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Hera: Hi, everyone. And welcome to Using Data and Information Systems in Partnered Research, a Cyberseminar series hosted by VIReC, the VA Information Resource Center. Thank you to CIDER for providing the technical and promotional support. This series focuses on VA data use in both quality improvement and operations research partnerships. This includes QUERI projects and partnered evaluation initiatives.  Today’s session kicks off the [unintelligible 00:27] series. These sessions are typically held on third Tuesday of every month at 12:00 PM Eastern. You can find more information about this series and other VIReC Cyberseminars on VIReC’s website and you can catch up on previous sessions on HSR&D’s VIReC’s Cyberseminar archive. Once again, a quick reminder to everyone who registered for this session, slides are available to download. This is a sample screenshot of the email you should have received today before the session, and in it you will find the link to download the slides. To learn more about how to get the most out of your VIReC Cyberseminar, check out the tip [audio hiccup 1:13] of the month in the September issues brief. 

Today’s presentation will focus on working with CDW laboratory data. It will cover the basics of CDW laboratory schema, describe the difficulties in working with lab data directly from CDW, techniques and strategies to overcome these issues. This session is titled Making Laboratory Data Accessible: Pitfalls and Solutions in Working with CDW Data. Dr. George Hauser is here to present the session. Dr. Hauser is co-director of clinical chemistry at the VA Connecticut Health Care System and he holds a joint-appointment as instructor in the Department of Laboratory Medicine at the Yale University School of Medicine. He began the process of laboratory data standardization [audio cuts out 2:01 to 2:22] within the VA Corporate Data Warehouse in 2012.

Dr. Ronald “George” Hauser: [Audio hiccup 2:24] …it is and why that would be the case, and as I’m doing that I’ll throw in little pieces of areas that we’ve worked on and others have worked on. But I think that starting off with the story at the beginning will help to tie it all together for the people who are wondering how we came to be where we are. So if you jump into the CDW and you start looking at the laboratory data, you’ll probably notice a couple things pretty quickly. The test names, so for instance like hemoglobin is a test name, those test names are different between different sites. So I’m here at the West Haven Connecticut VA and we call our hemoglobin, hemoglobin, but next door at the Boston VA they may abbreviate it with HGB and another site may call it HB, and over time even at our site we made a self-guided change in the name, we get a new instrument, we get an [audio hiccup 3:25] of care instrument and those names [audio hiccup 3:29 to 3:31] along the way. Because at the local level you can always talk to the lab and figure out what the name of those tests are and what they mean, but for the people who use the CDW who are looking at data across all different sites, the names are different and it’s harder to figure out what those mean. So that’s the test name. The other thing is the test results. The results are in the CDW. There’s a couple columns that have the results in the, so those are the, there’s one that’s a character string and there’s another one that is a numeric column. And some of the results that are character strings, they’re not the same between different sites, so we may call ours positive, somebody else may call theirs POS, and the same goes for the numeric. You may have some sites who use inequalities in numbers and you’re looking at the numeric column you won’t see the results that have the inequality in front of the number. So if you’re working with the data, even if you have a pretty simple test, say, it’s like hemoglobin and you expect a numerical result, you still have to go to the different sites and figure out how each site has categorized that particular task, and then for the result you have to figure out how to parse out that inequality in order to just get the number and dealing with any of the other inconsistencies with the actual field that you have. And so all of this just creates a big barrier to being able to work with the laboratory data and do your analysis for research or operations or whatever your issues would be. 

So there’s been an effort to try to standardize this within the VA. And I’d be remiss if I didn’t point out the efforts of Leann Walsh who has been working to standardize the names for, I’m not sure how long, but probably over this, there are literally hundreds of thousands of different laboratory names, and going through them and categorizing them is a monumental effort. And not as much work has gone into the result standardization. I think some of the work that we have here is probably the first attempt at that. But I think, as we are now, I think the names are getting better. They’re probably still not going to be, they’re getting [audio hiccup 6:19 to 6:22] tolerable for some tests. 

