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Unidentified Female:
Again, thank you everyone for joining us for today's VINCI or VA Informatics of Computing Infrastructure's Cyberseminar. Today's session is getting started with the VA OMOP data. Today's presenter is Scott Duvall. Scott is the Director of the VA Informatics and Computing Infrastructure. Scott, can I turn things over to you?

Scott Duvall:
I think so. Alright, is everything displaying correctly?

Unidentified Female:
Yeah. Everything looks good from my side.

Scott Duvall:
Perfect, and it is my pleasure to be with you here today. I am going to talk about an endeavor that has been a few years in the making. It is something that we are happy to share with the user community. As you will see as we go through, the reason we referred to those working with OMOP as the user community is that really VINCI is involved in this larger community outside of VA and across institutions as part of a partnership to work on data standardization. 

Inside VA, what we are trying to do is help expand that and give you opportunities to contribute your expertise; and to have a say in how things go and to determine what is useful. What is not useful. That is VINCI's goal with all topics. With the OMOP data set, it is particularly true as well. 

Now Heidi, help me. There we go. Let us start out with the poll. The thought is to get things started. We want to get to know you a little bit. We will make sure that the presentation follows as such, and relevant as such. Your role, whether you are on the research side. You are an investigator, a statistician, or a biostatistician working with methodologies; programmer, manager or analyst, coordinator, or others for sure. We are interested in learning about you. 

Unidentified Female:
The responses are coming in nicely. I am going to give everyone just a few more moments to respond. If you are in that other category, please feel free to let us know in the question panel as well where you fall in there. I will happily read those on the line as we go through these. I am going to go ahead and close this out here. 

We will go through the responses. What we are seeing is 16 percent research investigator; three percent methodologist, 63 percent data manager, analyst, or programmer, 13 percent project coordinator, 5 percent other. Then in the other category, we have VINCI Concierge and process improvement systems redesign. Thank you, everyone.

Scott Duvall:
Thank you. It is good to see a lot of folks on who get their hands dirty. What we will try to do is get you as close to the data as possible and show you some ways that it can be useful. It can be used. The second question here in the poll has a little bit to help understand your familiarity with the CDW. Whether you are just beginning or have not worked with it at all. Whether you have got more than two years; or a very experienced CDW expert. 

Unidentified Female:
Again, I will give everyone just a few more moments. The responses are coming in. I will give everyone just a few more moments to respond. We will go through the results that we are seeing here. It looks like we have slowed down. I am going to close that out. What we are seeing is 22 percent of the audience saying that they have not worked with CDW data at all. Twenty-nine percent have minimal experience; and 13 percent have worked closely with it for less than six months. Eighteen percent have worked closely with it for between six months and two years. Eighteen percent are very experienced with CDW. Thank you everyone.

Scott Duvall:
Thank you. This is great to learn that about you. CDW has a very big job. It is an amazing thing that they do in one of the largest healthcare systems in the world with some of the most complex data, longitudinal data. It is a challenge that we are so grateful that the business intelligence team takes on. Thank you for that. 

The third question in the poll is one step further. It does not have to be VA OMOP. It is just how familiar you are with OMOP. The model, have you used it in another place? Or, have you started using it here? We even put one in there for skeptics who are welcome as well. If you have your doubts about OMOP. 

Unidentified Female:
Again, I will give everyone just a few more moments to respond before we go through the results here. It looks like things are slowing down. It looks like we have one good outlier on here. We will be good. We are good here. 

I am going to close this out. What we are seeing is four percent saying they currently use it; 22 percent would like to use it; 41 percent have heard of it and would like to learn more; 33 percent have not heard of it. One percent has their doubts. Scott, you have someone to win over there.

Scott Duvall:
Alright, well, I will take on the challenge. Thank you so much. This is a new endeavor. It has been something that the VA has invested a lot in. We are happy to see those who are just starting to use it. We are grateful to see that very large group who is interested to learn about it and move forward. That is the role that we will share with you here today. 

First, as this has been one of the largest data standardization and cleaning efforts that the VA has undertaken, there are many big ones including the CDW itself; which I think was definitely the biggest. But because it has been such a big standardization and transformation undertaking, I want to start by saying many people have been involved in this. We are grateful for that. 

