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Dr. Cheryl Cohen: Good afternoon, good morning everyone. Welcome to VIReC’s Database and Methods Series. Today’s session, as Rob announced, is Using CDW Microbiology and Pharmacy Data in Outcomes Research. We would like to thank CIDER for providing technical and promotional support for this series. The Database and Methods Cyberseminar Series is intended to help VA researchers understand how to use VA and non-VA data in research and quality improvement projects. 

Today’s session is the last in our fiscal year seventeen series. You can register for upcoming seminars and view archived sessions by using the URL that you see on the left side of the screen. 

Today we have two speakers, Charlesnika Evans, PhD, MPH; and Makoto Jones, MD, MSCI. Charlesnika Evans is a research health scientist with the HSR&D Center of Innovation for Complex Chronic Healthcare, also called CINCCH, at the Hines VA Hospital in Hines, Illinois. Charlesnika is a co-PI of the VA QUERI program known as Combating Antimicrobial Resistance through Rapid Implementation of Available Guidelines, acronym CARRIAGE. Most of Charlesnika’s work focuses on healthcare associated infections in Veterans who have high-priority conditions such as spinal cord injury. 

Makoto Jones is an HSR&D career development awardee at the Center of Innovation at the VA Salt Lake City Health Care System in Salt Lake City, Utah. His research interests in health services intersect with antibiotic stewardship and informatics as well as with other infectious disease-related domains. I will monitor your questions during the talk and present them to the speakers during the question and answer period at the end of this session. And right now I would like to turn over the presentation to Charlesnika Evans.

Dr. Charlesnika Evans: Great. Thank you for that introduction. So again, I am Charlesnika Evans and I’ll be giving you an overview of the VA CDW Microbiology and Pharmacy Domain, provide some examples of how specific data elements can be used for research questions, and also describe some limitations and strengths of these data. And we will, Makoto and I, will break this presentation out into examples where I’ll lead one example and he’ll lead another example and then he’ll go further into the limitations and strengths of these domains. 

So first, before we get started we’d like acknowledge several VA offices and people for their expertise in using these data as well as some of the funding sources that have been used to support some of the examples that we present here. 

So just to give you an overview of a summary of the specific agenda items for the talk today, we’ll give you an overview of the microbiology and pharmacy domains as well as two examples from those domains that focus on what are some of the data elements included as well as how the data is structured. And then we’ll provide you with some limitations and strengths as well as some other resources for VA data.

So first I’d like to get a little bit of information about who is on the Cyberseminar right now and what your role is in VA research. So if we can get the poll started, we’d like to know are you a research investigator or principal investigator? Are you a data manager or analyst? Are you a project manager, coordinator, or assistant? Are you from a VA program office or operations staff? Or are you another type of staff member not represented in these groups?

Rob: The poll is open. You can see the last option, other. I’ve written in that you can feel free to write this into the questions pane and I can read that off at the end. We have about 75% of the votes in. I’ll wait a few more moments until we get a little bit closer to 80 or above. Things have plateaued off so I’m going to go ahead and close the poll and then share out the results. 

And we see that 29% answered research investigator/PI; 33% answered data manager or analyst; 14% answered project manager, coordinator, or assistant; 5% VA program office or operations staff; and 18% answered other, and some of those were pharmacist, pharmacoeconomics program manager, research investigative PI, OIG, and research manager. Back to you.

Dr. Charlesnika Evans: Great. Thank you so much. So it looks like we have a good portion of the people being research investigators or PIs and data managers and analysts who this talk is really geared toward. 

The next question we’d like to know is what is your experience with using microbiology data and specifically what is your experience with CDW Lab Microbiology data? So the response categories are not worked with it at all; I have worked with CDW Microbiology 1.0 but not the latest version (Micro 2.0); I have been working with CDW Micro 2.0 but I am a novice; or I am beyond a beginner in using CDW Micro 2.0 data.

Rob: And this poll is open now. And the answers are flowing in. We have about 70%. I’ll wait a few more moments. And things have plateaued off so I’m going to go ahead and close the poll and share the results. And we see that a whopping 74% answered that they have not worked with it at all; 8% have worked with CDW Micro 1.0 but not 2.0; 12% have been working with CDW Micro 2.0 but are a novice; and 6% answered I am beyond beginner in using CDW Micro 2.0. [Unintelligible 06:57] whoops, I’m sorry.

