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Medication Reconciliation (The Good, The Bad, and The Ugly)
Good morning, and welcome to class 212, Med Reconciliation, The Good, The Bad, and The Ugly.  In case you aren't able to guess from the list of names, I'm Jennifer Blanchard, and I'm going to go ahead and start this morning's session with our objectives and a little bit of history, and then we'll get into the actual strategies that have been implemented. 

First thing we want to do is give you an idea of the objectives that we'd like to cover with this morning's talk.  We'd be remiss if we didn't go into some of the background data on medication errors, why we're all here today.  We're going to go ahead and review the IHIs 100,000 Lives campaign, review Joint Commission safety goal #8, something that's near and dear to all of our hearts.  Define medication reconciliation, take a look at some of the technology we work with and its limitations, and then go ahead and highlight some regional software developments that have been used to successful fulfill med reconciliation requirements.  We also want to give you a few of our lessons learned, some things that we've struggled with and some things that we've found to work very well, and then maybe take a look at some of the solution strategies and future interventions that we might see.

So first and foremost, I think we're all aware that med errors occur, but maybe we haven't looked at the hard data.  Some things to keep in mind is that incomplete histories can undermine our ability to deliver comprehensive care.  Inaccuracies in the medication documentation can lead to prescribing errors, clinical harm, and measurable adverse outcomes, and many of us have seen these with our own eyes.  Medication errors are the most common type of healthcare error, and we all know patients that have experienced them to different degrees.  The Institute of Medicine reports that a hospitalized patient can expect on average to be subjected to more than one medication error a day.  Of course this takes into consideration things like missed doses, wrong IV rates, but it's still a staggering statistic when you really look at it.  And just to give you a perspective, preventable hospital-based adverse drug events can add an estimated $8700, and this is in 2006 dollar numbers, to the cost of a hospital stay.  In a facility where cost containment is important, not only patient care comes into factor here, but this is an expensive venture for our facilities.

When are these errors occurring, when do we have to think about this?  Transition points and interfaces in care are common areas where clinical errors are going to occur.  When the patients are moved from one care setting to another, or from one provider to another, they are particularly vulnerable to these medication errors.  So the Joint Commission International Center for Patient Safety reports that communication of medication information at these transition points of care have been cited as a major causes of medication errors.  There's a breakdown, things aren't getting passed on appropriately.  So further, they have estimated that about 46% of the medication errors occur during a patient's admission to or discharge from a clinical unit and/or a hospital.  And for those of you that work in these inpatient facilities, we know that to be true.

Moving on, let's take a look at the 100,000 Lives Campaign.  The Institute for Healthcare Improvement announced the 100,000 Lives Campaign in December of 2004.  It was a national initiative to involve thousands of US hospitals in an effort to prevent 100,000 needless inpatient deaths through improvement in care.  The IOM estimated at this time that as many as 98,000 people were dying each year in US hospitals due to medical injury, and they wanted to do something about it.

So the core of their campaign involved participating hospitals committing to making changes that have been proven to prevent death.  And these changes included all of the following.  They wanted to see the deployment of a rapid response team, deliver reliable, evidence-based care for acute myocardial infarction, prevent adverse drug events, prevent central line infections, prevent surgical site infections, and prevent ventilator-associated pneumonia.  Most of us are very familiar with the cores of this campaign.

So the prevention of adverse drug events, or ADEs as we like to refer to them, involve the implementation of a med reconciliation system for inpatients.  The reconciliation must occur not only at admission or discharge, but also during any transition point in care.  So for example, if you're transferring a patient from the MICU, where you have a lot of different order sets and protocols that are specific to that unit, reconciliation must occur for them to go to the floor or we're going to have some gaps in the information and potential for error.

Some other things to consider with this campaign.  They found that poor communication of medical information, something that we've already heard, and information gaps at these transition points-in-care can account for up to 50% of all those med errors.  These errors of omission and information gaps in the medication history can actually account for up to 20% of adverse drug events in the hospital.  We've all had those patients who forgot to tell us they were allergic to the penicillin until we were ready to prescribe it.  Several studies have shown that the implementation of a simple standardized reconciliation form can have a five-fold reduction on errors in these situations.  And each time a patient moves from one setting to another, clinicians should review the previous medication order alongside with the new orders they intend to write, and plans for care, and reconcile any differences at that point.

So the Institute for Healthcare Improvement has progressed from the 100,000 Lives Campaign which was a great success to the 5,000,000 Lives Campaign, which was officially started in December of 2006.  The 5,000,000 Lives Campaign challenges the participating hospitals not only to adopt those previous six core measures but to add another six, for twelve in all.  So they want to save 5,000,000 lives and reduce patient injury.  So one of the changes advocated was medication reconciliation across the continuum of care to prevent these adverse drug events.

So the Joint Commission didn't want to be too far behind, so in keeping with the times and all the attention being focused on the prevention of med errors, they officially added med reconciliation to the patient safety goals in 2005.  It was on the list for 2006, it's there 2007, and it's there for 2008.  The thing to keep in mind is it's not going to go away.

So what exactly does it say?  Most of you read this, you know it, but sometimes it's good to review it again.  First point of this is that they want us to accurately and completely reconcile medications across the continuum of care.  So safety goal 8A states that we should implement a process for obtaining and documenting a complete list of the patient's current medications upon the patient's admission to the organization and with the involvement of the patient.  This process includes a comparison of the medications the organization provides to those that might be on the list that patient has brought with him.

The second step is that a complete list of the patient's medications is communicated to the next provider of service when it refers or transfers a patient to another setting, service, practitioner, or level of care within or outside the organization.  The complete list of medications is also provided to the patient on discharge from the facility.  So we need to send something home with them.

So what are some of the steps that we need to consider to be able to successfully reconcile meds?  First and foremost, we need to engage the patient.  For some facilities this is a novel idea.  In the computer generation it's easy to cut and paste and click and copy, so it was time that we went back to actually talking to the patients, finding out what they're taking, if they know what they're taking, and how they're taking it.  We need to assemble a complete medication and allergy history and have that documented.  We need to compare this against any recorded lists we have within the facility or that the patient provides.  We need to compare the medications they're currently on with new orders anticipated during the next care context.  We need to reconcile discrepancies.  We need to update the changes throughout the episodes of care, and we need to document the reconciled list and distribute that to the patient and/or the next caregiver.  Sounds simple, right?

To do that the first thing we have to do is remember what a medication is.  Now I know this is a pharmacy track program, and most of us feel like we have a good handle on this, but just to remind you, medications can include prescription medications, sample medications, and over-the-counter agents, vitamins, herbals, and neutraceuticals, vaccines, diagnostic and contrast agents, radioactive medications, parenteral nutrition, blood derivatives, IV solutions, and basically any product designated by the FDA as a drug.  So that kind of adds a few layers that maybe we hadn't considered in the past.

So when must this reconciliation occur?  Whenever a patient moves from another setting, service, practitioner, or level of care within or outside the organization.  Any time a medication order will be written or medications will be used in the treatment plan.  Any time the effect of a medication or the presence of a medication sensitivity may impact your treatment plan.

