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Rob:
…Christine Kowalski, Christine, can I turn things over to you?

Christine Kowalski:
Yes, thank you so much, Rob, and thank you to all of you for joining our implementation research group Cyberseminar sessions today. We really appreciate you taking time out of your busy schedules to join us. And I'm really pleased and want to thank our presenter for today. 


Dr. Christian Helfrich is an implementation scientist and core investigator at the Seattle Denver Center of Innovation for Veteran-centered and value-driven care, and he is also a research associate professor of health systems and population health at the University of Washington School of Public Health. 


And Christian studies organizational change, and implementation science, and healthcare. And his research includes evaluations of institutional initiatives and controlled experiments of implementation strategies. And so just to frame up the session for today a little bit, so evaluating implementation strategy effectiveness is really critically important. So we can enable future mapping of implementation strategies and get further towards which ones to use when, and also so we can inform our national partners on how implementation strategies can change practice. 


So as part of a randomized controlled implementation trial, Dr. Helfrich and his team conducted a prospective mixed methods assessment of their implementation strategy, which was peer coaching, as well as other factors influencing the implementation of that evidence-based practice. And he is going to be speaking with us today about how the PARIHS framework helped them to understand the effect that the team-based coaching had and did not have on participants' implementation of the EBP. 


So this is really cool, something we are all interested in right now. And I also just wanted to mention that Christian did also present for us in July a slightly different focus of the same research. So if you want to go back, you can view that archive. It was presented on July 27. 


So thank you again, all, for joining, we really appreciate it. And now I'm going to turn things over to Dr. Helfrich.

Christian Helfrich:
Fantastic. Thank you so much, I really appreciate it, Christine. And thank you, Robert. It's great you're joining me all today when I join _____ [00:02:24] my video while I'm presenting. So this is the second part of a presentation on this trial, an implementation trial as Christine mentioned. And today I'm talking about the application of the PARIHS framework, the promoting action on research, implementation, and health services framework. 


Again, this was part of a, of a site randomized, controlled implementation trial funded by the VA Health Services Research and Development Service, and conducted in the U.S. Department of Veterans Affairs. And I get to present this, these findings, but I want to point out, one, this research was conducted by a huge team. 


And in particular, I want to acknowledge the incredible work by three members of our qualitative team, Valentina Petrova, who is our lead qualitative methodologist and qualitative researcher on this study. Diana Naranjo, who was a, at the time a doctoral student, and research assistant, and conducted interviews, and did the analysis with Valentina, and George Sayre, our senior qualitative research methodologist, and lead of our qualitative core who is the co-investigator on this study. 


All three of them made this work possible, as well as our, our broader team. So I just want to acknowledge those, all of those individuals. I also want to acknowledge as I did with our first presentation, that this is, this work is dedicated to our late colleague, Christopher Bryson, who was a close friend. And he started this work along with another colleague, Tom Tsai, more than a decade ago. 


Chris really is the one who pioneered this work, and we just want to acknowledge him. And he passed away this year, this past year, and we're, we're just very sad about that, and appreciative of what he did. 


So background, this is an implementation trial. And the practice that we are seeking to promote, the evidence-based practice is the transradial approach to cardiac catheterization. So cardiac catheterizations are are diagnostic and interventions to treat ischemic heart disease when there is a blockage in the arteries that feed the the heart, feed the the heart muscle itself. 


Coronary catheterization is used to image that blockage to take pictures, understand where that blockage is, and how severe it is, and also to treat it, that same catheter that's used to take images to facilitate taking images, it can also be used, for example, with the, an inflated balloon to open up the, the blockage, and restore the blood flow to the heart. And the, cardiac catheterization in the intervention is when they, when they use those balloons to open up a blockage, coronary interventions. All of that's part of evidence-based treatment of ischemic heart disease. 


Now cardiac catheterization can be performed a couple of ways. It can be accessed, the the catheter can be threaded up through the femoral artery, and accessing it through the groin. And that's the dominant approach that has historically been used in in the United States. The the catheterization can also be performed through the transradial approach, accessing the radial artery through the wrist or arm. 


And the transradial approach, even though it has historically been used less often in the United States, and the VA, it has several advantages over the transfemoral approach. The main complication from cardiac catheterization, from, and from coronary interventions is bleeding, bleeding complications, and particularly bleeding at the access site. 


And the transradial approach has about 80% of lower odds of bleeding complications, and access site bleeding complications. It's just, it's, and when a bleeding complication does occur, it's much easier to control at the, at the radial artery than it is at the femoral artery. The transradial approach, also because of the safety dividend, it allows patients to ambulate to get up and move around more quickly after the procedure instead of having to lie prone for many hours when they did a transfemoral approach. 


And because of the lower complications, it's less expensive. It has a significantly lower cost per episode of care than than transfemoral procedures. But as I said, the transradial approach has historically been less frequently used in the, in the U.S., much lower odds of of, rates of use in the U.S., and there are a couple of reasons for that, and several reasons, really, but two, two that I want to touch on. 


The, and that we really felt, our research team felt were, were really driving the lack of use of this superior way of performing procedures in, in the VA. One is that in fellowships in the U.S. interventional and invasive cardiology fellowships, cardiac fellows would be trained, typically in the femoral approach. So they would come out of fellowship being very proficient at doing a transfemoral catheterizations, and they typically have received little training on the transradial approach. 


They would come out of fellowship being able to do a transfemoral approach very well and having limited experience with the transradial approach. I'm going to pop back up for just a second on this slide. And one of the challenges with the transradial approach, particularly if you're not accustomed to doing it, is going up, and over the shoulder with a catheter. It's what the cardiologists call a tortuous path. 


It's a, it's a little more difficult to get to, and that the diameter of that artery is smaller. And it just makes it technically more complex. It's, that's a, those are challenges that can be overcome. But for a, for a novice, for someone who's not accustomed to doing the transradial approach, it can really slow things down. And there is this well-documented learning curve. 


This is the, these are some tables from a study by Christine Hess and colleagues back in 2014, that really illustrate the point nicely. What Dr. Hess and colleagues looked at was measures of proficiency by volume of transradial cases. So and essentially experience of transradial cases in which we're looking at, in these six graphs, A and B, and C and D are fluoroscopy time, and contrast volume of the fluoroscope – is the, is essentially the X-ray that's used in real-time to take snapshots of the coronary anatomy. 


