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Christine Kowalski:
Great, thank you so much, and thank you to everyone for joining our Implementation Research Group Cyberseminar today. My name is Christine Kowalski, and I run, I run the Implementation Research Group. And this session today is part of our monthly catalog of events. And if you just happened to join this session because you were interested in the content, and you're not actually a member of the collaborative, we welcome anyone who would like to join. You can do that by sending an e-mail to irg at VA dot gov. 


And it's a collaborative that we've set up to share lessons learned in implementation science, and help the field to advance. And we have learning sessions every month. So thank you all again for joining. I'm going to introduce our speakers now. 


Today, we're really pleased to have Dr. Christian Helfrich talking with us today. He is an implementation scientist and core investigator at the Seattle Denver Center of Innovation for Veteran-centered, and value-driven care, and is a research associate Professor of Health Systems and Population Health at the University of Washington School of Public Health.


He studies organizational change, and implementation science, and healthcare. And his research includes evaluations of institutional initiatives as well as controlled experiments of implementation strategies. And I also just want to mention that he has a collaborator who has worked with him in preparing for the session today and doing a lot of the work that he will be discussing. 


And Dr. Rao actually won't be able to join us today, unfortunately, because he has a clinical issue that has come up. But he is a professor of medicine at Duke University Medical Center, and the Section Chief of Cardiology at the Durham VA Medical Center. He serves as the editor-in-chief of circulation, cardiovascular interventions, and is a fellow for the Society of Cardiovascular Angiography and Interventions. And he's also an internationally recognized expert on performance of complex coronary interventions. 


So Christian will be speaking with us today about a transradial approach to cardiac catheterization, and using a stepped wedge design where they've, kind of, tried to help overcome some of this slow uptake of this. 


And so, for those of you who missed it when Maria was saying at the beginning, if you have questions, please do type them into the question, and answer panel, and we will go through them after Christian is done presenting. So now, I'd like to turn things over to Christian. Thank you so much.

Christian Helfrich:
Thanks so much, Christina. And thanks, Maria. It's great to have the opportunity to talk with you all and and join me today. Yeah so I want to share, Sunil, and I want to share the results of this trial, implementation trial that we recently completed. I think I lost my video here. And we'll share the main findings. This is a study that was funded by the VA Health Services Research and Development Service. And we'd just briefly, I want to acknowledge, this work was performed by a large team. 


We've had a, many contributors that helped us conduct this study, and performed the interventions, the coaching intervention I'm going to be talking with you about. And also provided the data infrastructure and operational leadership, it's for us to conduct this study. 


I'd also like to acknowledge the passing of a, of a close colleague, and friend, Christopher Bryson, who passed away this past, this this last year. And Chris started this work a decade ago, started this work with another colleague, Tom Tsai. And it's really, this is a, a testament to Chris's work as a health services researcher, and a clinician in the Veterans Administration. 


So we're going to be presenting findings on an implementation trial to promote the use of the transradial approach to coronary interventions. Coronary interventions are a procedure where we locate a blockage to the arteries feeding the heart, and open them back up. And there are also a set of procedures, diagnostic catheterizations that are used to image the heart to, to locate those blockages to understand the the health of the heart. 


And those procedures are performed with a catheter that's threaded up through one of the arteries to the heart, to the, to the coronary arteries. And this can be done two ways predominantly. There are, there are others, but there are two dominant methods. One is through the femoral artery in the groin. And the other is through the radial artery in the, in the wrist or the arm. And in the U.S. the – or, sorry, the transradial approach has, has a number of benefits over the transfemoral approach. 


The transradial approach reduces the risk of access site and bleeding complications by about 80%, or relative to the transfemoral approach. And that's because the main complication from this procedure is bleeding at the access site. And the transfemoral approach through the femoral artery is is accessing a giant firehose of an artery. 


And it's very difficult to control bleeding if there is a bleeding complication in the, in the leg, in the groin. Whereas with the radial artery through the wrist, it's a much smaller diameter artery, and it's much easier to to manage, and control that bleeding complication, if it, if it occurs. As a consequence, the recovery time for the transradial approach is almost always faster. Patients can sit up afterwards right away as opposed to the transfemoral approach where they'll have to lie prone for hours. 


The hospital costs because of those lower bleeding complications, average hospital costs are about 12.5% lower for the transfemoral – transradial approach – I'm sorry, relative to the transfemoral approach. And it's much more comfortable for patients. When patients are given the option, they vastly prefer the transradial approach to the, to the transfemoral approach. 


But the transradial approach historically has been relatively less used in the U.S. The implementation of the transradial approach is is lower. This is – and I apologize, this is the transfemoral approach, TFA. That should be transradial approach. Transradial implementation, historically is lower in the US. It's the dominant method of of performing coronary interventions in the France, and U.K., other countries. 


In the U.S., historically cardiology fellowships where interventional and invasive cardiologists learn to perform coronary interventions, or or coronary catheterizations, I should say, historically, U.S. fellowships have focused on the transfemoral approach. A fellow is mentored by an attending interventional or an invasive cardiologists who teaches them the thee method they know. 


And that, and that's historically been the transfemoral approach. Once cardiologists are out of fellowship, there are relatively few opportunities post-fellowship to obtain training in the transradial approach. And the transradial approach, for those who are are not already proficient at it, it is technically somewhat more complex owing to the smaller diameter of the artery that they're working with.


The path to reach the coronary arteries is a little more with the term torturous; you have to go up the arm and then over, or but near the clavicle, and down. As opposed to the femoral artery, artery, which is a a straight approach, directly up. And the logistical requirements are are somewhat different. And these are small things, like the closure device that's used post-procedure to manage or access a bleeding for. 