And where should it occur?  Not only when, but where?  Well it's pretty obvious.  Inpatient, Outpatient, Urgent Care, Episodic Ambulatory Care, your imaging, procedural, and ancillary settings, and then any of your home based encounters.

So because we are a pretty technologically advanced facility, the VA, there is a role for technology in this process, and some things to keep in mind.  Complex medication lists can impede clinic throughput and increase the likelihood of cognitive errors, so we need to be aware of that.  Electronic record systems can accurately aggregate fragmented or distributed medication lists.  And information technology can be used to create independent and redundant error checking systems.  There's also automation that can support reconciliation by providing a structured and uniform approach to data management and the workflow process.

But there are some limitations within our VA system.  It is comparable to other mature electronic health record systems, but there is fragmentation of data across multiple views.  We have episodic orientation that may confound representation of a continuum of care.  And it may not embed well with existent process of care.  There is also significant cognitive overhead associated with an electronic health record interface.

So in keeping with this, many of the facilities have taken it upon themselves to develop a regional software in order to implement a new medication reconciliation process that's consistent with the JCAHO safety goal #8.

What we'd like to do is take a look at four facility strategies that will be highlighted.  We're going to look at Cincinnati VA Medical Center, the Hines VA Hospital, Portland VA Medical Center, and the Miami Healthcare System.  And what you'll see is strategies that range in complexity and degree of technical support needed to implement and maintain.  Some are very basic, some are extremely sophisticated.

We'll go ahead and start with my facility, the Cincinnati VA, and what we were able to come up with for our outpatient clinic setting.

So the first thing that we did is we took a look at bringing in some Class III software that was originally developed at the Tucson, Arizona VA by Donald Watkins.  And we do have his permission to use his name, so if you end up contacting him later he won't be surprised.  And what it does is it allows us to create a patient friendly large print medication calendar that can be used during the med reconciliation process in the outpatient clinics.

We were lucky enough to be able to modify the software locally to include a few aspects that we felt were important for successful med reconciliation process.  We were able to have active medications that had been placed on hold by either providers or pharmacy, so those would show up on the list.  Recently expired medications, and we went ahead and extended that from a 30 day window to a 90 day window to be consistent with our push towards 90 day fills.  And then of course in light of the push to document all the non-VA medications and herbals, we wanted to make sure that that list was included as well, so that we could have a comprehensive list.

And here is a screenshot of what that calendar looks like.  You'll see on the right you have the prescription information including directions, refills remaining, and when that prescription will expire.  And as you progress across the page there is a calendar grid that can be used for additional explanation of more complex dosing regimens, to highlight when things should be taken for the patients if you want to include that in your review.  So the first pages that will print off include your active prescriptions.

Then we have a recently expired area that allows you to go back for three months, this has proved especially beneficial in primary care where we know some of those maintenance medications will fall off the profile and not necessarily get renewed unless they're caught in a system like this.

And then your non-VA medication list, which I think most of us that are involved with this realize are getting longer and longer, and a lot of patients are using these alternative medications, so it's important to have those documented for med error checks.

What we've been able to do is get the outpatient clinics to print the calendars at the time the patient checks in for an outpatient appointment.  Currently with this Class III software it can't be batch printed, so it's printed on an individual basis by the clerks, or in some cases the provider themselves when the patient checks in.  It does require the providers to be logged into VistA to print it, but it only requires a couple of keystrokes to get that list to print.  The patients are then instructed to review a calendar prior to meeting with their provider, and note any discrepancies, and also add any additions or changes to the list.  The calendar is then reviewed with the healthcare provider during the course of the visit.  We do ask and expect the providers to document any changes to both the paper copy and then electronically within CPRS.  And then at the conclusion of the appointment the patient will leave with an updated medication calendar or medication list at the end of the appointment, that's compliant with JCAHO's safety goal #8.  Hand annotated changes are considered acceptable, and that is the most up to date copy for the patient at the end of the visit.  Now we have had this process in place for the most part since June 1st in all of our outpatient clinics.  And initially, as you can expect, there was some resistance and some hesitation on certain area's parts.  But we've gotten tremendous buy-in from our primary care clinics, they really appreciate the list being presented at the beginning of the appointment, and they've found that it's really saved them time in the long run.  So that's been a nice pat on the back I guess you'd say from primary care.  And slowly as more facilities see the value of it, we're getting more and more buy-in from our clinicians.

At this point I'd like to go ahead and turn over the talk to Dr. Robert Silverman, and let him talk to you about Hines VA's process.

Dr. Silverman:  Good morning.  I'd like to spend just a few minutes describing the tools that are in use at Hines and have been distributed for use to some other facilities, especially during the year since this seminar was presented at last year's conference.

If you'll recall, back on slide 12 Jennifer referenced the requirement in the National Patient Safety goal for a complete and accurate list of medications to be provided to the patient.  And one of the considerations that should be taken into account is how complete that list can be with data we have available for VA.  So let's look at categories of medications that comprise, as Jennifer described we looked at what is a medication, but what do we have access to?  We have access to information about locally dispensed outpatient prescriptions in your outpatient package.  We have access to information about inpatient orders, we considered the unit dose package.  We have access to non-VA medications documented at your facility, obviously assuming that they are documented in CPRS's non-VA section.  And new as of this calendar year, and certainly since last year's presentation, remote medications from other VA stations and in certain circumstances, from Department of Defense database.  We have four different categories that comprise a patient's complete medication profile.

A little bit of background about Remote Data Interoperability, or known by the acronym RDI.  RDI allows VA providers and pharmacists at one facility to interact with patient data from other facilities.  And in its intended and current implementation, RDI will retrieve outpatient medication and drug allergy information from the Health Data Repository, from the HDR, and it performs order checks against this information with the existing order check functionality.  So that would be drug interaction and drug allergy checking is now occurring in CPRS real-time against an order that is being entered, not just against local data but also against remote data.  The CHDR project also uses RDI to do these medication and drug allergy order checks against Department of Defense data that is present in the HDR.  And this data would be displayed to any CPRS user as long as the patient is marked as what's known as an active dual consumer at a VA sharing care with a Department of Defense facility.  So there are several of these stations, and as long as that patient is marked ADC in any one of them, now you have their VA and Department of Defense data comprising that remote portion of med profile information.  We've got these four large buckets of information that can comprise a complete medication profile.  So what can we do with that in terms of medication reconciliation?

There are some new tools we have available that use these RDI components.  One is a TIU data object, which I've named Remote Active Medications.  If implemented at any of your sites the name of it is not obviously the critical point, the function and the data behind it is what's important.  You can name it whatever you want.  And a new health summary, again, name not so much important as its features, I've called it the Medication Reconciliation Profile + Remote.  And as you'll see during Blake's portion of the presentation, this is a health summary, it's a report that originated from a presentation by Portland VA at a conference similar to this.  I've honestly forgotten at the time whether it was an ITC or Camp CPRS, but it's because of sharing like this that that summary exists.