And we have a good system for the results at the current time. But one of the key limitations that was put in place with the name standardization is that the LOINC codes don’t go back in time. So if you look at the data, the initial LOINC codes assigned are probably not as correct as the later ones, and even for a single test, if you look at it across the nearly 20 years of CDW data, you’ll see that that single test will actually change its code across time. I guess I should go back to, so LOINC codes. LOINC codes are the standardized way of identifying tests across sites. So if you have a test here in West Haven that’s hemoglobin and you go to Boston and that’s hemoglobin, so they have a unique number that’s assigned for that hemoglobin test. And that’s called a LOINC code, L [audio cuts out 07:23 to 07:27] O-I-N-C and number. And so these numbers have been [audio cuts out 07:31 to 07:41] increasingly isn’t what you want it to be. You want to change the assignment from the LOINC code that’s already in there to something new, then you have to do sort of a mapping process. You have to be able to [audio cuts out 7:55 to 7:57] switch out that test and put in a new name, HGB, but you want it to just say hemoglobin, then you have to add this step of mapping that test result.

Moderator: Dr. Hauser? I hate to interrupt. We just had a couple questions in here. You’re still on your opening slide, correct? 

Dr. Ronald “George” Hauser: Yes.

Moderator: Okay, we just had a couple questions, people haven’t seen the slides advancing. I just wanted to make sure that’s where we were supposed to be. Thank you.

Dr. Ronald “George” Hauser: Okay, yep, yep. No problem. Sure, so I’m getting to this, that mapping process is a lot of what we do, so that’s why you’ll see that, that step in here on the slide now, I guess. Let me move this over.  You can read these slides even more for, for the people who are going to read them at home [audio hiccup 8:59] through here. And each of these projects relate to a couple general areas. So here’s the test standardization, that’s where we’re talking about standardizing the names.  Here’s that term, LOINC, those are the numbers that are used in place of the names to find tests across sites, and then the test results. That’s another general area. And I have a couple projects in that. There’s a couple parts where we’ve contributed to the LOINC standard. And we can talk about that a little bit. And then if I get to it we can show some of the work we have that’s [audio cuts out 9:35 to 9:41] now for standardizing. It’s called set of codes, and like many of the issues that will follow this, this was once seen as an optimization in the 1950s and you wanted to really save space then one of the ways you could do it was you’d take some values and you’d map them. 

So here, this is an email that I had and somebody said, hey, I see this N here. This looks like it’s garbage. So what should we do this that? So N here was actually a way of saving space in the database. So they would put in an N and then as the data travels from the database to the user this would get expanded into a larger phrase. But when you look at it in the CDW you only see the abbreviation, so that’s why you only see this N here. There’s another one down here, just says P, but if you can get ahold of those abbreviations then you can actually figure out what they mean. So you can watch these videos in full if you want to. I’m going to jump around a little bit here though for this talk. 

This is basically the setup of what happens. So a site will have a phrase, like this positive here, and then when it goes to the CDW it will get the abbreviated form, but if you look at the site data it will have this transformed in the laboratory database. So it will say P: POSITIVE. So that’s means store this in the database, the P. That’s what gets, or what they see, they see this positive.  So that’s called set of codes, and that’s the way that you set up a test build in the VistA package. So here’s what that looks like from the VistA package. Let’s say N: NEGATIVE; P: POSITIVE, and here’s how that test is set up. It’s called set, or set of codes. Here’s some other ways you can set it up, free text, numeric, etc. 

So one of the ways that we improve the data is by collecting these set of codes from each of the sites. Here’s what that looks [audio cuts out 12:04 to 12:08] full of text here and we parse out these, where the phrases are being expanded. And then we’re in the CDW. 

Okay, here’s another project that we did. This is on standardizing the data that’s already in the CDW. We have this sort of dividing line at the present, so when we say retrospective that’s retrospective relative to the present. So we picked a point in time, and we tried to standardize everything backwards in time from that instance. And here’s some of that work. What you see here are different results. So here’s a list of the raw results. In the second column here you can see TNP. That’s laboratory jargon for test not performed. And the remaining columns here are things that we have added that aren’t in the CDW. So here in this general column you see this is not performed. So that would be standardized version of what this phrase here means. Same for this, QNS, quantity not sufficient, so that means the test wasn’t performed, there wasn’t enough specimen to perform the test. So you can see a couple mappings for that general field in here. 

