Cyberseminar Transcript Date: May 9, 2017 
Series: HSR&D Career Development Award Enhancement Initiative 
Session: Actionable Information for Antimicrobial Stewardship: How Data Can Combat Antimicrobial-Resistant Bacteria in Veterans  
Presenter: Makoto Jones, MD, MSCI; Michael Rubin, MD, PhD  

This is an unedited transcript of this session. As such, it may contain omissions or errors due to sound quality or misinterpretation. For clarification or verification of any points in the transcript, please refer to the audio version posted at http://www.hsrd.research.va.gov/cyberseminars/catalog-archive.cfm 


Moderator:  We are at the top of the hour, so without further ado, I would like to introduce our speakers. Presenting his research today, we have Dr. Makoto Jones. He is an HSR&D Career Development Awardee at the HSR&D Center of Innovation, Informatics, Decision Enhancement, and Surveillance known as IDEAS Center, and that is located at VA Salt Lake City Health Care System.  Joining him today as a discussant at the end of the presentation is one of his mentors, Dr. Michael Rubin. He is the Section Chief of Epidemiology at VA Salt Lake City Health Care System and a research investigator at the IDEAS Center also located in Salt Lake. So without further ado, I would like to turn it over to you, Dr. Jones. 

Dr. Makoto Jones: Alright, thank you. Appreciate it. So I, my name is Makoto Jones. Thanks for the introduction.  We'll go through these slides. As some of you know, a few years ago the White House had launched an initiative for combating antimicrobial-resistant bacteria, the CARB. That's part of where this came from, but the focus is on really how to use data in this effort for Veterans, and you know, the theme of actionable information we'll see throughout.  So I'd like to recognize my mentor is Michael Rubin. He's on the call as well as Matthew Samore, Charlene Weir, and Tom Greene.  There are others who are, and this is not an exhaustive list obviously, who have been immensely valuable to me and my career, Matthew Goetz and Christopher Nielson in particular.  I've learned a lot, and there's a lot to go.   

So poll question #1, and I'm being a little bit flippant, but I'm curious when I say ‘antimicrobial stewardship’, how many of you will think HSR or how many of you think ‘what's antimicrobial stewardship’? 

Moderator:  Thank you.  So for our attendees, I do have that poll question up on your screen.   So go ahead and click the circle right there on your screen next to your response.  And it looks like we've had about almost half our audience vote, but we'll give people a little bit more time.  These are anonymous responses.  Okay, it looks like we've got just about two-thirds percent have responded, so I'm going to go ahead and close out this poll and share those results.  Pretty strong majority, 81% of respondents said HSR! And the other 19% said what's antimicrobial stewardship?  So thank you to those respondents.  

Dr. Makoto Jones: Thank you very much. Well, hopefully, it sounds like many of you have already been indoctrinated. Hopefully by the end everybody can say Health Services Research. Appreciate that.

So the second question is, select the role that best describes you just so I know who, kind of who is on the call. Are you a steward? Are you a clinician usually receiving advice from a steward? A clinician that's not really heard of stewardship? A researcher interested in stewardship? Or a researcher that doesn't yet realize a latent and budding interest in stewardship?

Moderator:  I apologize.  I had to truncate those, that last option there.  Okay, looks like people are a little quicker to respond.  We've already got a two-thirds percent responded, and we'll give people a little more time.  So once again, just click the response right there next to your answer; steward, clinician usually receiving advice from a steward, clinician that's not heard of stewardship, researcher interested in stewardship, or researcher that doesn't yet realize the latent interest in stewardship.  Okay, I'm going to go ahead and close that poll out and share those results. And 37% responded steward, 8% clinician usually receiving advice from a steward, 53% researcher interested in stewardship, and 3% researcher that doesn't yet realize the latent and budding interest in stewardship.  And we have zero, zero people responded clinician that's not heard of a stewardship.  So thank you, once again, to those respondents, and we're back on your slides.

Dr. Makoto Jones: Thank you very much. So again, I guess I'm being a little bit lighthearted in steering you towards certain things, but today what I'd like to do is discuss a little bit about what antimicrobial stewardship is.  I won't spend too much time on that since a lot of, it sounds like most people have some framework, discuss the needs of stewardship, outline the cognitive needs of stewards, discuss antimicrobial effects and why we care about that, and then decision support in complex systems.