Dr. Charlesnika Evans: Thanks Rob, and thank you for those poll responses. So just to give you a little bit of information that we, this presentation is really focused on those who have some knowledge of microbiology or infectious disease but very limited experience in using the CDW microbiology domain, which seems like that’s the majority of the people on the call, so this is a good population to be focused on.

So first I want to start with what’s new in Microbiology 2.0. Microbiology 1.0 was the first available national dataset on select microbiology data. And specifically that data domain only included bacteriology, so only bacterial organisms. It also only included organisms with antibiotic susceptibility test results. So it was very difficult to be able to determine if you had a microbiologic culture but that nothing grew in that culture, so determining negative culture. However, there have been a number of advancements in the new version of microbiology, also known as Micro 2.0. This data became available in 2015 and includes more microbiology test data. So it includes organisms without susceptibility test data. It also includes a variety of other different types of organisms besides bacteriology such as virology and mycology. It does not include mycobacteriology organisms, which if you have further questions about, Makoto can give you some information on that.

So some additional specific information on Micro 2.0. It contains, it’s individual level data on microbiology tests from October 1st, 1999, through present day. And these data come from the VistA microbiology package at each VA facility. Now an important feature for understanding these data are that the variables or fields of interest, such as the microorganism that grew in the culture, many of these fields are free-text fields. Therefore, this means that you could have multiple spellings or even misspellings of the same organism within a facility or even across different VA facilities. And we’ll show you some examples of that a little later. In addition, although VA medical centers use the same VistA software, facilities may vary in data structure or where they store information for specific types of microbiologic tests. So for example, you may expect to find test results for C difficile, Clostridium difficile, which is a bacterial organism, and you might think it might be in the microbiology data. However, much of the testing information for this particular organism is found in the lab chemistry domain of the CDW, not in the microbiology domain. And this may be because many facilities are using PCR testing to identify this organism, and thus they may more likely be storing that information in a lab chemistry section of VistA rather than in the microbiology domain. So I think an important point in using these data is that if you’re looking for a particular organism, you should have some reasonable expectation of the burden of this organism in your study population or in the VA as a whole so that when you start to really look at this data you can determine if you are missing a large amount of information.

So I know this figure is hard to see in one slide, but it’s really just to give you a picture of how the lab micro data is structured and the relationship between the tables. So if you are able, now actually you can go to the CDW metadata portal site for microbiology data, which I have listed in the lower right-hand corner of this slide, and that will give you a bigger picture of what the whole schema looks like. So overall these data are organized into 17 fact tables, and those are in this particular picture in blue. And then there’s multiple dimension tables which are the pink tables here. I will use also the terms fact and dimension tables throughout the presentation because this is the terminology that’s used in VINCI CDW data documentation. But overall what we mean by fact tables are that they are the parent tables where all of the specimen information, the test information as well as the patient identifiable information is held in these tables. And these tables are based on your cohort that you provide to VINCI when they extract your data. The dim tables, or the dimension tables, support these fact tables, so they provide additional test result information. And we’ll go through this specifically in our example later on. I also want to point out that the microbiology table here is actually the overarching main fact table for this domain, so all other fact tables are a subset of this particular table. And again, we’ll go through a specific example a little later.

So some additional information on this microbiology fact table, this larger overarching table for this domain. It contains data on all the specimens collected in the microbiology subsection of laboratory data in VistA. It not only includes bacteriology but also other microorganisms such as viruses and fungi. It includes information on the date and time of when the specimen was collected or reported out and includes information like the microbiology accession number for the specimen and the facility station number. It also contains the unique identifiers for patients and staff and additional key variables that could be used to link to the associated dimension tables. So don’t get worried too much about the notion of foreign keys versus the primary key, just know that these variables are used to link tables within domains. Specifically the microbiology SID is the primary key for this particular fact table, and if you did a unique count of this primary key you would get the total number of microbiology cultures for the timeframe of interest and for your cohort.

So I already said that there are a lot of fact tables associated with this domain. There are also many dimension or dim tables as well. Some examples include, antibiotic, which is related to the antibiotics tested against an organism. There is the organism table, which identifies the actual microorganism that grew in a culture. There is also topography or collection sample tables, which can be used to identify the location of an infection or the body site from where the specimen was taken from. And if you have access to VINCI already you can use or look at these tables and view them in the CDW work folder without having a specific cohort identified. Also, just in case you’re not that familiar with the terminologies used around fact and dim, the prefix for these tables are often D-I-M or dim.