The VINCI Governance Board is overseen by HSR&D, OI&T, ORD, OAVI, VIReC, the CMIO's office, and National Data Systems. This is an effort that with their leadership, we have undertaken. The OMOP team themselves is led by Dr. Matheny at the Nashville, VA. You have heard from Steve Deppen who is an investigator also at the National VA. Who has presented our last Cyberseminar in the OMOP series. He oversees our quality assurance for OMOP with his team. Kristine Lynch is an investigator in Salt Lake City that has overseen some of the research pieces of this as well. 

There was a very big team involved. I am grateful for all of them. As you know, VINCI is both an HSR&D resource center. It is as a split between research and IT resources and funding. We are very grateful for Augie Turano, who is the VINCI IT Director; Hamid Saoudian, and for their leadership and support of the project. An undertaking this big really requires shuffling around some hardware and making sure things are tuned. 

Now, that is the VINCI side. Outside of VINCI, we have had a lot of great investigators who were willing spend some expertise in certain areas and contributed to data mappings or to logic, or to algorithms. 

We are grateful for those folks in Salt Lake City, and Tampa, and Boston who helped out. As the Million Veteran Program has undertaken not only genetic research; but working to get the medical record data into clean phenotypes that could be – and validated phenotypes that could be used for this research. Kelly Cho and the team in Boston have been great contributors to the OMOP data as well. 

Then, let me say that we have some champions and some beta testers who also fall into the same spectrum that the audience today. Some who have started using and some who wanted to learn more, et cetera. I am particularly proud of Mary Whooley at the San Francisco VA who is a Champion of OMOP; and has done research in this realm, and helped validate these efforts. Dr. Lewis Frey is at the Charleston VA. He is using OMOP data in a large scale and big data endeavor as VINCI is trying to figure out ways to scale up its environment. We are grateful for him; and then, the rest of our beta users as well. 

Alright, so let us get started. What is VA OMOP data? Well, to begin with, it is a common data model. Okay. We are not getting any closer. What is VA OMOP data? Well, a common data model is something that you can use to solve a particular problem. Healthcare data are collected by many people for a variety of different purposes. 

A common data model is a data representation that allows data from many different sources to be linked and mapped and formatted. Its job is to support multiple purposes. Anytime data is collected and stored, there is a transformation process to get the data from the implementations of VistA, the business intelligence service line undergoes a lot of design and understanding the data and working with subject matter experts, and then transforming that data into a consistent data model across all of VA. 

No matter how the data was configured locally, we can go to CDW and query a table. We will be able to see data from all stations in this end column. We name it the same. The columns will be named the same. The data will be placed in the same columns, et cetera. That is an example of a data model. A common data model is where that process is followed. The thought is coming to a common data representation that could be used across healthcare systems and across different use cases. 

A common data model can help you better understand and use the complex healthcare data that we have. Now the question is how did VA choose a common data model? We did a horizon scan. It was quite the process to look at the different data models that had been created. We have met with the leaders in organizations that were sponsoring different data models like i2b2 and SHRINE; like caBIG, and like PopMedNet, and Mini-Sentinel, and these other groups. We had discussions with the leadership of those groups. 

In addition to that, we also work with people who had adopted a common data model and who did not necessarily have a dog in the fight so to speak. But had gone through the same decision process that we were. What we had tried to do was evaluate their success. What they used it for. What they could – what progress they had been able to make with their common data model. We evaluated several of these models for the feasibility and fit of VA data with subject matter expert consultants who helped us understand some of the pros and cons. What the models were created for. Their strengths and weaknesses. 

VINCI, I think, did an incredibly smart thing. We recruited Dr. Michael Matheny to join the VINCI team and lead the effort to get VA into this OMOP data model. Then, why was OMOP chosen? A couple of different reasons. One of the strongest reasons is that it had some history. It has been around for some time. Not only has it had history; but, there is currently an active robust community that believes in open source. Not just the open source of the data model, but the open source as in tools, and algorithms, and methods for using the data and for doing research. This was a community that matched the VA's standards and ideals that are being asked from the White House to move towards more open technologies. 

