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Standard Slide set and Speakers notes for the COOL Study

Slide 1

This is the Narrative for the standard slide set of the Closed Or Open after Source Control Laparotomy for Severe Complicated Intra-Abdominal Sepsis (The COOL Trial): A Randomized Controlled Trial Protocol, a multi-centre trial registered with the National Institutes of Health.  For the record the trial is being conducted by the Closed Or Open after Laparotomy (COOL) for Source Control in Severe Complicated Intra-Abdominal Sepsis Investigators world-wide.
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For further information on the COOL trial we have tried to make the study website, coolstudy.ca, a comprehensive one-stop shopping site.  We have also published the concise protocol and registered the study with the NIH, and myself or the global coordinator, Jessica McKee can be contacted anytime.
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The COOL trial is endorsed by a number of Scientific Societies, most notably, but not exclusively, the world Society of Emergency Surgery, the Abdominal Compartment Society, the Trauma Association of Canada, the Canadian association of General Surgeons, and the Canadian Hernia Society.
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This is an Investigator Driven Protocol in which the Investigators have complete control of the data.  For full disclosure however, Acelity facilitated a Protocol Development Meeting of the Steering Committee in November 2017 (but had no scientific input)
Acelity may also provide modest unrestricted funding to facilitate the conduct of the trial.
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A very simple overview of the primary goal of the COOL trial is to carefully examine the question; Is the Open Abdomen Indicated for Intra-abdominal sepsis?
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Now is an interesting time, in that what was once assumed regarding the OPEN ABDOMEN in trauma is being questioned regarding is the Open Abdomen being over-utilized especially as resuscitation practices evolve?  There is now clinical equipoise to the point RCTs on the OPEN ABDOMEN are being conducted in trauma
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Conversely, use of the OPEN ABDOMEN for non-trauma cases seems to be increasing very rapidly without necessarily good evidence informing these decisions.  There are many potential benefits however, such as;

· It may allow better drainage

· It allows for the application of negative pressure peritoneal therapy (NEGATIVE PRESSURE PERITONEAL THERAPY), which may have fundamental effects in mitigating intra-abdominal sepsis

· It mitigates intra-abdominal hypertension (IAH) and allows easier relaparotomy

Thus, using the OPEN ABDOMEN for non-trauma cases of sepsis is increasingly being recommended and discussed by authors worldwide.
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As an overview, COOL aims to recruit 550 patients worldwide, in two arms of a Multicentre prospective randomized study.  Patients with severe complicated intra-abdominal sepsis who CAN be physically closed after a laparotomy with be randomized intra-operatively to EITHER fascial closure OR an open abdomen with negative pressure peritoneal therapy. 
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Why is this trial particularly important?  Well intra-abdominal sepsis remains a World-Wide challenge, with high mortality, and ever-increasing incidence.  When the inflammatory process becomes systemic, mortality dramatically increases.  Data from the Global WISS study, looking at over 4500 patients in 132 centres, noted a 41% mortality rate with “severe sepsis”, although this term is now an oxymoron according to the New sepsis guidelines.
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Drilling down on those who die, most are from Multiple organ failure.  This reflects the sequelae of a local problem becoming systemic, with a dysregulated host response and progressive organ failure because of the progressive elaboration and systemic propagation of inflammatory Biomediators.
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The principles of managing Severe Complicated Intra-Abdominal Sepsis are;

- Prompt but not overly aggressive fluid resuscitation.  

- Early antibiotic admission

- and the early source control.  It is critical to avoid delayed or inadequate source control, as this is a 1° predictor of mortality
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However, there certainly is equipoise, with others condemning the concept of the open abdomen for sepsis.  A recent review from Dr Boermeesters group stated ““Closing the abdomen permanently after source control and only reopening it in case of deterioration of the patient  …. is the preferred strategy.”  Further they said; “There is no convincing evidence that damage control surgery is beneficial in patients with abdominal sepsis.”

