Broad selection criteria will be used to ensure that the study population reflects the patients typically undergoing routine colonoscopies.  Patients ranging in age fro 18-80 will be selected.  Patient with stable comorbidities will also be included (ASA I-III).  Patients will be excluded if they are pregnant, have unstable co-morbidities or significant renal failure.  Given that these groups of patients make up a very minor proportion of individuals undertaking routine colonoscopies it will not significantly effect the ability of the study to produce results that are applicable to the broad population.

The study will aim to recruit 400 patients, 200 to receive IV fluids and 200 who will not.

9. ELIGIBILITY CRITERIA

9a. Inclusion criteria 
· Age>18 & <80
· Non-pregnant
· ASA I-III
· No documented evidence of significant renal impairment (creatinine clearance level)
· Routine endoscopies and colonoscopies on outpatients

9b. Exclusion criteria
· age <18 & >80
· pregnant
· renal failure, creatinine clearance <60
· ASA IV
· Patients unable to consent
· Inpatients, patients actively bleeding or with acute illness to be excluded

10. STUDY OUTCOMES

10a. Primary Outcome

The two primary outcomes that will be measured are:
1) Hypotensive episodes – this will be defined by a drop in the systolic BP of >20% during the procedure.  This will be documented by the anesthetist.
2) Electrolyte changes (Sodium, Urea, Creatinine) These will be collected pre and post procedure by venipuncture.  The will be analyzed to assess for evidence statistically significant differences in the patient’s hydration with/without hydration during the procedure.

10b. Secondary Outcome(s)

The secondary outcomes we will measure relate to patient comfort and experience.  These will be assessed using several questionnaires developed to assess patients experience of anesthetic recovery.  Patients will be given:
· Quality of Recovery Score - To be undertaken prior to discharge, then again at 24 hours post procedure
· Patient completed Visual Analogue scales (VAS) to assess nausea, headache, dizziness, drowsiness
· Modified Post anaestheitic recovery score for patients having anaesthesia on an ambulatory basis

Other secondary outcomes that will be recorded (should they occur) include intra-procedure and post-procedural anesthetic events, and the length of stay post procedure.

11. STUDY PROCEDURES 

11a. Recruitment of participants

Given the often lengthy waiting time between patients being reviewed in clinic, and then having their colonoscopies, we have devised a multi-pronged approach to patient recruitment for this study:

1) Patients that have already been seen in clinic, and that have an upcoming colonoscopy booked, will be identified and screened using the inclusion/exclusion criteria outlined in the protocol.  They will then be contact between 14-10 days prior to their procedure, and if they are interested in being involved in the study the PICF will be sent to them to read.  A phone record log will be kept to show the date on which they were called, if the patient was keen to participate and the date of their scope booking.
2) When we start the trial (ideally in October 2016) patients seen in OPD that meet inclusion/exclusion criteria will be given the PICF if they are interested in participating.  Their colonoscopy bookings will be identified using a sticker (note. This identification will NOT affect their position in the que for a colonoscopy).  As their colonoscopy booking date approaches these patients will also be called to reconfirm their willingness to participate, if the patient requests the PICF can also be sent to them.

Regardless of their method of recruitment, written consent will be obtained on the day of the procedure.

11b. Randomisation 

The free online randomization website Randomization.com has been used to allocate participants to the two groups (Crystalloid and No Crystalloid).  The participants have been allocated their treatment using the method of randomly permuted blocks.  The primary assessors of the study (Dr Elizabeth Murphy and Dr Timothy Ganguly) will be responsible for assigning enrolled participants to the randomisation plan.

Participants will be blinded to the treatment they receive and the outcome.  The investigators will not be blinded and will know which treatment was administered.