There was a JAMA publication that showed some research that OMOP has been applied across multiple different databases with the least loss of data fidelity. That was important to us as well. Any time you are modeling data – any time you are trying to model it, you are taking something that maybe more complex and trying to put it in a simpler format. The ability to transform our data with the least loss of data fidelity is important to us.  A medical care paper in 2013 showed that it met the broadest needs for a comparative effective research. Looking at what its capabilities were and what the core HSR&D community was doing research on; and we felt this was a model that met those needs. 

One of the most important reasons that we moved in this path as well is because there was a regional pilot that was done in VA converting data from the Tennessee Valley Healthcare System into the OMOP data model. That was successful. We knew it could be done. We knew it could be done in the VA. We knew it could be done with VA data. The results of that pilot were published in January in 2015 as well. Dr. Matheny led that effort. 

Finally, we knew we needed to get into the standards game. Times were changing. New standards are emerging. New uses are coming up all of the time. But getting in this game gets us closer to wherever else we want to go. That means that if some other standard is created in the future, we will be able to go from the OMOP data model into that standard model and easier than it would be if we were starting from scratch and going from our original source data into a new data model. I will talk a little bit about all of the different pieces that made that possible. 

But, that was an important feature for us as well. We needed to get into the game. We needed to do some work. Because doing work in this area got us in the right direction. VA is part of a PCORnet as a PCORI, and a clinical research data network. As part of that, they have a slightly different data model that they use. Going from the OMOP data model into that data model was a very simple endeavor unlike going from a raw data set into a standard data model. This kind of shows the process that we used for OMOP. You can see the OMOP table diagram in the bottom right-hand corner. 

The source data in the upper left corner; we take source data. We extract it from there. We apply logic and transformation. We can also include the live data. The pieces that we are doing with natural language processing or data that comes from other places besides the medical record; the data that we link to. It can all be included in this process and added to data that is in the OMOP common data model. 

Taking from the source data into the common data model requires a few different things. It is changing the format of how the data is stored. But in addition, it requires some mapping to standards and national terminologies. We are aware of some of these and use these very frequently in our research. 

ICD codes are good examples. ICD codes are things that have made billing and other administrative functions, and research a lot easier. There is some consistency that is there. It is not perfect. It is not always consistent. People make code differently for different purposes or across different locations. But it provides a big level of consistency and standardization that you would not otherwise have. 

With those same things in mind, all of the clinical pieces, including those things that are ICD-9 and ICD-10 codes are mapped to the SNOMED clinical terminologies. Drugs are mapped to RxNorm. Labs are mapped to LOINC. These national standards where folks across different institutions can understand what you are talking about in that realm. After it is transformed, we have the ability to add some logic and put best practices in. I will talk a little bit about that when I go over the Person table. 

But, there is the ability to do some work to help in something that you may forget to do. Or people may do and implement it in different ways. New experienced, and new inexperienced, and naive users may not know all of the different tips, and tricks, and best practices. As best that we can build those in and document what those are in the single place, the better and easier it is to use the data. As a transformation though, there is a quality assurance process that is needed to make sure that the data that comes in is representative of the source data. 

We have quality assurance team, as I mentioned_____ [00:21:26] Dr. Deppen who runs all kinds of scripts. He does reality checks. He does the types of analyses to make sure that the data properly represent the source data themselves. Then finally, we are building in VA the ability for the community not only to use, but to contribute to this process as well. The main point here is that VA OMOP data is available. You can request it. 

As we get requests; and each of these requests is filtered just to make sure that we have…. We are working with people who understand the data and know how to use it. We can provide help desk resources to get you started. We will show you other ways that you can use it. But that data is available. It is being used by groups in VA now. As you request it, VINCI is currently watching the performance of the VINCI system. We do not want to degredate that for all of our users. We are carefully providing opportunities for new users to be added. 

We are making sure that the system can handle the growth. You might want to know. Or, you can find information about requesting VA OMOP data. One of the best places not only for requesting it; but for learning about it is we have put together documents. You can get very detailed documents here as well. Anything you want to know can be found on VA Pulse. We created this as the VINCI OMOP users group. 