The transradial approach is a little different, but it's something that's totally unlike what cath labs or nurses are accustomed to dealing with otherwise. So there are some logistical requirements as well. All of those differences result in a well-documented learning curve. So cardiologists and fellowship are trained on the transfemoral approach. 


They're very proficient at it. And afterwards, if they want to learn to do the transradial approach, or or do it preferentially as their main approach to coronary interventions, there's this well-documented learning curve. And this has been established through a number of studies. The figure on the right is from a study by Christina Hess, et al. 


And what these graphs show are two measures of proficiency. And by that, I mean, these are two two measures of the use of fluoroscope. One fluoroscope time, one the amount of contrast used. In the fluoroscope is a measure that it's used to image the heart in real-time. Essentially, it's like a real-time X ray that the operator uses to figure out where the, where the catheter is, and to navigate the, the the arterial landscape. 


And so the more imaging, the more fluoroscopy time they use, the more contrast they have to use, is is often a marker of their relative unfamiliarity, or discomfort navigating. So the more experienced you have, they are, the faster they are. The the faster they get, the less fluoroscope time, and the less contrast they need to use. 


And these figures, A and B show the fluoroscopy time adjusted, and, or unadjusted, and adjusted. And then C and D, likewise, are contrast volume. And what you can see is the the amount is on the y-axis. Higher is more time or more contrast volume. And then on the x-axis is the volume of cases, the transradial approach cases that are performed. 


And you can see this very steep decline in time, that's an increase in proficiency. And somewhere around 40 to 50 cases, we say about 50 cases, it starts to level out. So there's this very steep learning curve, meaning rapid learning. And then around 50 cases, it starts to flatten out. And that's where we believe that a cardiologist is becoming proficient, when they hit around 50 cases. 


The other two graphs, E and F, are really important. That's procedure success. That's the cardiologist's ability to reach the blockage in the coronary artery and open it up. And the thing that's important there is that's independent. That procedure success is high, it's in the 90% range. And it's high irrespective of experience. 


It doesn't matter the cardiologists' experience doing the transradial approach, they're able to complete the procedure, but their efficiency, and proficiency doing it improved dramatically over those first 50 cases. And that's what motivated this research, was this understanding that cardiologists in the U.S., and the VA were coming out of fellowship not proficient at the transradial approach, and facing a very steep learning curve to to become proficient. 


And that that we believe, was a major obstacle to the transradial approach being adopted, even though the transradial approach, again, is safer, preferred by patients, and cheaper than the dominant transfemoral approach. 


There are a number of theories that speak to these types of issues. And one of them that's, seemed particularly applicable in this situation is called the Promoting Action On Research Implementation In Health Services. And it's a fairly simple model, which is one of the reasons why I like it. And basically, the contention of the, of the model is that clinicians will incorporate new knowledge or new evidence in the practice largely as a function of it being supported, and made easier. Made easier through some sort of process of, of facilitation, and I'll touch it, and return to that in a second. 


And the two factors that are critical in that process are, one, the the evidence for the practice. But not just the evidence in terms of published research evidence, or trial evidence, and guideline evidence, but also their lived experience with it. And the, that there, the evidence of the practice fits the needs as they seem of their patients. And it fits their capabilities in their, in their practice setting, and in their practice situation. 


And and the other is that, that the clinical context in which they're implementing this practice, or applying this new knowledge is a supportive one. And in this case, with the, with a cath lab, again as we know, there are a number of changes that have to be made in the context of pre-procedure preparation, post-procedure care, equipment. Small things but things that can make it more or less difficult to, to implement the radial approach.


So we developed a coaching intervention, in part to address this, this issue, to address this learning curve, and help cardiac cath labs that currently are not performing the transradial approach, preferentially as their, as their primary route to doing cardiac catheterizations. To help them become a a TRA first site, a transradial approach first site. 


And trying to apply the promoting actions on, action on research, and implementation, and health services framework, we developed a coaching intervention. And in part, this built off of training that was already happening. That actually several of our, several of our co-investigators, several of our coaches were already doing. 


And this was a one-day, built on a one-day training course that that existed where a cardiac cath lab that was experienced in doing the transradial approach would host a visit by cardiologists, and sometimes also nurses, cath lab nurses, and, and and, or cath lab technicians – would host a visit at their site, and do some presentations on the transradial approach. And then actually give the visitors an opportunity to scrub in, and view cases live, and to see what the transradial approach was like when performed by a team that was proficient at it. 


And so we adapted this existing one-day training course, again, to have a a mix of interactive and educational sessions with an emphasis on viewing the live cases, and providing opportunities for members of the cath lab team, notably the cath lab nurse, and cath lab technicians, those individuals on the team who support the the procedure, to see the the pre-procedure setup. To see how it's set up for a transradial approach. And to see the post-procedure care, how that patient is monitored, and manager, managed after the procedure. 


And then again, based on the promoting action on research implementation framework, and also some research out of psychology and the psychology of of expert performance, we also thought that it was really important for the participants to have the chance to practice what they've learned in these, in this training course, and to receive some follow-up support. And again, this is, this builds on work that was started by Chris Bryson and Tom Tsai. 


But we developed a coaching visit. So approximately one to two months after this training course, we have an experienced interventional cardiologist and an experienced cath lab nurse manager, both experienced in the transradial approach, visit the participant sites, and spend a day there, in part going over the lessons from the training, finding out if they've encountered, the participants have encountered any problems in the intervening months, one to two months? 


And then we make sure that the participants have scheduled cases that they can perform radially. And the coaches sit in on those cases, and observe the participants performing the transradial approach. And then debrief afterwards and, and discuss what happened, and what could be done better? And provide that constructive, actionable feedback, corrective feedback. 


