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Moderator:
Hello, everyone. Welcome to VIReC Database & Method Cyberseminar, entitled Clinical Epidemiology Research Using National MCA and CDW Laboratory Data: Perspectives form the Frontline. Thank you to _____ [00:00:14] for providing the time to go through emotional support for this series.

Today’s speakers are Dr. Ziyad Al-Aly and Benjamin Bowe. Dr. Al-Aly is the Co-Director of the Clinical Epidemiology Center at the VA St Louis Healthcare System. He also serves as a staff nephrologist and the Associate Chief of Staff for Research and Education. Benjamin Bowe is also at the  Clinical Epidemiology Center where he serves as a statistician. Yan Xie, who will be joining us for questions, as needed, is a data analyst who also works with Benjamin Bowe and Dr. Al-Aly.


If you have any questions for the presenters during the presentation, please send them in using the chat box, I will present them during the question session. After the Q&A, a brief evaluation questionnaire will pop up, if possible, please stay until the very end and take a few moments to complete it.


I am pleased to welcome today’s speakers Dr. Ziyad Al-Aly and Dr. Benjamin Bowe.

Dr. Benjamin Bowe:
Hi, hello, and thanks for having us. The purpose of today’s presentation is to introduce both the National MCA and CDW Lab Data and then, also give you our perspectives as researches who are actively using this data to conduct research. We would like to thank Anne O’Hare, Adam Batten, Jeff Todd-Stenberg, and Daniel Bertenthal who previously did a presentation on this topic. Much of our presentation is adapted from theirs.


During this presentation, we will give an overview of the VA Managerial Cost Accounting for MCA National Data Extracts or NDEs and also talk about our experience using the MCA lab data. We will also give an overview of the lab data in the VA Corporate Data Warehouse or CDW and also talk about our experience using the CDW lab data.

But, first we will start with the MCA lab data, giving an overview. And we have a poll question; we are interested in knowing why you are interested in the MCA data, the lab data as your role as a research investigator, data manager, project coordinator, program specialist, or analyst or other. I believe _____ [00:03:12] should be sharing that with you.

Moderator:
Thank you, Dr. Bowe. So, as you can see on our screen we do have the results showing now. We have 36% responding research investigator, 15% data manager, 7% project coordinator, 30% program specialist or analyst, and 12% replied other. So, thank you our attendees and it is back to you now.

Dr. Benjamin Bowe:
Okay and then we have another poll; we are interested in knowing if you have ever worked with lab data and MCA before.

Moderator:
Excellent. So, for our attendees you can see on your screen, just click the option next to your response: yes or no. And it looks like we have a nice responsive audience today, over 70% have already voted, so thank you for that. It helps the presenters going along through the content. Okay, it looks like we have pretty much capped out at about 78% so we will go ahead and close the poll and share those results. We have 28 responding yes and 72% replying no. So, thank you again to our attendees.

Dr. Benjamin Bowe:
Okay, thank you for the response. So, for those of you that have actively used MCA before, we are giving a general overview, but some of our perspectives may be of interest to you. So, what is the MCA? The MCA is the VA’s Managerial Cost Accounting System and it was formerly known as the Decision Support System or DSS. So, it is frequently still on documentation called DSS and if I have any slip of the tongue that is why. It is really an operational database so it’s put together for administrative use. So, the primary purpose is information, process and performance improvement by measuring quality of care, clinical outcomes, and financial impact.


The data itself comes from multiple sources, from financial systems like payroll and accounting, has workload information from VistA Packages such as laboratory and nursing, and it contains patient information from VistA and the patient treatment file. And they combine all of this and do processing and they spit out the MCA data. From this MCA data, they create National Data extracts that pertain to various clinical data types such as pharmacy, radiation, outpatient data, and then the LAB and the LAR are the laboratory data sets that we will be talking about. If you are interested in finding more, there is a list of the NDEs on the VA data portal.