Here is an example of a document that is on VA Pulse that walks you step by step. Everything that you need to do to request OMOP data. We will talk about some of those things here. Do you need any special permission to get VA OMOP data? Well, the answer is OMOP data is CDW data that has been transformed and made available for use. If you have approval to use CDW data for your purposes and for your research, then you have approval to use VA OMOP. If you have – what does the VA OMOP data contain? Do you need to worry about additional security like Real SSN? 

No. Because VA OMOP does not contain names, or phone numbers, or Social Security numbers, or scrambled Social Security numbers. All of those identifiers and PHI are not part of the OMOP data model. We will show you though, how there is a bread crumb back to the original source data. You can get any information that you need by linking directly to the source data tables that you have permission for. But you do not need any additional or higher level permissions to get OMOP data. What about your IRB? Do you to amend your IRB? 

The answer is no. VA OMOP is not a new data source. It is transformed CDW data. If you have permission to use CDW; if you put that in your IRB saying what you are going to be doing. Then that is covered as well. Now, the one thing that you will need to do is if you have an active study, you can amend your DART application. If you do not have an active study; if you are just going in, then, you will just follow this in the first place. 

As you do this, in the narrative portion for the research request memo, you will mention VA OMOP. Then, the CDW domain checklist has just been updated. You will see on the CDW domain checklist. There is the nice form there. At the very bottom of it, you will see OMOP common data model v5, CDW production, and raw source. 

Alright, so that was how to access the data. Now, what do you do when you get it? Well, let us start by talking about what does it look like? What I did is I took a little screen capture of the tables. I am showing that right next to the diagram that shows the tables. In this area on the left, you see the diagram. On the right, you will see from a research project, there the data tables there. They look just like CDW tables. They come in. They are joined with your cohort crosswalk. They are in your folder just like the source tables would be for your CDW table, and your S patient data, and your local drug, and your Rx outpat data, et cetera. 

To quickly go through what some of these tables mean, let me use the diagram on the left to walk through it. The first piece that we are looking at is the clinical data. That is the bluish column, that first column there. OMOP data is person centric; which means everything links to a patient and revolves around that patient. There might be links to visits or other things as well; the providers and other things that may be associated with an encounter. But everything is associated with a patient whether it is encounter based or not. 

Because of that, any of the clinical data in each of those tables has a person ID that links you to the person table. The person table has demographic information. Now there is other information that you can get like their enrollment in the system or their – when we have observations for them in the system and death information. Currently, the death information is data to death. It is the vital status of the person; not necessarily about the cause of death. 

There are visits that occur. Each of those visits can have clinical data that is generated from there and procedures, drugs, devices, and conditions, measurement notes, and observation, et cetera. All of these elements are going to be linked together to have different relationships. That is what the fact relationship table does. Some of these tables like the device exposure table; we are working to get additional data in. 

Currently, what we have is data that has been in the CDW extracted and transformed. If it is in those production tables; and then, even we are starting to do some of the raw tables as well. Then, you can find in these conceptual domains for the standardized clinical data. The red box at the top is the health system data. 

There are some really exciting things you can do here. There are some powerful things you can do looking at where care is provided. How the care sites are part of – as granular as they can be – as granular as they are recorded. Then, how they can be rolled up into clinics and wards, and hospitals, and outpatient clinics, and rolled up into VISNs, and regions, and healthcare, the entire healthcare system. You can do things here as these care sites are standardized. You have got the ability not just to do station level work; but as granular work as is documented in the healthcare system. 

The health economics pieces are there as dubs. The plan is that we will continue to work with HERC towards putting some standardized health economics data in there. The model supports it. As we have released the clinical data, we are looking forward to moving towards the health economics data as well. Real quick, I will just cover the last column on the right there, the orange column. The standardized vocabularies are some of the power that comes to OMOP. 

What we did is we transformed the data. We did not necessarily magically change all of the data that was there. But we get some extra bonuses just because it is associated with the standardized vocabularies. That means as a clinical concept, it has a relationship to another clinical concept. Then by linking to those clinical concepts, we are mapping our clinical data to that concept. You automatically get that relationship with other clinical concepts. 

The OMOP community uses standards that you have heard of before. It has adopted the standards work from many different organizations that link together and map together. It will show how you can take advantage of some of the mapping and relationships between concepts just a little bit further down. Where can you learn about VA OMOP? How can you get up to speed with this new format of data? 