However, a fair statement is that there is no adequate convincing evidence of anything.  Thus, while conversely there is NO conclusive evidence that closing the abdomen is better than leaving it open, there are biological signals that an OPEN ABDOMEN might be beneficial for a number of reasons.
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Kubiak performed a remarkable animal RCT in a septic porcine model comparing open negative pressure versus passive drainage and noted markedly improved
· organ function
· and reduced end-organ damage
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And statistically reduced serum mediator levels in the OPEN ABDOMEN with active negative peritoneal pressure group, suggesting the OPEN ABDOMEN with Negative pressure kept sepsis from becoming systemic.
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A large prospective but NON-RANDOMIZED multi-centred trial led by Mike Cheatham showed a similar mortality signal with survival associated with NEGATIVE PRESSURE PERITONEAL THERAPY.  IN their conclusions they speculated that improved clearance of biomediators might have been a factor.
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And finally, a Prospective Randomized but single centre trial from Calgary showed a survival advantage to Negative pressure, but the mechanism was not obvious in the biomediators analyzed.
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To illustrate the quandary facing clinical decision making two of the most contemporary studies can be contrasted.  Next door to Calgary, in Vancouver, Dr Buchowski’s group recently studied 211 patients with severe abdominal sepsis/septic shock, and in albeit uncontrolled retrospective review, they noted no raw mortality differences.  However, when using an Adjusted odds ratio for mortality (APACHE-IV), there was a markedly better survival when the open abdomen with NPWT was used versus primary fascial closure.
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However, reports with completely opposite conclusions can be found.  A recent, retrospective review of 2015 NSQUIP data (USA) which was inferred to be “Propensity matched” on a limited number of factors, not involving disease severity, reported that the cohorts odds of death (31.4% vs. 21.4%) with open abdomen was 1.78 times that of primary closure.
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Hence two contemporary publications concluding either that the OPEN ABDOMEN in sepsis improves survival in Vancouver or that it has a higher risk of death in South Carolina illustrate how better data is required.
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The World Society of Emergency surgery recently published the most contemporary Consensus Guidelines available that stated; “The open abdomen is an option for emergency surgery patients with severe peritonitis and severe sepsis/septic shock under the following circumstances: with those circumstances being;
· requirement for abbreviated laparotomy due to physiological derangement

· requirement for a deferred intestinal anastomosis

· extensive visceral edema with concern for the abdominal compartment syndrome
· or a persistent source of peritonitis and concern for adequate source control