So, as I mentioned the National Data Extracts are two LAB data extracts, the LAB and the LAR. The LAB contains workload and cost information as a test-level records, meaning that there is an observation for every single LAB test. So, this is really the data set you would use if you are interested in doing health economic studies. Then there is the LAR data set, which contains laboratory results for a defined list of tests, currently it was recently updated to contain 95. And it also contains test-level records. This is the data set that we use in our research so it is where most of our focus is going to be.


The MCA data itself is updated monthly or quarterly and it contains cumulative year-to-date information, which means it is every test, if it qualifies for being included in the data sets, that has ever been done. So, it is not just most recent, it contains all historic tests. In terms of when the data is available in the LAR, it is fiscal year 2000 and for LAB it is for fiscal year 2002.


Data format is in SQL, they used to have SaaS data sets, but those are no longer available. SQL file contains all results across all fiscal years in VISNs. The actual data set itself is split into two, so one chunk contains all the data from fiscal year 2000 to 2004, and the other contains data from fiscal year 2005 onward, and it resides in the corporate data warehouse.


In terms of the LAR data set contains itself; it has got 95 different LABS. There are select labs whose information is commonly sought after, and I provided a link to the MCA website that has the list that you can download. It also has the identifiers for each one of the labs. The labs were sequentially added as time went on; therefore, the data availability really varies by lab. In terms of the availability of the labs themselves, it starts with the date that the lab was added to the data sets, so for instance, there is the microalbumin-to-creatinine ratio lab, it was added in fiscal year 2003, and so data is only available from 2003 onward.

So, in terms of the strengths and limitations of the MCA lab data, the biggest strength is that it is easy for end-users. There is really one identifier, the DSSLARNO for each test, and that makes it really easy to work with. There are several limitations; one is that there is incomplete capture of all relevant lab test at all medical centers. It is possible due to the processing that the data goes through that not all the data is really making it in there. Especially, because these definitions are pre-defined by those people working at the MCAL. Also, the algorithm for the mapping process is not always readily available, especially for some of the earlier years, and there is - the administrative data, so it is messy, you can get some contamination of results. So, for instance, it is common to find urine creatinine in the serum creatinine data.

So, the current mapping process that is used is based off of the LOINC codes, LOINC stands for the Logical Observation Identifier Names and Codes. And there is a link here that you can use to go through them. They are meant to be nationally standardized and there are also highly specific, so not only does it identify a test, but it identifies the method of analysis and even specimen source. One thing we have found is we - when we first started using this, we thought there would be one identifier here, but there are often multiple codes for any single test. In terms of when this mapping process started, it was implemented back in the LAR data year 2009 and it is available in the LAB data from fiscal year 2013 onward.


There are some cautions, some things to think about if you are using this data, _____ [00:11:37] which is to know the identifier for the identifying the lab type, may not necessarily include all the LOINC that you want. As I mentioned, there are usually multiple codes for any one type of test, the MCA usually selects a set number of - well, not a set number, but they have selected some of the codes to try and identify the test, and so dependent on what you want your definition to be, that LOINC may not be included in their poll. Also, as mentioned, for a lot of the higher DSS, which was the data that was added at a later time period, the data does not always go all the way back to the year 2000. This does not necessarily mean that their lab itself was not implemented until when it was added into the data sets, it just means that it is not in the data set _____ [00:12:33] and so, as I mentioned, was added in 2003. And if you wanted data before that, you would need to supplement it with a different data sources.

Also, we have frequently used the data set as part of our inclusion criteria and we sometimes have a problem where we have had patients that were in the MCA data that were not elsewhere. That surprised us at the first time that happened; we are working with administrative data, entry errors happen. It is something to be aware of.


So, moving on to our experience using the MCA lab data. An example of some of the LABS that we have used include serum creatinine, microalbumin-to-creatinine ratio, and the high-density lipoprotein cholesterol.  So, most of our research is chronic kidney disease and so the serum creatinine is something that we use in almost every single study that we do. Really, it is a measure of serum creatinine, it is a measure of kidney function, and what we do is we transform it into what is called eGFR or estimated glomerular filtration rate, which is more standardized easier to interpret _____ [00:14:03]. What we do with this, really depends on the study, the stratifier models, use it for the cohort inclusion criteria, and a lot of what we do is looking at the CKD progression over time. We will use it as to help us to define our outcomes.