There’s so many different types of tests and they all have subtly different formats. Here’s one for [unintelligible 13:35] type one in this way and another site that’s using this terminology and then another site that uses this terminology. And you can see there’s a couple of different ways of expressing that same concept, and the way that it’s standardized that all comes out to be the same. So if you were to look at this column here, then you’d be able to have this standardized version [audio cuts out 14:05 to 14:08] here, DK YELLOW. That’s dark yellow. If you look at tens and hundreds of thousands you can start to expand these in your head after a while. Here’s one, LTBRN, that’s light brown. And here’s some blood groups. This one is actually zero, and this was an O. And so those are standardized here in the area. And so we went through and we built a [audio cuts out 14:35 to 14:46] program that goes and standardizes [unintelligible 14:48] and you run the average on this column without having to deal with all these inequalities and different phraseologies for expressing those terms. If they have inequalities you can limit it by filtering on this column first and then doing your average on this column.

We have a couple of different fields here that some people find useful. This one tells how many digits are after the decimal and this one is a formatting for, used in reports. Here’s the summary of what the data looks like for this project. We had over a duration, and the classified 98.9% of those and then here are reasons why those results that weren’t standardized, weren’t standardized. So here’s the most common reason was the result just was not very frequently occurring. So if it appeared less than five times overall out of 1.2 billion, then it would fall into this category. These are most commonly typos and things that weren’t [audio cuts out 16:02 to 16:13] be interpreted. 

These are what some, I just took some screenshots of our mapping and you can see a lot of different combinations for the same concept. So here’s a concept negative and here’s a bunch of different ways of expressing that same concept. So here they have two N’s in front of the negative. This one says NOT CONFIRMED. This one says NOT CON, so sort of shortened that. And then these are, can read down the list here and find some other useful ones. [Audio cuts out 16:45 to 16:54] and these are indeterminate. So there’s a lot of different ways that people look for the positive. So these are [unintelligible 17:03]. And some people have different phrases for that. We have thousands of these. 

Here’s just one test, Hepatitis C, just to show you how deep the rabbit hole can go. This test has, in many different combinations for just this one test. So for instance, this one here in the middle that says 2 B and then the standardized would be 2B. This one says 3 ONLY and then the standardized would be 3. Again, this retrospective standardization where we [audio cuts out 17:41 to 17:45] had standardized all the values backwards from a point in time, we wanted to do it [audio cuts out 17:49 to 17:58] within a result if that result isn’t easily interpretable. Sometimes the results could go either way. For instance, some sites will [audio cuts out 18:07 to 18:14] the letter D and they were meaning done, as in the test was. Same thing for N, so there’s ambiguity in some of these results, and by going forward in time the line is all correct. You know, pretext doesn’t fit into a categorical variable. So by reaching out to the labs, we’re able to inform them of what we’re looking for and then they can provide some feedback in terms of whether they like what we proposed or whether they want to do something else. 

So let’s see if I can pull up our standard here. So what we did was we started emailing all the labs and this is what we sent out to them. This is a 34-page document of how we would like numeric results input into the VistA and ultimately CDW. So you can just get a flavor of it. You know, numeric you think, oh, that’s really simple, shouldn’t have any problem putting in a numeric result. So here are some of the things that we allowed. Some of them may even look sort of odd. So like zero [unintelligible 19:36] yes, we see that. We decided to allow it. Some of the things that we didn’t allow were inequalities placed on the opposite side of inequality. So here’s it’s on the right side, but if you put that same inequality on the left side, that would be different, different meaning. In our result standardization package we actually switched. You know we can deal with that, but it’s easier if people all put it in the same way. Sometimes people will write out numbers as words, as they did here for the word million. Some sites used scientific notation. Other sites put units in the results. Asterisks for critical flags were in there sometimes. And you can see there’s all different kinds of things. These ones are particularly frustrating if you’re working with the CDW. These [audio cuts out 20:37 to 21:14]. 

This [audio cuts out 21:15 to 21:24] look like this here on the right side. So let’s see, I think, no I’ll keep that for later. What you see on the right side. So I would say, here’s the date range that we used and then [audio cuts out 21:39 to 22:18] time we [unintelligible 22:20] found, but this HAZY is more of a turbidity measurement and so that shouldn’t be in this field here for color. So by looking at this they can see, you know, how they can improve their result reporting. Here, N.D., that’s an ambiguous acronym. So that’s [unintelligible 22:39] and you can see here some of the folks who we send this out to within the VA they would, how successful will I be in that. 