As the, as the cardiologist is doing the procedures, they have to take a snapshot to see where they're at. And eventually when they get to the blockage to actually image of the blockage. And generally, the less experienced an operator is, all things being equal, the less experienced an operator is, the more snapshots they need to take to understand where they are and to complete the procedure.


So as an operator becomes more proficient, they have to snap fewer pictures as they go along. And the contrast is, a small amount of contrast dye is injected to enable that fluoroscope to take a take a, to take a picture. And so both the fluoroscopy time in the, and and the contrast volume are are measures of markers of proficiency. And what we can see here is A and B, these are unadjusted and adjusted rates of fluoroscopy time; and C and D, contrast volume. 


And the Y axis is the fluoroscopy time; higher, more time, and volume, higher or more volume. And then across the X axis is the volume of cases that the the operators performed via the transradial approach. And what you can see is as the operator does more cases, there is a very steep drop in the fluoroscopy time and contrast volume, meaning, meaning a very steep increase in proficiency over a small number of cases. 


And you can see at around 50 cases, that starts to plateau. And what we know from a a large literature on expert performance, and a range of domains from surgery to chess, to mathematics, to sports is this is typical of performance. When we learn a new skill or a new, a knowledge base, we have a rapid, painful process of internalizing, and processing that knowledge in gaining a set of skills. 


And at the point when we no longer have to consciously think about how to employ a skill, or when when those, the the key mechanisms move from our conscious present, sometimes termed type two cognition, into our automatic type of cognition, those skills plateau. We we achieve a certain level of proficiency and, and and then stop improving. And what we can see is that proficiency looks like it's achieved at about 50 cases. 


And it's not just Christina Hess's research that it, it shows this, that somewhere around 50 cases operators achieve proficiency. However, what that means is they have to persist. I'm going to skip over these slides for a time. But what that means is they have to persist long enough to achieve that proficiency. And actually, I'm going to skip ahead again, and I'm going to come back to these slides, but I'm gonna skip ahead for a second.


This is a quote from one of our cardiologist participants, and this is actually a quote from the end of the study, but it captures beautifully the issue. So a novice – so, an interventional cardiologist who is not proficient at the transradial approach has to, essentially become a novice again, and this cardiologist framed it like this.


And again, this is at the end of the study, and they're explaining to – this, I believe this is a, this was an interview conducted by Diana Naranjo, Dr. Naranjo. The cardiologist told her. But for somebody who has done femorals for all their life, and then you tell them to switch to radial, it's like having a stroke, and learning how to walk again. And that's exactly right. 


Because essentially, all of those automatic skills are out the window, and with with the transradial approach, they have to go back to learning. The difference between someone who has a stroke, and who has to learn how to walk, and a cardiologist who is proficient at the femoral approach, and is trying to learn the radial, is the cardiologist can always bail. They can always go femoral anytime they want. 


And we think that that's exactly one of the challenges. Is in the middle of a busy cath lab day, it is a, it is a heavy ask for them to persist, and feeling, in feeling like a novice, and and take the time, and stick with it to accrue 50 cases in a, in a relatively short period of time. 


And again, I'm going to, apologies, for jumping back and forth between the slides. I'm going to go back to Dr. Hess's graphs here. I want to point out with graphs E and F, what, what are those? Those are flat. That's procedure success. So that is the, was the operator able to get through to the lesion, and open up the artery? 


And this is really important because one of the understandable concerns with proficiency is, so are we saying that operators have to endure this for this period of proficiency to achieve proficiency this this period where they're putting patients at risk? And the answer is no, they're doing the procedure more slowly, but they're still achieving high rates of success. 


Essentially, there is no difference in their ability to to complete the case and return the patient, either to successfully image the patient, or to restore perfusion, and restore blood flow to the, to the coronary anatomy. So procedure success remains high throughout. It's their, it's their speed, their facility with doing it that, that takes a hit, and takes about 50 cases to achieve. 


So again, the challenge here is that the transfemoral option is always there. They can always bail and go femoral. And what we wanted to do was figure out how to help them realize that, one, that this was, this was not a, that this was not a matter of femoral always being faster. That they could actually achieve a high level of proficiency and be equally proficient with the the radial approach. 


And they they needed to stick with it long enough to to become proficient. So that's what we were trying to achieve. There is this further challenge that we know from both anecdotally and from some prior research, that part of the challenge is with having support in the cath lab. It's not just the, it's just, it's not just the interventional cardiologist who needs to change, it's also the cath team. 


The the cath team comprises both the, the cardiologist, and a cath lab nurse, and typically a cath lab technician. And the nurse and technician are critical for setting up the case, getting the patient prepped, and set up, assisting during the case, helping obtain the right equipment, which is, it's slightly different. It's it's very similar. It's not, the femoral approach isn't radically different than the the radial approach. 


But some of the equipment is slightly different, and it can make a difference in terms of how easy the procedure is to to complete. And the post-procedure monitoring is a bit different. Again, these are not radical changes but they are changes. And each one of those changes is like a little speed bump. It's a little obstacle to to making the change. 


So the cardiologist needs to change, the cath lab needs to change. And we also know that in the context of the cath lab, it's not a single cardiologist, they have peers. Sometimes that that peer support and the lack of peer support can be a real challenge. For all of those reasons, there's a, there is a framework that really appealed to us, the Promoting Action on Research Implementation in Health Services. 


And this framework has been around for nearly two decades now. Alison Kitson, Gill Harvey, Jo Rycroft-Malone, other, a number of other researchers, mostly out of nursing, health services research, out of implementation science, the early days of implementation science. They developed this framework, and based on their experience, and their research. And it, the original PARIHS framework, which is what we were motivated by, and I'll I'll talk about the adaptations in a moment for the PARIHS framework. 


But the original promoting actions, action on research, implementation, and health services framework, it really had this, this fundamental idea that successful implementation. So a clinician successfully employing some new evidence-based practice or employing some new piece of of knowledge, evidence-based knowledge, in clinical practice successfully, that that was a function, or or not necessary – it absolutely a function, but was oftentimes helped by, facilitated by getting support from a trusted, knowledgeable peer. 


And someone who understood the practice, understood the the new evidence-based practice, understood the context in which it was being implemented, and could help the adopting clinician make sense of this evidence, not just in terms of the research evidence, but in terms of the practical, sort of, lived experience of the evidence. How that evidence would be applied in their specific setting? 