So I also want to give you some examples of use of these data from the literature and specifically VA data. So two examples here focus on surveillance of select bacterial infections or colonization or antibiotic resistant, and these two studies by Doctor Suda and Doctor Fitzpatrick are from our research team in Hines and they are focused on assessing infections and antibiotic resistance in Veterans with spinal cord injury. Now we are often not using the microbiology data in isolation. We wanted to answer such questions related to risk factors, processes of care, or treatment and outcomes for infections caused by these organisms. So some examples of other studies focused on these types of issues include a study by Dr. Goto from the Iowa City HSR&D COIN, where they assess the association of evidence-based care processes with more totality and Staph aureus bacteremia. And then there is another example here from Dr. Nelson in the Salt Lake City HSR&D COIN where they focus on the attributable mortality of multidrug-resistant gram-negative bacteria and MRSA. So this is just a sampling of the uses of the VA CDW Microbiology [unintelligible 16:11] and epidemiologic and health outcomes research. I also want to point out that one of the major risk factors or treatment variables of interest is antibiotic exposure, which is also highlighted in these articles. And in order to answer questions related to antibiotic exposure or treatment, we really need to incorporate the VA CDW pharmacy domains. 

So I’d like to know what is your experience with CDW Pharmacy domains data? So this is our next poll. The response categories are not worked with it at all, I have worked with CDW pharmacy domains but I am a novice, or I am beyond a beginner in using CDW pharmacy domains.

Rob: The poll is open. And answers are streaming in. And the answers have plateaued so I’m going to go ahead and close and share out the answers. And what we have is that 47% chose not worked with at all, 30% chose I have worked with CDW pharmacy domains but I am a novice, and 23% chose I am beyond beginner using CDW pharmacy domains. Back to you, Charlesnika. Whoops, I’m sorry.

Dr. Charlesnika Evans: Great. So it looks like people have had a little bit more experience in using the pharmacy data rather than the microbiology data. And this is really just an overview of the pharmacy domain. So I have organized this according to how often the pharmacy domains are updated. So the ones that are updated nightly, which are often called the production domains, include BCMA, which is basically all the inpatient medications that are ordered, delivered, and administered to patients. And it includes information about the medication name and routes of administration and dosage. There is also the pharmacy outpatient table, I’m sorry, pharmacy outpatient domain. And that domain includes information on medications prescribed while patients were in outpatient visit clinic or upon discharge from the hospital. There is also the pharmacy patient domain, which we haven’t used much at all, but it contains some more administrative information around prescriptions such as the maximum number of days’ supply for a particular prescription or information on like the preferred language for instructions for the medication. Then there is also the purchase care domain, which is the domain that includes data on inpatient and outpatient medical care outside the VA that VA pays for. And that also includes prescriptions.

Now there is also the raw set of domains. And these domains are not processed in the same way as the production domains and are only updated every three months or so. And this includes unit dose and the intravenous meds domain. But I really bring them up because it may be that they’re are medications that show up in these domains that you think are in the production domains but they aren’t. So an example would be that medications that are prescribed in the emergency department or surgery you might assume that they are in BCMA or even in the outpatient domain, but they aren’t. You’d find them here. So you need to use these raw domains as well to make sure you are accounting for all the medications prescribed that you are interested in for your research study or operations project.

So again this is just an example of what these domains look like. This is just one domain, the BCMA domain, so you’re not expected to read this. Again, I have a link at the lower right-hand corner where you can get a fuller picture and zoom in on these particular tables, but again the complexity of all of these domains I think are key and important for you to understand in order to be able to use them effectively. 

But just to give you some example of variables or fields that you might be interested in in using some of these domains. In particular the Local Drug SID which links the prescription across multiple information dimension tables is really important to use. You can use this particular ID or key to link with other tables in order to get the name of the antibiotics, such as through the field Drug Name With Dose. You also might want to understand the Days Supply that were provided. Also the dosage amount as well as the unit the antibiotic was dispensed in.

So now we’ll move into the start of our examples for this. And the first example will be focused on assessing antibiotic resistance in microorganisms. And then the second example will focus on antibiotic treatment or exposure, and Makoto will take you through that.

So this first example, the next set of slides only focuses on the microbiology domain and will orient you to the tables we use for this example. So of note, I will mention antibiotic or antibiotic susceptibility testing, and I just want to make sure that you understand the difference between the antibiotic terms that I’m using for microbiology domain that relate to microbiology lab data and not to actual antibiotics that people are obtaining as prescriptions. So there is a difference there. And that next example from Makoto will really focus on the pharmacy data used and how antibiotics can be used, how antibiotics can be identified through those pharmacy domains.