So, of course, this data really needs to go through some cleaning before we can use it. So, we will first start with considered only clinically viable values as defined by our clinicians. And we will clean this out, values between 0.3 and less than 20 because entry errors happen, and you will get 999 or zero, but those are not physically possible. Also, often the test results will be included even though things like positive and negatives, there is not really any way to convert positive and negative into numbers here, so we will not consider them. Then, there are outpatient and inpatient values and so, we use them dependent on what we are doing. Often, we are looking at one to two _____ [00:15:37] changes and if patient values are not there, stabile, and not representative of how their kidney function is changing and sometimes we will exclude those values and only focus on outpatient values themselves.

I found a couple examples of a few studies that we have done. One, is we were looking at the relationship between high-density lipoprotein and the risk of chronic kidney disease progression. With our chronic kidney disease progression measured as change in serum creatinine and eGFR. We actually did survival, so we did things like time and doubling the serum creatinine or time until 30% or greater reduction in eGFR. So, from the MCA data itself, the values that we used were the HDL-C, which is our primary independent variable, LDL-C and triglycerides, which we used as co-variants, and then serum creatinine which was part of our inclusion/exclusion criteria, covariants, definitions and outcomes.

So, I concluded the flow diagram of the cohort as well as the timeline. We started just by selecting those who had at least one eGFR between October 1, 2003 and September 30, 2004. And we wanted them to have no prior history of ESRD and that got us around 2.7 million people, so this is when they have to have one eGFR and this time period before that is when we were doing to the no prior history of ESRD dialysis or transplant. We also want them to have a complete lipid panel and so we assessed that here, and as we were looking at changes in the serum creatinine and eGFR, they had to have at least one value during after the T-0 in this time period. And then because HDL acts differently in men and women, we analyzed them separately.


And so, this is one of our results and it is a cubic spline analysis [PH], where the HDL-C value is the X axis and we have hazard ratio. We were looking at the risk of doubling of serum creatinine at the Y axis. And the median value was at 41 and that is what we used as a reference category. That background here, this is just distribution of HDLs, and so you will see there is this U shaped curve, so we hypothesized that if the lower HDL values, there would be an increased risk of CKD progression. What surprised us is we also saw an increased risk at the higher HDL-C values.


The study that we did was looking at the eGFR trajectories of those entering CKD stage 4. So, chronic kidney disease there are five stages, stage 5 is the worst one, it is where your kidneys are not working, and that is called end-stage renal disease, usually that is where patients start requiring dialysis and kidney transplants. However, a lot of patients do not even make it that far, so there is an increased risk of death in stage 4, as compared to normal kidney function. So, really the aim of this study was to investigate the eGFR trajectories into stage 4, the factors associated with each trajectory, and how outcomes differ by trajectory.


So, really what we are looking at as patterns into how people are getting into stage 4, and then to see if there are differences and what happens after they reach stage 4, based upon how they are entering them. So, for our timeline of cohort assembly, we included those who had at least 2 eGFRs, between 15 and 30, at least 90-days apart during fiscal year 2008, and then to do the trajectories we said that they had to have had at least one eGFR per year from fiscal year 2003 to 2007. And then we followed them for up to five-years to look at things like all cause _____ [00:20:31].

And so after doing the trajectory analysis, we needed a functional characterization based upon their rate of eGFR decline. We came up with three different trajectory classes; the X axis here, are years prior to entering CKD stage 4, which happens right here, and the Y axis is the eGFR values. So trajectory class 1, we called consistent slow decline, relatively smaller slope and lower intercept then the other classes. Trajectory class 2, which is this one, was a consistent fast decline, which had a progressively higher intercept and a steeper slope. And then trajectory class 3, which is this purple one right here, had a relatively higher intercept and had a stable slope for the first couple of years and then a fast decline then the last two.