Here’s [audio cuts out 23:02 to 24:53] cerebral meningitis. That’s not going to be performed very frequently, but it’s going to have a lot of information towards the diagnosis of a patient for the tests that are performed less frequently that end up in this unstandardized result. The more common tests, they typically have numeric results and those typically have fewer problems than the categorical results that require sort of [unintelligible 25:17] tend to just for anybody doing intervention studies in the VA will appreciate, though we sent it out all the facilities, so we sent it out to all 130. And you can see here when we ranked them based on how many results was that particular facility contributing to the unstandardized total, half unstandardized results, so they’re doing perfectly fine. And then if you take another half of that, say, here, that quarter is reporting about 10% standardized total. But if you look at the bottom quarter, they’re pretty much doing the other 90%. And if you get really nuanced here right at the beginning and look at just the first couple sites, so the first three or four sites that are reporting the most unstandardized results, they’re responsible for, say, 30, 40, even 50. 

I’m going to jump here to this next one. This is one of the strategies [audio cuts out 26:34 to 26:56] what we try to do is pack as much information in here as we can. So this test is the original name for that task. Here is the concept that we use to identify it. And [unintelligible 27:12] to take the original data that’s in the CDW and classify it into [audio cuts out 27:20 to 27:36] and then you can see that it matches, well, the data that’s available for this particular test. It matches the specimen type. Here’s the specimen type, the serum. We’re expecting a value, median value to be about 1.1, and we can see that it falls within the expected range here of .94 to 1.18. The unit matches and then, like I said, this is the numeric type. So the numeric type matches and the number matches. So anyway, each of these get points and that helps us to score what the correct test is. 

And you’ll see tests that we’ve assigned that may not be available data that we have. And we also can look at the example results if we want to pull that up. So let’s see how this, well, I pulled up the wrong one. But anyway, we can pull up the example results, too, with these live links down here. Here’s another example for this creatinine. And so we did this for a long time, and this is one of the videos that we put together while doing this, and it shows the heat map basically of the different sites and the different years, and we color coded them to indicate how far along we were in categorizing [audio cuts out 29:16 to 29:35]. 

I just pulled this one today to see where we are. We’ve come a long way in 2017 data even in here. That’s the assignments that we’ve done. And then when we do the assignments, we’ll look at the quality control as well and I can show you some of the things that we do for that. Here’s one of the quality control metrics we used, so this just records whether that test was present in that site. So here’s the site, 358, and then here’s the year, 2017. Did that site report this test? [Audio cuts out 30:10 to 30:27] that year. Present or [unintelligible 30:29] to that. And you can scroll down here and just sort of see how [audio cuts out 30:36 to 30:54] are doing [unintelligible 30:54] probably should know at the time. 

[Audio cuts out 30:56 to 31:09] So I want to show you some of the stuff we think you can likely identify with, what I’m about to show you. So here is, let’s say you go to LOINC. Let’s go to LOINC. If you’ve ever worked with LOINC data, this is probably going to be familiar with you. If you haven’t, this is the place to start. Search.loinc.org, and you can look up LOINC tests here. You have to sign in now. They didn’t used to make you sign in, but they started that six months ago. And you can go in here and type in the test that you’re interested in. So say you type in a test like hematocrit.  So there’s 33 different hematocrit tests that are in the LOINC database and this can get [audio cuts out 31:55 to 31:59] over 133 hits for hemoglobin. The idea was [audio cuts out 32:03 to 32:05] this hierarchy is that the tests are organized into groups. So here we have the hematology group, there’s other groups here that you’ll recognize. So if you’re looking at a sodium test that’d be under the chemistry group, and that’s chemistry. But let’s look at hematology. So we open up the hematology tab and then we can search this for hematocrit. And you can see on the left where the search has found different groups. So it looks like there’s a big group down here, so I’ll just jump down to that area. And here are the tests that you think about when you think about hematocrit. So we have blood serum plasma, that’s the specimen type, and then we have, this one is just blood. This one is blood by automated count, so that’s the method used to perform [unintelligible 32:56] . If you’re not a lab person, you might not know what those, but at least you have the codes and you can take [unintelligible 33:07] for yourself to see what’s in there. You can click on this box here and there’s an option here to export them. And if you’re using SQL, you can just take this list and just dump it right in your SQL query and then pull those by the LOINC codes. [Audio cuts out 33:23 to 33:59].