So for this example there are some main tables that you would want to use. The fact tables in this example include microbiology, bacteriology reports, and antibiotic sensitivity. And then the dimension tables of interest include organism and antibiotic. And again, these data are hierarchical, so many of the tables are just subsets of the others. So we’ve already talked about the content of the microbiology fact table, and it includes all microbiology cultures including bacteriology, virology, and other types of organisms. But if we wanted to know how many microbiology cultures are available in our study cohort, we would do a unique count of the microbiology SID and this will give us all, the number of all the microbiology cultures for the study cohort and the timeframe. But since we’re interested in antibiotic resistance and we want to focus on bacteria, we need to focus on the bacteriology reports data.  And this is another fact table. And if we did a unique count of microbiology SID here, we would get the number of bacteriology cultures for the study cohort and timeframe.

The other fact table I want to mention is the antibiotic sensitivity table. And this table includes a subset of specimens that were included in the bacteriology reports. And it specifically only includes information on cultures that grew organisms and had antibiotic susceptibility testing conducted. So antibiotic susceptibility testing is conducted to determine if antibiotic therapy will be effective against the organism, for those of you who are not that microbiology inclined. This table includes interpretation information like if the microorganism was susceptible or resistant to the antibiotic. So in other words, if the culture was positive and had antibiotic susceptibility testing, it should be in this particular table.

So if you did a unique count of the microbiology SID of this table, of antibiotic sensitivity, this would give you the number of bacteriology cultures with antibiotic susceptibility testing for the study cohort and timeframe. You can then link the data from these fact tables with the dimension tables of interest. So in this example we are interested in dimension tables organism and antibiotic. And again, the organism table tells us the organisms that grew from the culture and the antibiotic table gives us the antibiotic or antibiotics that the organism was tested against.

Also, I just wanted to clarify because it can be confusing when talking about these specific dimension tables, actually the dimension table organism also has a field called organism. So the table is called organism as well as the field of interest that we really want to focus on is also called organism. And then the same thing goes for the antibiotic dimension table. It’s called antibiotic, but there is also a field or variable name called antibiotic as well that we are interested in. And then you can use the keys organism SID and antibiotic SID too from these dimension tables to link with the micro.antibiotic sensitivity table.

So I’m now going to focus a little bit more on the details of this example with these three specific tables, antibiotic sensitivity, and then the dimension tables organism and antibiotic. 

And just to give you an overview of the process for identifying an antibiotic resistant organism, you’d want to identify the organism, identify the antibiotic of interest, merge that data with the micro antibiotic sensitivity fact table, and then standardize some of the antibiotic sensitivity results and then describe your organisms by percentage resistant. Now I just want to have a slight disclaimer that this is just one of several approaches one could take with identifying an antibiotic resistant organism. I know Makoto has a totally different way of doing this, but this is just to give you an example of one way that you can do it.

So first you might want to just identify a full list of the organism table, and here is a screenshot of the SQL query and the results from this query of the organism field. And as you can see, this field has a lot of different things in it besides an actual microorganism. You can see there's missing, there’s unknown at this time, there is one plus RBC, so these are not specific organisms. So you really need to look at this in order to identify the different types of ways a particular organism might be shown. 

And here is an example of after going through that list and you’ve identified a specific type of organism you’re interested in, you have to standardize this information. So for example, if you’re interested in identifying all Klebsiella oxytoca, you can see that there are a number of variations for this organism here. And this is an actual sample output from the dimension table organism, and this is just a sampling of some of the ways that Klebsiella oxytoca shows up. And then we, for our study, re-categorized this all into Klebsiella oxytoca using one standard way of naming it. And if you were looking for Klebsiella as a whole, so Klebsiella pneumoniae added to that and others, you would even find even more variants of Klebsiella. In a recent review of this field, we found that there were 259 unique versions of Klebsiella. So again, you need to really carefully look at this field in order to identify all the organisms of interest.

Your next step is you want to identify the antibiotic or antibiotics tested against that organism you are interested in. And in this case, in our research group, because we are doing this for a lot of different organisms, we review the entire dimension table and antibiotic for this. So here is an example screen shot of a portion of what is in the antibiotic field using this SQL query. And again, you can see a lot of the information here is not relevant to antibiotic susceptibility testing, so again, being very careful about what you are looking for.