So I think this is my last question.  At the dawn of modern medicine, there was no specialty of infectious diseases.  So if you recall, up until, you know, the 20th century, there was no specialty infectious disease.  Is that because cardiovascular cerebrovascular disease and cancer were the biggest killers?  Infectious disease has lagged behind the other specialties in methods and discoveries?  Or C, most of what everyone has treated was infectious diseases?

Moderator:  Thank you.  Looks like respondents are giving this one a little more thought and that's perfectly fine.  Take your time.  We've got about 50% response rate, so we'll wait until some more answers have come in.  Alright, and we're approaching the 70% response rate, so I'm going to go ahead and close that out and share those results.  So it looks like 13% of our respondents replied cardiovascular and cerebrovascular disease and cancer were the biggest killers, 30% of respondents replied it lagged behind other specialties in methods and discoveries, and 58% responded most of what everyone treated was infectious diseases.  So thank you, once again.

Dr. Makoto Jones: Thank you! So according to Ed Kass, who is one of the, one of sort of the founders of the infectious diseases as a specialty, makes the argument that infectious diseases was something that everybody practiced, that it wasn't really viewed as a specialty until the mortality and the morbidity of the infectious diseases went down and the others became more prominent. If you aren't currently interested in infectious diseases, antimicrobial resistance, this next set of slides, which I'll go through as an animation, is try to convince you. So Carbapenem-Resistant Klebsiella Pneumoniae is a type of what we call CRE. You may have heard of that. NDM-1, KPCs, OXA-48s are some of the names that you may have heard in relation to superbugs for some time. So CRKP means Klebsiella pneumoniae that's resistant to carbapenems.

So back in 2005, which is where we'll start, we see different regions represented by different shapes.  We've anonymized which ones.  Red shaded facilities represent places where there has already been at least one of these organisms detected by this point, and then the blank ones are where there haven't been.  The lines represent places where people have gone from, people with CRKP in their history, have gone from one facility to another. So at this point you see about a dozen facilities that have had CRE and you see movement between them of CRKP- positive patients.  The red circles are there to just sort of look at, so you can look for the first line to see that there are things lining up, and then I'll just go through the rest of these slides.
You can see that we, in the VA, are a happy sharing family and that most of the facilities by now have seen at least one organism that is carbapenem-resistant Klebsiella pneumoniae.

So just a little bit about antimicrobial resistance, practice, outcomes, and stewardship, and how they relate to each other. We have a timeline going from left to right, and it's a little bit complicated, so I'll walk you through it. So ultimately what happens is we have, looking at antimicrobial practice at the bottom first, what we want to do is we want to improve outcomes. So that, in general, for a single person feels like that is, you know, we treat somebody and they get better or they don't or they have an adverse event or they don't. That sort of the thing, so there's a line that goes through. The other thing, though, that influences practice is previous antimicrobial resistance. The problem here is, though, we have endogeneity because resistance leads to practice, leads to resistance to practice, to resistance again. Complicating things even more about practice and resistance, influence stewardship, which influences practice, which influences stewardship. So we have a fairly complex network that is, that, you know, brings in outcomes resistance practice and stewardship that we have to understand and coordinate together. Resistance is, you know, and how it responds is basically governed by evolution, practice by the fusion of innovations.

So some people may have heard me use this metaphor in the past. Hopefully it doesn't get stale and hopefully it makes sense. I call it getting on the antimicrobial stewardship bus. So over the past few years, antimicrobial stewardship has improved immensely, and a recent paper by Dr. Allison Kelly, National Infectious Disease Service, and many others, and an analysis of antimicrobial use in VA have seen improvements with an antimicrobial stewardship program. But one of the things, and some people may take issue with this, so I'd be happy to see, you know, what questions or comments people have, and maybe this is not a completely fair