And finally, we use that training or that coaching visit as an opportunity to go over what, what we call a TRA transradial approach fidelity checklist. What do they need to have in place to make sure that they can have a transradial first program? So what I'm presenting to you today is the results of a trial that we conducted to test the effectiveness of this team-based peer-coaching intervention. 


Again, this in-person training visit, _____ [00:17:15] experience they combined with a follow-up coaching visit. That's the peer-coaching intervention, to test the effectiveness of this team-based peer-coaching intervention to increase the use of the transradial approach.


And what we did was conducted a cluster randomized stepped-wedge trial. And for those of you who aren't familiar with it, the stepped-wedge trial is basically a trial, a randomized, a form of a randomized controlled trial where all of the sites receive the intervention. And again, in this case, it's the coaching intervention. 


But what they're randomized to is to receive it at different points in time, different steps. And what this does is it allows each site to serve as its own control, internal control, so before and after they receive the coaching intervention. And they, because they're offset in different steps, they also act as controls for each other to control for, for secular trends. And so the sites that haven't received the coaching intervention yet, the sites that are randomized to receive it later act as controls for those who receive it in the earlier steps. 


So we conducted a cluster randomized stepped-wedge trial with three cohorts of sites. We sought to enroll between six and nine sites, so two to three sites per cohort. And we had these cohorts start at four months apart, so in four-month steps. And we conducted this trial in the U.S. Department of Veterans Affairs. 


And we enrolled cath labs that were performing at least 100 catheterization. So this is both diagnostic catheterizations, just imaging, and coronary interventions, percutaneous coronary interventions, or PCIs. That's actually intervening to open up a blockage. 


So they combined, they had to do at least 100 cases a year. And at least, and no more than, or less than 50% of those, either of diagnostic catheterizations, or of PCIs had to be – less than 50% had to be transradial per year for them to be eligible. And I'll just point out, and for any cardiologists who have joined us, that's a relatively low volume compared to cath labs in the, in non-VA in the community. 


For data we were very, the, one of the reasons that we were able to conduct this trial is the VA has a national program, the Clinical Assessment Reporting and Tracking, or CART, and C-A-R-T, CART program. CART is a quality improvement program that collects data on all cath lab catheterizations and procedures. And it has been doing so for almost a decade, really a decade now. 


And so it, yes, it collects these incredibly detailed structured data from every case in near real-time, and including the, the access route. So we were able to collect virtually all of the clinical data we needed from CART. We supplemented it with VA corporate data warehouse, which is the corporate data house, or it's CDW data. It is a medical record data which provided some of the secondary clinical outcomes, such as bleeding complications. 


So this, we conducted a procedure-level analysis. So we're looking at the odds of a patient receiving the transradial approach versus the transfemoral approach in a given, for a given catheterization, or a given procedure. We did this using a mixed effects logistic regression model. And we tested the odds at baseline, so before, at these sites before the start of the coaching intervention, and compared the odds of receiving the transradial approach versus the transfemoral approach before the coaching intervention, and again, at the five to eighth month mark. 


So the coaching intervention would occur in these four-month steps in the stepped-wedge trial. So one to four months is the, is during the coaching period. And then five to, five to eight months was the immediate after, post-coaching period. And then we also compared at nine to 12 months, another four-month period post-coaching. 


And then we adjusted for some patient covariates because there are patient covariates, gender, comorbidities like a kidney disease, that might affect the odds of getting a transradial approach. And so adjustment allowed us to do an apples to apples comparison of the odds of a patient receiving the transradial approach, or transfemoral approach. 


Then we also conducted a a variety of interviews. We have conducted interviews before the coaching intervention and afterwards, and and in in post, and in six months post. I'm just going to be talking about a few of the findings from the post-coaching interviews collected in the month, approximately a month after the coaching visit. 


We've got another Cyberseminar that's coming up that we'll dive into much more of the qualitative findings, and the conceptual model findings. Just what our, what our findings say about the, promoting action on implementation research and health services framework in the coaching intervention? For these, these were conducted, the post-coaching interviews were conducted via a telephone, via a video conferencing audio connection.


We used the semi-structured guide. What I'm talking about today is just the findings about specific impacts from the coaching strategy. This, we did not frame this specifically as a mechanism study. A mechanism study, the mechanism of the implementation strategy, again, in this case, the implementation strategy being the coaching visit. 


But we, in some ways we are touching on the mechanisms. We wanted, our hypothesis was the coaching visit was helping, helping sites get over these small, but frustrating technical issues; understanding how to gain the access at the _____ [00:23:01], the post, post-procedure monitoring, these very specific learnings that we thought that coaching was going to help sites get over. And so we wanted to look for those. 


We wanted to look for whether or not participants reported these specific impacts from the coaching strategy? And then we also – I'll share a few suggestions for improvements. We also did this as a formative evaluation, meaning we evaluated as we went to try to identify any improvements we could make in the coaching intervention. 


And again, this is, the qualitative is just limited to the post, this immediate post-coaching results here. This was performed, this was, this was human subjects research. I'll just point out something important. We were able to conduct this with a waiver of consent for the patient data for two reasons. One, we were obtaining these data from CART and CDW. So we didn't have to request data from patients. 


And TRA is considered within the standard of care VA cath labs. Even the cath labs that haven't implemented TRA as their primary approach are doing some real cases. Because in some cases, patients are not, cannot get a femoral procedure. There, there is, in some, certain instances, they really only can do it radially. But at those sites, they're just not doing it. 