So here is a screen cap of the TIU data object.  This screen capture, if you're familiar with CPRS's notes tab, is just a template preview.  What we're including is the availability to add the drug name, instructions, you'll see quantity and day's supply, refills remaining, and expiration date, I'll touch on that in a moment, last fill date, and the site.  This was a random selection that I had made.  In this case refill and expiration date has been always an important part of our medication reconciliation tools because although you may have a column on a report that shows five or six refills remaining, if the prescription expires next week you know that five or six refills will not be taken, you have a small window of opportunity.  And so with every opportunity possible we have always combined those pieces of information, similar to you might find on the bottom of a commercial prescription label, and on ours as well, refills remaining and expiration date.  They are two parts of the same coin for how long a medication will actually be part of the active profile.  And this is what that object looks like, as a TIU data object it could be added to any progress note or comment field or any place that other TIU data objects are available.

Here is a screen capture taken prior to, there was a cut-off date for these presentations, and so the good news is that this is already an obsolete slide, there's been a lot of progress.  It shows the health summary med rec profile plus remote.  And in this you'll see that there is the standard VA component for brief adverse reaction and allergy, the med reconciliation profile plus remote, I'll talk about that for a moment, and then a portion that's been added since then.  In the profile itself we're taking those four categories of meds, outpatient, inpatient unit dose, non-VA, and remote, placing them all together and alphabetizing by drug name.  And that has an impact in terms of the med reconciliation process.  By alphabetizing the list you generate couplets or triplets, or I suppose it's even possible to have a quadruplet, of similar medications.  Well when you want to try to reconcile across the continuum of care, what are those points?  Admission from the community, transfer within the hospital, discharge back to outpatient.  And by generating a couplet you can look to see is an outpatient medication reflected in the inpatient profile?  Was an inpatient order reflected in the discharge outpatient prescriptions?  And this lets you do that.  You can see that there is a couplet that has been generated for the amlodipine and atorvastatin, and a triplet that has been generated for the aspirin, showing both an outpatient, remote entry, and inpatient.  The actual situation here of why we have the triplet is that this was selected from a patient in our blind rehabilitation center where those patients are in the program to learn about self medication techniques, and so we are actually performing double medication entry, that's the process in place, of the unit dose order to have it dispensed, and the outpatient order to have it appropriately labeled for self medication, that they get used to the way that they might take the medications themselves.  But in a couplet situation, by generating a list that shows this, you can easily identify oh, here's an inpatient medication that hasn't yet been transferred for outpatient, or here's an outpatient medication that hasn't been transferred for inpatient, and it lets you make that reconciliation.  The outcome of a reconciliation is either continue the medication, start something new, discontinue something and not carry it across that transition, or possibly make a change in dose.  And for every medication along the list, you want to be making one of those four decision points.  Keep it, stop it, add it, or change it.

Again, as I said, the slides had a cut-off date.  One of the tools that was intended and does now exist since the presentation was finalized is a TIU data object and health summary component called remote allergies.  It uses that same RDI call so that you can be looking at not only your local allergy information but your remote allergy information.  Clearly that cannot be used in the absence of asking the patient.  Hi, Mr. Veteran, do you have any allergies to medication?  Or our profile shows that you are allergic to penicillin and sulfa.  Is that complete and accurate?  But it gives you some extra background from other facilities information, and we've added it to the health summary since then.  Another tool, not specifically part of the presentation that I'd like to give today, is the health summary that we've named Med-Chart.  You may know it by its original name at Puget Sound VA, the PMI, or Patient Medication Information.  You may know it as the med calendar.  It's a report formatted almost identically to what Jennifer showed as the med calendar.  One of its gaps in terms of being a good medication reconciliation tool is that it does not yet include pending meds.  That has been a very large request from the facility to have pending meds.  Some of the analysis for that actually began last week, and it probably will contain that soon, but I can't give any promises on timeline for that.  As you'll see in the upcoming slides, you'll see why that's an important consideration and how we will best address adding functionality to that tool.

So here we are at that point.  In January a new service request was submitted on the topic of medication reconciliation.  Dr. Lesselroth and I co-authored a document describing some of these features that we're talking about, what makes a good medication reconciliation tool.  We provided the Hines solution, Portland solution, the Miami solution, as models of tools that meet some of these needs.  Examples of practice, but not necessarily the answer to it.  An interim solution has been identified, this is a short-term solution, to distribute the Hines Class III tools as a Class I product.  And so now you can see why it's important that we try and address the pending meds during that transition phase.  The IDMC has already accepted the issue and prioritized it as what is considered mandated work for fiscal year 08, but as of currently the funding has not yet been approved.  The best explanation I can give to that is there will be a budget, there probably will be some funding, and as soon as those dollars are allocated, the phrase I was told is money from this project comes "off the top", so it will be funded, but because it hasn't I can't stand up here and say that it has been funded.  And so there will be a project initiated to convert what I've shown as a Class I interim solution.  That brings everybody up to a level playing field that there will be something available to assist with medication reconciliation.  A long-term solution will be incorporated as an enhancement in CPRS Version 29, but as you'll see in the subsequent two parts of the presentation, what I've demonstrated are reports, they're static, they assist in the process, but they are not actionable.  You cannot actually make those steps, new, continue, cancel, discontinue, you cannot make those steps on a paper report or health summary.  You have to take a note or print it out, or in some way use a report to help make that decision.  And in the tools that you'll see, an ideal solution, or an optimal solution, actually lets you make the cognitive decision and act on it all in the same place.  So that's where some of the difference comes as we go through a continuum of implementation ability towards sophisticated tools.

Some of the references I used for today, the What Is RDI?, I have the web link for that available so you can read more, and the history of where I got those phrases and captions.  VistA University website contains RDI training materials at the link listed there.  And the actual new service request is at the link shown in the third bullet.  By conference rules these hyperlinks are not active because this presentation will ultimately end up on the world wide web, these three are intranet links available inside the VA firewall, and so just type the address in and copy and paste, and they will get you the detail and the references to what I used in making today's presentation.  We'll go next to Dr. Lesselroth, who will present the Portland tools, and you'll see the continuum of functionality and actionability.

Dr. Lesselroth:  Thank you very much for having me here.  My name is Blake Lesselroth, and I am a practicing hospitalist and the clinical informaticist at the Portland VA Medical Center.  And as I'm walking through some of the work that we've done at the Portland VA, I want you to keep this in mind.  Usually when I tend to present the work that we do, people kind of get this freshly tasered look on their face and kind of walk out going well that's great, but how does this really relate to me?  And I want sort of dispel any illusions that I'm a power user or some sort of IT prodigy, because I'm not.  What I am is a clinician that's taken a vested interest in the way that we practice medicine, and the way that we use our Systems of Care.  And I've positioned myself, and as much as Rob has and everybody else here, I've positioned myself squarely between the camps of clinical activity and IT.  And in doing so I've become a catalyst for innovation.  I want you to keep that in mind, because I think everybody that's here in this room has already taken the first step in being that same catalyst in their own institution, and that's really what it takes to actually foster innovation.