And so once you identify the antibiotic or antibiotics of interest, you need to standardize and categorize them. And in this example we looked at a number of different carbapenems: Ertapenem, imipenem, meropenem, and doripenem. And I'd like to point some of the misspellings that you see in here. Here imipenem is misspelled. There are periods in some of them; in this example ertapenem, and then multiple ways and one antibiotic could be represented. So again, this emphasizes the need to look at a full listing of the variables to ensure you are capturing all of the relevant antibiotics that were tested against that organism.

And so finally, or not necessarily finally, but one of the last steps you want to take is that you need to, once you’ve identified the organism of interest and also the antibiotics of interest, you need to merge that information with the micro antibiotic sensitivity data. And again, the reason we’re merging it with this particular table is because this has the interpretation information for the antibiotic susceptibilities, and specifically can tell us whether the organism was susceptible, intermediate, or resistant to the particular antibiotic of interest.

And again, we have the same issues around categorizing the antibiotic sensitivity interpretation field. You can see here that we have resistant, of a response of resistant, susceptible, or intermediate, but then we have all of these other variations as well, as an example. So same, just still the same issues around having a text-based field and that you really have to evaluate all possible permutations to make sure that you’re actually identifying the results that you need.

And so this is just again a review of the process that I already presented here.

So some considerations for this example, One, these fields are not standardized. You have to do a lot of data cleaning, which you can have a more accurate identification of this information by doing a full listing of the organism, antibiotic fields, and the interpretation fields. You need to consider all possible variations, including alternate spellings and misspellings. One of the things to note is that in the antibiotic sensitivity interpretation field, quantitative information like MICs or minimum inhibitor concentration may be in this field and so you need to do some further categorization on that. Also, I didn’t actually mention antibiotic sensitivity value, this particular field, but if you’re looking at susceptibility patterns you really should use this field as well as the antibiotic sensitivity interpretation field in combination to get at resistance patterns.

So now I’ll hand it over to Makoto to talk about antibiotic treatment and exposure.

Dr. Makoto Jones: Thanks. Let’s see. Okay. Hopefully everybody should see my screen at this point. So this example is really about tying together two things. One is microbiology and the second is antibiotic administration in the inpatient setting. And this is probably one of the more common tasks that the people will have. 

And just to demonstrate that a little bit, we’re looking at an inpatient course. The arrow notes that a specimen was taken and that grows staphylococcus aureus. And in this example, and you know really in the tasks that you may have like it, what you are trying to do is look at antibiotic use that was, or antibiotic administration given a certain timeframe. And in this particular case we are looking at [unintelligible 33:27] treatment. In your particular case it may be another antibiotic, it may be looking at it as their risk factor, in which case it goes before, or it may be long after. But this is the basic scenario that we are going to be looking at. 

For the sake of time I won’t go into all of these, but these are the dimensions and the transaction logs or fact tables that we are going to be looking at, along with the fields of interest, where pertinent. In this example coming up, I’ll point these things out to you.

So I am going to switch over to Microsoft SQL. So this particular demonstration is meant to explain. This is not necessarily the most efficient way that I would do it, and neither is it quite the way that we do it on our own. We have sort of a table driven architecture approach where we store a lot of the knowledge that we have. In this particular case what I wanted to do was something simple enough that, and working on tables that you would all have access to. So there are some shortcuts that I’ll point out and things that you may not want to follow in exactly the same way. 

So the first thing that we are going to do is, if we remember the dim dot organism table that Dr. Evans mentioned, there are a number of ways that that organism can show up. And I’m going to highlight a few of them here. They are the red text on this side. But what we are wanting to do is to take these raw strings and map them to standardized concepts. And this part is much in the way that actually Dr. Evans showed except that what we’re doing here is mapping to a standard vocabulary. In this case SNOMED CT, the CV SNOMED Concept Unique Identifier or CUI, in the second column there for Staphylococcus aureus. So if you want to talk about it you can go ahead and put a question in the comments. But you’ll see that the first entry staphylococcus species coagulates positive, which is not exactly but Staphylococcus aureus, but it is sort of an immediate ancestor within the SNOMED vocabulary. For practical intents and purposes I have coded as Staph aureus, but this isn’t, again, exactly the way that I handle it elsewhere, in our own codes. This is basically just for simplicity. 

So now that we have something that codes raw string to our concept, what I want to do for simplicity in the code, because the dimension tables can change over time, plus I don’t want to necessarily join on everything, I just want my selected organisms. This bit of code here gives me the organism SID, which is the unique identifier primary key on the dim dot organism table, and it’s going to tell me which organism that goes to. So now I have what essentially I will use instead of a dimension table so that I don’t have to use them all. 