Well, as I already mentioned to begin with, we do have a Cyberseminar series where we will be covering these points more and more. The VINCI happy hours can be used to ask questions about OMOP. Or, how to get access to it. Just like you can ask about other things with VINCI. The VA Pulse site that I mentioned has incredibly detailed documentation there. But, we are always updating. We have links to that from VINCI Central and more general information on VINCI Central. We will be posting more and more on VINCI_____ [00:32:53], just little tips and tricks. Then, we will talk about how some of the definitions and mappings may make their way to VINCI-pedia. VINCI Central is a good site for that. 

In addition to what is documented and where you can go, we have places where we want to come to you. Now, you mentioned the happy hour is one of_____ [00:33:20] but it is more general topics are covered there as well. We have set up an OMOP users' call where we are available twice a month; every other Thursday to discuss OMOP. We do tips and tricks. We talk about user contributions. We have a forum for asking questions; and for analyzing data, and for diving in. That is where the experts can exchange information. The rest of us can learn from them. 

Then, lastly, for one on one things, you are welcome to join the OMOP users call or the VINCI happy hours and ask your question. Or, you can contact Concierge. Anything that has OMOP as part of the Concierge request, it goes to our special team. Or, Liz Hanchrow leads that endeavor at the VA Nashville. She and the VINCI Concierge team have answers and have access to folks to get answers to your OMOP questions. What can you endeavor? 

The goal is to decrease the amount of time it takes to get up to speed. Unfortunately, it odes take a little bit of time getting up to speed. That is why we are dedicated to helping you do that as well. We have got these resources to help you take full advantage of the OMOP data model. We talked about how to get access to it. What does it look like? How can we learn to use it? Let us get a little bit more depth into OMOP. Instead of just showing the tables themselves, I thought I would focus in one. 

The condition occurrence table is a big table where all of the information related to ICD-9 codes and diagnoses, and problem lists, all of those types of information are stored in the condition table. For VA, what we found is that we can really take advantage of the common data model. OMOP, the community realized that there are maybe some extensions that an individual or organization may employ to make things easier internally. We have stock columns. Those are ones that are part of the OMOP standard. 

Then, we have customized columns that all start with X. they are extensions of the model; which means that if I were to build an algorithm that took advantage of the_____ [00:36:22] columns, I would be able to deploy that in other healthcare systems. I will show you the pros and cons of that. Why we do that. But, any table that you look at in the OMOP world will have these stock columns. Then the table for its different needs may have some custom columns. 

Just like all of the CDW tables; in CDW, there is an SID for every table. If you are in the V diagnoses table in the outpats schema, you have a V diagnosis SID that is a primary key. A distinct row has its own ID. That is the same with OMOP as well. You have here a way to track the different rows. Notice that it is a person-centric design. Every table is linked to a person ID. You know exactly who that clinical data is about. 

There are though, according to different tables; there is more or less amount of data linking providers or visitors – actually more visits depending if they are encounter based or not. One of the great things that OMOP does is it allows you to keep track of what is called the source concept, while at the same time standardizing. What they call a standard concept. Let me tell you quickly what that means. What that means is you might have a local name, a local concept ID, or a concept code that you use for keeping track of things internally. All of those need to be mapped to the standard concept codes to be loaded into the OMOP data model. But you may not want to lose that granularity. 

There might be a few different ways that you identify a similar concept. You have the ability to – or a different terminology that you use to identify your concepts internally. You have the ability to do queries and look at data on a standard concept type level. But you have still got the ability to have the granularity of how you store the concept internally. I will show you some example of those. 

Now, we get into some of our tables. For convenience, we have added times. The OMOP common data model only has start and end dates. In VA, we have date times. We have, instead of losing the time element, we have added that as an extension column, if you need that. Then this right here that I am pointing to are the bread crumbs back to where they came from. Multiple different sources or tables can be combined into one conceptual domain. 

The condition table here, it might come from one patient diagnosis and some V diagnosis, and possibly from other tables as well. This X source table column, it lets you know where the data came from. The bread crumb back to the source and CDW table that is based on a SID. You can say specifically that this clinical row came from the outpat doc V diagnosis table and the SID there, the unique identifier row in that table is stored in that X source SID column. Then finally, we have some additional pieces that we just keep on there to help track changes. 

