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Moderator: And we are the top of the hour now. So at this time I would like to introduce our speakers joining us today. And the lead author on the paper is Dr. Barbara Trautner. She’s an associate professor of infectious diseases at the Center of Innovations and Quality Effectiveness and Safety at the Michael E. DeBakey Veterans Affairs Medical Center and with Baylor College of Medicine in Houston, Texas. 

Joining her today is Aanand Naik. He’s an associate professor of medicine at the Houston Center for Innovations in Quality Effectiveness and Safety, also at the Michael E. DeBakey VA Medical Center in Baylor College of Medicine, and Director of VA Quality Scholars Program Coordinating Center. 

So I’d like to thank our two presenters for joining us today. And Dr. Trautner, are you ready to share your screen?

Dr. Barbara Trautner: Yes. Can you see it?

Moderator: We can, thank you. 

Dr. Trautner: Okay. Great. Well I’m Barbara Trautner and my colleague, Aanand Naik and I are honored to be able to present our award-winning paper today. We will tell you the story of Kicking CAUTI, or catheter-associated UTI. This was a project that was able to achieve clinical impact through our interdisciplinary teamwork. 

So Kicking CAUTI or catheter-associated UTI was essentially an antibiotic stewardship campaign in which we implemented guidelines to teach providers to stop over-diagnosing and over-treating catheter-associated UTI. Catheter-associated UTI at the time, and still is one of the most common reasons for antibiotic overuse in both acute and long-term care.

So we called our project the “No Knee-Jerk Antibiotics Campaign.” And our study logo was two boots, for several reasons. First of all, the two boots emphasize the no knee-jerk aspect of our project. They kind of helped remind people we were in Texas. And most importantly, they link into our algorithm. 

We created a diagnostic algorithm to help providers appropriately diagnose CAUTI when it is and isn’t present. And it requires the providers to ask themselves two questions before testing and treating for catheter-associated UTI. We call these two questions doing the Texas two-step. So you’ll see more about the double boot logo when we describe our algorithm. This project was funded by Health Service Research and Development. 

Before I give you the narrative story about how the project came to be, though, I need to explain a little bit about the clinical condition behind it. So bacteriuria, or bacteria in the urine simply means a positive urine culture. It means that bacteria are found in someone’s urine. It does not mean that that individual has any symptoms related to the bacteria in their urine. If there are no specific symptoms, it’s called ASB, or asymptomatic bacteriuria. 

If there’s a catheter in place and the patient has symptoms that are specifically related to the presence of bacteria in their bladder, such as bladder pain, bladder spasms or a fever without another cause, then that is diagnosed with a catheter-associated UTI.

Multiple evidence-bases guidelines support neither testing for nor treating asymptomatic bacteriuria, because treating it does not help the patient. And in fact, in many cases treatment of asymptomatic bacteria is harmful. In the bigger picture, overtreatment of any condition, overuse of antibiotics for any condition are harmful to all of us. It’s the cost of unnecessary antibiotics. But more importantly perhaps, is the spread of resistant organisms that has resulted from our overuse of antibiotics.

Now as a practicing clinician, I never find the argument that we need to save society to be very compelling when I’m looking at a sick individual in front of me, who’s under my care. Over the last couple of decades of working with persons with over-diagnosed UTI, I came to realize that overtreatment hurts the individual. It’s hurting the individual patient that I’m looking at. 

First of all, antibiotics have a number of side effects. Almost all of them cause gastrointestinal side effects, such as diarrhea. They can cause allergic reactions, rash, kidney failure. We have a lot of clostridium difficile in the VA. And every round of antibiotics increases someone’s risk of getting C. diff colitis. 

As we know more and more about the microbiome, which is the healthy flora that’s normally in people’s colons, we understand how each course of antibiotics damages that microbiome and encourages resistant flora to emerge within it. I watched patients over the years in my clinic come back after getting round and round after unnecessary antibiotics for their chronic bacteriuria. And I saw their flora becoming more resistant. That was a big inspiration for this project for me. 

And a part of the way that overtreatment of asymptomatic bacteria hurts individuals is, we get a false sense of security because we’re quote “covering the urine” and so we don’t proceed with a [xxxx] diagnostic workup. And that [xxxx] important diagnostic delays in missing the true cause of what’s causing the patient’s symptoms. 

So overview of what we’re going to cover today. First we’re going to give you the narrative of how our team formed and how the project came to be. Then we’re going to talk about the results and the theoretical framework behind them. We’ll touch briefly on lessons learned and then the next steps on where we’re going. 

So first the story of how our team and project formed. So in 2007, it was early morning and I was sitting at a conference on device-related infections. And although I was, as usual, sitting in the front row, I was just as sound asleep as everyone in this picture. 

Then they announced, to make things worse, that the expected speaker couldn’t come. So they had substituted another speaker who was going to speak to us about the CMS, or Center for Medicare Services rule change, that hospitals would no longer be reimbursed for never-events, or events that should be preventable. 

And one of the things on this list that hospitals would no longer be reimbursed for was catheter-associated UTI. And I snapped to attention. And I thought, that is the stupidest thing I’ve ever heard. Because everyone knows that if you leave a urinary catheter in for long-term, you know the patients that need the long-term chronic catheters, 100% of them will have bacteria in their urine. You know, colonization occurs and they get colonized with bacteria. 

However, that’s asymptomatic bacteria. But most people think it’s catheter-associated UTI if there’s bacteria there and they overtreat it. I started thinking about that. Well, wait, we can’t prevent CAUTI, or catheter-associated UTI. But we can prevent people from falsely diagnosing CAUTI when the patient only has asymptomatic bacteriuria. 

So I got really inspired by this idea, and I started typing. I had my laptop and there I was, typing away in the front row. And I got so excited that I had to go back to my room and keep typing this proposal where I was going to teach people the difference when asymptomatic bacteria in catheter-associated UTI so that hospitals could bring down their CAUTI rate. 

Well by the end of this two day conference, I had a little five page proposal. But then the problem was, I started knocking on doors, “pick me, pick me, fund my proposal”. But at the time I was a microbiology basic science researcher who also ventured into translational research with some clinical trials. 