The next step that I want to do is I want to actually find all of the examples of, or all of the Staphylococcus aureus isolates. And in order to do that I am going to look through all of the tables, so mycology, parasitology, virology, antibiotic sensitivity, and antibiotic sensitivity comments. In reality, most of the Staphylococcus aureus is probably going to be found in antibiotic sensitivity and antibiotic sensitivity comments. Maybe if it grows through somehow in mycology, but if I was looking for Candida albicans, say, I definitely would not look strictly in mycology. Again, for purposes of demonstration I show them all. 

And what I am going to do here is, as I look through each individual table I am going to transform them so that I can keep track of where they’re all coming from. In this particular case you can see that, you know, I’m pulling out mycology and pointers to microbiology and the micro table, although as long as the, as well as the organism SID so that I can find all of the organisms from each of the tables. So I’m going to use a CTE to find my antibiotic sensitivities, my organisms antibiotic sensitivity, antibiotic sensitivity comment, mycology, parasitology, and virology. I am going to put them in a table and here we’ll just take a look at what we found in it. In this particular case I’ve, so microbiology, the micro, the SIDs and so forth, the actual SIDs that link to a fact table have been hidden here, but the actual ones are present. What happens here is a list of all of the Staphylococcus aureus that meet my criteria within station 660, which is Salt Lake City. You’ll see that I have both the Staphylococcus aureus and antibiotic sensitivity, that will be the organisms with susceptibilities and antibiotic sensitivity comment, which is the list of those isolates without. 

The next thing that I want to do is that I want to get all of the, the rest of the information that I need to link to antibiotics. And that is I need to get the identity of the patient and I need to get the time, both of which are available in the microbiology, micro.microbiology table, which means I need to take the microbiology SID, which I took from here, on my table, O.microbiology SID joined to the microbiology to get those extra fields. And after I have done that I have a table which has everything that I had before plus the patient SID and the specimen taken date time. 

I need to do a similar thing that I just did with barcode medication administration data. Again, for the purposes of time and explanation, I simplified this a little bit. Usually we go to RxNorm as our standardized vocabulary. In this case I have just taken the raw string, which is actually cefazolin, and coded it to my term. I want to do the same thing here where I look at the dimension and then just take what I need, so now we have local drug SIDs. And then the coded drug, which that represents no matter what it may look like. And then in a manner similar actually to the way we did it for organisms, I’m going to look through BCMA additive, BCMA dispensed drug, and BCMA solution to find the different places that my drug might be hiding out in. Cefazolin is an IV drug, so in general it won’t be in dispensed drug. I plugged this in for completeness sake. In general it probably won’t be in solution most of the time. However, you can always be surprised. So it is usually an additive but it can be [unintelligible 41:40] solution. So in order to get everything we’ve gone through each one of those looking for our ingredient and have put it into a file, making sure that it was given, G for given, within our timeframe, and I’ve added station 660, which is technically redundant because I’ve already limited it when I got my dimension, but it actually speeds it up. 

So I am going to look at my query again. Again these have been blanked out for, you know, not showing a huge number of SIDs on a fairly public Cyberseminar, but you see here that we have medications that were administered at a given time and that it was cefazolin to a particular patient. Now because we have times and patients, drugs, for drugs and organisms, and one final step, we can join them both together. In this case you can see I take the Staphylococcus aureus organism that I had. I am joining them, looking for those that were administered, cefazolin, to this same patient between minus one of the specimen taken date time and day plus three. Your specific criteria may vary because of your particular purposes. Remember that specimen taken day time and even administration time may not be quite what they seem. Sometimes specimen taken date time is not exactly when it’s taken from the patient and unfortunately it may actually be the time of arrival into the laboratory. So usually use some tolerance terms, even when I want to be precise and say when it’s definitely administered after.

Finally, you know, take that and join that, and I’m looking through, I see patients with Staphylococcus aureus being given cefazolin between this time and this time. Min and max action date times to do that. One thing that I will point out really quickly is that I actually do know that the first three patients here are actually all the same individual. You can look from the specimen taken date time that I’ve hidden the SID here, but this is, this belongs to one culture and this belongs to another. One thing that you need to be very careful of is that each individual facility may have slightly different practices on when an organism first grows up and susceptibilities haven’t been taken, whether they actually delete the original organism or not as they should. Sometimes you have some repeats. If you treat these as separate organisms coming from the same individual from the same culture at the exact same time, you’ll probably end up in over counting.

