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Moderator:	Joining us today we have Dr. Hillary Mull, she is an Investigator and Career Development Awardee at the Center for Healthcare Organization and Implementation Research known as CHOIR located at the Boston VA Healthcare System. She is also a Research Assistant Professor of Surgery at Boston University School of Medicine. We are very thankful for Dr. Mull to be joining us today and I will turn it over to you now. 

Dr. Hillary Mull:	Thank you and thank you for the opportunity to share my work and also the work happening in the VA on surgical care. I am going to start talking at kind of a high level [not advancing my screen, there you go] about surgery in the VA and then about surgical outcomes, measurement in general. Then I will talk about outpatient surgery research which is the focus of my Career Development Award work. 

At this point I am halfway through the CDA. We published some of the work so far, but what I am really presenting today has not been published yet so just keep that in mind if you are planning on citing. There will be publications and you should probably wait and cite those publications instead of the CDA. 

Moderator:	Alright so for our audience, we are going to start out with a poll question, we would like to get an idea of what your primary role is in VA. We understand that many of you wear different hats within the organization but we would like to get an idea of what your primary role is. Those answer options are:  Student, Trainee, or Fellow; Clinician being Surgeon; Clinician Other; Researcher or Other. If you are selecting Other you can write in your specific role using the Question section or if you wait until the end of the presentation there will be a more extensive list of job titles on the feedback survey and you might find yours there to select. 

Alright it looks like we have about two-thirds of our audience respond, so I am going to go ahead and close out the poll and share those results. Nine percent of our respondents are Student, Trainee or Fellow; nine percent Clinician other than Surgeon; thirty-five percent Researcher and forty-eight percent selected Other. Thank you to those respondents. Hillary do you want me to move on to the next poll question now?

Dr. Hillary Mull:	Yes please. 

Moderator:	Alright. So now we would like to get an idea of which best describes your experience with the CDA Program. Are you considering a CDA? You are a CDA Awardee? You are a CDA Mentor; or Other. Please take just a moment to fill this out, these are anonymous responses but it does help to give our presenter an idea of the audience she is working with. 

Alright I see very clear trend here: twenty-eight percent are considering one and seventy-two percent say Other. Thank you. Do we have the third poll question or is that in a little bit? Sorry. 

Dr. Hillary Mull:	It is in a little bit. 

Moderator:	Okay, great in that case I am going to turn it over, and we are right back on your slides. 

Dr. Hillary Mull:	Alright, let us go showing the live slide and not the poll question. 

Moderator:	No problem let me fix that here. [pause]

Dr. Hillary Mull:	While you are pulling that up I will say that for the people that are interested in their CDA work I hope this will be helpful to you. I do mention not only my research but also some of the training that I did so you can think about adding that kind of training to your proposal. Also feel free to contact me at any time, I am really happy to share basically everything I did for my proposal for anyone else considering CDA. 

In the VA they do about four hundred thousand surgical procedures a year and about sixty percent of these are outpatient. There are a hundred and thirty-one facilities that offer surgical specialty services of varying complexity anywhere from dermatology to podiatry up to organ transplant. This kind of care is offered either in an inpatient hospital and there are three levels of complexity in these inpatient hospitals and then twenty ambulatory surgery centers. Ambulatory surgery centers have two different complexity ratings and the VA is really moving toward converting more and more of their medical facilities into ambulatory surgery centers really to recapture a lot of that workload that gets outsourced to the private sector. 

The National Surgery Office has issued a CPT matrix which is essentially a big Excel file that lists every single CPT code and it classifies these CPT codes by the complexity of the facility infrastructure required to perform that procedure. For example transplants are only allowed to be performed in a complex inpatient hospital. Then a colonoscopy can be performed in any ambulatory or hospital setting. The CPT matrix is the way that all of the facilities are classified in the VA providing surgical care. This will come up later but some of the requirements for infrastructure include the ratio of anesthesiologists to patient volume, whether or not they have a full time certified registered nurse anesthetist versus an onsite anesthesiologist, that sort of thing. So they sort of proactively from the National Surgery Office considered what kind of procedures and where those sorts of procedures can occur in the facilities throughout the VA.

The VA has done some pretty impressive work with respect to measuring surgical outcomes. The VASQIP, the VA Surgical Quality Improvement Program is their major initiative from about twenty years ago that has been adopted throughout the private sector also. In the private sector it is run by the American College of Surgeons and it is called the National Surgical Quality Improvement Program. That is process that I have broken up as sampling and then reviewing and then reporting. VASQIP samples cases for chart review and they have a mix that includes some high volume but low risk surgery and that includes all of the high risk surgery. Again, they use the CPT matrix to determine what is a high or low risk surgery. 

Then the cases that are sampled are reviewed by trained dedicated nurses and they use the standardized review form and they look for events that occurred within thirty days. So they look for post-operative complications, otherwise known as adverse events and they also look at thirty day mortality. When I say train dedicated nurses I mean that the nurses involved in this program do not provide any actual patient care, their sole job is to review medical records looking for these events. 