characterization is everybody is getting on this bus, and you can see the heads in the windows. You know, you may be getting on the antimicrobial stewardship bus, too.  I hope you do.  But as you look forward, you see that there is actually nobody at the helm.  There's nobody at the wheel.  Nobody is driving the antimicrobial stewardship bus, and that's an issue.  You immediately see a need. As an antimicrobial steward, you hop to the front, you grab the wheel, and you start driving. So that's great. Everything you do, every turn you make, when you put on the brakes, when you put on the accelerator, you hold the fate of not only yourself, but everywhere you go, you take everybody else in the bus there with you. The problem is you still don't know where you're going. As you're driving this bus, passengers start calling out names of places that they want to go, so you're going to have to figure out where to take them. Problem is you probably need a map in order to figure this out. The map in our case is some sort of representation, some sort of framework that helps us to understand how to optimize the situation. In this case, what people usually try to do once they have a map and once they have an idea of where they want to go, they try to pick a route that minimizes the total distance traveled and also minimizes the wait times of the individual people on the bus waiting.

So we need to clarify goals, and one of the issues of antimicrobial stewardship is working on is whose goals.  We need to clarify effects.  And what do we mean by effects?  Effects are referring to those things that antimicrobials do to patients, that antimicrobials do to the microbiomes of those patients, and what those microbiomes, those organisms that may be selected for or proliferate due to transmission and therefore the care of other individuals that person can come into contact with, effects on me and you.  So need for decision support, so these can be the information, as we'll talk about later in the talk, can be enormous and they can differ by individual decision maker. 

So we'll try and flesh out some of the needs as we go along so that we can get the antimicrobial stewardship bus to do a better and better job of delivering care to patients. As you know, I try to point out sometimes the VA has been working on and improving access and has been doing that in many cases. The problem is, unfortunately, infectious diseases have jumped onto human social networks since time immemorial. And as access increases, as people receive more health care exposure, the problems with antimicrobial resistance may actually increase as well.

So what's the holdup? Why can't, why doesn't our bus have a proper itinerary all fleshed out? One of the problems, you know, I'm trying to illustrate here in this slide set is that we don't have a huge number of good recommendations. You can see that a lot of what we have in infectious diseases is the gray there, level three recommendations from respected authorities, clinical experience, descriptive studies, or reports of expert committees. We would love to have solid best practices-level evidence, but in the meantime the bus is still moving and we've got to figure out what to do.

Another interesting problem that we face in antimicrobial stewardship is that, imagine if everybody did the same thing, everybody practiced, you know, gave the same antimicrobials for the same things in all of their facilities.  What that does is it creates an environment where certain bugs, certain bacteria can spread through, and once they spread from one, they can spread to the next.  They spread to the next relatively unimpeded.  We see this in ecology with the invasive species and are concerned, you know, based on some experiments that have been performed as well as on theoretical frameworks.  But in this case, a lack of diversity of antimicrobial practice may be a setup for certain bugs spreading from facility to facility. So in general, for many types of practices where you have a best practice, you want everybody doing the same thing.  The tricky thing is there are some practices in antimicrobial stewardship that are like that, but too much conformity in which antimicrobials are actually chosen may actually cause a problem.

So getting onto my CDA, the specific aims that we had outlined are, and we'll go through a little bit of work in each of these, to characterize the information needs and decision-making patterns of stewards when making antimicrobial recommendations. Two, identify predictors of coverage and emergence of resistance using local data; and three, develop a clinical decision support system that nudges and prompts stewards to use local hospital data and test the influence on stewards.

So what we did was, and I've had a lot of help from Dr. Weir and also, and Stacey Slager in doing these things. We used a method brought from nuclear engineering as a way of studying decision making in the wild called Rasmussen's Decision Ladder. In Rasmussen's Decision Ladder, there are, it allows for complex decisions or mental processes to be mapped in a way that can support information tool development, even if people use shortcuts, even across expert and novice level decision making. So the interesting thing is we performed some of these interviews, and even with the flexibility, it seemed like a square peg fitting in a round hole a lot of the time. It, you know, we'd ask questions. It seemed excessive redundant and with sparse answers. Other things we didn't really feel like we were getting as much as we wanted back.

The other thing is we worked on things, tried to integrate dual-process theory, so many of you are probably well familiar with that, with the work of diversity and Kahneman.  Maybe you've read Kahneman's Thinking Fast and Slow. The key point to thinking about that is sometimes people, including experts, will look at a piece of information and come to a lightning fast, usually lightning fast, effortless conclusion. They won't even think about thinking. And at other times something might come up and they think deeply about a problem and work on it.