And part of the idea of the PARIHS framework is that that facilitation, it's facilitated by a knowledgeable, trusted peer, that that really needed to be tailored, again, to the, to the evidence being, being being implemented. And that it wasn't just about the research evidence, but again, also how it's applied in practice. How it meets the needs of patients. 


And then that it would be implemented in this, in this clinical context. And that it was critical to create a a supportive clinical context for that evidence to be implemented. So it's these three things, facilitation, evidence, and context were, were, sort of, critical ideas in the PARIHS framework. And that seems to line up well with what we were observing as far as the the obstacles to, to the, to the transradial approach. 


And one of the suppositions, this wasn't a formal theory, but one of the suppositions, and in in some of the early work on the PARIHS framework, was that, definitely one of the suppositions was that facilitation was best understood as a, as a process of tailoring those facilitation activities, support. It could be training, it could be encouragement, it could be problem solving, but tailoring those activities, those facilitation activities to the evidence, and to the context. 


But specifically, one of the, one of the early suppositions was maybe that, how facilitation worked, was by moving the adopting clinician from a, from a hypothetical, or a conceptual space of weak evidence, and in unsupportive or weak context – the lower left-hand corner here in this grid – to a position of strong perceived evidence, and in a supportive, or a strong context. That maybe that was was part of what determined successful implementation? 


And again, we we thought that seemed to potentially apply in this case at the cath labs where the transradial approach was being successfully adopted, and created a supportive context for cardiologists, and from the cath lab team to adopt it. And then there was an understanding there, not just of the research evidence, but that this really was something that was, it was better for their patients, applied to their patients. 


It could be done in the VA. Another aspect, this came from outside of the PARIHS framework, but a particular aspect of context that we also thought might be critical in this case, the psychological safety. And I I don't know. On my, on my slide here it looks like the psychologic, now safety. It's psychological safety. 


Psychological safety was a concept that was developed by a Harvard management researcher, Amy Edmondson and colleagues. And coincidentally, the, some of the foundational work on psychological safety came out of a study that Dr. Edmondson did in VA. Not VA, I'm sorry, in cardiac surgery in the implementation of minimally invasive cardiac surgery. 


And one of the things that Dr. Edmondson and their, and her, her team observed was that in cardiac surgical teams that appeared to – not appeared – in cardiac surgical teams that implemented minimally invasive cardiac surgery most effectively, they seem to have established a, an environment of psychological safety. Meaning that the team was able to talk about their struggles implementing this new way of doing the the surgery, was able to talk about their struggles, the challenges they were observing, the challenges they were seeing others, that seeing each other, or errors they were seeing each other potentially make, in a constructive, positive way. 


So in a non-judgmental, non-punitive way, and that that, creating that environment of psychological safety was really critical for the teams that were able to successfully implement minimally invasive cardiac surgery. And we, we thought that something similar might be at play. And so that's something we wanted to understand was, was part of creating that supportive context establishing the psychological safety in these teams?


I already went over this. Just an excellent quote from one of our participants. So what did we design? We developed a, and what we called a coaching intervention. So this was a coaching led by experienced peers, and it was built off of some existing resources in in the VA. We already had a number of cath labs in the Veterans Administration that had implemented the transradial approach as the dominant approach. 


And I should explain that the transradial approach is not appropriate in every case, you're not going to have a cath lab that does exclusively trans, the transradial approach. Just like there are cases, it's actually not possible to do transfemoral approach. Almost all cath labs will, will do some transradial approach, the question is, is do you do it preferentially, and in the volumes? 


And in the VA at the time we were doing this research study, the transradial approach accounted for, I believe it was somewhere around 20% when we first started this research. And I'll talk again, more about that, maybe in the discussion, the rates, it changes over time. But even at that time, we had cath labs in the VA that were doing the transradial approach in well over 80%, close to 90% of their cases. 


And what that means, and what we were trying to achieve is that they preferentially were looking to do the transradial approach. And they were only doing the femoral approach when there was really good reason they, they really could not do the, the the transradial approach. So for example, sometimes extremely tall patients, the the catheter literally won't reach all the way around through the arm. It's just a longer distance to travel. 


Some extremely tall patients, for example, it just, it's not going to be a good option. You may not be able to reach the blockage. So there are cases like that, but we wanted them to be radial first. And we already had a set of cath labs in the VA that were, that again, were achieving these very high rates, and some of those cath labs who these are, these ended up being co-investigators on our study, some of these cath labs had existing training programs. 


So they are, already had developed training programs where they invited other cardiologists to visit their sites. And they would do a one-day trainings. They would do some educational sessions talking about the transradial approach, why it was superior, talking about the research evidence. 


Doing some classroom instruction on what was different about it, how to perform it well? Troubleshooting some of the most common obstacles to the transradial approach, things that would sometimes scare cardiologists, how to deal with arterial spasms in the, in the radial artery.


And then they would invite the participants to view live cases, so the the participants would scrub in, and actually observe the proficient team, the the host cardiologist, and their team performing live cases, so that the visiting cardiologist could see how it was done, and could see what it looked like to have a highly proficient team performing these cases. 


What we did was was take that existing training course, and we made it, one, made a team based, so not just inviting a cardiologist, a an adopting cardiologist to come. But it, having them and a cardiac cath lab nurse, and/or technician also come to be able to see, not only the procedure, but also the setup, post-procedure care, patient education, and patient management, all of that. 


The other thing that we did was we added a follow-up piece. And again, as I, as we talked about that we thought that the issue was getting cardiologists and getting cath lab teams to stick with the procedure long enough to to get proficient. They needed to stick with it, and repeatedly do cases transradially to get that experience and to become proficient. 
And we developed a coaching visit; so had an experienced cardiologist, and an experienced cath lab nurse manager. So these are folks at these high volume transradial sites, do a visit to the participating site about one to two months after that participating site had done, had participated in the, in the training course. 


And what our hope was, was that would both provide an opportunity to reinforce some of the evidence. And again, not just about the research evidence, but this idea that that the transradial approach can, once they got proficient, it could be equally fast, is it, equally as fast as the, as the transfemoral approach. That it could be applied to a a broader group of patients. 


Oftentimes at low volume labs, it's used just in the lowest risk patients. And ironically, it's the highest risk patients who who gain the greatest benefit. Those are the patients who have the, where there's the the highest risk of bleeding complications, and consequences from bleeding complications. That's where the benefits of the transradial approach tell the most. 