So this slide is a little overwhelming when you first look at it.  I hate anything with the schematics or flow charts, quite frankly.  But it's actually not so bad when you really break it down.  This is kind of a conceptual approach that we took at the Portland VA, and it's very much analogous to the conceptual approach that you're going to be seeing at the Miami Healthcare System that is going to be presented after my work here.  What we really said to ourselves is we said if we're going to create some sort of strategy for medication reconciliation across the continuum of care, we're really embracing an awesome task, and I think any of you all would sort of recognize that.  But this is a big deal for a major tertiary care institution.  And we said to ourselves we're not just going for the simple platitudes or the simple something to essentially satisfy an external review.  We really wanted something that was practical and that had a high degree of validity in terms of the information that you're retrieving.  That's no small task.  So the likelihood in our minds that anything that we would do, any singular solution strategy, would marry seamlessly to every interface and care, interface and care meaning the admission, discharge, the transfer event, the ambulatory setting, any solution strategy that we came up with we did not necessarily presume that it would be the singular solution strategy for each interface.  No.  In fact, we took the reverse hypothesis.  We started out with the premise that every single area, every single interface, had unique constraints, environmental, cultural, workflow processes, and therefore may require a unique solution strategy that would give you high degree of validity and that would be easily embraced by the clinicians at the point of care.  If in fact that some of these solution strategies transported themselves from interface to the other, great.  Now this is to be distinguished from provincial, I don't think these are necessarily provincial.  I think a lot of the constraints that I'm going to be talking about here are things that you're going to be seeing in your own institution.  We didn't try to make something that was so provincial that it didn't really have any sort of interoperability.  The other thing I want to point out with this slide is that if you're going to take on something of this magnitude then it's really incumbent upon you to prepare accordingly, you've got to prepare for success.  We didn't really expect that one guy, an informaticist could sit down and thumbnail sketch on a napkin exactly how we're going to solve the massive problem of med recon.  No, we put together a multi-disciplinary care team comprised of pharmacists, physicians, programmers, CACs, a budding informaticist, and we tried to get all the correct representatives of the major stakeholders at the table.  But that's not enough either.  We also needed some sort of governance, we needed the capital to really get things done at our institution, because you're bringing together so many different parties, and everybody has their own agenda to some extent.  So we made sure that we were sponsored by the Chief of Staff, which is essentially the Executive Office, and by the Patient Safety Committee at the Portland VA, which I in fact chair.  And then also, we made sure just as I said earlier, that we had to position ourselves squarely between IT and Medical Practice Group.  And so it was also important that not only did I get the sponsorship of our Chief of Staff and our Executive Office, but I also got the sponsorship of our IT leadership, namely our CMIO, Dr. David Douglas, who's actually my mentor and friend, also took it as a major strategic objective that this was not only something that was going to be a successful strategy for Medical Practice Group, but this was going to be a stand-out product from our IT department to meet patient safety.  And that was very important.  Now the other thing I want to point out here is that we broke down each interface in care, and I'm going to look at two products today.  First I'm going to look at what we did at the discharge, and then I'm going to show you what we did in the ambulatory care setting.

So let's start with the discharge process, and we create a product called the electronic unified action profile.  That's a hideous name, quite frankly.  It's a med recon tool.  Now before I talk about what we were trying to do, I think sometimes it's a little better to kind of give you a little bit of a show and tell, and then go back and reflect on what was going on under the hood.  So this is based on a paper based form that we used about ten years ago, our UAP on paper.  And so for what it's worth, at least the engineering or the concept behind it worked pretty well.  But we're trying to transport to an electronic platform for many reasons that I don't need to necessarily go into here, but basically we were trying to make this part of the workflow process, embedded it in CPRS.  So supposing you're ready to discharge a patient.  You have to do a lot of things, you have to write your administrative orders, you have to put together your educational documents, your discharge summary, you also have to do your med recon, and write your medication orders.  So you do this all part of the workflow process.  When you're ready to do the med recon part you go back to your view tab, you pull down your views, and here you have something new.  The discharge medication view.  Okay.  So I'm going to select that.

And I get this.  Looks a little bit busy, but bear in mind this is not all that different than what you saw with Dr. Silverman's presentation.  What we've done is we've taken essentially a new view, we've retrieved from both the outpatient, inpatient and the non-VA medications, and we assemble it into a composite presentation.  But we do it under the orders tab.  So what you're seeing here is you're seeing all those couplets, or in some cases triplets.  Like if you notice carefully we've got aspirin at the top, you've got an inpatient aspirin, an outpatient aspirin, and also the non-VA aspirin.  Okay, so I've aggregated all that information to a single view.  Now what?  Now you have to take action.  And you don't go to another tab, you don't go to another paper form, you do it right there at the point of care.  Actionable items.  You select each medication sequentially and you highlight it and you right click it.  And you get this menu that you're seeing here on the screen.  If you notice, it's quite a bit different from the menu that you would normally see.  We've stripped out all the extraneous stuff that really doesn't resonate for a clinician, and we just left the good stuff, the stuff that you would expect to do at any other healthcare setting.  Continue, change, discontinue, renew.  All the other stuff is stripped away.  For those of you that are a little bit more IT savvy, I want you to keep in mind that the remote procedure columns, all the MUMPS, if you kind of pull back the curtain to see the great and powerful Oz, it's all the same stuff.  All we simply did was we simply changed the way the interface looked.  It's aesthetics.  But aesthetics can go a long way when you're talking about the cognitive overhead, and think about how challenging it is to do this job, especially when you're a busy clinician.  Aesthetics mean a lot.  So now you've got these tools sitting there, and every time you select each medication and take an action on it, that column over on the right hand side, well, that column is the review column and it's simply showing tags of what we've done.  Continue, discontinue.  All it's really doing is it's basically communicating to all the members of the care team what was the expectation of the provider.  

Then what we do is we say okay, now that you're done with all this, what is the patient really going out on?  So I go back to the view, and I select discharge meds review.  Sounds redundant, but it's not.  It then strips out everything that you've done to all of your working document to give you a final representation of what the expectations for what the patient is going to be discharged on and what's going to be dispensed.  Gives you a last opportunity to make any final last-minute changes if you don't think in fact well wait a minute, this isn't what I meant at all.  So you can still take actions, you can add new medications.  

And then this all goes to the pharmacy side of the house.  So what does the pharmacist do with this?  Well, just like with every other facility, the pharmacist essentially reviews, finishes the medications using their VistA options, the standard VistA options, and also if there's ever any questions they can reflect back on CPRS and say well what was the clinician thinking at that time, and again, still resolve any variances that may exist.  Then we have the option that we wrote in MUMPS that the pharmacist can invoke when they're finished.  They press a menu option and you get this report.  Now this is a simple MUMPS routine, it's a summary report, and it's static.  But if you look at it carefully it's not that different than some of the products you've seen, in fact some of the ones that are being used at Hines.  Essentially it's parsing out all the information, saying what's new, what's the same, what have we changed.  And we're putting in some header text as well, just display text, to make it something that's easy for a patient consumption.  So it serves a dual role.  It's static and it's auditable, so you can always go back in time to figure out what's going on.  It's not a bad hand-off document to be quite honest, because our primary care providers can reference back and go what were they really thinking at the time of discharge?  Especially if there's a big interim gap between the time that they were discharged and the time they return to a primary care clinic.  But also this is something that then can be distributed to the patient at the point of care when they leave our institution, and it actually serves as a reasonable set of instructions.