We can probably go [audio cuts out 34:00 to 34:54]. The average is over two [audio cuts out 34:57 to 35:05] antigen tests within the VA. But different VAs [audio cuts out 35:10 to 36:26] the conversions here that we’ve standardized so I can show you what that [unintelligible 36:35]. Data looks like pretty basic tests for pregnancy. There’s the serum test that’s used to quantitate pregnancy. So if you come into the ED, they can measure the exact value of the beta hCG hormone. But if you’re doing like a urine pregnancy test at home or in a clinic, then that’s going to be a different pregnancy test. And there’s [audio cuts out 37:06 to 38:00] in terms of the way, you know, you take a look at the pregnancy tests you can do some pretty neat stuff right out of the box. So if you wanted to say what’s the average value, you could do something like this. 

[Silence 38:16 to 39:01] 

And then there’s the actual row from the patient log table. And you can find the, here’s the result, so that’s the result that we saw on the previous one. And you can have the subject ID and other information about that particular patient so you can link the data to whatever else you’re interested in. 

So that’s, that’s basically it. And I wanted to leave enough time for questions and I think we did okay. So feel free to open up the lines and if anyone has questions, feel free to ask. 

Hera: Hi, George, this is Hera. Thank you for your presentation. We do have a few questions. If anyone has additional questions, please feel free to send those in. We still have about 20 minutes left in our presentation slot. All right, so the first question for you: [Unintelligible 40:08] on the LOINC website?

Dr. Ronald “George” Hauser: On the LOINC website? We have shown it to LOINC and we’ve encouraged them to adopt something similar. It’s going to be, hopefully, I think that I might be able to find it here if I just look for a second on my GitHub page because we have this online. Yeah, here it is. Maybe I can put this in the chat or something. Let me jump back in. I have a couple different projects on GitHub here, but the LOINC hierarchy one is on here, and here it says the LOINC hierarchies can be viewed at this link. So [audio cuts out 41.03 to 41:26].

Hera: Okay, someone had asked if you had any publication references for the tables and figures you showed.

Dr. Ronald “George” Hauser: Publications looking at, well, I think most of them are on PubMed, the ones that are going to be the most useful. Let’s see, yeah, okay. So this is, you know, one of the papers that we published. This is on the retrospective standardization. The prospective standardization we haven’t published yet. We hope to be able to publish that. The [audio cuts out 42:27 to 42:31] standardization. So these, the prospective and retrospective. Retrospective is here. The prospective isn’t published. The tests are about standardizing data to LOINC. I’m not sure how much it would add. It would probably be useful to people within the VA. It’s there if they’re curious. My result paper is also published. [Audio cuts out 43:10 to 43:27] but the unit paper is published, too, and you can look at that. 

Hera: All right, thank you. Got several more questions in, so I’ll just continue going down the list. [Audio cuts out 43:40 to 44:11].

Dr. Ronald “George” Hauser: You are now, you know, plus or minus 15 years. [Audio dead air 44:13 to 44:23] We’re all going to be equipped, we’re all going to get [audio cuts out 44:26 to 44:35] it’s only a matter of time the link getting on the same page about. So I think once that happens and data is basically, you know, zero effort to get into an analyzable format, those are the people that are going to get all the credit for doing the hard work. Well, I guess not the hard work, per se, but doing the innovation stuff. You know, consider what we’re doing is just another cog in the system, a necessary cog for where we are, but a cog nonetheless.

Hera: All right, are you able to provide access to your standardized_

Dr. Ronald “George” Hauser: I think that we generally provide access to anybody who wants it. There are a couple caveats on it. Like a lot of people who are trying to be innovative in the VA, we’re always balancing being able to continue to work on [audio cuts out 45:40 to 45:46]. Generally what we’ve done is if people [audio cuts out 45:55 to 46:02] to them if somebody is HERC, and you know, they can provide funding, that’s great. We have some operation funding which is, you know, just awesome for us being able to work on this more. We usually have, we give it away in those cases. I think we run into some issues where people want to take the data and put it in their own environment and then give it away as if it’s their data without providing credit back to us because it’s hard for us to sustain what we’re doing. And it sort of gets lost in someone else’s shop.  But [audio cuts out 46:41 to 46:50] please email us if you’re interested in giving and using some of our stuff. My email address is here and we’re happy to help. We’re getting better and better and more efficient at doing this, and so what, at times we’ve had a backlog. However, [unintelligible 47:19] back to the point where we don’t have [unintelligible 47:22] to be able to do it with. But yeah, there’s my email address. Feel free to send me an email. Usually what we do once we get a request is we’ll have a phone conversation, we’ll talk about what is your project looking for, what labs and different criteria that you may want for them, and we’ll come up with a game plan, establish a schedule, and then [audio cuts out 47:45 to 47:56]. 