So a quick overview of limitations and strengths so that we can get to questions. So remember that workup and data entry may not be systematic, that whoever is entering data is doing it for a specific purpose and not necessarily for your secondary purpose. The rusty bucket at the right-hand corner, lower corner, is meant for me to talk about data providence and data use. So data providence is in regards to where data came from. And then data use, what you want to use it for. So in case of fire, using a rusty bucket to get water and throw it on the fire is a perfectly good use for using that water. However, if you’re thirsty you may or may not want to drink out of a rusty bucket. And in this particular case it does matter. So just because the data looked like you can use it for a purpose doesn’t mean necessarily that you should. So as an example of that, be aware of selective reporting. Selective reporting is the practice that the lab and/or antimicrobial stewardship have of either not reporting susceptibilities or actually changing them to resistant when in fact the laboratory report of them is susceptible. If you were building antibiograms you have to be mindful of these particular practices. As Dr. Evans mentioned, so there are text-based fields that are not necessarily standardized. If you were interested in finding negative cultures you need to go through all of the organism list, and be careful because the organisms may actually read out negative or normal flora, those types of things. Be aware as Dr. Evans mentioned that organisms or resistance can be stored in other places like laboratory chemistry. And as mentioned, use all the fact tables to find organisms because yeast may in fact grow in bacterial blood cultures, for example.

Remember that if it’s not prescribed in the VA you’re not going to find it in the predicative tables that we’ve may have mentioned and focused on here today. For pharmacy data, BCMA does not include outpatient, emergency room, hemodialysis, surgery slash or really operating room administrations. Can look at orders or the IVD UD package to see if they’ve got it, but you’ll have to work on that. The emergency room has a stock of antibiotics, so if you’re looking for outpatient antibiotic prescriptions they may not be logged except in the notes. We have used natural language processing in the past for this.

Dose for BCMA is not standardized; it can be difficult to use. The route of administration in BCMA may be different than what was actually administered. You’d have to again go to the IVD UD package to get a better understanding of that. Prolonged administration or extended infusions can be, unfortunately, documented either at the start or the finish, so be careful. And if the data quality is not documented you’ll need to, have to check it yourself.

There are some remarkable strengths about the dataset. It includes cultures, culture data from a number of different organisms, millions of records from microbiology and pharmacy, the ability to link with other sources. You have the opportunity to answer some, not all, but a great many clinical, epidemiological, and health services and outcomes research questions that otherwise wouldn’t be possible with just a handful of sites. And for pharmacy, particularly with the inpatient BCMA, so since approximately 2005 there have been audits and quality checks on BCMA implementation that has been monitored and it is documented to be high. 

So for the sake of time I’ll go through this very quickly. This is just a sampling of currently funded VA studies. The HSR&D QUERI funded CARRIAGE study focusing on carbapenem-resistant Enterobacteriaceae and antimicrobial timeouts, my own CDA, understanding and improving decision-making in pneumonia with Barb Jones here in Salt Lake, comparative effectiveness strategies to control Staphylococcus aureus infections by Dr. Schweizer and the Patient Safety Center for Inquiry lead by Drs. Rosen and Gupta in Boston.

So final question, your plans. Question, so what are your future plans for using Corporate Data Warehouse microbiology and pharmacy data? The options are: I do not plan to use these data in the future; assess risk factors for infection or antibiotic resistance treatment; evaluate outcomes; conduct surveillance, infection control, or antimicrobial stewardship activities; evaluate impact of national initiatives on infections, antibiotic resistance, or stewardship; or other.

Rob: And the poll is open. Audience members, you can see that you are able to select all that apply in this poll. I’d just like to remind everybody that it’s now 1:53. We have a few questions pending. We can stay a few minutes late if it’s okay with the presenters and Dr. Cohen, but if we do and audience members need to leave early, please stick around for a moment and fill out the survey when you close. I am going to go ahead and close the poll and share that result out. And you’ll see that 5% chose that they do not plan to use the data in the future; 40% plan to assess risk factors; 71% plan to evaluate outcomes; 51% plan a surveillance on infection control, antimicrobial stewardship; and 33% plan to evaluate the impact of national initiatives on the above factors. Back to you. Makoto? Cheryl?

[Silence from 51:30 to 51:37]

Dr. Makoto Jones: Sorry about that. I was still on mute. So we’ll go to the other resources section from here.

[Silence from 51:42 to 52:01]

Rob: Is this for you Makoto? Is this your presentation?

Dr. Makoto Jones: I believe Dr. Cohen was going to take it from here.