Okay, so what I've showed, you might say it's kind of simple, but I think it's rather elegant in its simplicity, but what's going on under the hood is anything but simple.  And now that you've seen what we've done, what we were doing here, what were we really trying to accomplish?  Well, we were really reflecting back on all the stuff that they teach you in informatics.  Jonathan  XXXXX, XXXXX and these major names in informatics tell us that if you're going to get things done right and you're going to reduce errors, you have to aggregate all the distributed information.  CPRS is a wonderful product, because everything's in there.  It's just all over the place.  And that's not good enough.  You have to take all this information, you have to bring it into a single aggregate view, a concept oriented view to allow people to do the right thing and to recognize the problems.  It's exactly what we did.  You have to reduce cognitive overhead, you have to make sure that you give people return on their investment.  If you're going to pull all this information together, give them actionable tools.  Allow them to do the right thing.  Enforce some mechanism of process standardization.  Standardization in clinician circles is a bit of an ugly word.  We like our autonomy.  We don't like boiler-plating.  We like to basically customize and tailor our care to the individual.  And that's all good.  In this particular case I would like to say that this is standardization in terms of predictability.  Now if you reflect on Demming and all the industrial literature they tell you, that if you have a high degree of variation in terms of way you do practice in the same supply chain, you can only expect a high degree of variance in your output.  I hate unpredictability in healthcare.  I want to know exactly what's going to happen.  And so what you really try to do is you're trying to basically narrow down those high risk variances, and that's exactly what we're doing here.  Everybody goes through the same process.  Every patient gets discharged using the UAP.  It takes a little bit of extra time admittedly, but it gives you basically a process standardization step that's flexible albeit predictable.  And that's important in this supply chain.  And finally, we try to make an automated snapshot.  You've got to give people that return on their investment.  If they're going to do all this work, you better not have to duplicate your work.  You don't have to document it anywhere else.  We do ask people to still do a discharge summary, that's a requisite for any inpatient encounter, but we automatically generate that patient education packet that I showed you, so you're giving people return on your investment.

I really put together this slide with some hesitation.  Take a moment to look at the slide, this is a scary slide.  I'm trying to show you what actually our outcomes data is on this.  Now, when you look at it and you notice what we're showing here, we're showing a post-implementation, we're showing that post implementation there was 7% critical errors still.  So you might be saying to yourself at this point, Blake, are you sure this works?  Well, I think the reason it's important for me to show this is there's a few lessons to be learned here.  If you go back to the literature, if you go back to Forrester, Annals of Internal Medicine, if you go back to Vera and colleagues, and by the way, I don't throw these out to sound like some sort of savant here.  We included all of these references here because when you have the opportunity to go back and look at the lecture later, these are very important references if you're going to be doing some sort of engineering in your own site.  What they tell you is in fact that on average in the community 60 to 70% of the discharges have variances in them.  60 to 70% in a healthcare setting?  That's staggering.  Forrester tells us that when you discharge a patient approximately 12% of patients will experience a preventable ADE within two weeks of departure from the Healthcare Institution.  So not to alarm you, but what I'm basically saying here is that if you don't think you're having this degree of variances in your own institution, you may not be looking hard enough.  What we did is we actually tried to put together a performance monitor that we can reflect on and use as a mechanism for process improvement.  We're not done.  What I can show though, and the reason I did want to put up this slide is I want to tell you that actually I'm pretty excited about this, this is actually rather encouraging.  Because Vera also tells us that although 70% of the cases can have a variance, you can expect about 18 to 20% of those variances to be clinically relevant, meaning that it could potentially have some sort of adverse impact on the patient.  What we did is we actually found that we used a very, very sensitive tool to measure this.  We needed a gold standard list.  So what we did is we had our clinicians, the ones attending that were on these patient's cases, review the charts by hand.  And they had to compare it to a gold standard list of what the patient should go out on.  What's that gold standard list?  It's what that attending and that resident actually negotiated at the time of discharge.  That was our gold standard.  They had intimate knowledge of what the patient was supposed to be on, and then we compared it to every other piece of documentation we could find.  The discharge summary, the patient education packet, the dispense list, everything.  And any variance that we picked up, we said that's not satisfactory, we were looking for perfection.  And this included non-VA meds.  So if this patient's herbalist Bobby Wasabi sends the guy out on bat guano, I want to see it on the discharge documentation, and if I didn't see it, that was a variance.  So we have a very sensitive tool, and we found that in fact we have a significant reduction in the critical variances.  That's impressive.  What it also means though is we're not done.  And now that we have a very reliable and a highly sensitive performance monitor, we can use this to drive successive cycles of PDSA performance improvement, because it's a never-ending process.

So this is the fun part.  This is where I get to talk about what we consider our flagship of the Portland VA, the ambulatory care setting.  I'm pretty excited to be telling you about this.  We decided the ambulatory care setting is extremely dynamic and has its own unique challenges and constraints, and we saw this is as essentially an opportunity to do something that nobody else has done.  So what were those challenges and constraints?  Well, first of all, with the discharge to action profile we had all these medication lists for the most part.  We've been the stewards of their healthcare for several days, maybe a week.  I knew what this guy was on.  Not in the outpatient setting.  I have no idea what this guy's on.  There's far too many confounders.  And also in the inpatient setting I have a little bit of the luxury of time.  I don't have that in the outpatient setting.  It takes on average 10 to 15 minutes to take a valid medication history, and I've got 20 minutes to do my entire encounter.  So this was unique, and we decided we were going to use technology in very creative ways to improve the accuracy without compromising efficiency.  And I want to point out, you can say oh Blake, most people use paper, you're going to show us something that's basically very aggressive.  It's a consumer based kiosk model.  You can say why didn't you just use paper?  Because paper doesn't capture those errors of omission.  Because I know that there's plenty of literature that shows exactly what you guys already know intuitively, that patients do not necessarily know what their medication lists are at the point of care.  In fact, if you actually study it, it turns out that actually patients can really recite no more than 50% of the medical information that you give them when you're actually discharging them, or admitting them to a hospital.  That's astounding.  It means that we need to do something better than paper.  We need to improve the accuracy, because what is it that the patient is most likely to forget?  The name of the pill.  Are you taking hydrochlorithizide?  Uh, I don't know doc, is it the yellow one or the pink one, and does it come in the Pez dispenser?  I don't know.  