And we wanted the the coaches to be able to, in that follow-up visit, provide some external support, provide some accountability. So a coach was going to be visiting, so this provides some external accountability that the participating cath lab teams were going to be – well, hopefully there, therefore doing cases, actively trying to do cases, and also provide some, some additional support to counteract potentially unsupportive context, and peer pressure.


We know that when a, when a cardiologist is making a change, changing from transfemoral to transradial first, sometimes their colleagues who are still transfemoral first – this is anecdotal, but we've heard reports that they can be somewhat, express some antipathy about this change being made. And one of the underlying ideas with this coaching approach is that the coaches can also help facilitate by basically sharing their mental representations. 


And this is again a term, mental representation, from the expert performance literature. Anders Ericsson, I recommend reading his work, this 2015 citation, which is in the reference list that will be in these slides, is specifically him writing about this research applied to medicine, excellent paper. 


But mental representations, basically, Ericsson, and other psychologists who've studied expert performance, they argue that the distinguishing factor between novice performers and expert performance, again across a range of diverse fields, is the quality of their mental representations. That the expert performers develop, essentially mental shortcuts, automatic ways of doing things that are very efficient, and very effective. 


And that you can see when someone moves from being a novice, again into a level of high, high proficiency, it's when they encode those basic behaviors into a, sort of, automatic mental model. It's mental representations. And one of Ericsson's insights was that these mental representations can be shared, that that some of his, or earliest work was on mnemonics, and showing how expert mnemonists could help new new mnemonists learn much, much faster, could speed up the process of, of of memory, memorizing. 


And that's what we were hoping, that the coaches could could help you. And we'll have some examples of that. Just very quickly, some of you may be familiar with this broader literature on research facilitation, also on practice facilitation. So is is coaching essentially synonymous with facilitation? A qualified, yes, I think, that everything that we're talking about, these active ingredients that we're talking about are all things that are characteristic of many, if not, if not all external facilitation interventions. 


And I'm thinking about work done by my my colleague, JoAnn Kirchner. And I think all of these things, helping problem solve, and share, understanding these mental representations, I'm not sure that JoAnn would use that expression, but I think that's exactly one of the things that she does. And d understanding the evidence and understanding it, not just in the scientific sense, but in the application sense, that is absolutely something she does. 


And then providing that support, both accountability and support counteracting contrarians in the setting, those are absolutely things she does. So I think all of these coaching elements are characteristic of facilitation. In addition, facilitation often entail, I think, often implies some level of transformational change. 


And what I mean by that is some, sort of, critical reflection about how a team or a group are learning, are, and are, are incorporating knowledge, and information, essentially critical reflection on learning how to learn. And that was not something that we were trying to do with this coaching intervention. We were not trying to get them to critically reflect on how they were processing and integrating new practices in general. We were really focused narrowly on the transradial approach. 


So that is one, a difference, and again, I think everything that we did is characteristic of facilitation. External facilitation, I think in most researchers minds' probably includes this transformational element that was not present in our coaching intervention. 


Also, I also mentioned earlier, the PARIHS framework has undergone some significant revisions. When we started this study, we were inspired by using, not inspired by it, but but apply in the original PARIHS framework, which again supposes that successful implementation is a function of facilitation by a trusted peer tailored to the evidence for the practice change we made, and not just the research evidence, but the lived practice experience evidence in in a context. 


And the PARIHS framework underwent several changes. And I'll just, and in really positive, I think, in response to the literature trying to evolve with research using the PARIHS framework. And they call this the integrated PARIHS framework or i-PARIHS framework. And I think that that many of these original elements really are consistent with the i-PARIHS s framework. 


I will note, the PARIHSs framework, i-PARIHS framework, one of the things they did was, it was tried to better define successful implementation. I'll talk about that in a second in terms of our study. But I I think it's congruent. They were just trying to be more, more concrete, and more specific and how they defined it conceptually. 


They, instead of talking about evidence, they were talking, they to my mind used a a slightly more expansive idea talking about the innovation. And by more expansive I mean thinking about the innovation is having a range of characteristics really adopting explicitly some of the research on diffusion of innovations. So not just evidence, again, both evidence, research evidence, evidence applied in practice, but then also thinking about characteristics like observability, trial ability, things, things of that nature. 


And that, that again it, sort of, ties the PARIHS framework into this broader diffusion of innovations literature. And then they also incorporated this idea of the recipients. Who is the the adopting individual, or the adopting collective? 


And and these are all changes that occurred after we started this work. And I'm really focused on talking about how we use the PARIHS framework, but there are these differences, just to let you know.


So this study was a a randomized, a site randomized trial of cardiac cath lab. We'll talk a little bit more about that before we get into findings. But we our main aim of this finding was to test whether or not that team based peer coaching intervention would increase the odds of a patient receiving the transradial approach relative to the transfemoral approach at cath labs that received this coaching intervention. 


A secondary aim, which is what I'm presenting today, was to apply PARIHS, and specifically we wanted to know does the coaching intervention promote transradial implementation? If it does, in part by improving evidence and context, do we see this improved, improved perception of the strength of the evidence, and the supportiveness of the context? Does that appear to help explain or mediate – not that we did formal mediation case then, but essentially, does it help mediate that, that relationship, if there is one, between coaching, and implementation? 


And then specifically with context, again, is psychological safety the salient part of the context? Is that something at the sites, if they do implement the transradial approach, do we see sites first establishing psychological safety? And then, conversely, what is this, what does this study tell us about the PARIHS framework? 


We wanted this to be recursive, and I think this is really important. If our, our conceptual models should inform our empiricism, our r empiricism has to inform our conceptual models. I also note that we did a cost analysis or the colleague Kevin Duan, and Edwin Wong lead that. That papers out, incidentally, I'm happy to provide information, an excellent cost analysis. 


So again, this was a cluster randomized stepped wedge trial, everyone who participated got the intervention. We had three cohorts that received the coaching intervention, each four months apart. We were trying to recruit between eight and 12 sites. I'll talk about the sites we enrolled in a sec. Each of those sites, we analyzed the site, the overall cath lab. 


The the enrolled team was an interventional or invasive cardiologist. Invasive cardiologists only do diagnostic procedures, interventionalist also do interventions. So interventionalist or invasive cardiologist, plus a cath lab nurse, and/or a technician, so there could be between two or three individuals per per site. And we wanted them to not be – we, they had to perform fewer than, or or less than 50% of their cases by the transradial approach by the time we started the study. That was our criterion.