The last part of VASQIP is to report back these rates. They provide information, risk adjusted facility information to the VA, but at the national level also. They do benchmarking and they also use the VASQIP reports to determine facilities that are high and low performers and if those facilities are low performers for a long time, the National Surgery Office will send somebody to that facility to examine what might be going wrong and try to help them improve their performance. On the other hand they will go to a facility that is doing a great job, to try to understand what sort of best practices they can get out of that facility. 

This program is as I am sure you can imagine if you are not already familiar with it has had really dramatic benefits with respect to surgical outcomes. This is an old article, it is from 2002, but you can see just how dramatic the change was. This is for thirty day mortality and this is for thirty day morbidity. You can see how much it dropped after they implemented VASQIP. Studies now I have shown, it is not nearly the same rate of drop off but they sort of cracked through it about five years ago at a slightly lower rate than is seen in these graphs. The real point of showing this to you is measuring these sorts of post-operative complications in reporting back to surgical facilities has had a huge improvement in patient outcomes. 

The benefits of VASQIP are far reaching because they have also managed to develop these really impressive datasets where they have a lot of information about the surgery and a lot of information about the outcomes. That is a source of a really interesting research study. They have been able to look at racial disparities and cardiac surgery, the effect of surgical volume on patient outcomes, risk factors with respiratory failure in the elderly. They have done a lot of research from the data that has been generated by VASQIP. That research has translated beyond the VA as well. 

But it is not perfect, it is especially not perfect for outpatient surgery. One of the reasons is because the sampling process is again looking at just a selection of the high volume and lower risk surgeries from the CPT matrix. For example they do look at hernia repairs, they do look at lumpectomies but they only take the first ten out of the whole month for each facility. That means that most outpatient surgeries are not reviewed and they also just do not review any surgeries they consider low risk based on the CPT matrix. The other problem is that the chart review tool that they are using is a poor fit for outpatient surgical complications. I mean look at the literature a lot of the adverse events that are occurring are not on the VASQIP list. VASQIP looks at heart attacks and coma but we know from the literature that hematomas are more of a problem in outpatient surgery. The chart review process is very time consuming and in VASQIP they collect a lot more information then really what would be necessary if you were just looking at reporting and quality improvement. Also the review process is misaligned in terms of the resource investment for the nurses. Can we adapt VASQIP for outpatient surgery and that is the question that has launched my whole CDA proposal and that I have been focusing on for the last two years. 

In the last two years I have developed an adverse event surveillance tool specifically designed for outpatient surgery to follow the VASQIP model so sample review report. The first thing that we have done is identify surgeries that are likely to have an adverse event. Then we review those cases to confirm and describe those events and using an updated version of a review tool targeted to adverse events common in outpatient surgery. Then the last part which has not started yet, that is going to be the last two years of my project, are to report those results back to surgical programs, and to improve quality of care. 

I am going to go into a lot of detail now on the sampling process that we have used and the reviewing process that we have used and how we are using the information to make this surveillance tool the results of which will then be reported to these facilities. 

The first part is our study sample. We started with FY12 to FY14 VA outpatient encounters from all VA hospitals and ambulatory surgery centers. For each outpatient encounter in the VA’s Corporate Data Warehouse, we created a principle CPT code using the highest Medicare RVU calculation for all the codes that the patient might have had in one encounter. Then we applied the Healthcare Cost and Utilization Program’s Surgery Flag software to that principal CPT code. If the CPT code was in the HCUP list, that defined it as a surgery then we would retain that outpatient encounter and call it an outpatient surgery. Then we had to exclude a lot of procedures from outpatient surgery dataset. One of the things that we did not want to track were eye surgeries. The VA is really done a lot already around eye surgeries and it is really a whole separate entity using different types of patient rooms, it is not generalizable the way that for example general surgery can sort of be similar to urology and that sort of thing, so we got rid of eye surgery. We also had to spend some time getting rid of likely miscoded inpatient cases and not to bore you with too many of the details, but, the HCUP Surgery Flag software is just identifying any surgery. It is not saying this is an outpatient versus an inpatient surgery. So we had to assume that because the data was coming from the outpatient files in the CDW that it was an outpatient surgery and then we learned that many facilities have been doing their pre-op workup on the day of surgery in an outpatient clinic. So the CDW was recording that workload and that CPT code in the outpatient encounter even though that patient was admitted afterwards with a planned admission. This is a source of problems for us and what we ended doing is using the Medicare inpatient only list of CPT codes to remove these inpatient cases and we did a few other things too to try to eliminate those cases. I will say now that it is unfortunately something we kept finding as we went forward with the project although on a much smaller scale. We removed care that was done in the Emergency Room; we also removed procedures that had an RVU equal to zero. Then we removed cases where important patient or procedure data was missing. 