11c. Study procedure 
· When patients are booked for a colonoscopy or attend pre-admission clinic, they will be asked whether they are interested in being involved in the study and given a patient information and consent form to read.
· If they are interested, their details will be recorded and their procedure date flagged by researchers
· Randomisation will occur at this point
· 400 participants will be recruited, and will be assigned to the two cohorts (Receiving IV Crystalloid, not receiving IV Crystalloid) using the randomised list generated at the beginning of the study 
· Patients will be advised to undertake a standardised bowel prep prior to the procedure (As per LMH Gastroenterology department guidelines for bowel prep)
· On the day of the colonoscopy patients will be instructed to drink clear fluids up until 2 hours prior to the scope
· On the day of the procedure
· Patients will be asked on arrival if they wish to participate in the study by and their written consent obtained.
· Baseline data will be collected on a data sheet, including age, sex, weight, height and BMI, ASA status, & comorbidities including ischaemic heart disease, hypertension, cardiac failure, diabetes and chronic obstructive airways disease.  
· A 100mm visual analogue score (VAS) assessing Thirst, Dizziness, Nausea and Vomiting will be given to the participant to fill out
· A green top blood vial will be collected at the same time as a cannula is inserted prior to the procedure
· During the procedure
· A primed line will be attached to each patient with an opaque bag covering the top of the drip stand.
· Patients receiving fluids will have a bag of crystalloid (Normal Saline 0.9%) attached to the line
· Patients not receiving fluids will have a bag of crystalloid attached to their line.  However, this will not be administered.
· Vital signs including PR, pulse oximetry and an ECG will be recorded continuously and blood pressure will be recorded at 2.5 minute intervals
· Details of any adverse intra-operative events will be noted by the anaesthetic staff
· After the procedure
· Following the procedure, prior to discharge, a member of staff will draw a second vial of blood from the participant’s cannula.
· Once awake and prior to discharge
· Quality of Recovery and Modified post anesthetic recovery surveys will be undertaken
· A second round of VAS(s) will be collected
· A researcher will contact the patient by phone 24 hours post procedure to undertake the Quality of Recovery survey a second time 
11d. Measurement tools used 
To assess the primary outcomes of hypotensive episodes and electrolyte changes data will be collected using the anaesthetic chart (blood pressure) and biochemical blood analysis (electrolytes).  The VAS(s), Quality of Recovery and Modified Post Anaesthetic Recovery Scores will be used to collect data for the secondary outcomes.  The volume of fluid administered during the procedure will be recorded.  Further information regarding time in recovery and data about other events will be collected from the nursing charts and admission data from the endoscopy suite.

There will be multiple assessors collecting the data, each will be thoroughly instructed on conducting the surveys, and timing etc of taking them and collecting blood etc.  This will be carefully monitored to ensure that comparable data is collected.  We are not planning on assessing inter-rater reliability.



11e. Safety considerations/Patient safety 

During each procedure patients will be closely monitored, as they would during any routine procedure outside of the trial.  Any events or complications that develop will be closely monitored and treated appropriately.  If it is in the patient’s best interest, for safety reasons, to abandon the trial protocol, we will do so and treat them accordingly.

If, in the assessor’s opinion, the patient is not coping with their post op recovery and would be further stressed by undertaking the questionnaires, they will be excused from the trial.

11f. Data monitoring 

We will have a data monitoring committee consisting of Dr William Wilson and Dr Elizabeth Murphy and Ms Angela Ashby.  An interim analysis will be done at 50, 100, then 200 participants.  If there is evidence that this study is resulting in deleterious outcomes for patients the study will be discontinued.  Any adverse or serious events will be referred to this committee for review and acted upon as appropriate.

12. STATISTICAL CONSIDERATIONS AND DATA ANALYSIS

12a. Sample size and statistical power

The sample has been powered for the proportion of subjects experiencing a 20% drop in blood pressure as there is no information to guide power calculations for the electrolyte data. It was assumed that all effects were to be assessed at a 5% alpha level with 80% statistical power. Based on clinical experience, we would anticipate that 5% of patients would experience a drop of blood pressure greater than 20%. Allowing for a difference of interest of 0.05, we would require a sample of 235 patients per group to assess equivalence at the requisite level of power.

12b. Statistical methods

Continuous outcomes will be summarized using means with standard deviations and medians with range. Dichotomous outcomes will be summarized as proportions.  Equivalence tests on dichotomous outcomes will be assessed using a z-test for proportions with continuity corrections as required. Continuous outcomes will be assessed using Schuirmann’s TOST equivalence test.

Given that we are conducting an RCT an ‘ITT analysis’ and a ‘per protocol’ analysis will be conducted.  The ITT analysis will preserve the sample size, balance prevent bias.  By performing both ITT and per protocol analysis our confidence in the results will increase of the null hypothesis is disproved.

13. ETHICAL CONSIDERATIONS 

This study will be conducted in full accordance with the principles of the “Declaration of Helsinki”, Good Clinical Practice and within the laws and regulations of Australia.  Using previous retrospective analysis of data, we have concluded that it is unlikely that participants involved in this study will suffer any adverse effects.  The rational and basis of the study will be explained to the participant as part of the consent process.  The participants will not receive any direct benefit; however, the data we collect from them will help shape best practice.  Patients will be asked if they wish to participate, and reassured that their clinical need and priority for a colonoscopy will not be effected by their decision.  If patients are uncomfortable participating or wish to with draw at any stage they will be given the opportunity to do so without any consequence to their colonoscopy.

SA Health, the Lyell McEwin and the Investigators will not be liable for any injury or adverse effects participants may suffer.

Participants data will be de-identified, with basic demographic data being recorded along with the data collected to assess the primary and secondary outcomes.  All data collected will be securely stored electronically and will be destroyed 5 years after publication of the paper.

14. OUTCOMES AND SIGNIFICANCE

 If the data collected is able to prove the Null Hypothesis this study will provide level II evidence to support previous studies in their conclusions that there is no significant benefit to administering IV fluids during routine colonoscopies.  This will have an impact on current practice and provide potential cost savings for large institutions regularly performing scope procedures.
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