What I'm presenting to you is the qualitative analysis. We did interviews with the participating cath lab teams just before the intervention, before they attended the training, immediately after they got the coaching intervention. So again, there were these two parts of the coaching. They attend a training at an experienced cath lab site, the training visit. Then they host a coaching visit about a month later, a month to month, two month later. 


So we, before the the training, they did the training, we interviewed them right after the coaching visit, we interviewed them. And then again at six months we did another follow-up interview. And this comparison focuses on the pre versus the post six-month. We also have done some work comparing cardiologists, the cardiologists' experience to nurses, and techs. 


This was conducted with a waiver of documentation of consent, I'm happy to provide more information about that. We had three cohorts. The first in August 2018, and in December 2018, the third in Chicago – it was in April. Go back, see my very first presentation of the main study findings, we had a problem with the second cohort. We had two sites drop out of that. We initially had enrolled eight sites, two of our sites dropped out of cohort 2. One of our sites dropped out of cohort 3. 


We had to reschedule cohort 2 because of travel issues, and those sites dropping out. It was a bit of a mess. I'm not getting into that here, I'm presenting the, the, all of the interviews were conducted around the coaching intervention. So even if they received the coaching intervention late, we conducted the the interviews related to the coaching intervention, not related to when they were originally scheduled. 


Again, go, I refer you to my July presentation for a discussion of what happened in the main findings. So again, here is the, these are the cohorts. We had three sites in cohort 1. We ended up with two sites in cohort 2, one of whom was was randomized in cohort 2. We had two sites in cohort 3. And we, we added two sites late. 


And and again, maybe if there are questions, I'm happy to reply to those, probably offline. But one site that was randomized to cohort 3. As you can see, these are the, the the, and denominator here is the number of participants, and then the, in each of the cells. And then in the numerator are the interviews that are completed. 


And what you can see is we we were not able to complete interviews with everyone. Cohort 3, we were not able to complete one of the interviews at baseline. Again, at at the post-coaching interview, we were not able to complete more _____ [00:38:43]. The same in cohort 1, two of the interviews, we were not able to do post-coaching, we were not able to do those same interviews at six months. So there were some, some interviews we were not able to complete.


I'll point out, so cohort 3 is a little tricky. At the six-month follow-up, we went to do those interviews. And that was right, and that was March 2020, right when COVID hit. And the cardiologist, everything was a mess, we weren't hearing back from them. And because of COVID, we just stopped following up. We we just let it go, and figured that we were not going to get those interviews. 


Two of those participants later followed up with us, and agreed to complete the interviews. So we went ahead and did that, but they were completed a nine months late, so a year, a year and three months after the intervention had, it had completed. And we conferred as a team and agreed to, because recall bias, and the distance to, and because of COVID, to not include those. 


So those two were excluded from the, from the analysis. And incidentally, excuse me, incidentally, the cardiologist whose quote I cited there about having a stroke, and learning to walk again, that's one of those two that we did not include in this analysis. 


So baseline, what I'm going to do is go through baseline evidence, baseline context, and then post the coaching, both, mainly just post-coaching evidence, context, and facilitation. Basically, facilitation being how they perceived the the coaching intervention. 


And I'm gonna, I'm going to essentially present, I'm going to present these these findings, and these exemplary quotes. And I'm going to do some editorializing. So I'm going to do a little bit of presenting findings and discussion, essentially simultaneously. 


So at baseline, this is a cardiologist in the, in the baseline interview talking about the transradial approach. And the cardiologist says, "They're," meaning the TR, transradial approach, is supposed to be good. I've heard all of the literature the data is good, there's less bleeding complications. There. can be higher radiation time in operators not as experienced. That's true. 


I think it's a good procedural approach for people who are very good at it. I think for certain patient populations, it's definitely beneficial. And so this captures a couple of things. There was, we we saw there was strong understanding, unsurprising given that these folks had enrolled in a transradial implementation study. 


It was strong understanding already of the literature about the superiority of the transradial approach in terms of bleeding complications and patient preference. The, I think for certain patient populations, it's definitely beneficial. 


One of the things, again, we were trying to do was expand their notion of who that patient population was that could benefit from the transradial approach? And that is something that we, that maybe wasn't present at baseline. There was a fairly circumscribed set of patient population they thought that it was applied to. This was a nurse in the pre-intervention view. 


Because it's so common, "it," being the transradial approach, it's just like any other procedure that we do. It's not any more difficult. We like it also, just because the patients can sit up immediately. That's exactly right. It's a lot more comfortable for them, easier on them, lower risk of bleeding, a a lower risk of bleeding. 


So again, excellent comprehension of of the evidence, and I'll point out the nurse is speaking in the present tense. It's just like any other procedure that we do with the nurses saying they're already – and this is something that, again, we have observed. By the time these sites were participating in our study, they were actively implementing it. 


 And in some cases, they had been actively pushing the rock up the hill proverbially, for years trying to implement the trans radial approach, and I think that was reflected in that, that interview. This is another interview about – it touches on context. This is a nurse in the pre-coaching interview, "When I first started working in this lab, we probably only did about 10% of our cases radially. 


What helped a lot is that we had gotten a new attendee from somewhere else, and he was newer. He hadn't been attending, an attending for 20 years, or anything, only for a year or two. And when he came to our facility, he liked to go radial, so he really helped that process." 


And so this points out this importance of having a radial first operator arrive. That does and it is a contextual factor that influences what other cardiologists are going to do. They're going to see this, this cardiologist performing these procedures, doing them in in patients that maybe they thought were not feasible. 


This comment about, "He was newer, and he hadn't been attending for 20 years," it's a little bit ageist. It's also not entirely true. There is some truth to it. There is, there is a big cohort effect. And my colleagues, Diana Naranjo, again, and Jacob Doll, an interventional cardiologist, health services researcher, they did some really interesting work along with Kristine Beaver, an analyst, looking at these cohort effects, and what happens when a radial dominant operator arrives? 


And that's something, I'd refer you to Diana and, Jake, really interesting findings. This is not, the the cohort effect is real, but it's more nuanced than that. This is a comment about context and evidence, but this cardiologist said, "The cath lab," meaning staff, "Perceived it to be a longer and more complex procedure. So they were generally a little more reluctant in prepping the patient, also keeping the arm on an arm board." 


Part of what's different with the transradial approach is this positioning of the arm board, and things like that. Those have generally gone away now because the cath lab staff are also used radial access. And again I'd just point out, this is at baseline This is before the intervention, the cardiologist is is speaking as they've implemented this already.