So in trying to do this, you know, we looked at our interviews, we did a few iterations, and came up with these basic constructs.  One, so activation/alerts, trying to get at the context and various triggers that bring something to one's attention, you know, in this case an antimicrobial stewardship problem.  The appraisal and interpretation, so getting at the, what do they need to do to get, and what are the thought process to get at the gist of the problem.  You know, the information to act, so what do they want.  The activity/action, so what do they do.  Expectation/evaluation, figuring out what more needs to be done.  The information

gathering step, so do they need more information and information strategy, where they get information from.

And I'll show you some more things in just a second, but what we, after a series of interviews in the VA system we actually piloted around here, many thanks to many local stewards from the Intermountain and other systems who participated in preliminary interviews while we were working this out, we came up with a model trying to integrate these two ideas in a way that worked better for antimicrobial stewardship. So we'll go through this quickly. I'm just thinking that maybe, so this is a little bit Waterworld-y, and so bear with me, so hopefully it's better than the movie.

We have triggering information.  That comes down, usually starts the, starts the process.  One, two, three, four, five, six, seven reveal, relate to the processes that we've seen on the last slide. This small arrow going up is really meant to show how it's hard for, you know, water to evaporate and be brought up to the clouds, but really easy because of gravity, to bring things down.  So system one, if everybody remembers, is the automatic fast way of thinking.  System two represented by the clouds is slow and you can think of even how much water is in the clouds versus how much water is, you know, on the surface. Another way of thinking of it is remember, I'm thinking of water flow.  System one, that automatic process, harnesses and has a much higher computing capacity, our brain, and our brain then does system two.  So things will generally stay in system one, occasionally gets kicked up to system two, but it usually comes right back down.  So there's this process as you go from step to step.  You may just stay in system one.  Occasionally you pop into system two.  We look through that.

Another interesting thing is when we were interviewing, and this is something that Dr. Weir has looked a lot into, there's something that stewards appear to tend to do fairly frequently, which is they say well, I'm going to put something on cruise control until some later step, some information comes back, and then we'll pop back into system two.  So they really don't, aren't going to consider anything until that happens.  So they set an inner triggering mechanism that really is not, doesn't, they don't think about until that trigger is set.   So it is fascinating at how common this appeared to be.

Other things that we were interested in that came out during these interviews is borrowing from Kurt Lewins "Force Fields".  There seemed to be things that popped people into and out of system 1.  Again system 1, that fast form of effortless thinking being the default and system 2 being those things that are effortful, that depending on how severe the patient was, culture, how people personally valued signs, their own curiosity, their access to the bedside, power, legitimacy, social influence.  Those things appear to influence whether they popped in and out of system 1 and system 2 thinking.  So for example, bedside access was something that frequently came up.  Most stewards feel that bedside access is a fairly privileged thing so that they don't go to the bedside, or don't get to go to the bedside to gather those sorts of information.   Frequently when we don't have that sort of information and are in system 1, though, we don't even think about what would be available.  So we make decisions based just on the information present.   So frequent things that popped people into system 2 were fear,

frequently due to severity of illness, certain types of diagnoses, or fear of what other people would think of them, social influence.  Some of the examples of what fell into these constructs for activation alert, typically they would first off receive alert phone call and receive consultation.  I group those into those things that are passive, that are brought to the steward.  They might search for orders, you know IV orders and those types of things we reviewed and commercial off-the-shelf software.  Those types of things are active and, you know, some of them mentioned that besides those that there was a decent amount they might even miss.  For appraisal, how they came up with their gut assessment, first off, most people want a diagnosis, then they want to know the antimicrobials, they want to know guidelines, and lastly, they might think about how things might minimize resistance.