I actually didn’t know what health services research was. I wasn’t actually aware of our health services research center that was across the street from the building. So I started talking to my usual program officers and they all would kind of say, “no, this isn’t our type of proposal”. Somehow I ended up emailing it to Laura Peterson, who is the director of our COIN. And thankfully she read at least the first page, saw enough of it to say, “you know, Barbara, this is actually a health services research proposal. You need some health services research team members”. And she introduced me to the first two members of my team. 

That eventually led to our Kicking CAUTI project. So we had some obstacles, though, in getting to this project. Let me see. Can they see my cursor [xxxx]?

Moderator: Yes, we can. 

Dr. Trautner: Awesome. Okay. So I work here. I had a microbiology lab here in this building. This is the Veterans hospital, the Houston VA Hospital. Well the Health Services Research Building of which I was blissfully unaware of happens to be located across the street. And it’s a bit of a distance. 

So, but Laura told me to go meet with some people. So I made the little trek from the building here, across the parking lot. And then you had to cross Almeda, which is a really busy street. And then you get the parking lot over here. And then you walk all the way to the end of the building. And you go in right there at the end. 

However, as I was to discover, once you get there, boy is it worth it. The building behind these doors was an incredible think tank environment where we were working to improve the delivery of health care. And I got introduced to a lot of people who brought really good ideas to the project, which I will introduce the team more later. But the bottom line is, once I got through those doors, I figured I needed to do whatever I could do to stay here. This is a good place to work. 

So here is our team. There’s me. I’m an infectious diseases doctor, I’m a clinician. One of the first people I met, I think Adam was actually slightly before Aanand, was Adam Kelly, who was psychometrician. Because I had mentioned to Laura that I was going to be doing a lot surveys, trying to figure out why people were overtreating for asymptomatic bacteriuria.

So Adam said, “I’m a psychometrician”. And I said, “what is a psychometrician?” After that auspicious start he asked me, “well what do you need in your tool box to make this project a reality?” And I asked him, “what is a tool box?”

So Adam was very patient translating for me. But we decided we had to bring in an expert on translation of health services research speak to me. Which is Aanand Naik. Now he’s billed himself as a geriatrician and a quality improvement scientist. But I’m going to call him an implementation scientist. And also his geriatrician skills were very useful because long-term care is one of the places where you have the most urinary catheters in the VA, and we were seeing the most overtreatment. 

So between Aanand and Adam and I, we started to shape this into an actual proposal that was a guideline to build the patient project. And then they pulled in Nancy Petersen, who was a senior biostatistician who had helped us with the study design. And Sylvia Hysong, industrial and organizational psychologist, who’s a real expert in delivery of audit and feedback. 

Then later in our project of when she arrived in the United States from Europe, Larissa Grigoryan joined, but she had been studying epidemiology of UTI and antibiotic overuse for UTI in Europe and brought a lot to the analysis of our project. 

So as you can see, we’re pretty evenly balanced between MDs and PhDs. And that was great. Because as a clinician, I’m kind of practical. I just want to get it done. I wanted to see the clinical outcomes. That’s the only part I felt like I was comfortable with. But the PhDs were much more purist. And they made me define the measures and the intervention and how we were going to deliver it very clearly upfront. 

Well that, of course, is what ended up making this such a high-quality project. Because we did pick our measures and we did stay consistent in our delivery so that at the end of this we had something that we could evaluate and hopefully generalize.

Okay. So now there’s something really important missing from our team though. We omitted a key stake holder from the planning team. And this related to my hubris as a physician at the time. In the hospital, who collects urine cultures? Who maintains urinary catheters? Well, it’s of course, nurses. 

And I’ll talk a little later about how we overcame this obstacle, but nurses should have been part of the planning and implementation of our project from the get-go, rather than later. So after we would meet, the team would have just shredded my proposal, my ideas. You know, everything I had on paper was going to need to be rewritten, different things needed to be done, redone. So this would be my view as I looked out crossing Almeda again. And I don’t know if you can see, but that is the VA hospital way over here. 

And here is the hot street. And I crossed it, I would initially feel very dejected because my proposal had been so shredded by the team. But by the time I would get to the VA hospital, I would realize again, you know, they’re just making it better. 

Every suggestion they make is more work, but it’s a learning curve. And it’s going to be a better proposal. And I’d start rewriting it when I got back to the hospital. And after two rounds of submission as an IR, it got funded. And we started the work in April 2010. Very grateful to my team for the ongoing suggestions for improvement. 

So now that we’ve talked about how the project and the team formed, let’s talk about our results and the conceptual model and the science behind this. First of all, we had a survey that we designed to measure the cognitive biases that were driving the overtreatment that we observed. So I had an algorithm that was formed with the principles of behavioral economics in mind. Our intervention was centered around audit feedback. And the implementation itself became a demonstration of putting the evidence integration triangle into practice. 

So first of all, it was the purpose of the Kicking CAUTI campaign, it was for catheter-associated asymptomatic bacteria to reduce unnecessary ordering of urine cultures and unnecessary use of antibiotics. The design was a pre/post intervention with a contemporary control site. And the comparison was standard quality improvement. 

Now throughout the project, we were kind of lucky because CAUTI was a hot topic. You know, CMS decided not to reimburse hospitals for it. So every infection control director in the entire VA system started working on a decreasing CAUTI rate in hospitals. So our project was occurring in the background of a lot of excitement and enthusiasm for decreasing CAUTI and infection control efforts on both sides. 

So the setting was two VA medical centers. We did this in Houston, which is the VA where my colleagues and I are, and then the comparison site was San Antonio VA. Just because both of those VA’s are very similar in where their long-term care wards are located, which is actually within the hospital building, and then their teaching status, and what wards the residents work on. 

We did this in acute and long-term care wards, five wards at each facility. And we focused this on the providers who order urine cultures and antibiotics. Although we also realized in long-term care we needed to focus it on the nurses and clinical nurse assistants as well. And we did add those. 