They're doing radial only when they need to, or very infrequently. What we want them to do is to do the radial approach as the preferential approach. So for both of those reasons, it's in their standard of care. And we were collecting data through these existing data systems. And then for participants, we were able to do this through a waiver of documentation of consent. 


So the results, there, at the time that we did this study, there were 80 VA cath labs nationally. That's the "n" there, 80 cath labs. Forty-five of those cath labs did not meet our inclusion criteria in terms of, they were either doing a higher percentage of radial cases, or their annual volume was lower than than 100 catheterizations. 


Twenty-seven sites passively or actively declined to enroll in this study. We contacted and we reached out to all of the cath labs through an e-mail listserv, contacting the cath lab directors initially. Twenty-seven of them, we didn't hear from; a handful, I can't remember off the top of my head, actually, actively declined, and said. "We were not interested, thank you." Eight sites enrolled in the study and were randomized. So we had three sites randomized to the first cohort, three to the second, and two to the third.


The plan for the intervention, and I will get into what actually happened in a second. The plan for the intervention was for the first cohort to receive the training in August of 2018; the second cohort four months later in December of 2018; and then the third cohort, four months after that, in April of 2019. 


And all three of these trainings were to happen in Chicago at our, at the Jesse Brown VA, where two of our coaches were located, and and who had experience doing these trainings. So these are baseline, some baseline data on our, on our cohorts. And I'll just point out a couple of things briefly. Even though this is a randomized control trial, we're talking about a very small number of sites. 


And so what you see with the the facility, bed, bed count, it's just a marker of facility size. You know, it's a very crude marker, but a useful one. And you'll see that there's, there's quite a bit of varying, variation just across cohorts in, in in bed count. And one of the things with a trial, when you have a small number of sites like this, you're just not going to achieve a balance. So this is important to recognize. These are, these are small numbers. 


The other thing that I'll point out, and similar, the, the case volume, we have these separated out, again, by the diagnostic catheterizations, and the, in the coronary interventions. The percutaneous coronary intervention, that's where they're opening up the blockage in the artery. Those case volumes vary quite a bit among the cohorts. 


And the other thing that's really important is, so these, after we had enrolled the sites in this study; and these are the baseline figures. The transradial rate, you'll see the average for each cohort there, and then the minimum, and maximum values. The transradial rate was actually quite high for some sites. 


And in a few instances, they actually had, by the time we started this study, they exceeded that 50% mark for their use of radial. So just in the time that we enrolled sites, we already saw indications that they were implementing, and actively implementing the transradial approach. These data are actually just for the percutaneous coronary intervention patients. 


But they'll, just to give you a sense, our patient population in the VA is highly skewed to male and white for this generation, and this demographic. Those, those demographics are changing very rapidly now. But just so you know, this is, this is a very different patient population than, again, you would see in the community; and a high prevalence of risk factors, almost 70% current or former smokers, high levels of hypertension, and hyperlipidemia – not shocking. 


So we almost immediately – I mentioned we, you know, our plan had been for the rollout to start in August of 2018, which it did. But we almost immediately ran into logistical problems. I'm gonna go through two categories of those. And we're going through those before we get to the main findings because they they impact the main findings. 


The the coaching site, our colleagues in Chicago for logistical reasons, were unable to provide, to deliver two planned components, minor components, but components nonetheless of the coaching intervention. These were a transradial approach simulator. Simulators are often available from device manufacturers. 


And we had planned to have one available to participants to practice on during breaks in the didactic sessions. We were not able to arrange that. And similarly, we had planned for education credits for participants. And for logistical reasons, were not able to secure those in time for the first training. This was a protocol deviation that we reported; we ended up modifying. 


After discussion with the coaches and participants, we ended up modifying the protocol, and decided to eliminate those for two reasons, that, which is the participants had expressed a lack of interest in them. And we, or in order to keep the subsequent two trainings consistent, and to minimize the potential for additional logistical problems, so we ended up eliminating those from the subsequent two cohorts as well. 


Then we encountered two more logistical problems that were quite a bit more problematic. In Cohort 2, just before beginning the training, shortly before the training, which was scheduled to happen in December of 2018, two of our participating enrolled sites withdrew. And they cited staff turnover. So they had staff departures that left them understaffed. 


And they were not able to cover the cath lab and permit travel. The third site that remained enrolled didn't receive the travel authorization. And this is, kind of, a wrinkle with the, with the VA. They had to get travel authorization through a a Central Office. And that didn't, that authorization didn't come until a week before the training – they were to attend the training. 


And at that point, they said that it was too late because of, again, the need to cover with cath lab staffing. They had withdrawn from the, from the training, that December training before that travel authorization was received. They agreed to remain in the study, and we ended up rescheduling them to have their training in August, which was held in August of 2019 in Durham, another one of our coach's sites. 


And then the third cohort, same thing happened. One of the two sites withdrew, again citing staffing turnover. So three of our, three of our eight sites withdrew due to staffing turnover. The other change, another change that was planned was part of our formative evaluation. And again, after each cohort, we, as part of the interviews, we evaluated whether it was, there was anything that participants felt we could add, or improve about the trainings? 


We incorporated that into the subsequent cohorts. And in Cohort 1 they identified two things. One, that it was very useful getting some support on how to use ultrasound to guide access. The radial artery is a very small diameter artery, it can be hard to access through, in ultrasound. With imaging, it is very helpful for that. 


So we actually incorporated a formal training on ultrasound into the subsequent cohorts. And then the other thing is that the nurses, cath lab nurses, and cath lab technicians, there was a material we provided, educational material for them. But they said it was really helpful to have example, an example material. So example nursing notes, example same day discharge procedures, example patient education materials. 