As things go across time, we will be able to see what is modified. When it was modified, et cetera. Alright, so let us talk a little bit more about the concepts that OMOP has, the standard and the source concepts. What they look like. This is an example. This is the source table from a research project that shows the concepts in OMOP. Then this is an example of what those look like. I am just looking right here at multiple sclerosis. You see that there is an ICD-9 code for multiple sclerosis. It is 340. That there is an ICD-10 code for multiple sclerosis as G35. I chose this example on purpose because a lot of ICD codes have multiple sub-categories. 

You have got three and four, and five digits in ICD-9; and then, after the decimal point, you may have 0, 1, 2, or 3 in ICD-10. But multiple sclerosis is a simple one. Now, let me show you, then. If you look down below that, there is a lot of granularity that is added when we look at the SNOMED vocabulary. SNOMED Is one of the most granular ways of describing clinical data. Not just multiple sclerosis but multiple sclerosis has many subtypes including primary progressive, and relaxing, and remitting, which is the most common. The secondary progressive and then some other conditions associated with that as well. 

According to the terminology, these right here are the standard data concepts; which means, if at all possible, you would like to map to that level of granularity. Now, the SNOMED also has and realizes that not everybody records at that level of granularity. But they also have the ability to map it a little bit less granular. If we look down at line 12 here, we can see that there is a SNOMED clinical finding for multiple sclerosis. 

This is actually what will map to our ICD-9 codes. What you can see here. One thing that is a little bit different about the concept table is it is kind of like a DIM table in CDW except there is just one of them; which means that you use the domain ID and the vocabulary ID to determine which – if you are looking at medications, or drugs, or procedure additions. If you are using ICD terminology or SNOMED terminology, et cetera. This is what an OMOP concept looks like. 

Now, there is some real power that comes with having OMOP have these standard vocabularies in there. I am showing a code snippet here, which is my way of showing that when you start with a concept table, you can use this other powerful OMOP table called concept relationship to lead back to the concept table. See how concepts relate to each other. I am simply connecting those concepts that I showed you before. The ICD-9 and ICD-10 codes for multiple sclerosis. 

I want to see how they map to SNOMED. This is the result here. It shows me that my ICD-9 code for 340 maps to the SNOMED code for multiple sclerosis. Now, note that G35, which is the ICD-10 code for multiple sclerosis also maps to that same SNOMED concept. Now, I hope you have not been too devastated by the transition to ICD-10. But as the data switches over, a lot of research as our study periods creep across 2005; we need to make sure that we have clinical concepts defined in both ICD-9 and ICD-10 codes. 

You can take advantage of some of the power in the concept relationship table to handle that. Then I will show some code. I am highlighting here an example that was given in a CDW training where you are looking at the ten most frequent conditions that were given. I am using – that were given in fiscal year '15. In theory, we are looking at before ICD-10 was implemented. We are linking – it is the highlighted portion. It shows that we are joining the condition table on the concept ID; the condition and concept ID is the standard concept ID for conditions. OMOP uses SNOMED. 

Here are the top ten most frequently documented condition codes in the VA for FY15. You will see the hypertension is up at the top. But there are no ICD-9 codes affiliated with these. These are the SNOMED codes as they have been mapped and stored. I think to myself, okay. But I do not know how to translate a SNOMED code into an ICD-9 code. I will just do a quick check. I will do the exact same query. But this will use instead of the condition concept ID, I will use the power of OMOP that lets me keep the standard and the source together. 

I will just look now at the condition and source concept ID. You do the exact same query but join it on the source concept ID. Voilà, instead of SNOMED codes, you have ICD-9 codes. Now, if you were paying close attention, you will see that the difference between what I found with my first query and what I got with my second query are tiny. In the research world, sometimes tiny is good enough. But let me go one step further and explain. For example, post traumatic stress disorder, which is the second line on both of those. 