Primary outcome was urine cultures ordered. Why? Because that is a really objective outcome. Either a urine culture was ordered, or it was not. And a urine culture result is the step that sets off the [inaudible 14:01-14:45].

Moderator: Hi ladies and gentlemen. Thank you for bringing it to my attention that we have lost audio. I appreciate that. If you’ll hold on just one second, I will contact the presenter and ask her to call back in. So we do appreciate your patience. Just give us one second. 

Dr. Naik: Okay. I think we’re on. 

Dr. Trautner: Hello? Can you hear? 

Moderator: We can hear you again. Welcome back.

Dr. Trautner: I have no idea why our phone cut out and we are very apologetic. The implementation issue. Live and learn, lesson’s learned. Okay. So the bottom line, as the outcome we used urine cultures as our primary outcome because it was so objective. 

And our secondary outcome was whether our asymptomatic bacteria had been treated with antibiotics. And that involved classifying each positive urine culture as asymptomatic or associated with a catheter-associated UTI. 

Okay. And there were three key components of our intervention. First of all we had surveys that we designed to explore the knowledge gap. Do people even know that there are good guidelines that can guide them here? And do they feel like following the guidelines? Then we had an algorithm to make the guidelines actionable, which we’ll talk about in a minute. And then we have audit feedback to make the educational proponent interactive rather than passive. 

So this is our conceptual model for the treatment of asymptomatic bacteria and patient [xxxx] outcomes. We start over here with a patient and a catheter and asymptomatic bacteriuria. And this patient, by virtue of having the catheter and bacteria, is at risk for unnecessary testing of the urine and unnecessary treatment. Now if the guidelines of asymptomatic bacteria and catheter-associated UTI are followed, no urine culture will be sent. No analyze will be given. And the health outcome is good. 

On the other hand, if the guidelines are not followed because people don’t know about them or choose not to follow them, a urine culture may be sent. However there’s another decision though, where if the guidelines are followed, the urine culture won’t be treated. But if they’re not followed, then antibiotics will be prescribed and the outcomes are poor.

So what we can determine is going into this [xxxx]. It matters if people have knowledge of the guidelines. Are they aware of them? Are they aware of what’s in the guidelines? And then if they know of the guidelines, how do they feel about them? Do they accept these guidelines? Or do they feel like if they follow the guidelines, they will help their patient?

[Xxxx] we were able to design our survey to measure all those points and then the health outcomes we were able to measure also through the clinical outcomes in our project. It’s a base of a Cabana model from 1999 of why all physicians follow clinical practice guidelines. Yes, it’s an old model, but it really resonated with many many people. And it tries to explain the situation quite well.

So we’ve gotten a survey to explore the gap in knowledge. At three parts, the knowledge questions are just true/false. We gave case scenarios, should this patient with a positive urine culture get antibiotics, true/false? 

Then we had behavioral constructs, social norms, outcomes you expect to see, self efficacy. And then we had a question where the people were to report their familiarity with the asymptomatic bacteria guidelines. The questions were designed to probe what we thought were the cognitive biases driving overtreatment based on our own experience and based on the literature. 

We piloted it with the [xxxx] infectious diseases fellows. I was their program director at the time. And they were accustomed to being quite vocal with me about what they did and did not like. So they gave me some great feedback on where the survey was too long or clunky. And they were not involved in the intervention. And then we gave it prior to the start of the intervention. And then actually gave it again at the end of it. 

So these are the results. Sorry, I have to make this fit my screen better. Sorry. Okay. These are the results. The results are actually very encouraging. What we found is that with level training, or years of training, people’s knowledge score increased about whether they should or should not treat asymptomatic bacteria. So that staff physicians had a solid score that was higher than the residents in training. And the PGY 3 and 4 residents, which means post-graduate year of training, scored better on the knowledge questions than the first year interns. 

That implied to us that we could teach people how to do things right. Now I like this. People were really honest with us about whether or not they’d ever heard of the guidelines. Pretty much if it’s in blue, they’d never heard of the guidelines. If it’s in red, they’d heard of the guidelines but they had no idea what was in them. 

So 58%, or more than half, had said they’d either never heard of them or we don’t know what’s in them. But actually the knowledge of the guidelines also increased with year of training. This is my favorite result of the whole survey, if not the whole project. And I call it “physicians like a challenge.” 

Okay. So what we did is we took the same case scenario and varied only the organisms found in the urine. And the case scenario for all organisms, there was no indication to give antibiotics. It was a patient who was admitted to the hospital for a esophagi exacerbation, had gotten better. He was ready to go home. On the day of discharge the urine culture from admission comes back positive. And we had varied the organisms. So if you said it was mixed gram positive, which is usually considered a urinary contaminant, only about 11% wanted to treat that urine culture. 

Or if you made it a plausible urinary tract infection organism, like E. coli, 62% now wanted to treat it. But the best part was that if you made it a highly resistant, or ESBL E. coli, 72% wanted to treat it, showing to me that physicians just like a challenge. There’s really no case was it indicated that the patient should be getting antibiotics. 

So this is one of the cognitive biases that we knew we needed to treat, to address. That organism type was driving their inappropriate use of antibiotics. So then we created a diagnostic algorithm that would address these biases and substitute guideline component cues for their biases. This also made the guidelines actionable. 

Now let me explain about what actionable means. Because I had to learn health services research language. So handing a provider the guidelines that asymptomatic bacteria and catheter-associated UTI at the point of care is basically handing them a 51 page document saying, use this. To me, that’s the equivalent to handing someone a chocolate cake and saying, bake this.

On the other hand, if you hand them a recipe that has seven ingredients listed and it’s got step by step instructions; first, grease a pan; next, preheat the oven, you’re pretty likely to come out of there with a cake. So making the guidelines actionable through our algorithm enables people to apply them to their patients at the point of care and follow step by step instructions. 

Now, as one quick caveat here, I love to cook. But I have not actually cooked this recipe. So if you make it and your cake does not turn out as well as the one in the picture, I’m afraid I can’t take responsibility for that. 

Alright. So now I’m going to hand it to Aanand to talk about behavioral economics. 