A number of these materials identified that were helpful, that they could adapt to their own site. And so we added those to the, to the implementation toolkit that we provided participants. After Cohorts 2 and 3, we had no further revisions to the coaching intervention. So here's the, here are the main findings. Here are the, here's the the money slide as it were.


This reports the odds ratio of the – the odds of participants, again, a patient receiving the transradial approach, or relative to to the transfemoral approach. And the odds of receiving the transradial approach that actually – I am sorry, I should, I say the odds of receiving the transradial approach in the five to eight month period, so right after the coaching intervention, relative to the baseline period. 


Relative to that one to four month, yes, period before they got the coaching intervention. And just to remind you, an odds ratio is, it's a measure of an association between an exposure, coaching, and an outcome, that receipt of the transradial approach. And the the odds ratio represents the odds that the outcome will occur given that particular exposure compared to the odds of the outcome without the exposure. 


So the odds of getting the transradial approach having, with the cath lab having had the coaching versus the odds of getting it with the cath lab not having had the coaching. And an odds ratio of one means there is no difference; the odds are exactly the same. And odds higher than one means they're higher odds after coaching. 


And lower than one means there's lower odds after the coaching. And then that 95% confidence interval, that gives us a sense of, of how variable this, and this this association is. And whether or not we have confidence that it's, it's not just noise? That it's not a chance association. So if that confidence interval includes one, generally we say it's not significant. 


And what you see here is none of these associations are significant. But we see the odds in the post-coaching period, the odds of diagnostic do appear higher, at 1.19 in the unadjusted analysis; 1.30 after adjusting for patient characteristics, but again, not significant. Those odds ratios or the, the 95% confidence interval are very wide. It's not a significant outcome. 


And for PCI, it's the opposite. It's opposite in the sense that it's, it's lower odds of point, odds of 0.86 post-coaching, meaning unadjusted. Odds of 0.94 in the adjusted analysis, post-coaching, but again, wide confidence intervals, so these are non-significant associations. We really don't see any any difference in the odds of receiving the transradial approach post-coaching versus pre-coaching. 


We also did that – and I apologize that I didn't explain this. This was in the intent-to-treat. So we took those eight sites that were originally randomized to receive the coaching intervention, and we analyzed them as though they had all received it when we had randomized them to receive it, including the three sites that dropped out, and never got the coaching intervention. 


And including the site in the second cohort that had to reschedule and it ended up receiving the coaching intervention eight months later than than we originally planned. So we we analyzed them as though they had received the coaching intervention when we planned for them to receive it. So this was an intent-to-treat analysis. 


And that's generally the way in a, in a randomized, most randomized control trials, the way that we do in analysis when the randomization is violated, when someone drops out or someone receives the intervention inappropriately.


We also did an as-treated analysis. So we looked at the – this is looking at the five sites that received the coaching intervention, and looking at when they received it. And again, looking at the odds that they, of a patient, the odds of a patient getting a transradial approach in the five to eight months after the coaching intervention, versus the period before, the odds of getting the transradial approach in the period before the coaching intervention. 


And what we see is with a diagnostic catheterization, we see what looked like higher odds. But again, the confidence intervals are are really large. And this is, these are not significant. So odds of 1.09 in the unadjusted analysis, 1.11 n the adjusted analysis, but the confidence intervals are wide. At nine to 12 months, we see a a decline in the the odds for receiving the transradial approach in the post – in the nine to 12 month post-coaching period relative to the, to the pre-coaching period, actually are lower odds. 


But again, the confidence intervals are wide enough that we're not certain that that's, that's not just random variation. For PCI, we see at the five to eight month period. We have, again, the odds are, are very marginally lowered, but the confidence intervals are are wide. We can't be certain that that's, that's not just a random observation. 


In the nine to 12 month period, the odds for patients receiving and the transradial approach, given that they, that the cath lab had the coaching intervention were actually, significantly lower than the odds of receiving the transradial approach in the baseline period. Which is very counter, it runs absolutely contrary to what we expected and hoped. But those odds were 0.71, in both the unadjusted and adjusted analyses. 


And again, I apologize, I skipped over this in the previous slide. In the nine to 12 month post-intervention analysis with an intent-to-treat, we didn't do the, we were unable to do those because there weren't sufficient overlapping control, and intervention periods to actually, to actually perform this, the statistical analysis. There were for the, in the as-treated-group. So again, overall, no findings, no association except for PCI in the nine to 12 month post-coaching period where we actually see lower odds of receiving the transradial approach after having received the the coaching intervention.


I want to share some trend, some data on the sites that were eligible to participate, but did not. So these are the 25 eligible non-participating sites. And these are the rates at equivalent points of time to the, to the first cohort. So the cohort that received the coaching intervention in August of 2018, and what we see in the, in the equivalent pre-period, the pre-coaching period, there are, among these 25 sites, they had a, a a transradial rate of 42.9% for diagnostic caths, increasing to 45.2% in the equivalent five to eight month post-coaching period. 


Again, these sites didn't get coaching. But it was the equivalent periods in the first cohort. And then in the, the, it rising to 50% in the equivalent period, nine to 12 months post-coaching. And for the radial interventions, or for percutaneous coronary interventions, we see the transradial approach was at 36.8% in the equivalent pre-coaching period, and then rising to 37.6% in the five to eight-month post-coaching period, and 41.9% in the equivalent nine to 12-month period. 


So what we see is among those sites that were eligible for our study, but declined to participate, we see a very strong secular trend of increasing use of the transradial approach, both in diagnostic catheterizations, and coronary intervention among those sites. And then I'm going to rush through this a little bit, but the post-coaching interviews we completed with 12 of our 15 participants. I believe we completed these with six cardiologists, five nurses, and one cath lab technician. 