Rob: Okay. Cheryl, I think you’re still muted.

Dr. Cheryl Cohen: Okay, great. Can you hear me?

Rob: We can.

Dr. Cheryl Cohen: Okay, great. So we have some additional resources that may be helpful. Here is a link to the VHA Data Portal, which will lead you to information about CDW. Here is link to the VIReC intranet that provides summary documentation on CDW datasets. So these slides are included in the slides you can download. And_

Rob: Cheryl, that was Makoto’s screen that was being shown. Can you go ahead and click on the_

Dr. Cheryl Cohen: Oh, I’m sorry, okay. 

Rob: There you go.

Dr. Cheryl Cohen: Okay. So there are some resource slides with information on how to get to the VHA Data Portal. And let me move this. I think you’re seeing my dash, are you seeing my dashboard, Rob?

Rob: No, we’re seeing the contact information slide right now.

Dr. Cheryl Cohen: Okay, great. So I’m going to give you some audience questions right now. And please excuse my pronunciation. Some of these are tricky. So one comment. Keep in mind different microbiology labs may be using different, i.e. non-data susceptibility break points, particularly for Enterobacteriaceae. And this comment came in around slide 24. So do either of those speakers have any comment about that?

Dr. Charlesnika Evans: We agree.

Dr. Cheryl Cohen: Okay, good enough. Okay, next one: Histo cocci, other fungals by serology or by tissue type, bronch brushings. Are these in mycology or microbiology? So they’re asking about fungals by serology or by tissue type, and I guess these are bronchial brushings. Are these in mycology or microbiology?

Dr. Makoto Jones: Right. So in general those that relate to traditional microbiology methods and growth will be found in microbiology. A test for antigens or serologies will generally be in laboratory chemistry. However, I always look in both. So you can see remarkable things in microbiology and even some cultures do show up in laboratory chemistry. When looking at those specific types of tests you need to look in both places.

Dr. Cheryl Cohen: Okay, great, thank you. Next question: You mentioned using two resistance results interpretation tables. Can you review once again why and which ones? I can move if you would like me to move to a particular slide, I could do that.

Dr. Charlesnika Evans: I think that was probably because of the, so I mentioned the antibiotic sensitivity value and antibiotic sensitivity interpretation. I think that was the, in relation to that issue, one because the susceptibility results end up in both. One has often more or less has the MICs, or the minimum inhibitory concentrations, while the other usually has the interpretation of that value. But it’s not necessarily that every VA facility reports it the same, and so you should use both if you want to make some type of interpretation about the susceptibilities. 

Dr. Cheryl Cohen: Okay, great. Next question: Often cefazolin will be captured as a solution, and that was in quotes, cefazolin and other antibiotics are commercially available as premixed products. I guess that was just a comment.

Dr. Makoto Jones: Indeed, yeah. I agree, which is the reason why I wouldn’t just, you know, look at any, at just one of those tables.

Dr. Cheryl Cohen: Okay. Let me check and see if there are any other questions here. Let’s see, how can I identify negative cultures?

Dr. Makoto Jones: Hmmm, that’s a good question. Charlesnika, do you want that one or should I take it?

Dr. Charlesnika Evans: [Unintelligible 57:11] after you.

Dr. Makoto Jones: So the definition of a negative culture is a culture that is not positive. And to a certain extent that means that it’s one of, even though it seems like it should be simple it’s something that is perhaps more difficult than a targeted look for a single organism. It means that you have to go through every single one of those organism tables, antibiotic sensitivity, antibiotic sensitivity comment, mycology, etc. Look at the organisms that come up and determine that none of them are positive. And because negative can actually be the name of something, an organism entry, just because you have an entry doesn’t mean it’s not negative. So after you have gone through all of those, determined which organisms count or don’t quite count, "organisms" or don’t count as growth, then you can determine what a negative culture is. This is probably one of the most frequent questions that we get.

Dr. Cheryl Cohen: Okay, I think that’s all the questions we have today. I’d like to thank our speakers and also remind the audience about the next two database and methods Cyberseminars. These are the first two seminars in our fiscal year eighteen. October 2nd, Maria Souden will provide an overview of VA data and research uses. And on November 6th, Linda Kok will present on requesting access to VA data. And you can register for both of these by checking the URL that’s included in the schedule slide at the beginning of this presentation. So once again, thank you very much to CIDER and our presenters. 

Dr. Charlesnika Evans: Thank you.

Dr. Makoto Jones: Thanks.

[ END OF AUDIO ]