So this is what we did.  We devised a kiosk model.  What we did is we basically put all this information technology in the laps of our customers, and we said we are going to make you the stewards of medication reconciliation.  We're going to put you in the driver's seat, and we're going to do it before you enter the clinic room, and we're going to do it better than paper.  This introduced some interesting new challenges and opportunities.  We had the opportunity to distribute information to the right people at the right time.  These are these classic ACA principles.  We had the opportunity to speed up workflow.  If we're going to do this in this care setting, we can do all kinds of great things in terms of process reengineering.  And we can distribute ancillary tasks to other people.  So I can engage all my support personnel and make them do all my data gathering for me.  As a clinician that is, because the clinician in the patient's room is responsible for those executive tasks.  Get the right person to do the right job at the right time.  They need to be responsible for the recon, not the data gathering.  Get everybody else to do that for you.  The problem is though is that we had some major barriers.  We had to worry about usability.  Can the veterans even do this?  We had to worry about security.  Are we compromising our institution in terms of privacy?  So these were major concerns that we had to address.  And in order to solve this we actually looked towards industry for some advice.  

So we actually sort of modeled this after the aviation industry and when you check in for your flight, and you're going to look at me and go this is a very simple interface, why are you standing at the front of the room, I could have done this.  The thing is is that simplicity is extremely hard to do.  It's kind of like Google.  Why is Google the industry leader?  Well, if you ask the developers of Google they'll tell you, that the reason they basically blew away Yahoo is because Yahoo has got all these great tools, like the Swiss Army knife.  Only problem is it's like you're handing somebody the Swiss Army knife with every tool open.  They approached Google as a Swiss Army knife closed.  You only need the tools that you're looking for, and if you don't need the tools, you don't need to see them.  So it took a remarkable amount of restraint and discipline to make such a clean interface, but I think it's worked to our advantage.  You walk up to the terminal and you see this, please slide your card, and if you don't have a card, please touch the screen, and it is all touch responsive.

We start to interface with the appointment manager package.  We're going to check you in for your appointment, and we're going to notify people that are in the clinic.  We're going to gather some demographics, I don't show you the screen here, but we gather some demographics.  Again, let's get a little mileage out of this, let's gather some other tasks, let's try to offload the clerical personnel so they can do things I really want them to do, which is help me with med recon.

And this is where it gets good.  We start pulling from VistA.  We interface with VistA and we start retrieving from their allergy list, all of their allergies we display on the screen and go is this right.  The patient sits down, looks at it, and they can put in whatever they want.  Oh, I'm allergic to cat dander.  Does this go back in the files?  No way.  They're allergic to cat dander, I want to know about it before I start loading into VistA.  So instead we put this in what I would like to call a volatile storage area.  We put it into a VistA file that's local, and it sits there nice and quiet, and it waits to vetted by somebody that's an information broker, a clinician, some sort of specialist.

And then this is sort of our chalice of why we did all this.  Then we actually asked the patient to review their medications.  It retrieves every medication sequentially from the files on this patient's profile and puts it on the screen.  The active medications, the non-VA medications, recently expired medications, and now we have the opportunity to capitalize on the RDI package and start retrieving from outside VA's.  We gather this information, we identify what the dispense location is, we gather the NDC number associated with it that's in the pharmacy files, and we get that picture and we match it to it on the screen.  That little pink pill, we can now tell you, yeah, that's guaifenesin.  And the patient has the opportunity to say yes, no, I'm not sure, and add some comments.  Again, they're not changing anything in the files, they're opening a dialog with me.

At the end of this they then have the opportunity to put in some additional information, and we find that about 30 to 40% of our patients do use this regularly.  

Once you have all of this information you then need to basically make sure that you can have it available in a variety of output mechanisms.  So it's sitting there in the files all nice and packaged up, parsed out, and ready for digestion.  We can print it out, we could e-mail it, but by and large what you're seeing here on the screen is what we really do.  Which is we make it a patient data object, which is then easily retrievable at anybody with CPRS access.  So at any point in the clinical workflow you can pull this out and embed it into your note, you can delete it I suppose if you want to, but this is now an opportunity to actually gather this information in real-time in a normal workflow environment, without expecting the providers to learn some new tool.  In fact at our own institution we actually don't even ask the providers to pull this PDO.  We just boilerplate it into the intake process for a medical assistance, so it's right there.  You notice though what we did was we parsed it out in a way that we say well, here are the active meds, here are the non-VA meds, I am taking, I'm not taking, this is what I don't understand about it.  And there was a bit of a compromise here because aesthetically I think some of you might actually argue that the TIU package is not the most aesthetically pleasing document in the world.  Yeah, I agree.  But at the same time we basically had to marry this to existent workflow processes to be accepted by our providers.

At the conclusion of the encounter after I do whatever I want to do in terms of the med package, so I'm now here at the point of care and I resolve all those discrepancies, I change variances, I update my documentation, and now I have to give something back to the patient.   APHID doesn't do that, the Automated Patient History Intake Device doesn't print something out for the patient.  No, no, no, I have to do my work.  And then, then I can give them a document.  And so we use an after clinic summary to do this.  It's just a boiler-plated template but it pulls in my pending medications, the active medications, and we give them a little extra bang for their buck.  We figure if the providers are going to use this new form, what exactly is their buy-in?  Yea, they want to do med recon, but they also want to see the next patient.  So we pull in a few goodies as well.  We pull in whatever they recently ordered in terms of laboratories, imaging, and consults, and we put it in there with some very customer friendly documentation.  Thank you for allowing me to participate in your healthcare, Dr. VeHU is your provider for today, this is what's coming up in terms of your appointments, this is what I've ordered for you, oh yes, here are all your medications, contact me if you have a question.

So we have some pretty good data on this actually, I'm pretty happy to say.  We've done a heck of a lot of nonparticipant observation usability testing and provider focus groups to try to figure out did we get this right?  I think we have.  We've actually had this stood up in our Portland primary care clinic, and well over 1500 patients have now used the device successfully.  This is the standard mechanism you actually check in for an appointment.  But in the early phase we were actually surveying all of our patients, going what do you think?  And we used well-validated surveys that are borrowed from industry, like IBM's usability testing of their software.  Now we expected that really not all patients would be able to do this, we frankly expected that maybe 70% of our patients would do it and the remainder we'd have to help them by engaging some sort of healthcare provider.  Turns out about 85 to 90% of our patients can use it.  The remaining 10%, you won't get them at this interface because they either have cognitive, mental, or physical disabilities that just simply preclude them from using anything like this.  That's okay.  We also found that they liked it.  They actually said that yeah, this is pretty easy to use and actually about 50% said you know, this actually helped me actually remember what my medications were.  Not bad.  And at the same time, those same people told us I don't like information technology.  In fact, my World War II vets would tell me I don't know how to use an ATM, I don't know what a mouse is, what's a keyboard?  I kid you not.  What is a keyboard?  And yet they were able to use this device.  Pretty exciting stuff.  It means that we have huge opportunities here to leverage information technology with this population, and they're ready to tackle it.  We also found that actually patients take on an average of 7 to 25 minutes to check in.  That's reasonable for a clinic encounter as long as you do this before the clinic appointment itself.  And, if you scoop out all the patients that are entering new medications, I mean just look at the ones that are actually reviewing medications that they have on file, it takes them on average of 3 to 4 minutes.  So actually it's pretty time-sensitive.  But that's not the good stuff.  The good stuff is now it's my responsibility to go back and say is this making a difference in terms of safety, efficacy, outcomes?  And so those metrics are actually ongoing right now and we're gathering that data.  The other thing I want to point out is that over and over people come up to me and they go is this really a safe way to do business?  And I can assure you that this has been actually vetted by all of the members of our information technology division, our privacy officer, we've done penetration tests, we've had discussions with our VISN leadership, and indeed we've created a model that I would say is extremely of a high quality architecture, and one that is not easily penetrated.