And I'll just touch on a very few findings. We did find that participants shared a number of, again, specific things that they learned, specific ways of dealing with problems that they would encounter performing the transradial approach. Which again, was, our underlying hypothesis was with, of of what the major barrier was to sites becoming proficient and for cardiologists to become proficient with the transradial approach? Is they would encounter these barriers. 


They would always be able to to do the transfemoral approach. They had this alternative, the transfemoral approach, and so they would never stick with the transradial approach long enough to get proficient in it. So our hypothesis was tackling these very specific technical barriers, problems, helping them overcome those would help them implement the transradial approach. And, and we do get some, some signal in this. This participant said we had trouble getting the catheter to advance. 


So then the coaches, doctor, and one of our coaches stepped in, and he gave us a few pointers there on how to fix it. I actually don't know if this is the same participant? But I attended most of the coaching visits. And I saw something very much like this where the participating cardiologist was having trouble advancing the catheter, the guide wire. 


And this, again, one of the key challenges with the transradial approach is the tortuosity of the, of the coronary, or the anatomy, the arterial anatomy in getting the the guide wire up, and around the shoulder, and down into the, into the coronary arteries. And the cardiologist was having, he was sitting there for several minutes, and not being able to advance the, advance the the catheter. 


And our cardiology coach, Javier Valle, was in the control room. There were several of us in the control room, and watching this, and watching the screen, and watching the fluoroscope. And Javier put on his mask, and stuff. He was all suited up. And he stepped out, and just far enough to be able to talk with the the participating cardiologist, and said, "Okay, back the catheter out, have the patient take a deep breath, and just gently advance it." 


And it was fascinating because it was an example of, Javier had this mental model of of that coronary anatomy, and what needed to shift to get it to advance. And he was sharing it in real-time with that participating cardiologist. And sure enough, it, the, the the catheter advanced. 


And he, he had the patient take a deep, and he, he backed out the catheter. Or had the patient take a deep breath, and then was able to advance it, and and those are the types of things that we were hoping to see. This participant recounted another common, common problem with a board setup. That's where the arm is _____ [00:42:22]. Then this participant said that the board was causing a shadow underneath the patient. 


That's with a fluoroscope, 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 had a suggestion, they, the coaches, one of our nurse coaches 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, which don't need to be imaged, instead of under the heart. 


And another participant said, "I learned a little bit about doing the right heart caths, so you can approach…." Well, I don't, I don't think. Anyway, the right heart cath, it was one, one of the ways of doing these coronary procedures. A little bit about doing right heart caths from the brach, brachial antecubital vein, and some tricks, and tips. I, kind of, stopped doing that because I wasn't overly familiar with it. 


But at the training site name, Chicago, I watched someone do a right heart cath there. And they went over the technique, so it was useful. The repetition of going over it was useful once watching somebody, and then once actually doing it over there, and then over here, watching, and do. The time that I watched the case, was I actually did the case, was less than a month. 


So the information was relatively fresh in my mind. Which again, was one of our – one of our key suppositions was that it was going to be really important to follow up with the participants, and give them some support immediately afterwards. 


So overall, what did we find? One of the most important things is, we found that the coaching strategy did not increase the transradial, implementation of the transradial approach for diagnostic catheterizations, a PCI, PCIs in in this cohort, in this, at this time. It is possible that we actually saw a decrease in the use of transradial approach for, and for PCIs in the eight to 12-month, or nine to 12-month period. 


We also saw a very strong secular trend among non, non-participating sites. And we saw that many of our sites, just in the period between them enrolling, and the start of the study, we saw signs that they had, and were implementing, actively implementing the transradial approach.


Conversely, we found that participants reported exactly the type of learning, the kind of shared learning from coaches about specific lessons, and about specific lessons tackling problems, being able to advance the, the catheter. Access site, and being able to quickly access the radial artery to begin the procedure, pre-procedure setup, post-procedure monitoring. 


We we heard them saying that they'd learned the types of lessons that we thought were going to be the effective component of the coaching intervention. One of the things that I think is important to point out. So our participants, again demonstrated that that they had, they were implementing the transradial approach by the time we started the coaching intervention. 


So that means that those participants were making strides in implementing the transradial approach even as they encountered these difficulties that we, again, turned up during the coaching intervention, and were helping them with. So even though they were having problems with the arm board, having problems with advancing the catheter, they were still actively increasing their use of the transradial approach. Which I think is, is important. 


And again, we'll have some, another Cyberseminar, a Cyberseminar where we go more in depth into the analysis of our interview findings, which I think are are really relevant here. And what this means for the promoting national implementation research and health services framework.


I think there are also some important implications for methodology implementation trials. Stepped-wedge trials are are actually, relatively rare. Not relatively rare, in absolute terms, they're rare in published implementation trials. There just aren't very many. 


And actually, this led to a a, kind of, a wry observation by a Mazzucca several years ago. That maybe this was itself a failure of innovation diffusion among implementation researchers. Maybe we're so stuck in our ways that we're not actively adopting this innovative way of doing implementation trials. We're, we're not taking our own medicine. 


And I think our findings suggest one reason why this is problematic. The the stepped-wedge trial introduces interdependencies among the sites, and when they receive the intervention. And if you have a problem where sites are not able to participate when you expect them to, this design can be really unforgiving of of delays in in delivery. 


I think this is – yeah, I don't know if this is cut off in in the viewer slides? It's cut off in my slides. But there is another bullet down there. There are some alternatives. There are some variations on the stepped-wedge trial. There's a broader family of designs that are similar to the stepped-wedge trial. 


And there are some that are somewhat different, like, you'll randomize sites and pairs to the steps. So you don't have to do the randomization all at once, you're not locking sites in ahead of time. These are even less used, or even more rare than a staired, in a conventional stepped-wedge trial. 