So, what we did is we compared the risk of death, where the trajectory class 1, which was the one that had the slow slope served as a reference. What we found was that trajectory class 2, which was the consistent fast decline, had a higher risk of death, as compared to trajectory class 1, during the five-years of follow-up. Although, it was slightly attenuated as time when on. Trajectory class 3 had an even higher risk of death at the first year; however, by the time - by the fifth year, there was no evidence that there was a significant difference between trajectory class 3 and trajectory class 1.


So, now we are going to move on to the _____ [00:22:34] data, and we have a poll; we are interested to know if you ever worked with lab data in CDW?

Moderator:
Thank you. So, up on your screen we have the third and final poll for today. Have you worked with lab data in CDW? Yes or no? It looks like people are pretty quick to respond, we already have over 70% response rate. Go ahead and let people have a few more seconds to get their answers in. All right, we are over 80% response rate and I see a pretty clear trend, so I am going to share those results. We are split down the middle, 51% replied yes; 49% replied no. So, thank you again to our attendees, and we are back to you Dr. Bowe.

Dr. Benjamin Bowe:
Okay, thank you. So, CDW is a parallel and increasingly relevant source of lab data in the VA. The source of the data is the same as the MCA, it comes from VistA, the big difference though is that CDW includes all of the lab tests, not just a select group like MCA. It is every lab test that is done and so, it is available back to fiscal year 2000, it is not dependent on when it was added into the data set by the data curators.


Like MCA, it is an SQL format. The CDW consists of multiple domains and so the lab data itself is in the LabChem domain, and then it has multiple sub-tables. Usually, you suggest a table for getting results is the PatientLabChem table, so that is what we use. Unfortunately, unlike the MCA data, there is not one identifier. There are multiple ones, there is the LOINCSID, which you can link to the LOINC using the dim.LOINC metadata. So, what that means is you have identified the LOINC that you want to use, you then go use the metadata to find the LOINCs that you want, and pull from the patient LabChem space. Then there is also the LabChemTestSID, which you can link to the LabChemTest name, which is a text field that contains the name of LabChems as entered, and so you do that using the Dim.LabChemTest metadata.


So, because there are multiple identifiers it makes things a bit difficult, you can also approach identifying the lab multiple ways. Usually, what we will do is we will start with the LOINC since it is the standardized identifier, in our experience based upon the polls that we have done, the LOINC is not always there for all of the data. Usually, it is there for about 85% to 90% of labs that we end up pulling. I do want to note that this is usually earlier cohorts, so I do not know if this is really the case for more recent data. Namely, for that remaining 15% to 90% we have to do a text search, and because of this there is not a standardized lab name, so for any given lab, you will end up with hundreds of different names. Because of this, it is important to think about how you are approaching doing the text search and tailor it to the lab that you are looking for.


Usually, what we will do is we will come up with a few key search terms, of course, the name of the lab itself and then it is important to think about possible abbreviations, as those are often used. And then because we have hundreds of different names, often we will focus just on the names that occur the most and I have some example of this later. There are some issues while you are doing this, in working with the CDW lab data. One, as you are doing these text searches, a lot of times you will come up with lab names that are not straightforward, it is harder to make sense of them, and kind of hard to know if it is something that you should include in your data set. Like MCA, there are some result contamination. A lot of times this will happen when measures, while they are not the same, are fairly related like monocyte counts and monocyte per leukocyte percent, and they will find their way into each other’s results.


So, moving onto some examples of our experience in using the CDW lab data. Some of the labs that we have used include the monocyte count and monocyte per leukocyte percent, the erythrocyte sedimentation rate and the C-reactive protein. So, here I have - it is a select part of this, but I did a query of the CDW Patient LabChem for the LOINC 742-7, which specifically corresponds to the monocyte #/volume in blood by automated count. So, you can see the LOINC you have to be highly specific. And looking at the results, this is not all of them, but you will see based upon units, the first two are percentages, while the rest of these are all counts; it is thousand per cubic millimeter. And this poll was specifically for the counts, so you would not expect these percentages in there, but it happens for over 10% of the data. In looking at the mean standard deviation for the values as compared to those that have the count units, you can see - these are over four, whereas for the counts they allowed 6.7. There is a drastic difference between these values, so it suggests that some of this data, _____ [00:29:27] is probably not monocyte count.