Dr. Naik: Great. Thank you, Barbara. 

So we wanted to base the algorithm really on some theory. We wanted to make it theoretically grounded. And that got us thinking about why aren’t guidelines implemented effectively in practice. I think anyone who works in this area understands that guidelines are often not implemented well or effectively in clinical care. 

Part of the reason for this difficulty is that guidelines themselves are often developed and designed using the principles of optimization as defined in decision-making science. So optimization requires that as you are going through the decision making process, you need to find the optimal strategy given one’s available resources at hand. Optimization includes one or more algorithms that cover all the available options and contingencies. That would include both the usual cases, the usual way something happens, and then also algorithms and contingencies for atypical cases, for predictable, the “known unknown”, so to speak. 

Optimization results in clinical practice guidelines are very comprehensive and often way too cumbersome for application in clinical care. For example, the CAUTI guidelines are actually 51 pages in length. So you just can’t imagine someone reading through that and knowing where to go in terms of the decision node that they’re facing with their patient at hand. 

So this optimization principle or approach is not ideal for what I described as a fast, frugal and stressful setting that is often part of clinical decision making. So what can we think of that might differentiate from an optimization approach? You know, classical models of rational decision making or economic decision making use optimization models. And that requires knowledge of all the relevant alternatives, their consequences, their probabilities. The calculations that are involved in figuring that out, and a very predictable world without surprises. These conditions, however, are rarely met for the problem that our clinical settings involve. So there’s somewhere that we look to kind of think about this differently. 

So Nobel Laureate and the founder of what’s called “Bounded Rationality,” is Herbert Simon. And he approached this question quite differently. And he said in thinking about the things that he approaches, he asks, “how do human beings reason when conditions of rationality postulated by the model of neo-classical economics are not met?”

So the analogy here is Simon Scissors. And this is sort of the perfect metaphor for approaching these problems. And Simon says, you really should just think about two big classes of variables when thinking about bounded rationality or rationality in the real world. Namely, what are the structures of a task environment? So what does the environment present to you? And this is what I think gets captured in a lot of implementation science models. So this is sort of the environmental factors that are present. And then secondly, what are the computational capabilities of the decision maker and what’s necessary in this setting? What are the computational requirements necessary in this setting?

So in the health care environment we have actually a rang of challenges and barriers to effective decision making, these variables, the two blades of scissors that Simon talks about. So what we really face is not an optimization issue. It’s really the classic scenario of decision making under uncertainty. Which requires that health care decision makers find options that satisfy or suffice, rather than optimize. 

So there are solutions that are adequate for the situation. Health care decision makers are further challenged by the fast, frugal and stressful nature of most medical decisions. So fast and frugal decisions are characterized by those that involve limited time, limited knowledge and limited computational capacity. And as a way to make these processes more standardized to produce adequate outcomes.

So they really rely on simple search, stop and decision rules to achieve these adequate outcomes. So that really takes us to what we describe as the fast and frugal algorithm. This isn’t our definition. This is adapted from the literature in this area. And Gerd Gigerenzer is probably the chief person who’s really defined and described fast and frugal algorithms. 

So fast and frugal algorithms best capture this optimization problem in medical decision making. And another way to think about a fast and frugal algorithm is often called the “take-the-best” algorithms. And so if you’re given a set of cues or decisional variables, how well do they match to a criteria standard? Or translated differently, how well do the clinical variables that a decision maker is facing for a key decision apply to clinical guidelines? So the fast and frugal algorithms is best operationalized through these set of rules, the search, stop and decision rules. 

So we’re going to go from conceptual to a bit more concrete. So here is the Kicking CAUTI algorithm. And Barbara’s going to go through this more in depth. But I just want use it to talk about the fast and frugal algorithm principles. So in terms of the rules, so the first rule’s the search rule. 

So you search through cues in a predetermined order. And you start with the cues that are going to be the most relevant. So the first cue is, given the patient in front of us, are they presenting with some evidence-based symptoms of CAUTI? And we were really explicit at writing out what those evidence-based symptoms were. 

And what we got from our survey and from some prior work we did in developing the algorithm, decisions makers often confuse guideline discordant symptoms with guidelines concordant symptoms. So we really wanted to make it explicit. These are the only symptoms that are associated with CAUTI. And not only that, we actually put in the errors and biases that decision makers often acted on that are guidelines discordant. So pyuria, cloudy urine, foul smelling urine or particular organisms, that these are not necessarily associated with UTI. So we sort of put that as an explicit cue there. 

And then the second major cue is, so maybe they do have a fever, as an example. But is there a non-urinary cause that is more likely the cause of these symptoms? So for example, if a fever is present, is it more possible that there’s a pneumonia or a blood stream infection that’s causing the fever, not something in the urine?

So secondly, there’s a stop rule. So in this case, you stop after the first or the second cue, if you come to one. And then you have to differentiate. If you’ve gone through the first cue and you’ve gone through the second cue, then you need to make a decision whether it’s asymptomatic bacteria, or CAUTI. And so if the answer to cue one is negative, then ABU is probably more likely. And if cue one is positive but cue two is negative, then CAUTI is probably more likely. 

So in terms of the search rules and based on the survey and our prior results, we also wanted to make sure that we put explicitly some of the things that are guidelines discordant. So that’s what’s a little bit different that you sometimes don’t find in fast and frugal algorithms. We wanted to put that sort of the sources of cognitive biases in there as well. 

Dr. Barbara Trautner: Yes. To elaborate on that, initially we didn’t have stop signs. That was in the upper right corner. And yet when I was taking the algorithm around as a pocket card to give it to people, they’d look at it for a minute and say, “Well, wait. Where is pyuria?” Which is white blood cells in the urine. That’s what tells me when I need to treat a patient. So that’s what this is. 

The only thing I wanted to add additional, is that remember I told you I’d bring the two boot logo back again? Well, we kind of had a catchy name for this. We called it doing the Texas two-step. Because we said everybody needs to ask themselves two questions. 