Hera: All right. Thank you. I have a couple questions here about how the results are [audio cuts out 48:06 to 48:36].

Dr. Ronald “George” Hauser: …our team’s interpretation is the actual interpretation that was meant by the person who put it in. So all the stuff we do is [audio cuts out 48:50 to 49:24] results that we have. Well, I’ll put that in the result field. I’ll go in, just the number should be in the field. Our standardization process removes an A of a numerical result. The see comments, those are a bit trickier. The way that [audio cuts out 49:46 to 49:59] result that’s the center, that’s the equivalent for that. And you can actually dig deeper for certain indications if, for instance, your data is predominately in the comment section you can actually pull that out [audio cuts out 50:11 to 50:21] if you want to. For now we label the comments as non-standard. Typically, for the most common tests the majority of the comments you’ll see, when it says see comment it means something went wrong with the test. So for instance, if it’s like an LDL and [audio cuts out 50:39 to 51:02] there’s a lot of triglycerides. 

Hera: There are a few more questions. Are there any plans to incorporate your work into OMA?

Dr. Ronald “George” Hauser: The VINCI folks have approached us a couple years back to do that. We had some local [audio cuts out 51:22 to 51:33] and I think it’d be great to have a home. Also I think in the meantime until we have that put in place. This is the VINCI person who replied on what to do. They said you should have local clinical experts review your lab list. I think that’s basically, you know, what this is. It’s like a lot of work by people who consider themselves local [unintelligible 52:06] lab experts on how to standardize data. But yeah, I think that’s, you know, one of the scenarios is that this would get incorporated into VINCI in particular and OMA. 

Hera: [Unintelligible 52:30]

Dr. Ronald “George” Hauser: Yeah, sure. So I think I haven’t had that question before, but I don’t think it would be too difficult. I had one of, it’s not working right now or else I’d pull it up, but we had, one of our metrics was looking at [audio cuts out 52:55 to 53:01] other tests that, a test or [audio cuts out 53:04 to 53:06] ordered with another test, you know. Yeah, let me pull up something here. I think I can show you how I would do that. [Unintelligible 53:25] Okay. So basically the question is asking how do you standardize a laboratory test? So it’s test standardization, it’s not result. [Audio cuts out 53:48 to 54:20] the question was about. So if you look here, these groups of tests are CBC. These are CBC tests, so [audio cuts out 54:27 to 54:35] this test. And so use queries like this to pull this test that you’re interested in based on its location relative to [audio cuts out 54:47 to 54:51] these. You may need to email me because all these use tables that are, that we’ve built in order to do these types of analyses, but this is how I would do it with the data that we have is [audio cuts out 55:03 to 55:07] I’d look for it relative to these other tests.

Hera: Going back to the last question about see comment or see result, where would you go to find that comment?

Dr. Ronald “George” Hauser: Oh, I don’t know that table off the top of my head. So I can’t answer that, but I think, this is how I would approach it, so I [audio cuts out 55:39 to 56:04].

Hera: Lab panel. 

Dr. Ronald “George” Hauser: Oh, okay. Yeah. So [audio cuts out 56:11 to 56:14] well, anyway, what I would do is I’d use that search over all of the different columns in the CDW. So you can basically write a query that says find all columns with this name. So anyway, there’s a table in the CDW that has those comments [audio cuts out 56:29 to 56:33] in it. And I would likely try to hit on that table that contains the comments. But suffice to say there is a table with comments in the CDW. The matter is, the hard part is locating it, and if you use a query that allowed all SID, I think, if you find a column that has a name of lab panel SID, you [audio cuts out 57:06 to 57:12].

Hera: All right. Thank you [unintelligible 57:12].  

CIDER STAFF: Yes, of course. So I also want to thank Dr. Hauser for presenting today. We really do appreciate the time that you’ve spent on this today. For the audience, when I close [audio cuts out 57:25] moment and fill that out. We really do appreciate all of your feedback. Thank you, everyone, for joining us for today’s HSR&D’s Cyberseminar and we look forward to seeing you at a future session. Thank you. 

[ END OF AUDIO ]
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