And then in terms of psychological safety, we did not find – and and we'll touch on this more in the, with the post. But this is not psychological safety, but maybe it would, Val and I or calling adjacent, something conceptually adjacent. "We aren't," this is the nurse saying, "We aren't based upon money," meaning they don't need to, they don't need high volumes of cases to bring in money at the cath lab. Yet everybody likes to be as as efficient as possible. So when there was slowing, when it, that was slowing people down, the transradial approach, they naturally were more resistant to it because it was easier for everybody to do it the other way, the femoral route. 


And just in general, they're a little apprehensive to come in here because they aren't sure what they're going to get themselves into. And they feel more comfortable with the femoral approach because of that reason. And I think that that idea of apprehension, comfort, and this idea of what are you getting yourself into, I – that, it's not psychological safety. Again, it's not pure judgment, but it's related. And that that didn't _____ [00:45:06]. 


So in the post-coaching intervention, and what are we seeing? In terms of evidence and context this cardiologist said, "And when they say it's being done at another facility," they being the coaches, "And how happy the patients are after the, after the procedure. And that, that probably adds to the satisfaction for the patients and the nurses. And a new technique when they find out it's been done." 


And again, this is the participating cath lab. When they find out it's been done, it's been done at other VAs without any issues and complications. It got them, our supporting staff, excited about it. 


So this does point to this idea of getting that, the coaching, and helping getting the cath lab on board because they see it. Again, and this very much goes to the PARIHS idea of of evidence, not research evidence, but it, in context, and and applied, the lived. Is another VA doing this? Have they had issues with this? And if not, maybe it's more, it is feasible here. 


This nurse post-coaching said, "It took me two years, literally two years to get these people to accept, and understand that this, the transradial approach, is the standard of care, and that we should be doing it. I had to meet over and over with nursing clinical practice committees. And we'd write SOPs ,standard operating procedures, over, and over, and over, and order sets, and go through all of those pains. I'll say I was quite frustrated because this was not – this is not a new evidence-based practice. I mean my mom had radial access in the '90s." 


And so again, just pointing out, this nurse was participating in the study, but their effort to implement radial went well before our, well, our study began. This nurse in the – I'm sorry, this is the same nurse. I'm going to skip over this one for a time. And actually, I'm going to skip over this, too. The the leadership, there were clearly leadership barriers, as that nurse said, and not in the cath lab but at the the division level, at the hospital level. 


Leadership just not being supportive of, really, embarking on the transradial approach. At six months, one of the nurse participants said, "I would say that a lot of our staff are still, were definitely resistant with high-risk PCIs, of course," doing transradial. We do most of those through the femoral. We do all of our CTOs, that's something, total occlusions. I can't remember what the C stands for. It's a complicated, it's a complex, very severe case of ischemic heart disease. We do a lot of our C, CTOs through the femoral, but I don't think any of our staff are scared of radial access. 


Well, it's a mix, this, again, I think this idea of comfort in what you're getting into. The high-risk patients are exactly some of the patients we were hoping to have them expand transradial to. So the nurse is expressing both, maybe they're not comfortable doing them in these cases, but they're also not scared of radial access. It's a mix. I mean, and that's not psychological safety, but it's, sort of, adjacent. 


In terms of the coaching itself, what did the coaching do post, post-coaching? And I premise, this as a facilitation. What did the coaching intervention do? This cardiologist said, "I think our coach," this is the study coaches, "Did what I would seek to do if I were coaching," then, "That's to reinforce practices that make sense and our best practices. Instead of trying to find something additionally to criticize about, or build on, they've reinforced the fact that those are all the best practices, and that our lab _____ [00:48:19] and our cardiologists were doing a good job. 


And this is, it is absolutely something we were trying – the coaching intervention was expressly of, trying to be positive, provide positive reinforcement, trying to, try to provide encouragement. We were also trying to provide corrective feedback. So that is one qualifier here. 


One of the ideas, especially with the coaches going to the site, and doing the visit was to help them problem solve, observe the cases, have the coaches observe the participating team doing cases, and give them tips and tricks. Help them internalize those mental representations, those, kind of, shortcuts, that was part of it. So it wasn't just positive reinforcement. That's what was the focus on that quote, though.


This tech said, again, in terms of those mental representations, this tech described, "We had trouble getting the catheters to advance, so then the coaches, Doctor, redacted, stepped in, and gave us a few pointers there on how to fix it." I don't know if this is, if this tech was the same? I was present at the visit where something like this happened, at one of the visits that I attended, and observed. 


Our coach, Arnold Seto, was in the control room. And the cardiologist, the participating cardiologist was having trouble advancing the catheter. And he was clearly getting a little bit flustered Arnold recognize that, Dr. Seto recognized that, stuck his head out the door, the control room door. And it, Dr. Seto recognized what was happening. He and he had this mental understanding of what was going on based on his extensive experience. And he said, back to, okay, Dr. Participant, hold on there, back the catheter out a little bit. Have the patient take a deep breath, have the patient hold that breath, and then try to advance the catheter. 


And the participating cardiologist did that and advanced the catheter. It's a very minor thing, but again, it's these small things, understanding where the catheter is in space, just intuitively, those are the things that the coaches have an intuitive understanding of already, and can recognize. 


This is another one, a very different circumstance, but a nurse saying, "The board," the arm board where the patient's arm is positioned for the transradial approach. "The board was causing a shadow underneath the patient. Sometimes it would end up under the patient's heart making it more difficult to see the images." So they, the nurse coach, had a suggestion on how to flip the board in the opposite direction, and move it down, away so that the extra shadow would be underneath the hips instead of under the heart board. 


These board – or under the heart – these boards are called Banjo [PH] boards, and this was an insight that – and again, it's, it sounds simplistic, or or stupid, obvious, but our nurse coaches hadn't experienced. The Banjo [PH] board has this big bulb on one end of it. You could flip it around and use the end that's supposed to be sticking out into space. And it is supposed to be the surface, work surface. 


And you could flip it around and you could put it under the hips. You could move it in a slightly different position that gets it out of the way where the hips, the patient's body still provides the support on the arm board to do the procedure. It's a small thing but again, those are the small things that end up being barriers. 


I'm going to skip over this just for a time. I want to point out, this is a quote that touches on accountability. We had very limited evidence of accountability, but this cardiologist said in the post-coaching interview, "Normally, I would have just crossed over in the femoral immediately, but because they were there, the coaches, I decided to use ultrasound." The ultrasound is used for imaging the radial artery to make it easier to gain access, which is just a new technique to have under your belt. 