These are our two questions: Does the patient have any evidence-based symptoms of CAUTI? Or could a non-UTI diagnosis account for the symptoms? So ask yourself two questions, do the Texas two step. And I think that actually helped with algorithm uptake because people were able to remember that they only had to ask two questions. And that’s how they applied this algorithm. 

So how did we develop that algorithm? Well first of all, I turned the guidelines into a flowchart. And this was my first effort at creating a flowchart from guidelines. And boy, I was proud of it. And I think it sits in my [xxxx] my colleagues. And one of them was snorting with laughter. Apparently my flow chart was very convoluted. They said it looked like a Rube Goldberg device, which you’ll have to look up if you don’t know what it is. But it’s a very complicated diagram. So once I got this simplified a bit, we as a team sent the flowchart back to the authors of the asymptomatic bacteria and catheter-associated UTI guidelines. We had them review it for, did we have the right information in the algorithm, for content validity. 

Once we had that established, then we took it to the end users, which were physicians, nurse practitioners and physician’s assistants and just asked them about each node. What does this mean to you? Do you understand this statement? And what we learned is that people do not understand greater than and equal signs or logarithms or mathematical symbols in an algorithm when they are just glancing at it. It needed to be text. 

For example, our phrase greater than or equal to 10 to the 3 CSU per mils did not communicate with anyone that I was simply asking, are there more than 1,000 bacteria in the urine?

So once that we got that fixed up again, we sent the revised version back to the guideline’s authors and they approved it. They said, “this is good. This actually captures what we wanted in the guidelines”. So then we tested it. So we took 10 positive urine cultures and asked people to classify them as asymptomatic bacteruiria or catheter-associated UTI. And they were real cases in the medical records. 

And I gave them to my infectious diseases colleagues. And I gave them to our research team and some other people. And what we found is the infectious diseases people, without using the algorithms, had absolutely no agreement with each other. I mean it was almost random whether or not they thought the case was asymptomatic bacteria or catheter-associated UTI. But if you gave people the algorithm, it really brought them into closer diagnostic agreement. 

So then we used our algorithm to deliver audit feedback using Sylvia Hysong’s principles of understanding and what makes honest feedback impactful. It needs to contain the right answer, be in a graspable format and contain a neutral tone. 

My research team had a blast telling classifying cases saying, “hey they got it wrong”. But we had to change our language. It was guideline non-compliant, not wrong. Now I’ll show you how we turned this into audit feedback. So our team would look at positive urine cultures, decide if it was asymptomatic bacteriuria or catheter-associated UTI. And then decide if it had been managed according to guidelines or not according to guidelines.

Out of those we would select teaching cases and go and deliver those. Now on the medical ward we delivered it to the team of residents. Because that was really who was making the decisions about treating the urine. In long-term care we delivered it to nurses and physicians together. Because we realized the importance of nurses. And so we would go to either in-services or standing staff meeting. And we would form this kind of power point around a case that had occurred in long-term care.  These were power points made around specific cases that had occurred on the ward or long-term care fairly recently. And we’d go talk to those people who had taken care of that patient. 

So the case I’m going to show you was a patient that had asymptomatic bacteria, had a positive urine culture for E. Coli and was treated because the team noted that the patient had leukocytosis, which is an elevated white blood cell count in the blood stream. But the reason the patient has leukocytosis is probably because the patient was on prednisone, which makes the white blood cell count go up. So this was a case of inappropriate treatment of asymptomatic bacteriuria with antibiotics.

So this is how it would go. We would email them the simple power point presentation and arrange a time for the research coordinator to come and talk with them about the case. So we would open up the presentation. They really liked this interactive format. And we would talk them through it. We would say, “well, did your patient have any symptoms of catheter-associated UTI?” In this case the team had thought that the patient did. Well we would say, “well”, which we used incorrect by mistake here. We said, “you thought the patient had symptoms. But if you look at the list, really look at the list.  This is not on this list as symptoms. It’s not a symptom of CAUTI. But since you’re on this path and since you thought it was a symptom of CAUTI, let’s go to next. Does the non-UTI diagnosis likely account for the symptoms?” Then they could click on this and it takes them back to the algorithm. And then they could go down this path. Does the non-UTI diagnosis likely account for the symptoms? It would say, “although you treated for CAUTI, it seems that probably the white count was related to the prednisone”. And then they could quickly go back to the algorithm. And they could see what would have happened if they’d been [xxxx]. They’d said, no, it turns out my patient doesn’t have CAUTI symptoms. We’d say, that is correct. Leukocytosis is not a symptom of catheter-associated UTI.

Then we’d tell them what the guidelines say. You don’t need to screen for asymptomatic bacteruria. And the algorithm has a second page, little more complicated what to do when the urine culture came back. We needed that in advanced cases. 

I really wanted to keep it simple and have people doing the Texas two step using the front side of this algorithm, never send a urine culture in the first place. And in the end it takes them to a link in the guidelines. And they can click on it and read them. And people really liked this algorithm. 

The other thing that got really popular was to give them stethoscope pen lights with our study name on it after they’d had the audit feedback session. It got to where people were stopping me in the halls, “Dr. Trautner, Dr. Trautner do you have any more of those stethoscope pen lights?”

Alright. So moving on. So what were our results? Well we looked at 289,000 bed-days. What does that mean? That means when we opened the chart of a patient in the hospital for 289,000 days and looked to see if that patient had a urine culture, what the results of the urine culture were, did they have a urinary catheter? On that we found about 11,000 urine cultures sent from patients with a catheter. And out of those, 4,000 were positive. So those 4,000 cases we classified using our algorithm as asymptomatic bacteria or catheter-associated UTI. 

The bottom line is we were very successful at decreasing our primary outcome, urine cultures ordered decreased at our site from the pre-intervention to the maintenance base of 71%. And inappropriate overuse of antibiotics for asymptomatic bacteriuria also decreased by 75% at our intervention site.

Of interest, we found a better impact in long-term care than in acute care. That’s probably because in long-term care the physicians and nurses are a stable staff. Whereas on the acute care, it was residents that rotate in and out every month. 