I’ll speed this up so I can get to other things a little more expeditiously, but they look for information that was easy and then information that was harder. For activity and actions, they tried those things and started making recommendations, but as things got harder they made follow-up plans, or asked for consultation, or sometimes even went up the chain for those things that evaluating whether there was more to do, they set up follow-up labs for information gathering. If the information was inconsistent or incoherent it often prompted them to go back and the information strategy was to review the chart, call the team, and if necessary, see the patient. So this is going a little bit slower than I thought so I am rushing, I apologize. I do want to get to some of the other ideas though as well. We wanted to predict coverage and resistance in an imperfect system where human creativity is potentially the issue.  So one of the things we need to do in antimicrobial stewardship is look for antimicrobial effect. So what I am going to talk about in the next few slides is fairly controversial, I think. Of any poster that I have ever stood before, I got more glances askew for this than for anything else.

But, here is the thing that prompted a look into this specific issue.  Over time in both ICU and Med/Surg, we have seen a significant increase, 32-52% in the ICU and 20-38% in Med/Surg of Vancomycin use over time, or at least between 2005 and 2010 when we looked at this.  Concomitantly, in the same environments we have seen decreases which I think most of you are probably not surprised.  You have seen probably high-profile articles and well-read journals talking about how MRSA has been decreasing in the VA for quite some time, but we were wondering why anti-MRSA agent use would be continuing to go up, up, up while MRSA continued to go down. So what we did to take a look at this is well, we said well, let’s take a look and see if we can use some causal inference methods so this worked with Brian Sauer here in Salt Lake City using a matching weights approach that he has used and programmed and Tom Greene and others have worked on to see whether the initial choice of antibiotics in individuals who were given antibiotics and survived, well not survived, who were still in the hospital on day 4, whether that led to a difference in MRSA outcomes after day 4.  We did this analysis and brought in a large number of confounders, different diagnoses, comorbidities, other features of the admission and compared, so we see the unweighted and then the weighted.  Both of the weighted ratios are now insignificant, both for MRSA acquisition in the likelihood that somebody didn’t have MRSA when they were admitted, to get MRSA or to have MRSA infection that they didn’t come in with to the hospital, so we said well we could probably do a little bit better than that.  So we did a competing risks regression looking at the on effects of anti-MRSA therapy on MRSA acquisition positive cultures. So on left side we see MRSA acquisition, the red line shows a decreased risk while people were on anti-MRSA therapy. So for the clinicians in the group, this is probably not hugely surprising when you put somebody on Vancomycin, other anti-MRSA therapy they are probably somewhat less likely to have MRSA acquisition than otherwise. When you look at MRSA positive cultures we actually see that it’s flipped, so people were more likely to have an infection. This still doesn’t really make sense and I was concerned, especially when I looked at some of the cases that there was major misclassification problems going on.  So the issue with acquisition for background is we swab people's noses when they are admitted, we swab them when they’re transferred, and we swab them when they’re discharged.  So these are not closely tied to their infection status.  The problem is MRSA positive culture is drawn when there is a culture.  People will frequently, in reading these notes, people would frequently get signs and symptoms of infection, they would only get blood cultures and start Vancomycin immediately, then 4 or 5 days later when none of the cultures came back and they were still febrile, they would go to surgery and come back MRSA, etc., etc.

So the problem here was, in the little figure on the left, we have positive cultures coming on late when people were started on anti-MRSA therapy. So it is really a misclassification exposure. When we took a look at a smaller cohort, looking at only those who had essentially a different indication for anti-MRSA agents, say coag-negative staph blood stream infection established by multiple blood cultures, positive for coag-negative staph, we see that, and I have the colors flipped unfortunately, that the anti-MRSA agents appear to be potentially protective for MRSA infection. Now as far as the direct effect goes, that shouldn’t be surprising to many practicing clinicians. So that if you give an antibiotic that kills a bacteria that they are less likely to acquire that bacteria or be infected by that bacteria while they are on that agent. The problem is that considering that 50% of all admissions receive at least one dose of antibiotic and probably 20-40% depending on the hospital, of that is Vancomycin.  And that Vancomycin is being administered to those probably at higher risk of MRSA acquisition or infection even if they don't already have it, that the large-scale administration of anti-MRSA antibiotics may be influencing the down trend of MRSA. So looking into antibiotics effects is one thing. So the other piece is, what can we do to predict the presence of MDRO.