The numbers add up perfectly. That is exactly what we want. But our number one culprit here, essential hypertension; the number is a little bit less than 10,000 off, about 8,000 off. For those of us that dig in the data, 8,000 off. Even if it is a matter of the denominator of eight million; 8,000 off is still not good enough. The power of OMOP allows you to see the relationship between those. What I did was I looked at all of the source concept codes that have been used and mapped to that essential hypertension code. It turns out that even in FY15, fiscal year '15, there were 8,348 ICD-10 codes used to describe – well, to document hypertension before the October 1st cut off. Because I used OMOP and the standard concepts that were there, I saved 8,000 potential members of my study population that otherwise would have been lost. 

The power there to have the links and the relationships together; and to be able to see the underlying relationships is one of the great themes that OMOP has to offer. Here, what I am discussing is the person table. The person table is very powerful as well. As you know, in CDW, people are linked at the station level. There are lots of good reasons for that. That is an absolute fundamental need so that we do not lose patient information; or merge and have loss of data when new information comes that shows that two people are the same person of lost station or not. 

That is a great fundamental piece of CDW. But, when you are using CDW, you have got to get to a place where at the end, you do not treat the same person at different stations as different people. That is one of the best practices. Once you find all of the information, you have got to roll up to the patient level. Person here does this. The challenge of rolling up is that you may come across some conflicts in the data. How does OMOP deal with some of those conflicts? 

One of the first things that it does. Every single row of data that is in CDW exists in OMOP except we do filter at the very beginning sort of the test patients. That that CDW has flagged as potential test patients even though they do not have the….. That flag is – and those who are not Veterans are removed before data is transformed into OMOP. Then the person – the global person is linked by the patient IDN; which again is part of the best practices for linking non-patients. Now, if you do that, how do you deal with all of the individual demographics? How do you know which demographic to use? 

We do use the best practices that have been documented. VIReC documents a bunch of these. In addition to what has been documented, some of those pieces that have not; we use a strategy of a manual chart review when needed. Heuristics when possible; but we try to make it as transparent as possible. I will give you an example of a preferred care site. For example, for many patients, the majority of all of their records at the station level have the preferred institution SID, the same. When that is the case, it is mapped there. The patient's preferred care site; the care site that is associated with that person at the global level is listed as their preferred institution SID. 

Now, for anybody who has only one preferred institution SID across all mappings, that is the one that is used. For all patients that only have one site, or one station to work with data, that is the care site that is used. Then for the remaining patients that have multiple and different preferred care sites, we use a heuristic. 

That just said, the minimum patient SID is the one that carries that preferred care site. This is one of those where working with folks who are experts in this area; you can contribute that particular piece to the OMOP data model. That can be the best practice that has been documented and moved forward. But what happens if you look at data conflicts a little bit differently? 

I had the pleasures of being with the folks at the Charleston VA yesterday. We discussed strategies for determining a patient's race. They do a lot of health equity research. They are really good at doing things like that. Well, you can see, this is the OMOP person table. This is the patient table in CDW. You go directly from the person source value to the patient ICN. You have got the bread crumb directly back to the source data. You can use any algorithm you need to create the data that you would like. 

Now, quickly, I will just leave you with an example. But even if you are using CDW data; and you do not have OMOP data yet. You can still use some of these logic data mappings that we put into OMOP to enhance your work. You will see these in CDW work. They are OMOP v5 DIM tables. What the DIM tables allow you to do just like any other DIM table is not see patient data; but see the data dictionaries. 

In this case, you see how the OMOP data dictionaries map with the CDW data dictionaries. Quickly, this is a view of Patient Chem Lab. You might think to yourself; wait a minute, I thought you were talking just dimension data? Well, the dimension data is there. What we show here is only dimension data. But there is one step further that we go because the Lab Chem Test dimension table does not have the topology and the units that – the topography and the units. Those come through the individual row, so the patient data. 

What we have done is linked together the Dimension table through the patient data back to the other dimension tables, and looked at all of the combinations of just the dimension tables. We are here only presenting the combinations of LabChemTestSID, TopographySID, and the Units. We take into account if the CDW has a LOINC code associated with that. 

We are able to use the combined dimension data and some logic to validate and to provide that as well. You can order by the frequency that these things occur; which means that the particular combination of creatinine plasma with milligram per deciliter at station 573 occurs five – almost 4.2 million times in the data set. That is a big dog. 