What was also important to us is we wanted to make sure that our message was how to be specific about antibiotic use, not avoid antibiotics completely. So the cases of urinary tract infection that did not get treated with antibiotics, that did not increase during the intervention. 

This is a visual of our results. So we had three periods. We had a baseline period. We had an intervention period. And then we had a maintenance period. We wanted to see if the intervention gains were sustained. In the maintenance period we stopped doing the team-base honest feedback and actually just gave kind of an in-service presentation on a quarterly basis. 

And our comparison site in San Antonio, remember both sites were doing a big campaign to decrease catheter-associated UTI, better maintenance of urinary catheters. But the comparison site in San Antonio didn’t have the same emphasis of our campaign on not sending the urine culture. So their urine culture ordering rates started high and remained high throughout. Whereas ours stopped at the intervention site. And then this illustrated our evidence integration triangle. 

Dr. Naik: Yes, so this is, I’m not quite sure I would call this necessarily an implementation model. But it’s sort of the model that we used that really captures the two sets of intervention components that are occurring. 

So the EIT is actually developed by Russ Glasgow and colleagues. And probably many of you know Russ, who is also the developer of the RE-AIM framework. And he started working with us as well on this to kind of adapt the EIT to the Kicking CAUTI campaign. 

So just to quickly walk people through this. At the top of the triangle is a box that describes evidence-based practices and policies. So in our case it could be the CAUTI and the ASB guidelines that exist. And then you really think about, how do you fit those guidelines into practice? And it really requires sort of a two prong approach.

And it’s actually quite interesting. As we were sort of putting that [xxxx] together, it occurred to me. This is actually quite similar to Herbert Simon’s scissors. So these are the two blades of the scissors in many ways. So the left side of the triangle addresses the environmental barriers to effective decision making. And this involves a set of implementation practices or QI interventions. And so this is audience feedback, the automated reminders, the educational outreach, so a few of those things that produced the outcomes that Barbara just described in the JAMA Journal of Medicine paper. 

The right side of the EIT describes, how do you help the computational limitations that healthcare providers are having? And that’s really the main items that are in the Texas two step algorithm. So these are the Q1 and the Q2 that go into the fast and frugal algorithm. So we’ve embedded the challenges of finding practical measures that would guide the decision-makers through the process. And so you boil the guidelines down to the most simple set of cues that are driving the appropriate or satisficing decision points in the decision tree of the guidelines. 

But then you’ve got to take those simple decision rules and put them in to a real world framework that addresses all the environmental barriers and challenges. So that’s really how the framework words. And then there’s some feedback back up to the guidelines. And so what we learned from the implementation processes, you want to actually feed this back to the guideline’s developers. So interestingly, Barbara through some of her relationships had spoken with the guideline’s developers about some of the findings that we’ve had. 

So this is to show some changes in some of the outcomes that are more related to the clinician participants. So we did some pre/post measurements of participants on the domain in the survey. So you see the knowledge score, the self-efficacy domain, the behavioral domain, guidelines concordant and discordant. So there’s sort of guidelines concordant behaviors. And also in our guidelines discordant, social norms, and how did those change through the use of the intervention? How did risk-avoidant behaviors change through the use of the intervention?

So we really saw some nice, robust changes in providers’ knowledge and attitudes as they sort of neared what you saw in the sort of urine culture ordering and antibiotic ordering behaviors. 

And then this is Barbara’s favorite outcome is, were we able to change the perceptions of the providers on reacting to, let’s say the higher resistant E. coli or even your sort of run-of-the-mill E. coli. I think in that first survey we found, well if it’s mixed gram positive organisms, everyone just viewed that as a contaminant. Everyone’s always scared about the ESBL E. coli. But that actually changed quite dramatically from pre to post intervention in terms of the number of people who would treat these patients, willingness to withhold antibiotics in those populations.

So this is a set of findings that we actually just heard this morning were accepted in PLOS ONE, and so we’re excited about that. And this, again, the provider-level data. And how we saw changes in sensitivity and specificity. It’s quite a busy table. I don’t necessarily want to go through all of it. But just to orient you all. 

So there’s both the intervention site and the comparison site. And there’s pre-intervention and post-intervention findings at both the intervention and comparison sites. Now we really calculated sensitivity, specificity, positive likelihood ratio, negative likelihood ratio around the recognition of CAUTI and ASB. So really, without getting into all the details, accurate diagnosis of CAUTI is best captured in sensitivity. And accurate diagnosis of ASB is best captured in specificity. And really the appropriate management of CAUTI was diagnosed within treatment is captured in positive likelihood ratio. And appropriate treatment of ASB is best captured in negative likelihood ratio. 

So one thing that’s interesting to show here is how the sensitivity improved in both sites but didn’t really necessarily change dramatically between the intervention and the control. They both sort of were doing okay in the beginning. And they both improved. There’s some slight differences. But they both improved about the same amount. 

The real improvement occurs here with specificity. And so that’s the ability to diagnose asymptomatic bacteruiria. And that was really a nice finding because that goes with the dramatic drop in urine culture ordering. So you see in the JAMA Internal Medicine paper, that we saw a dramatic drop in culture ordering. And that mirrors the accurate ability of the participants to diagnose asymptomatic bacteruiria. 

So the intervention site, that specificity improved dramatically. This is actually a statistically significant improvement, from 50% to 89%. And you saw basically no change in the comparison site, 79%. Interestingly the comparison site was doing better at baseline than the intervention site on both measures. But as you can see, there’s really a dramatic improvement that exceeds the baseline of the comparison group at the intervention site. 

And that’s mirrored by the CAUTI management findings, due to the positive likelihood ratio, we see a dramatic improvement in the positive likelihood ratio at the intervention site. And you see the same number at the comparison site. 

And then in terms of negative likelihood ratio, which really captures the ASC management, you see improvements at both sites. At the comparison sites, again, they were a little bit better. The numbers were a little bit lower is better for a negative likelihood ratio. So you see the comparison group is a little bit better. But they’ve both improved at about the same proportion. 