So in handing over the mic, I want to say a couple of things about this.  If you're walking out of here going well that's really great Blake, but how does this really affect me?  Well it affects you in a lot of ways because it's this kind of platform that we think is going to be leveraged by the agency.  We want to give this to you, we want to work with you, and that's part of the reason why I actually walked up and approached Rob Silverman last year after his talk and said we need to work together, we need to talk about how we can actually combine with other people around the nation and leverage information technology to provide solution strategies.  In terms of the UAP, as you already know, this is something that we're trying to write into new service request.  In terms of APHID, well that's a little bit more complicated, but already we've been funded by the National Center of Patient Safety to actually get that outcomes data, demonstrate interoperability, and work with other agencies to see if this is indeed not provincial, but something that can be leveraged by other agencies.  In the meantime though, we have plenty of information available on our website if you have additional questions, and certainly any of us are approachable by e-mail, by phone, to ask more about this process.
Keith:  Thank you very much, Blake.  Good morning everyone, my name is Keith Schissler, I'm a Clinical Pharmacist at the Miami VA Healthcare System, and I'm going to be presenting some Class III software that was developed locally.

This is a very similar slide to the one that Blake showed earlier from Portland.  It's basically a summary slide that shows the different points at which the patient enters our system or is moved in our system, and in the outpatient setting, you can see on the left hand side.  On the right hand side is the different medication lists that we need to compare when performing medication reconciliation.  Our goal was not to just perform medication reconciliation accurately, but also provide documentation in the medical record.  So what I'm going to do is I'm going to go through the software that we developed in Miami.  I'm going to really focus on the inpatient products that we have and how that is then documented in the medical record.  As you can see, the medications that are compared when patients are admitted is obviously their active home medication list with the new inpatient medication list, at the point of transfer, whether they're going from an intensive care unit to the medical floor, from the floor to an extended care unit, obviously that's a fairly easy transition, it's a new medication inpatient list to the previous inpatient list.  But I also wanted to point out what we do at discharge as well.  We not only compare the current inpatient medication list with the discharge medication list, but also any previous outpatient medications that may have recently expired or have been discontinued during the time of the hospitalization.

So our ambulatory and preadmission process, basically what happens when the patient comes to our ambulatory clinic or into the admissions department, this form here is printed out by the clerk.  The list of medications is given to the patient, the patient can essentially check off what medications they are still currently taking, and add any new medications that they may be taking from other providers outside of the VA, any over-the-counter medication, etc.  Now this form can be filled out by either the patient themselves if they're capable, or their care provider who they come in with, and it enables the outpatient primary care provider or the admitting physician to have a current outpatient list.  

So once the list is printed it's given to the patient or the caregiver, the provider who's writing the admission orders is then responsible for the medication reconciliation for admission at this point.  Now we've developed it so that we have this CPRS based medication reconciliation tool that is utilized for all admissions.  Of course this is going to also be utilized for transfers and discharges as well.

A couple of important points about our tool, the non-VA medications must be ordered prior to initiating the CPRS tool.  The reason we request that the providers do this first is that our non-VA drug file does not necessarily correlate with our actual drug file.  So if they enter the non-VA medications first, for instance, they're taking enteric-coated aspirin as an outpatient but they buy it at the drugstore because it's cheaper, they need to enter that as an inpatient order first.  The other orders that are placed before the tool is launched is any medications that are going to be new to the patient at the point of admission.  For instance, they're being admitted for community-acquired pneumonia and they're going to be placed on azithromycin and ceftriaxone, those orders are placed first.  We like the providers to do this because once this medication reconciliation tool is completed it will document a note in the medical record giving the patient's current inpatient medication list.  Now this tool is also going to be allowing the providers to continue the maintenance medications that the patients are taking as outpatients.  

Our medication reconciliation tool is initiated through the Notes tab, so it's very simple.  I think most of us here in the room are familiar with how notes are initiated, the provider simply clicks on new note, we have a few different note titles for the providers, medication reconciliation admission, medication reconciliation discharge, and medication reconciliation transfer.  Once they press okay to initiate the note, the first question that comes up is have you already answered all non-VA and new medications for the patient?  If they say yes the tool will continue, if not it will kick them out of the tool and allow them to order those new medications at that point in time.

This is the first template that comes up for the provider.  It gives the patient's name, social security number, and their patient location in CPRS.  This is the template that comes up for both admissions and transfers, and I'll show you what happens in the discharge piece a little bit later.  The first question that's asked is does CPRS list the patient in the expected location?  This allows us to identify whether or not these orders need to become active immediately, or if the orders need to be delayed, if for instance the patient is still in the admissions department and will be transferred up to the medical floor, we want to be able to utilize delayed orders for the patients, and of course the planned patient movement, whether it's admission or transfer.

As you can see here, we have the medications listed in aggregate format, so the providers can see the current inpatient list and the current outpatient list.  Up at the top you see the outpatient or home medication list.  The medications are color-coded.  In other words, if you see on the bottom and on the top there is an order for aspirin, enteric-coated 81 mg.  So because it was a non-VA medication the provider also entered it initially as an inpatient medication.  The program identifies it as a matching medication, so in this case the medication is in black and the box next to aspirin is grayed out.  The boxes next to the medication allow providers to take action upon these medications.  In the top portion, the red medications are the outpatient medications that are available for continuation.  So all the provider has to do is click on the box next to the maintenance medication that the patient is taking as an outpatient, and it will actually create a new order for the inpatient at that time.  Down at the bottom are any active or unverified inpatient medications, so like I showed before, the example that I gave with the ceftriaxone and azithromycin, those orders are there either active or pending if the pharmacist has already acted upon them.  If any medications were inadvertently ordered for inpatient they also have the option to discontinue those medications at this time.  The box on the bottom section next to the medication allows for discontinuation.  

Any medications that the patient is on as an outpatient that are not selected to be continued for inpatient, those are the medications that need to be reconciled.  If the medication order is present as an inpatient, that in and of itself is reconciliation.  However, any medications that are chosen not to be continued do need a reason for reconciliation.  Now the providers have the opportunity to enter a reason for why medication was not continued, they can either select something from the pull down box or they can free text their own reason.  Once all the fields are chosen the provider can press ok.  If they don't fill out all the fields, it will give them a reject message saying that all the fields need to be filled out, so there is a reason for every single medication.  