That is one you want to make sure you are not missing out; and that is mapped properly. Ordering it by frequency, you can see those that have elements; and those that do not even have anything to record it. You do not have to waste your time on the ones that do not have any instances in the database. Putting together dimension tables and showing how they map to OMOP concepts; and showing how the standard concepts here map with the source concepts allows you to take advantage of some of this logic. 

Even if you are using only CDW data for your study, you can use these tables to figure out which LabChemTestSIDs, and which TopographySIDs, and which Units you need to include as you are trying to define let us say serum, or plasma, or creatinine. This is looking at the same view and getting the more information. As these have been mapped, you can look at standardized concepts in the OMOP table; and easily see which ones meet your criteria and which ones do not. You go from trying to go through tens of thousands of individual local codes to maybe just a few hundred standard codes for any given study. 

I will leave it there. We would love for you to contribute. If you have some things that you validated and logic that you used; and data mappings that you have done. Ways that you define variables. We would love to work with you. We can put those in OMOP. We can give you credit. You can contribute as part of this great work. I will end there. Thank you very much.

Unidentified Female:
Great, thanks Scott. We do have a couple of questions. We have only got about three minutes left in the session here. But we only have right now about three pending questions. The first question here; how does one get access to OMOP for an operations project?

Scott Duvall:
A great question – so, with VA Pulse you can see the complete instructions as well. But for operations and having operational access to CDW. It also means that you have operational access to OMOP. OMOP is on RDO2 and RDO3. If your study is on AO1 or somewhere else, you can work through_____ [00:57:48] Base Camp; or again through the VINCI Concierge to make sure that your study has access – or that your project for the operational purposes has access to the OMOP data where you need it.

Unidentified Female:
Great, thank you. What is the source of the mapping from ICD-10 to SNOMED?

Scott Duvall:
A great question – so, all of these mappings come as part of the vocabularies for the standard vocabularies for OMOP. With ICD-10 that is still a little bit of a work in progress. There are many groups that are working on that as well. We can contribute to that. But that is a standard national endeavor where groups from all over the world are contributing. I believe it is through the National Library of Medicine, through UMLS. Or, those links that are being made in addition to other efforts as well. That are all brought in, aggregated, and updated as part of OMOP standard vocabularies. 

Unidentified Female:
Great, thank you, the next question here. Who does the mapping to standard terminologies? Is the source term preserved in the database?

Scott Duvall:
Thank you. That is a great question. One of the things that we aimed for was to be completely transparent. Not only is there a bread crumb back to the original source data. It tells you where that source data came from. But the original source value and the source concept code are preserved as well. Any of the data tables that have clinical data, they maintain both the standardized concept, the source concept, and the link back to the original source data_____ [00:59:50]. Who does those mappings? 

Well, the OMOP team takes advantage of a lot of the work that has been done in the community. If there are things like ICD-9 to SNOMED that have already been done, we take advantage of those instead our reinventing the wheel. For the local VA codes and other things that had not been mapped, we have tried to work with organizations in the VA that are doing that. We have tried to use the national data mappings as much as they exist inside VA. We take advantage of national drug codes instead of just simply local drug codes. 

Then, there is a process of exact matching heuristics for near matches; then quality assurance, looking for those pieces that are yet unmapped. Or, that would be where the mapping can be improved. If you have a validated set of data mappings that you would like to contribute or like to participate in that in the area of your interest, we would be more than happy to work with you to make that happen.

Unidentified Female:
Great, thank you. I am just going to do one last question here. I am sure there are some others out there. Scott's contact information or the VINCI contact information is on the screen right now. They will be able to help you out with any other question. Just one quick one – does OMOP include pathology data?

Scott Duvall:
A great question, and so, pathology is definitely a high priority for CDW. That is one of the data domains that is being prioritized. As CDW domains are low prioritized and are bought in, we add those as well. Currently, we have as much as topology in OMOP as we have in CDW.

Unidentified Female:
Great, thank you. We just past the top of the hour here. We are going to wrap things up. Scott, thank you so much for taking the time this prepare and present today. We very much appreciate the time that you put into this. For the audience, when I close the session out, you will be prompted with a feedback form. Please take a few moments to fill that out. We really do read through all of your feedback. Thank you everyone for joining us for today's HSR&D Cyberseminar. We look forward to seeing you at a future session. Thank you. 

[END OF TAPE] 
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