So in one paper what we looked at is well, how much does a MRSA positive screen predict the presence of other multi-drug resistant organisms, sorry I didn’t spell that out before I said it.  That actually does fairly well.  It actually captures the bulk. We titled this the collateral benefit of screening patients for MRSA. Looking at sort of an unintended consequence that actually might be good, it means that for all of those that are being screened and put under contact precautions for MRSA, we’re actually getting potentially a lot of the silent MDRO.  What we wanted to do a little bit is to actually skip the slides for the sake of time, is to get into how we can use big data to predict useful things.  The growth of antimicrobial resistant organisms before they actually grow, but when we get the culture.   So with an area under the curb of point 8-3 for this one we were able to predict the growth of CRK for culture and there are currently models, work done by Chris Nielson and Clifford Baker that actually do a bit better and have the capability of potentially doing a lot better, as well as predicting the growth of multiple organisms all at the same time.  Just a few things to bring up here, when we did this, the thing that is often left out of most large studies predicting resistant growth is that the biggest predictors, most of them were a history of resistance. I think I actually have more of this slide cut off, but most people are looking at a history of antimicrobial exposure in the individual, but it appears that a lot of that information is manifested in the resistance itself or that they are collinear. I will skip over this, but also for the sake of time, take away in this particular section being that antibiotics can have the least direct effects on organism, so that the antibiotics that a single person get may influence the resistant infections, not just Cdiff, but other things that they get in the future. So, two that we can predict antimicrobial resistance, and three, that we need to work more on understanding indirect effects, i.e. those effects that if person A gets an antibiotic, then unfortunately, person B might get a resistant infection.

The last major section that I want to talk about has mostly to do with informatics.  So we look at what are information needs, facilitators and barriers, what do people want, how do they interpret information, knowledge and so forth.  Then we looked at ways to augment the knowledge base. So this, maybe people are familiar with Maxwell's demon. Maxwell was famous in physics, but he posited that if there was a demon with infinite computational power and this way of opening and closing a trap door, that it could defy the second law of thermodynamics and take normal room air temperature and make one side hot and one side cold.  This, without getting into information theory, it’s now been known that the computational exertion of Maxwell's demon would actually make it so that it would generate whatever the demon's brain was made out of, would generate heat, and there was actually no way to get out of this paradox.  But frequently we want to do impossible things with massive amounts of information and computational power in order to get things done.  What I want to show instead is that what we have here is a very interesting system and I think Health Services Research has it exactly right. This is borrowing a little bit from knowledge information data frameworks and I am using a waterwheel to show you sort of what that looks like. So Cesar Hidalgo said "knowledge is heavy". So if you notice I represented data as air or wind, information is water, and knowledge as the wheel, the wheel will turn to create work.  So the interesting thing here is that data is data, information as people follow sports and political forecasting, Nate Silver says information is data imbued with meaning that when you have data imbued with meaning, it actually starts to interact with a knowledge framework.  When it does that, it can help drive decisions, which improves things.  And we’ll come back to this thing a little later. Expanding on this a little bit and showing how information works in different settings.  There are actually, this is called the Cynefin framework, don't tell me how the spelling gets to that, apparently, it’s a Welsh thing.  We start in the lower right corner in simple practices, complicated, complex, chaotic. The interesting thing is that for, and I will explain these things along the way, simple in the bottom right corner, you can use best
practices.  There is good solid evidence, you are not going to get a whole lot of weird stuff that causes exceptions and in general you are going to either fully automate it, or you are going to use a human being.  Typically, you are not going to integrate those systems.  For complicated systems, we’ll show you that complicated systems are those that do not manifest complexity and I will just leave the definition of that is the butterfly in China, tornado in Texas thing, you know, weird things like that don't happen.  It can be complicated like clock, but those things typically do fairly well, there was a question, sorry.  With automation of the system complex is systems where you can get butterfly in China effects and chaotic, and we will leave that to Maxwell's demon for now.