However, these were only Suggestions rated at the weakest level of Evidence
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And further, the World Society felt it necessary to give a disclaimer stating; “In all these situations, the abdomen may be left open. However, there is no definitive data regarding the use of the OPEN ABDOMEN in the face of severe peritonitis and therefore, caution should be exercised when using OPEN ABDOMEN in these circumstances.”
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Therefore, given the complete equipoise concerning opening or closing, which are both currently used haphazardly, and signals suggesting NEGATIVE PRESSURE PERITONEAL THERAPY might help, The COOL trial will randomly compare closing and opening on demand compared to a planned open abdomen with Active Negative Pressure Peritoneal Therapy.  Our functional hypothesis is that An OPEN ABDOMEN strategy with NPTT will decrease mortality.  
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The most comparable recent experience to guide planning the Conduct of COOL was the Peritoneal VAC trial in Calgary, which compared Active Negative Pressure Peritoneal Therapy with the home-made Barkers VAC Pac method.  In that trial the Foothills Medical Center had a 66% recruitment rate of eligible open abdomen patients, reflecting tremendous institutional commitment, as well as what is hoped to be a practical methodology to intra-operative randomization and study design.
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The COOL investigators hope to conduct a large enough Multicenter trial so that it can be powered for 90-day survival after laparotomy for source control of SEVERE COMPLICATED INTRA-ABDOMINAL SEPSIS, as the primary outcome.  There will also be a number of standard secondary outcomes, examining logistical, physiological, biomediator-related, economic, and quality of life issues.
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We thus see a number of studies and results that will be delivered by the COOL trial, which we see as a potential family of studies.   The most basic goal of COOL is to study mortality outcomes, and thus contributing institutions can simply enroll patients and randomize to open or closed with clinical outcomes.  This is considered COOL-LITE, and is the center of COOL.  Alternatively, if sites are willing to invest more infrastructure and effort the planned sub-studies include Cool – Max, an analysis of biomediator data; COOL-Mic looking at the Microbiology of the OPEN ABDOMEN, COOL-Cells looking at Intra-peritoneal cellular function (Calgary only), COOL-Costs – an Economic analysis, and finally COOL- QOL looking at Quality of Life.
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At the risk of being repetitive, COOL-Lite is the main study and looks at mortality and clinical outcomes between those randomized to closed or open abdominal therapy with active negative peritoneal pressure.  Sub-studies that institutions may or may not participate in as well include Cool – Max, an analysis of biomediator data; COOL-Mic looking at the Microbiology of the OPEN ABDOMEN, COOL-Cells looking at Intra-peritoneal cellular function (Calgary only), COOL-Costs – an Economic analysis, and finally COOL- QOL looking at Quality of Life.  An honest admission right now is that without further funding all the COOL sub-studies may not be economically feasible.
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The Inclusion criteria is the same for all parts of COOL however.  Patients will be eligible if they have both SEVERE and COMPLICATED INTRA-ABDOMINAL SEPSIS AND REQUIRE A LAPAROTOMY FOR SOURCE CONTROL.  The rationale and background for the following criteria were recently published by Tolonen and colleagues in the World Journal of Emergency Surgery.
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Meeting this criterion can only be recognized in the OR starting with the fact there is uncontained or unconfined purulence, feculence, or enteric spillage.  Thus, a contained abscess is not eligible.
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In terms of being severe, if the patient has septic shock as defined by the most recent Sepsis 3 guidelines, namely hypotension requiring pressors after fluid resuscitation and a modestly elevated lactate, then they are eligible.
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The inclusion criteria also include other metrics of severity that will be made easier with decision support software on the enrollment website, namely a CPIRO, or Calgary Predisposition-Inflammation-Response-Organ Failure score of 3 or more.
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Or a World Society of Emergency Surgery Sepsis Severity Score of 8 or more, but you should always stop at simplest first.  Meaning that if a patient has septic shock by sepsis three criteria there is no need to go further and calculate either the CPIRO or World Society Sepsis Severity Score.
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Use of the Quick or qSOFA criteria were recently proposed in the new Sepsis 3 guidelines to be a very simple scoring system based on clinical assessment of the mental status, breathing, and circulation without laboratory testing that could alert clinicians to the need for more advanced critical care.  However, this claim has recently been criticized from many sources.  The COOL investigators will NOT therefore use it as an eligibility criterion but do note that a positive qSOFA assessment should mandate further assessment to see if the other COOL severity criteria are met for a patient with complicated intra-abdominal sepsis.
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There will be a number of exclusion criteria to ensure only those with truly contaminated abdomens requiring potential source control are included, but the two most important are to NOT include those who you perceive will be too tight to close if randomized to closure as that will constitute a protocol violation and of course those with mandatory reasons to leave the abdomen open such as leaving non-anastomosed bowel ends or intra-peritoneal packing.
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In essence, it is recognized that this will create a “defacto three-armed trial” with those that can be physically closed being either randomly closed or not.  But, it will also be crucial to track those excluded with the perception of not being quote “physically closeable”, with accurate screening logs.  With more moderate fluid resuscitation practices it is the perception of the Investigators that more abdomens seem to be closable though than were seen a few years ago.
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COOL will be operating under a pragmatic philosophy in that acceptable institutional practices include any formal fascial closure method versus any non-fascial closure method that allows negative peritoneal pressure therapy.
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As true eligibility can only be determined in the operating room, we will be operating with a deferred consent mechanism in Calgary but realize the exact Ethics procedures may vary around the world and it is essential that all potential collaborators satisfy the highest standards of local ethics.
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We plan to use a simple on-line randomization system with Variable Block Randomization hosted on an easily accessible research website with decision support to make recruitment easy without breaking scrub.  The study website can easily be reached by asking anyone to Google “Coolstudy.ca” which will bring up this webpage as the first hit!  This should of course only be done for patients believed to be eligible for enrollment.
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The eligibility and randomization hotkey is located here on the front page.
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The website helps you assess whether there is uncontained purulence, feculence, or enteric spillage.  If there is, proceed to see if the patient is sick enough for potential inclusion.
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The next step is to see if the patient has sepsis severe enough to trigger the severity criteria, with decision support keys to help the caregivers assess this.
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Clicking the “Shock” key 
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opens the Sepsis 3 sepsis criteria
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As does clicking the CPIRO tab.
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Open the CPIRO Calculator
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And if these first two criteria aren’t met, the World Society Sepsis Severity Score tab,
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Opens this calculator page
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Thus, if the Inclusion criteria are met, the enrollment button is unlocked that when activated will assign treatment allocation
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COOL is indebted to a number of notable statisticians, especially Peter Faris of Calgary, who provided sample size calculations of 275 per arm for robust numbers.  With 40 centres, this would mean about 14 patients per year over 2 years, meaning 7 patients per year per centre.
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Further information on the COOL study can be found at these sources, including; the Protocol which is being published in the World Journal of Emergency Surgery
Also hosted on the COOL website (www.coolstudy.ca) are the;
· Concise Protocol Document
· Comprehensive Protocol Document
And hosted on the NIH Trial Registration website (https://clinicaltrials.gov/ct2/show/NCT03163095) is the Trial protocol overview
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To discuss any aspects or for a personal response to questions, either Andrew Kirkpatrick or Jessica McKee can be contacted directly or through the Research Committee of the World Society of Emergency Surgery
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The COOL investigators are looking forward to working with you as the trial commences this year.
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Thank you
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