I also mentioned that there are some surprising lab names that you will get and I queried the CDW Patient LabChem data based upon any LabChem test name that had full monocyte in it, and this returned a 260 possible names. That is quite a lot and so go over - this is a select amount of the results, you have the monocyte percent, which is straightforward and that was over 15% of the data. You also have monocytes manual which was .11% of the data, and then you get some things that are hard to decipher what is going on. For instance, .Monocytes(Absolute)Dc’d2/5/08, and Zcd14/monocyte; I really do not know what these are. Dc’d stands for discontinued and sort of makes you wonder why was it discontinued; you will notice; however, that after rounding these _____ [00:30:50] that tells us that this is only a handful. Given, that we have 260 possible names, one thing that you should think about is it worth it to clean every single one of those 260 names and validate them if most of the data is happening in names like the monocyte percent. 


We found that generally 95% of the data happens within 5 to 10 different names. So, are the rest of the 250 names worth it? Of course, it is up to you, but it is something to think about. It will be quite a time commitment to validate all those other names.

That is it for going over the data, some of the lessons learned as we have been doing this, of course the data is a bit messy and often - lab measures will find a way into each other, so the cleaning is very important because do the best that you can to validate data to make sure that what you are using is relevant to what you think it is. Because of this, it is important to consider lab value ranges, and units, not just the identifier. It is also important to - beyond just cleaning the data to consider the context of when and why the lab value was taken and this may result in bias. Some of these labs are taken routinely, whereas some of them are taken in certain circumstances, and because of that it may a marker of that patient being sick. So, you may end up with a cohort that is sicker _____ [00:32:50] this could limit your _____ [00:32:52] Also, as we saw with the HDL and risk of progression, the relationships between the lab values and the outcomes are not always linear, and sometimes that is a little surprising, but we have seen it quite often in a lot of what we have done.

So, in summary, there are several viable options for obtaining VA-wide lab data. The CDW lab data really overcomes many of the limitations of the MCA data; however, that comes at the cost of requiring a lot more manipulation to get something that is as usable as the MCA data. So, we have some resources here: VIReC has their research user guides, which have lots of information about where the data is coming from, what is contained in the data sets, and some variable levels of information. And then, they are also on the website, have some information on the Corporate Data Warehouse. CDW and VINCI also have SharePoints that contain a lot of documentation that are a little more up to date, and so you can send a va.gov email to VIReC@va.gov for the URL.


There is also the VHA Data Portal and I have links here for the MCA NDE webpage, as well as the CDW webpage. Then also there are some other VIReC resources including the HSRData Listserv, which you can join through the VIReC website, it is an email group. There are discussions among data stewards, managers, and users. It is very active, people use it frequently, and there is very good discussions on there. The past discussions are archived, which you can access through the VA Intranet; it is something that I have used frequently to help me answer some questions that I have had. There is also the VIReC Help Desk, the staff will answer questions to the best of their ability, or direct you to any of its available resources to help you. You can email them or give them a call.


Also, I have included our contact information. We have a group email at stlcec@va.gov, and then I have also included my email and Yan’s email as we are the ones that work with the data a lot.

Okay, so that is it. Are there any questions?

Unidentified Female:
Hi, thank you for the presentation. Yes, there are several questions that have come in. We still have plenty of time, so if anyone in the audience had questions, please feel free to send them in. the first question; where can we find a list of the DSSLARNOs back to 2000? The master list that we have found only goes back to 2009 and they are often using historic data.

Dr. Benjamin Bowe:
The link that I included to the MCA website, has the most up to date list. You can get it through there.

Unidentified Female:
Okay. All right, if you clean all text values for creatinine, are you not at risk of missing some of the most important _____ [00:36:44] values?

Dr. Benjamin Bowe:
2.28 is a numeric value so that would be included, but it is true that when you are excluding anything it would be considered text, you are at risk of excluding some values that may be credible. Sometimes you get things like 2..28 and dependent on the method that you are using that would be excluded.
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