I am going to try to wrap up fairly quickly. So for the antimicrobial stewards in the audience, you may have figured this out. You may be wondering still, when you get feedback saying your antimicrobial use is 589 antimicrobial days per 1,000 patient days, you may be asking ‘is this good, or is it bad’? ‘Which part of it is good or is it bad’? And if it’s bad, how do you know how to fix it. So with Greater Los Angeles, what we’ve been trying to do is to look at context, to map these things to decision points to help people gain traction.  And I showed you this equation a little bit too early.  What I am trying to say is that with the equation,  and I don't want you to try to understand it, but basically to just say that when we build up the knowledge base to say, well there is this equation that tells us, that anchors things to decision points that actually works pretty well when we estimate various parameters like how often do you start antibiotics, how often do you stop antibiotics. The correlation is actually quite high.

What we can actually do, and you know we submitted to HSR&D on this topic, is you can look at different antimicrobial classes, we can get the parameters and then we can predict antimicrobial use and you can see our prediction in the column in the middle and the actual antimicrobial use in the column right next to it, and we can tell you what to change to get the most change in antimicrobial use. So you can lower your probability of starting antibiotics on admission, you can lower your probability of starting antibiotics if they have previously not  been on them, you can increase your probability of stopping antibiotics, etc.  I’ll leave it there, but as a complicated system, you can actually do a lot.  Complex antimicrobial decisions, are in fact, more difficult.  So what worked before will not necessarily work now, it requires thinking more deeply, we won't always have the right answer.  I am going to skip over this for now, it could work. Basically, I will just stop here, you can read if you want, but I am just going to stop to skip over it.  In work in Greater Los Angeles in a time out where we asked people to, on day 3, to revisit whether they really need antibiotics.  We gave them a handout that trended vital signs, gave them microbiology data on antimicrobial use and there was also a template that was sort of a self-approval of antibiotics.  It was interesting because people really did say that it did make them think twice, suggesting that we can influence behaviors.  We are in a current great project that we have been working with Greater Los Angeles with.   I have learned a lot about information and its role with knowledge and data.

I am going to skip over this so that I can go to something fairly provocative that may be ill- advised to show at this point, but the question is, ‘can we assess the complexity of the information environment of people as they are practicing so that we can tailor what we’re adding to that complexity to try to do a better job of organizing the information?’.   So what I am actually doing here is showing you, for pneumonia admissions, I’m looking at the order, we can look at what some call entropy, some call complexity, some call surprise.  What we’re actually doing is to, it’s a way of looking at an order, weighting it by how rare it is, so the rarer something is, the more weight we give it and then looking at every day in the hospitalization, the hospital day and looking at the course. So if we look for example at the middle right column, we start from what appears to be a fairly low entropy for treatment orders and for information gathering, but as the days go by we see a large increase which may suggest an escalation of care and of requests for information.  So x-rays, labs, and so forth. On the second panel on the bottom, we see a pattern that suggests de-escalation. When we look at the information environment, so this is I think the last slide before I’ll conclude. In general, we see the active treatment orders so again, these are medications and treatment procedures and so forth.  All weighted and some together and then all of those courses, we look at the lowest curve that represents all those courses, we see a flattish, but somewhat increasing increase in the information as the patient stays day after day, which I don’t think is terribly surprising, but we see a more steep curve that I find interesting as the days go by. 

So I want to leave time for discussion and certainly can come back to that.  I have other thoughts about that, but I will go to basically say thanks to all of my mentors, collaborators, advisors, etc. I am working furiously on the other things and I find it fascinating every day coming to work. So with that, I will open it up for questions.

Moderator: Thanks. If it is alright with you, actually we will go ahead and turn it over to Dr. Rubin for his comments.

Dr. Michael Rubin: Oh well, I didn't have any comments really prepared, but can everybody hear me okay? 

Moderator: Yeah.

Dr. Michael Rubin: I think I’ll just say a couple of things and then we’ll open it up for questions. I just wanted to say that you know, Makoto is just doing a fantastic job approaching a subject like antimicrobial stewardship from a standpoint, I think, that hasn’t been done to a great extent, given that it is a relatively young field itself, but also it’s a type of decision making that is in many ways unique, but has very particular challenges to overcome and I think the approaches that he is taking with his mentors it is a very thoughtful, theory-based type approach that I think can lead to some very real advances and a subject that I think is just very complicated and difficult because it’s sort of rooted in specific types of behaviors.  And I think like he said earlier, there isn’t a great deal of really solid evidence behind some of the things that we would like people to do, and this is a way of filling in some of those gaps and coming up with ways of addressing some of those issues. So I think hopefully you have gotten the sense from this presentation that he is thinking very creatively about this problem and coming up with some really intriguing solutions for this.  I think that’s all I would say and maybe open it up for questions then.