Then the next page that I show here, the next screen capture is a preview of the note that will be imported to CPRS, into the medical chart.  As you can see on the top it lists the current inpatient medication list as of that point in time, and it also lists on the bottom any home medications that were not continued, along with the reason that they were not continued.  

So as we can see, as we go on in time, other providers down the road will be able to refer back to this note to see why certain medications were not continued.  If a patient came in with hypercholemia and an ACE inhibitor it may not have been continued, but it may be appropriate to restart it upon discharge for instance.  So the provider will be able to see all the medications that the patient was on prior to admission.  Once the reconciliation reasons are given the computer will go through its normal order checks, I've given an example here about the renal results, and then each medication order that was created by clicking on that box will pop up with its own box, it will allow the provider to change the schedule if necessary, and it will also give them the opportunity to order a now dose.  

This is a screen capture of the note that's imported into CPRS, and then simply the note needs to be signed, and then the new orders that were created as I showed you are listed in blue as unsigned, those are then signed by the provider and they become active as if for the inpatient.

Okay, we know reconciliation must occur at other points as well, obviously the discharge and the transfer.  

So again, I'm going to show you an example of a transfer with delayed orders.  Again, they initiate the tool through the Notes tab by selecting medication reconciliation transfer, it shows the same information as I showed before, the patient name, social, the patient location.  Now is the patient in the expected location?  If we're going to be making delayed orders, if the patient is still on the medical floor and is being transferred to the long-term care unit, we'll say no, the patient is still on the floor but will be transferred.  So once the patient is transferred, these delayed orders will become active.  And again, the planned patient movement.

The appropriate patient movement is then selected.  The reason I'm showing this is there may be more than one possible planned patient movement.  Once they select that, then they can press ok, and it will continue.

We've seen that the transfer is really probably the easiest point of reconciliation, because in most cases with few exceptions the previous inpatient medication list will remain for the most part the same in the next setting.

Again, if there are any medications that are not continued, a reason for reconciliation will be needed, and a note imported to CPRS.

Quickly about the provider discharge piece, again it's launched by the note title.  The one change that this has in comparison with the admission piece is that we've added another box in the middle to show any recently discontinued outpatient medications.  I don't have any shown in this particular screenshot, but this will allow the provider to see what medications may have been discontinued during the time of hospitalization.  On the top it shows the active outpatient medications, anything that's not identified as a matching identification.  If for some reason it needs to be discontinued, it can be done at this time, and this example we've discontinued diltiazem, maybe the patient's been started on metoprolol as an inpatient.  And of course any new active inpatient medications that were created during the hospitalizations can be ordered on an outpatient basis at this point in time by simply clicking onto the box next to the medication.  Again, it will show an order which creates the new order, and as example I used gabapentin, and it will also show any outpatient medications that were successfully discontinued.

We have also added a pharmacist discharge piece because we recognize that when providers enter new orders for discharge, they're not always perfect.  In other words, a last minute laboratory may come back, and we may need to change the dose of lasix, there may be a nonformulary medication that's pending which may not become active in the real list, so we've added this pharmacist reconciliation to provide a note to the patient which will give them their true active list upon discharge.  

We sign in like the regular CPRS, the pharmacist will select the particular patient name, 

and then we show the different medication lists, we see the current outpatient medications on the top, any recently discontinued outpatient medications and the active inpatient medications.  The reason this is important is any recently discontinued outpatient medications, we want to provide the patient with not just the current active list, but we also want to tell them hey, you used to be on diltiazem, but you're not going to be taking it anymore because we've switched you to metoprolol.  

So this allows the pharmacist to not only give you this medication list, as you see here at the top, this is the note that the patient will actually get.  They not only get the active list, but they'll also be able to get a listing of medications that have been discontinued and the reason why, and the pharmacist gets to type in those comments at a lay person's level, so they understand why certain medications have been discontinued.

This note is then sent to VistA and signed by the pharmacist with their electronic signature code, and then we give them an option to print.  So when the patients are actually picking up the medications at the pharmacy, or the pharmacist is delivering the medications to the floor, they actually get that active list at the actual point of discharge, and it is true, current, and active.

When we monitor this we have developed a unique monitor.  The tool is not yet mandatory in our health center, but it was started in September of last year and it is now Health System-Wide.  It's very simple, we take the administrative admissions, administrative transfers, administrative discharges, and we link that to the note title, and in this way we're able to determine how often these notes are actually being used.  And as you can see, we've had very good success.  We've had very good provider buy-in.  I think because we've made the medications actionable, as they've talked about, we can discontinue, continue medications, we've gotten very good buy-in.  So 89% of our admissions are using this tool, 60% of transfers, 93% of provider discharges, and 85% of pharmacist discharges.

I'm going to hand it back over to Blake quickly so we can do some final comments.

Blake:  Well obviously we want to give you guys time for questions, so I'm going to blow through these last two slides, because frankly, anybody has the opportunity to read this online.  All I really want to say as you're looking through these different things is I want you to bear in mind that we don't want you all to walk out of the room going well, okay, these are really nice provincial strategies, but how does this translate to me?  All of these concepts, with all of these different locations, are reflecting on some very basic tenets that anybody within the informatics industry would easily recognize.  In fact, David Bates and the Partners Healthcare System wrote a seminal article, the Ten Commandments of Decision Support, and it's well evidence-based, it's an extremely accessible article published in the Journal of American Medical Informatics Association.  It basically tells you that you have to be sympathetic to workflow, you have to recognize your environmental constraints, and you have to do some pretty aggressive process reengineering.  You have to engage every member of the team and every member that's part of the discharge reconciliation process.  And you have to consolidate as many data streams as possible.

Don't forget, everybody, no matter if they have a program or not, has IT, and you have to use your multimedia to its full potential.  You must get buy-in from the Executive Leadership.  This stuff cannot be done in a vacuum.  You need to engage all the people at the highest levels in your institution.  Every time you do something you should give people return on their investment.  Make people want to use this.  Make people clamor to use this.  Expect criticism.  Expect enthusiastic feedback.  We got a lot of it, trust me.  Not everybody's going to love this, and this is something that's basically always going to be a compromise between stakeholders with different agendas.  You have to appreciate that, but you kind of have to keep the big picture in mind.  Collect your data.  None of this we never necessarily presume is always going to impact patient outcome for better.  You have to collect your data, you have to look back on it, you have to do your performance monitors, and you have to say to yourself did we get it right, and what's the next cycle of performance improvement?  And I think perhaps the most important thing, don't forget that the patient is always at the center of this maelstrom, and make sure that we recognize that there's a lot of things we can do in terms of information technology that don't necessarily really engage the consumer or really help them or make them recognize how they're part of this whole process.  Because there's many strategies that are viable, but not all of them actually work to improve patient care.

I'm going to stop at that point.  I really appreciate your attention, and sorry we're running a little long.  But it's been a privilege I think on behalf of all the speakers here, I think I can see it's been really a privilege and an honor to speak before you today.  Thank you.
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