Dr. Barbara Trautner: Alright. So we’ll touch briefly in the remaining, how our lessons learned and then our next steps. So the big lesson, I’m sure others have figured this out. But if you’re going to collect data for three years, that’s really four years or more of work. [Xxxx] It took us six months to get going after the funding because there’s on-ramp and hiring, there’s getting all your approvals, there’s data access. There’s a really big issue with deciding your measures and making sure your intervention is something that you can carry through the whole time. 

We didn’t just randomly create that PowerPoint one day and say, this is it. It took iterative cycles with endusers. And then at the end of the project the data cleaning and analyses took more than a year, going back and checking and making sure that everything was, we had done a, every case was classified at, 5% to 10% sample of all the cases were classified by three different people. And when we found there had been significant disagreement, we had to go back in and reclassify that amount of cases. 

Also, I learned I would include key stakeholders in the intervention from the get-go next time, the nurses and the clinical nurse assistants. And the most important lesson though was that this was a good project because we had a multidisciplinary team. And I think as you’ve heard even on this call, Aanand and I have complimentary strengths and interests. And that was true to the whole team [xxxx]. 

And then some of it was just luck. If you pick a hot topic and it stays hot throughout, that helps. But what happened with us was first of all, catheter-associated UTI was hot when we started. Then in 2013, which was towards the end of the project, I was no longer a lone voice crying in the wilderness that we shouldn’t treat ASB. Lots of people were excited about not treating ASB. 

The Choosing Wisely campaign picked it up with the American Geriatrics Society first. But then multiple other societies endorsed “don’t treat asymptomatic bacteriuria”, which is essentially what you see on this slide with rule five. Don’t use antimicrobials to treat bacteruiria in older adults. 

Then we also had the good luck. By the end of the project, okay, people maybe aren’t quite as excited about CAUTI anymore. But boy are they excited by antibiotic stewardship. And our results are clearly consistent with antibiotic stewardship. Because antibiotic stewardship now is just hot, hot, hot. And yet everybody thinks it’s cool. Former presidents announced a major effort to improve antibiotic stewardship in the United States. The Center for Disease Control and Prevention had picked up antibiotic stewardship as one of their major thrusts. The World Health Organization has only met four times on health related topics and met recently to discuss antibiotic stewardship and how to roll it our globally. 

So we happened to benefit from good timing on some of our efforts. So where are we going next with the momentum that we have? Well we’re very excited. Kicking CAUTI has become less is more, with the idea that we’re going to not test and not treat for asymptomatic bacteria on a bigger scale. Part of the success of Kicking CAUTI is it happened at the Houston VA, where I am. I’m passionate about it. I have a lot of energy. People know me. So the question is, can we make this work at other sites? 

I do believe that having a passionate champion is absolutely essential. These four sites that we’re going to do, Ann Arbor, Greater Los Angeles, Miami and Minneapolis, they all have a physician who is dedicated to antibiotic stewardship and a pharmacist who is equally passionate about antibiotic stewardship. So the question is can we deliver the intervention components to them and they roll it out and make this a success at their site in comparison to the comparison site. And this has been funded by Health Service Research and Development. And we hope to start the work in June of this year. 

So to summarize, Kicking CAUTI had a positive impact on clinical care and improving Veterans’ care. We decreased inappropriate screening for it and inappropriate antibiotic treatment of asymptomatic bacteruiria. Our project most demonstrates success of putting a theory-driven intervention into practice, applying behavior economics, audit feedback and the evidence integration triangle. 

And we’re glad we learned something along the way because we hope that we’ll make Less is More equally successful. I’ve referred here to the guidelines on asymptomatic bacteruiria and catheter-associated UTI by Infectious Diseases Society of America, and also the US Preventative Services Task Force. I’ve provided a link to the publications related to this project.  I’d like to thank our team, our wonderful multidisciplinary team between the two VAs and also the Baylor College of Medicine. And thank our funding organizations. And we would like to take any questions now. 

Moderator: Excellent. Thank you both so much. So for our attendees that joined us after the top of the hour, to submit a question or comment, please go to the question section of the go-to webinar control panel on the right-hand side of your screen and click the downward arrow next to the word “Questions.” That will expand the dialogue box. And you can then submit your question or comment there. 

And the first one that came in: Was this project considered quality improvement or research. I think you already said that, but I missed it. 

Dr. Trautner: It was considered research. At the time, remember it started in 2010, and we were actually doing all the approvals in 2009. There wasn’t a good track. There wasn’t something in as a quality improvement project. I would like to consider Less is More as primarily a quality improvement project. But even that one is going through local IRB. 

Dr. Naik: But we do have waivers. So there’s no informed consent. 

Dr. Trautner: Yes. So for things like that we have a waiver not to register this next one at clinicaltrials.gov because there are no consented participants in it. And even the survey, there was a cover sheet on it that said, “If you take this survey, that implies your consent and your participation is anonymous.” So we didn’t consent anyone for the surveys either. 

Moderator: Thank you. 

Dr. Trautner: Did that answer any other questions, or did that clear up part of that topic enough?

Moderator: I think it clarified it for that person. They’re more than welcome to write in for further clarification. The next question: How often did you meet with your interdisciplinary team? And how did you coordinate meeting as a team?

Dr. Trautner: That’s a great question. I think we met every other week. And we had it, of all things, on Friday afternoon at 4 o’clock, which doesn’t sound like a good time. But this team had a lot of energy. And we liked being together. And our debates were good. I kind of knew our team was a hit or a success when I noticed one day we were out still talking after 5 o’clock and pretty vigorously involved in our discussion. So I think we met together because we all had a strong interest in the project. But every other week was enough. And it kept me honest because I always had to have fresh material, fresh questions and things I needed their input on, so I wasn’t wasting their time.  

Moderator: Thank you. How are the barriers to discontinuing unnecessary clinical practice different from barriers to implementing necessary practices? 

Dr. Naik: Yeah. So I think that as the presentation shows, simply providing information is not enough, that there are often learned habits, social norms, emotions that get in the way. If it was so simple and it was just a matter of giving someone some information, it’s unlikely that that behavior would persist. Because there’s something that’s sort of persisting means evidence-discordant behavior. They are often behavioral and affective in nature. And so you really have to be aware of that and design interventions so that those sort of cognitive and affective in that way, or target-cognitive and affective elements of decision making. 