That, that was one of the things that the coaches helped show the participating cardiologist how to use ultrasound. Just a new technique to have on your belt. So I think it was, sort of, useful in the discovery manner for all of us, I would say. We were, sort of, co-discovering. So again, on one of the visits, the cardiologist started showing the whole cath lab team how to use the the ultrasound. 


So what was the effect on implementation of the transradial approach? I'll just give you, like, a sample of interview responses. This cardiologist at six months said, "I don't think my use of transfemoral in the transfemoral approach, not transradial approach, has increased." Okay that's good. I don't know if it's decreased, though.


Okay. And basically, what they're saying, is I I don't think there has been much of a change. I think that what I'm doing is picking better patients to do radial cases, so that the radial cases that I do, there are more successful, if that makes sense. So really, no change, is what they're saying. "I think it's been a success story," says this cardiologist, a different cardiologist. 


"And not only has there been adoption for radial first as the approach for most operators, but there have been no complications that I knew of, and I keep track of that closely," so this is a very positive indication for cardiologists. They see the the rate in their cath lab increasing. And they see what we believe from the research literature, that there would not be complications, even as they're becoming proficient. And there would not be complications from that. 


And then this cardiologist said, "I used to be a femoral first operator because I wasn't that experienced with doing radials. But now, I'm looking at everybody, but again, I'm not a radial first operator. I don't look at people and say, 'I'm going to do radial first and then switch over to femoral.'" And again this, to my mind, did we miss the mark here? 


We missed our goal. We we want them to be a radial first operator. We want them to, the default is to go radial unless there is a reason, then you could go femoral. And that's not what this operator said. So what was our main trial findings? Again, I'd refer you back to the July presentation, but it was, it was not significant. 


Our main analysis was was no effect. We actually did a subanalysis, again, we had a a number of disruptions to the way we do, to our delivery of the coaching intervention. Sites ended up receiving the coaching intervention out of order, not when they were supposed to. We had sites drop out. In the intent, in the as-treated analysis, that was the analysis we did, us as a secondary analysis. 


And the as-treated analysis, we actually saw a significant decline in the transradial approach after the coaching intervention. Clearly, there was a strong secular trend. And again, I think we had lots of indications that the sites were actively making efforts to implement the transradial approach in the lead up to participating in the study. Essentially, participating in our study was a trailing indicator of their, of their interest. So why did sites regress in that, in these findings that I presented back in July? 


Again, this negative result associated with coaching, why did they actually regress? There, there are a number of possible reasons I'm going to touch on in just a couple here. I know that we're running up against the time limit. 


This cardiologist at six months said, "There was one operator in particular. I'd look at cases at the end of every week, and I noticed him, he did several leg cases, and I couldn't figure out why. Because they weren't valve cases, they were, and they, they were graft cases. I wondered if, if the period of time," and he mentioned the time frame, and it was after the coaching intervention, in that period of time, if he was sliding a little bit? 


So this cardiologist, this was in speaking of, the cardiologist speaking about a colleague, another cardiologist in the cath lab, not a participating cardiologist but one that we've hoped would, that would influence. And the participating cardiologist did say that they were seeing a decline. So maybe there was some regression where we did, we were able to promote the use, greater use of radial, and initially, and then there was regression. 


And then this nurse at six months said, "Since we spoke last, it increased," the transradial approach, meaning, "But I will admit that we hired on a new physician, and there has been a little bit of a learning curve because he isn't as familiar with doing the radial approach. I would say we're doing more like 75, 80% after you all have left. But we've reached more of a decline recently because he got hired on, and basically," cited the month after our coaching intervention, "And has been ramping up. He's more familiar with the femoral approach." 


So it's also, we're talking about a very small number of sites, a very small number of operators. The addition of one or two femoral dominator operators could conceivably have an effect. Maybe that's it. There are a number of other potential reasons. And again, I know I'm running up on time, I just mentioned that our supposition a bit. Maybe we would move participating sites from a position of weak evidence and and unsupportive context to strong evidence, strong, a context. 


What we really found is that sites that enrolled in our study were starting out with a very strong sense of the evidence, a very strong, supportive context, overall, with some exceptions. And what we did was maybe move them up a little bit. That's, that's my best guess. We did see some limited evidence of change, and some improvement in context. 


There was clearly some selection bias. And I think that that is one of the real challenges with implementation trials, the sites in the clinicians that sign up for our implementation trials, they are very different. And that's going to limit the generalizability of these findings. I'm going to skip over this slide because of the time. I do think that we found some some affect, again, of the specific learnings from the facilitation. Some indication about the importance of timing that having that visit, the coaching visit, was was helpful. 


I want to stress, one thing I'd want to stress in terms of limitations. We did not complete interviews with a bunch of our participants, almost half of our participants at six months. Again, and these are small numbers. It's not inconceivable that, had we talked with those other seven participants at six months, maybe our findings would be radically different. That's a real limitation to this work.


So again, conclusions, the coaching intervention did not increase the transradial approach. We did, however, see some effect on evidence in context, on evidence and context. However, they were starting out strong in evidence and strong in context. We did see some really interesting examples of concrete learning, and the type of learning we were expecting, and hoping the coaching intervention to, to to have with participants. Nevertheless, it was a negative trialing. 


And again, we actually saw a significant decline in radial approach. This is going to be grist for much more, to, for more discussions, and and a more thinking, and hopefully for other people working in this area. And I'll pause, I know we're at, virtually at time. If there are any questions, I'd be happy to take them. And I'm happy to answer questions if folks want to, want to follow up.

Christine Kowalski: 
Thank you so much, Christian. And I will defer to Rob, but I'm hoping we can still do one or two quick questions that are in the Q&A.

Rob:
Absolutely.

Christine Kowalski: 
And I just wanted to – great, thank you so much. And I just wanted to say thank you, Christian. This is really amazing, and I think, even though as we talked about last time the results were not significant, just having this information that you talked about, for anyone doing work in this area and the future, the things you pointed out like the moving from weak perceived evidence to perceived strong evidence, the psychological safety, sharing mental representation, those things are so important. 


And so this is, kind of, related to, I'll just ask this question. The person says, "This is really insightful work. Curious, how did you get buy in from coaches, busy cardiologists, and nurses to agree to spend time visiting other sites, doing this coaching? Because it sounded like from what you presented, that was very important. Did you have any types of incentive to get them to do that?"