And I suspect that there are problems with those designs that we just aren't as familiar with. But there are variations in this stepped-wedge trial design that may get around this issue of of these interdependencies. But again, we encountered a real problem because of logistical delays. 


Finally, some limitations, there are many limitations to this study. But these are, these are three that I think are important to call out. Obviously, the study exposure was not delivered as planned. So that that could be a reason we had no results. I don't think that's the case. I think. I think the coaching intervention in this population at this time was not effective in increasing the the use of the transradial approach. There was clearly some self-selection bias among sites. Although as we saw, the eligible non-participating sites were also actively implementing the the transradial approach. 


And with the interviews, I, again, I I think that the interviews really point to the possibility that the coaching intervention had the mechanistic effect that we hoped it would. It is important to point out, it's entirely possible that we had an experimenter effect where in the interviews, the participants told us what they thought we wanted to hear. 


All the ways, all the things that they learned, all the ways that the coaching intervention was effective, and that they may have self-censored on the things that were not effective. And so that, that's important to take into account. 


Again, conclusions, the coaching intervention did not increase the transradial approach in this, in this population at this time. I think there's some important lessons to draw from this for implementation trials. Notably, accounting for secular trends, we saw a very strong secular trend. And if if we were using a design that did not account for that, it would be very easy to to draw spurious conclusions about the effect of coaching. 


And then again, some important methodological implications for using the stepped-wedge trials, particularly in our case where our study involved travel. There were, there, the nature of the intervention made it very unforgiving to logistical delays.


I will also just briefly point you to some papers that are already out from this trial. Main findings, we're working on, and to have out soon. We have a, a a protocol paper that one of our team members, Kristine Beaver, published. This also prevents some data – and it prevents? Presents, I'm sorry, some baseline findings that, and explains the trial. Folks may find that useful. 


Kevin Duan and Edwin Wong did a cost analysis of the coaching intervention. Even though it wasn't effective, seeing the cost, and especially the marginal cost of adding insights for this type of coaching intervention, may still be highly relevant for implementation researchers. 


And then our colleague, Jacob Doll, did this really nice analysis of bleeding complications for trans, the transradial approach versus transfemoral approach over time in the VA. Just confirming that there continues to be a difference, a, the transradial approach continues to be superior for bleeding complications, even as overall bleeding complications have declined over time. 


Anyway, so for folks who are interested, I highly recommend those. Thanks so much. I I appreciate the opportunity to present to you. And we'd love to chat about this, and and yeah, we look forward to your questions.

Christine Kowalski:
Thank you so much, Christian. I'm going to step through some of the questions in the Q&A. And I just wanted to make a few comments first. This was a wonderful presentation Christian presents for us every year or two. And his presentations are always fabulous, so we're so happy to have him.


I think I'm just going to start with the stepped-wedge comment since, I guess, you were just talking about that at the end. But it's really interesting that you were talking about the interdependencies amongst the sites, and how this can cause issues. And then, like you said, you had this very strong secular trend. But luckily, your analyses took this into account. 


So I think that this is something that we're starting to see more, and more QUERI programs move towards. And so we might even be able to form, like, some, kind of, little group where people chat about this. It's something that we were looking at. 


I see Gila Neta in the audience. And we were doing some investigations of implementation strategies in VA, and this is one of the recommendations that's come out is to use a stepped-wedge design to be able to adequately address that. So I think it's – I really appreciate you mentioning that, and going into logistical details about it. 


And I just wanted to make one more comment, giving people some more time to type in questions. I think you mentioned just at the very beginning, and this may come up a little bit more in your subsequent presentation that you do. But you were, kind of, talking about the different types of evidence. And how, sometimes when you're dealing with this particular clinical audience as well, that there are what we consider evidence, may be the literature. But then, you also mentioned, like, the lived experience of it, the needs of their patients. 


And so I was wondering if you could just comment on that briefly? And maybe this will come out more in some of your interviews. But whether you think any of those types of evidence came into play with this, this whole, the trial as a whole, essentially? That they may be when they're doing the training, thinking of different types of evidence in their mind? And so that's my question. 

Christian Helfrich:
Totally. And when we did some pilot work, and I think, I think the pilot work we did was 2012, or 2013. We were trying to get into some of the evidence, and perceptions of the evidence, and just how much of this was cardiologists not buying that there really was a difference? And that it really was safer, and and the patients preferred it? 


And we did some survey and interview work. And it, there was some difference. These were, we were looking at site-level differences. So within the VA sites that did high levels of radial versus low levels of radial. And, they actually were not that big of a difference in their evaluations of safety. 


Even places that did mostly femoral said, yeah, radial is better for bleeding complications. And yeah, radial is preferred by patients. The two things that they said that, where they diverged from the, the radial dominant places where they said, the transradial approach is slower. 


And one of the interesting things is the interviews, they seemed to, their perception, it seemed to be it was all, you know, and not just even slower initially; like, it's slower. You just can't do cases as fast. And then the other thing was being able to complete the procedure. 


And again, pointing back to Christine Hess's work, their perception was that they wouldn't be able to, to open the occlusion, that the radial approach, actually, was technically inferior compared to the trend, to the transfemoral approach. So, those are the two. 


And I think I, to your point, I think, I think those totally swamp the safety stuff. Bleeding complications are fairly rare. And I think for them, it, it is – can't, and do they know that they can open up that occlusion artery? That, I mean, that's the, kind of, bottom line. 


And then, can they do it quickly, and efficiently? And that, those were big strikes against the transradial approach. So I do think, and that very much, again, very much goes to that, sort of, lived experience of of doing these things. I don't know if that answers your question?