Dr. Trautner: I actually think deimplimentation was harder than implementation. And I think there’s probably some literature behind that. I thought that part of why people stopped ordering urine cultures is because we created a little bit of uncertainty in their mind about whether or not they should do it. And in a busy clinical setting, whenever you hit like an uncertainty topic, you just kind of skid away from it and then don’t want to do it. Because you’ve got other things you’ve got to do. So I kind of thought by making them question it and they felt like they didn’t have the willpower to decide if they needed to order a urine culture or not, then that may have been part of our success. And maybe they just didn’t want our team to show up and give them pen lights. I don’t know.  

Moderator: Thank you. You mentioned that you weren’t aware of the health services research group prior to starting this project. Has your introduction to them led to other projects, or do you think it will in the future?

Dr. Barbara Trautner: Oh yes. In fact, I would describe myself as a champion of health services research now. I’m working on creating an alliance with the Department of Surgery in our Health Services Research Program so that we can have more surgical research and surgical collaborators. Yes. We’ve since had some QUERI funding. We have the new merit review project. And we’re hoping to move into primary care as well as long-term care. 

Moderator: Thank you. While we wait for any further questions to come in, do either of you have any concluding comments you’d like to make?

Dr. Aanand Naik: I would just say to echo what Barbara has said, it makes it all worth while if you find a team that really just gels and works well. And I think as you all can tell from the presentation that it’s really without a great leader, it’s hard to keep a team like that. And everyone’s busy. It’s hard to keep a team like that together. And so I think Barbara’s sort of vision and leadership is really important. And you know this is over multiple years. And life happens and things happen. And Barbara is just a great person to kind of keep everyone together and keep everyone going. And so I think that was sort of to her honor, with this paper is really important.

Dr. Barbara Trautner: Thank you. 

Moderator: Thank you. Barb, before you make any concluding comments, we did have a few last questions come in. So I’d like to read those while we still have a few minutes. Do you think  there’s still a need to eliminate or reduce the use of Foley catheters in the hospital setting to reduce CAUTI? Or is it reducing the use of antibiotics to treat suspected CAUTI enough? 

Dr. Barbara Trautner: That’s a great question. I was part of a national project funded by ARC to decrease urinary catheter use so that we could decrease CAUTI. I and the VA was participating one of our cohorts. We had 73 VAs. I think we’re pretty close to where we can get, as low as we can go on urinary catheter use. There are a lot of Veterans that need a form of ongoing bladder drainage because they’re not great surgical candidates. So while I think unnecessary use of urinary catheters was a great target, I think that we’ve mostly got that in most scenarios. And the next setting is moving on to what do you do with the urine that you can see through a catheter or urine that’s not through a catheter ? And do you need to treat it with antibiotics or not? 

Moderator: Thank you. Since the advent of HAI and knowing my patient population are at greater risks for UTI, my unit is doing screenings UA plus C plus S upon admission and transfer in the unit to capture the info. But definitely do not treat unless symptomatic. What are your thoughts on this practice in the acute care setting?

Dr. Barbara Trautner: I think everyone makes the best decision they can. And everyone’s goal is to sort of take the best care of their patients. That said, there are recommendations against doing a screening culture and urinalysis on admission. I think mainly in the HICPAC guidelines. Because although you know not to treat it because you know sent it for screening, crowd coverage at night or the next oncoming team may not know. And they will see that E. coli. And they will wonder what to do about it. And they will feel a little bit of anxiety that they need to treat it.  So what you can do instead is if you need a culture result, in the situation that you want to treat a patient, if you look back at their microbiology over the last year, I mean a lot of our Veterans are in the system for a while. But microbiology in the past year can actually predict what’s in their urine now. So in a way you already have that baseline culture if you ever need it for clinical purposes. 

Dr. Aanand Naik: Yeah. And I would just agree with all that completely and I would say the more that the clinical situation becomes fast and frugal and stressful, the more likely that that finding and that culture are going to drive decisions. And I suspect drive the decisions in directions that we might not want them to go.  So, you know, I’d be cautious about that sort of practice. 

Moderator: Thank you. That is the last pending question at this time. Dr. Trautner, did you have any concluding comments you’d like to wrap up with?

Dr. Barbara Trautner: We really appreciate the audience participating. I actually see some of the colleagues from the Less is More sites on the phone. I look forward to working with them. And I look forward to working with anyone in the VA who’s interested in antibiotic stewardship around the topic of UTI and asymptomatic bacteriuria. 

Moderator: Excellent. Well thank you both so much for coming on and lending your expertise to the field. And congratulations again on your  prestigious honor. That’s great. There is another question that came in but I’m going to go ahead and ask them to, uh. Well do you guys have another minute or two? Do you want to wrap this up, or have them contact you offline? Or would you like me to go through with it? 

Dr. Trautner: We’re happy to address the question.  

Moderator: Okay. Rather than assessment of baseline urine culture, perhaps it is more sufficient and efficient to look at colonization screening results, MRSA/CRE and the unit level antibiograms to plan empiric therapy. 

Dr. Barbara Trautner: Yes. I agree. There’s, having an accurate antibiogram for facility is a very important part of antibiotic stewardship. In fact, it’s endorsed in the CDC practices for inpatient antibiotic stewardship and also for long-term care antibiotic stewardship. So I would agree. I was trying to provide some encouragement of getting away from the practice of culture and urinalysis on admission. 

[bookmark: _GoBack]Moderator: Thank you. Well I know that a fair number of our audience wasn’t able to attend because they were at the national QUERI meeting. But please note that we have recorded today’s session and we will be sending out the archive recording. So I expect lots of hits on that. So thank you both once again. And thank you to our attendees for joining us. I am going to close out the meeting now. And you will be redirected to a feedback survey. It will populate on your screen in just a moment. So please take a few minutes just to fill out those questions. We do look closely at your responses. Thank you once again Aanand and Barbara. And everybody have a great rest of the day. 

[ END OF AUDIO ]