Christian Helfrich:
We really didn't, and we were – I I think that's, that is a really, an insightful question. Because we were the beneficiaries of a bunch of goodwill among some – the, the folks who are doing our coaching intervention are nationally and internationally known cardiologists. They were doing it because they're all really strong proponents of the transradial approach. 


So if, I have a recommendation. It's it's fine, internationally renowned clinicians who want to do the work for free and are totally bought in it, that's a excellent best practice if you can, if you can do it.

Christine Kowalski:
Great. Thank you. And so, this question, the person says they may have missed this, but why was boosting knowledge about research evidence selected as a primary intervention point? That's the way it's presented. I know, you, kind of, talked about the – 

Christian Helfrich:
Yeah. 

Christine Kowalski:
– Lived evidence as well.

Christian Helfrich:
That's right. And it was, that's exactly right, Christine. And, and and thank you for that question. It wasn't so much the research evidence. We thought that folks from from some pilot work, that they would be aware of the superior bleeding complications. Some of the main clinical outcomes from randomized controlled trials, clinical trials, of the transradial approach where we thought people did not realize that they had oftentimes a, they they thought that the transradial approach was always going to be slower. 


That even, no matter how good you got at it, you were always going to be slower and doing the transmedial approach rather than the transfemoral. And also the patients that can be applied to effectively, that there were just a a sub, there was a large group of patients, and especially patients in the VA, y'all, and anyone who has worked in the VA has heard this. 


Our patients are sicker. Our patients are older, our patients are X. This doesn't. This is exactly what PARIHS gets at, this idea, that's fine. That's what you published in the literature. That's not my patient population. That's not my clinical context. That's not going to work here. And that's what we wanted to change is that understanding. Yeah.

Christine Kowalski:
Great, thank you so much. And then, so this is, kind of, a pragmatic question, but sometimes this is what's important. So, curious how you coordinated these team meetings and overcame barriers to scheduling? So I'm thinking they're referring to the coaching sessions, maybe with getting the actual cardiologist there that you –?

Christian Helfrich:
I think, Christine, we should schedule a whole, another Cyberseminar on the logistics, and get Emily Neely and Christine Schultz, the study coordinators, on if we could. We would need to provide mental health care for them afterwards. It was, it was a huge challenge. And we, and we were entirely indebted to Emily and Christine for tackling it. 


But one of the challenges with this study is we ended up having severe problems logistically with travel and scheduling. The coaches, ironically, ended up, it was, it was very challenging, and working with their calendars. But our coaches worked with us in the, and participating, not to say that the participating teams did not work with us. They absolutely did. 


But the, what ended up being a huge challenge was the participating teams were not researchers. They were not accustomed to traveling. They were not accustomed to traveling on, doing VA official travel. That ended up being a huge obstacle and created some of the problems with – we we had sites receive the the coaching intervention out of sequence because of travel screw ups, essentially. 

Christine Kowalski: 
So if, maybe we can do one more question quickly, if you don't mind, Christian? That just came in, so. How can we avoid the cognitive bias of appeal to ignorance? This is, kind of, a loaded question to throw at you at the end, but.

Christian Helfrich:
Actually, and I don't necessarily understand. Can you say that again. Like, and what's your –?

Christine Kowalski:
Sure. I'm sorry. So the question that is written is, how can we avoid the cognitive bias of appealed ignorance? So I'm thinking; although this person can type in, if I'm not understanding what they meant. Is that sometimes that they can just default to, "I don't know how to do this, so I don't need to do it." I think that's what they mean.

Christian Helfrich:
And yeah and please, if the person wants to elaborate on that? 

Christine Kowalski:
Okay.

Christian Helfrich:
I promise _____ [01:03:42].

Christine Kowalski:
He says, "Yes." 

Christine Kowalski: 
Okay, great. Yeah and I do think there is this real, and one of the challenges for us as implementation researchers, I think there is a limit to how much change we can expect a given clinician to make, a given clinical team, a given clinic setting, or organization to make at one time. And it is really challenging. 


And one of the things, again, with this study that I – there is a real limitation to this study. And it maybe gets to the, to the point that your, the person raised with the question. Is we didn't have, there was clear selection, selection bias, and you saw that in that quote from that nurse who said, literally, they had been working for years trying to persuade their leadership, the people in their cath lab that the, the trans radial approach should be the standard of care. 


The nurse hadn't waited for us. Our study came along and they were happy to jump right into it. So we really benefited. So in some ways I really can't speak to how to overcome that appeal to ignorance. Because, in fact, by essentially everyone who signed up for our study was committed to trying to make a change. And that is a huge limitation of our study.


I do think one of the things that's happened with the implementation, move to implementation, a focus on implementation, and studying implementation is as that, we've been, we've been hit over the head so many times with evidence is not enough. It's not enough to show people that this is better. That we we, kind of, disregard that. 


That is the first step. I mean, that still is the first thing. And and I don't think going back to, like, anesthesiology when anesthesiologists used to kill thousands of people. Literally, used to kill thousands of people, and we just accepted it. It was just like that's what, if you go under the knife, that's what's going to happen. You might die from the anesthesiologist. And at some point those reports, that's what catalyzed change, it is. 


And so I think that's one thing that we should not undersell is that, that that basic health services research, basic epidemiology of reporting, there are consequences from going this route. We have thousands of cases of severe bleeding complications, including deaths that could be avoided in the United States. Not, very few deaths, but thousands of bleeding complications that could be avoided by using the transradial approach. I, so I don't, I think, I think that is one of the things that we should take away as implementation scientists.

Christine Kowalski:
Wonderful, thank you so much. I'm not going to do anymore questions because we're past time. But thank you so much, Dr. Helfrich for presenting, and for the audience joining today. And next month, we'll have Dr. Carl May in the series presenting on normalization process theory, so hopefully people can tune in during October. And did you want to say anything, Christian, quickly?

Christian Helfrich:
I just saying that's really cool. That's great that, again, Carl May to present on process normalization. Yeah that's fantastic.

Christine Kowalski:
Great. Well, thank you so much. Thanks, everyone. And Rob, do you want to just close us out?

Rob:
Sure. Thank you very much. Attendees, please stick around, and fill out the post-session survey. We count on those answers. Thanks, everyone. 

Christine Kowalski: 
Thank you, _____ [01:06:53].

Christian Helfrich:
Thank you so much.

 [END OF TAPE] 
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