Christine Kowalski:
No, it does. Thank you so much. That's, that's very interesting. And also, even though, like you said, it may seem that the competence interview, intervals when, were encompassing one, you found out some very important barrier – well, some barriers that they were talking about, too, when you did the interviews. 


And I think one was the board underneath, that you mentioned making a shout out on the difficult – so to be able to highlight those. Even for future sites that may want to implement, that's important information to have. So I'm just going to read a question now that was typed into the Q&A. 


So the first part is actually about waiver of consent and extracting data from the EHR. I don't know if you have a a quick comment on that? Because I know that the IRB stuff can sometimes be cumbersome. I'm….

Christian Helfrich:
Yeah, by and large, actually, that piece of it, and I can't stress enough, I mean, they, having a CART data system is a huge…. I mean, we would not have been able to conduct this study without that. And for the most part, our experience with the waiver of consent is that it was, and I I don't know, if the, if Miranda's question is is like, logistically how difficult that was? 


It was a, it was a fairly straightforward thing to, to propose to the IRB. And the IRB was was very open to the idea, especially when you get into, like, contacting a bunch of patients, too. I I think the IRB was from my perspective, just very reasonable, and very rational. They, they're worried about safety. 


They're worried about people consenting to things being done to them. But but again, because of the nature of the intervention was that, which was at the team level, and the cath lab level. And it was trying to increase the use of something that was already being done to some patients, just not as efficiently, and as as well, and consistently as it could have been. Yeah it was, it was not, that was not a difficult, a difficult problem.


And in terms of integrating this, the training materials, no, not into the EMR. And and that's a whole thing. These these were used, really independent of the, of the VA electronic health record. But that, that's a great point, and actually something that we're seeing as the VA adopts a new private sector medical record, Cerner. Yeah _____ [00:57:17].

Christine Kowalski:
Great, so thank you for answering that question. And then the remaining question that we have, I I don't know if it's easier for you to just read it, Christian, if you see it there? But in terms of clinical complexity, are aspects of the TRA more challenging for other teams staffing? 


Also, I guess they're referring to aside from the cardiologists. I'm not sure if that's applicable or not, are the majority of the onus is on the cardiologists to do this procedure? Or are there other staffing involved that could also have challenges? I think that's what this person means by the question.

Christian Helfrich:
Yes, totally. And it's a, it's a bit of a mix. But yeah, it does, probably most so for the cardiologist. And I wish Sunil was on that, and to comment on this. But it does require some changes to the nurse and the technician. And, although, one of the biggest challenges of that, is actually, for post-procedure monitoring, there are these devices, the one of the manufacturers, it's called the TRA band. 


It's an inflatable thing that goes over the wrist to control bleeding, and prevent bleeding. And they're really simple, but they're unlike anything else they deal with. And so especially if they're doing observation on the floor, getting the floor nurses to agree to get trained on how to manage the TRA band, actually, it's, kind of, a pain. 


And it's, and it's totally, in a lot of ways, it's really understandable. That the floor nurses, it's this tight, a small group of patients in terms of their overall patient population, and they're dealing with. And it's this little thing, it's totally unlike anything else they manage. And they've got to learn how to do it. So yeah, I just, it does. It is a pain for for some other individuals. 


There's also some of the monitoring, like, really take advantage of this. You want the patient to be monitored in a space where they can sit up and move around. That's one of the big advantages, is they're not lying there in the back for seven, or eight, or ten hours. But that requires you to manage the post-op space which gets you into conversations with surgery in other divisions. 


I'll also mention, just I know we're at time. I see Mona also asked about the i-PARIHS framework which was an updated version of the, of the PARIHS framework with promoting action on implementation research in health services framework. And Mona, we we did this so long ago; i-PARIHS wasn't out when we started this. 


So that's, part of it is we really developed this coaching intervention before i-PARIHS was was out. And in in terms of, like, afterwards, whether or not to frame these findings in terms of i-PARIHS? There were two reasons we didn't. One, it felt a little bit like shoehorning it in. Again, we developed it based on the original PARIHS model. 


So it felt a little like going in after the fact and slapping i-PARIHS on it, and saying, "Yeah, sure, sure we did it." The other was that in terms of the that i-PARIHS framework, the changes to the i-PARIHS framework, it really didn't – I I didn't think informed the things that we were doing with the coaching [01:00:16] [01:00:16]. It didn't map onto the things we were doing with the coaching intervention. 


PARIHS, and i-PARIHS, in that sense seemed to be equally applicable. And so we framed it in terms of PARIHS. But that's something, I'm glad you asked that. And we do, in our next Cyberseminar, we, we're going to tackle that a little bit, and talk about it. Because this, this framework has been evolving over time even as we've done this work. Yeah.

Christine Kowalski:
Great. Well, thank you so much, Christian, for presenting today. And hopefully people will keep an eye out for the next seminar. We'll certainly advertise it in the IRG newsletter. It seems like most of the people who were on today are in the IRG, so they'll certainly see that. 


And I appreciate you so much for presenting in this work. And then, Maria, did you have any closing comments that you want to make?

Maria Anastario:
I just want to thank Christian for preparing, and presenting today, and also Sunil. And hopefully, we'll see him next time. And for the audience, thank you, everyone, for joining us for today's HSR&D Cyberseminar. 


When I close this meeting, you'll be prompted with the survey form. Please take a few moments to fill that out. We really do count and appreciate your feedback. Have a fantastic summer, and stay safe, and we'll see you in September. 

Christine Kowalski:
Thank you, everyone.

Christian Helfrich:
Thanks so much.

[END OF TAPE] 
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