Moderator:  Excellent, well thank you to you both.  For our attendees, to submit a  question or a comment please go to the control panel on the right-hand side of your screen and click the plus, I’m sorry, the arrow next to the word questions.  That will expand the dialog box and then you can submit your question or comment there.  The first one, you make wonderful models. Regarding the Swiss cheese and similarity of treatment, is there a way to ensure differences in the cheese slices in treatment rather than sameness, if differences have better disease control results?

Dr. Makoto Jones: That is a great question. So one is that we have to establish how that works, but one way, so what we’re doing is to create ways of feeding back what’s happening. So one thing that we can do for that is to feedback what other people are doing. There are ways to anonymize that, but to really get into how people can think of how a particular treatment of the particular individual can be a fact, or treatment can impact the outcomes of other people.  One way of doing that with a fairly simple one dimensional measure is actually used in the entropy measure that we looked at before.  Many of you who use the complexity score that is used to rank VA Medical Centers, will notice there is a Herfindahl index. The Herfindahl index for residency programs. The formula for that is the exact same as the entropy information content, information criteria.  Surprise they are all sort of synonyms for the same sort of thing.  Diversity index is another one, so essentially, we could get at the diversity index of treatment at a facility and what types of things increase the diversity of treatment and what kind of things narrow it.  I think that’s a great question.

Moderator: Thank you. The next question, this makes a reference to your CDA career path. How much of this followed your outline when you originally applied and how much veered off course from your original research intentions?

Dr. Makoto Jones: So that is a good question. A lot of it has been planned for, but the interesting thing is that many of the subtleties were not anticipated, which makes it
exciting. For example, for aim one, investigating the barriers and facilitators, the cognitive workflow and so forth, were all, that was all in the plan. But the sort of the things that they fed back were not all anticipated, at least not by me.  The need for asynchronous communication, the need to establish basically future triggers to have negotiating processes with clinicians that occur over days so that they frequently make deals.  So okay I’ll give you this antibiotic, but at two days’ time if something does not happen then we’re gonna switch it, but then they forget, so the needs for those types of  things. For antimicrobial effects, as we get into it, those types of things, I’m sure I will be surprised some more.  The last aim has been interesting because a lot of the things that I had originally written were things that I had anticipated would be their information needs, but many of the things that they’ve asked for have actually been different.  So the big thing there is to actually fill those needs, but at the same time, to create. One of the issues is that because nobody has a firm grasp on how local resistance and antimicrobial use effects future local resistance yet.  That’s sort of still kind of up in the air.  What we are trying to do is to deliver more and better information so that the people can figure out how to use that information to do that and because that’s relatively new, we are blazing new trails.  Sometimes people think they know what they want, but when they get it, that’s not what it is, so there’s some trial and error too.

Dr. Makoto Jones: Thank you for that reply.  While we wait for any further questions or comments to come in, do you have any concluding comments you’d like to make?  No, I’m just putting the address that was requested in there.  It’s been a lot of fun and I have been learning an awful lot with this Career Development Award and I’ve appreciated the chance to really see how healthcare impacts all of these things in antimicrobial stewardship, even though it seems like it’s buttoned up a little bit, and particular field can influence care in general as well.   I have learned a lot of methods, a lot of respect for everything that people have been teaching me.  My hope is that I’ll put some more things in the tool kit.  The CDA has made it possible for me to go to the Santa Fe Institute’s Complexity School next month, so I hope to learn a lot more about new analytic methods, sort of systems thinking, system approaches. More things to come.

Moderator: Thank you. Well we did have a few people write in saying thank you for the excellent presentation and that they have a lot to get through on the slides. So we appreciate you providing that extra info. And, of course, thank you to Dr. Rubin for joining us as well and to Barb Elspas. She’s part of the CDA enhancement initiative which sponsored and organized this monthly session. They take place on the second Tuesday of each month at 1:00
p.m. Eastern, so please keep an eye on your email for an announcement about next month’s CDA session.
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