The next step in identifying samples is that we used triggers to find cases that would have a high yield of adverse events. Ultimately we are trying to build a surveillance tool and the surveillance tool is a logistic regression model that will help us to identify cases of the high likelihood of having an adverse event. To build that model we need a set of chart review data so that we can estimate these coefficients. But where do we start? I mean we do not want to review a sample of outpatient surgeries, the likelihood of finding and adverse event is very low, most outpatient surgeries are pretty safe. We started using triggers as a means of sampling cases for chart review. Some of these triggers we have used in the past, emergency department trigger, same day admission trigger, and the admission trigger, if you look at my publication history we have done it in the past. Then the other trigger that we have used in the past was a clinic trigger so we were looking at post-operative clinic visits. That trigger had flagged something like seventy percent of our sample and it had a very low positive predictive validity in terms of finding cases with a real adverse event. So midway through our chart review process we dropped the clinic trigger and instead we changed it to these two separate clinic triggers related to seeing a surgeon and then seeing a urologist. That is how we ended up with the surgery clinic trigger and the urology trigger. Then we added this sort of de novo telephone trigger which is looking at whether or not a patient made a call to a telephone triage line. A lot of times if the patient is going to go to the emergency room whether the VA emergency room or a non-VA emergency room, they will call the hotline first to figure out what to do. So we thought this might be another trigger that would identify patterns of utilization associated with adverse events and also help us identify cases where a patient might have left the VA even though they were having some problem related to their surgery. 

We sampled about nineteen hundred cases from this FY12 to FY14 sample of outpatient surgeries and this is really what our project resources could do. And if you were writing a CDA you can have forty thousand dollars I think it is for year one and year two to pay for some support services. All of my year two money went toward paying a trained experienced retired VA nurse who has done a lot of this sort of adverse event chart review work for various projects and has been involved with in the past. We already knew each well, she was familiar with using triggers and looking at outpatient surgical adverse events and so that is really how all of year two went was me finding cases for her and her doing this chart review. 

So we sampled cases for chart review, we sampled a higher rate of trigger flag cases but we also included non-trigger flag cases so we could estimate sort of a false negative rate. Then we needed a good chart review tool so we reviewed the literature, we worked with experts on surgical adverse events to revise the chart review tool that we had used in previous studies. We used an InfoPath form and a SharePoint website that captured the chart review data electronically. Another benefit of using SharePoint is that it is all secure within the VA firewall and as long as you can be in the remote VA environment you can use it from anywhere so my nurse was able to work from home and do this work. The other nice thing about InfoPath is that you do not have to reenter any information it goes in there directly, you can do the analysis as soon as each record is done, you can go ahead and analyze all the records that have been completed. So again, if you doing any chart review please let me know I am happy to help you learn how to do that yourself. 

Our chart review included adverse events that were in the VASQIP chart review form and all of those are in normal text. Then we added a lot of new events based on the literature as I said and from talking to people on the CDA team. Those new events are in italics. So some of these things were taking the VASQIP events and kind of tweaking it to be more appropriate for outpatient surgery. For example the wound disruption VASQIP event is very specific and we found that there were wounded dehiscence cases that just did not have the same depth and the fascia but were still definitely problems so we altered that definition to be a little more permissive. We also added some things for unplanned intubation – other, as opposed to just for respiratory or cardiac arrest because really you should not be intubated if you are having an outpatient surgery. We added hematoma and urinary retention because as I said before these do show up in the literature. 

Then for other occurrences, we adapted the VASQIP bleeding role and we said any blood transfusions that are required within seventy-two hours of surgery is an adverse event. We added persistent nausea and vomiting, burns, allergic reactions and adverse drug events because these again have all come up in the literature. And then from our own experience looking at adverse events from outpatient surgery in the VA in previous research we added dental occurrences and corneal abrasions. Sometimes when a patient is unexpectedly intubated, their teeth can be damaged and also patients go under and sometimes they tape their eyes closed and if they do not do that properly that can be an adverse event. 

We followed a chart review process established by the Institute for Healthcare Improvement with their global trigger tool. Our target was about twenty minutes per chart which is what the IHI Global Trigger Tool recommends. To get twenty minutes just to make that efficient we recommended a chart review order and we also asked the chart review nurse to fill out very little information. She did record whether the patient had any care outside of the VA because again, we were not really able to capture that otherwise. Then she recorded if there was an event present and then described the event; the date; the narrative description; the type based on the list of adverse events I just showed you and also another adverse event category; where the adverse event could be found in the patients’ medical record if we wanted to go back and find it again ourselves; where the event occurred whether it was in the home or in a facility. Then the severity of the adverse event and that is the Dindo Scale and that is related to the effort required to address that adverse event by the medical team. Then the Harm Score is the Institute for Healthcare Improvements Harm Scale that is used in the Global Trigger Tool and is actually being used in a lot of other settings now that are looking at adverse event work. 

I have another poll which I will turn over to Molly.

Moderator:	Thank you. For our attendees, give me one second while I pull that up. Alright so here we would like to get an idea of - Which best describes your experience using multilevel models in research? – No experience; Some collaboration with experts; Estimated these models myself; Significant experience or Other. It looks like our answers are streaming in, we have already had about two-thirds vote and the replies are still coming in so we will give people a few more seconds. 

Alright, it looks like we have a pretty clear trend and about a seventy percent response rate so I am going to go ahead and close the poll and share those results. Thirty-one percent of respondents say they have No experience; forty-two have collaborated with experts; seventeen have estimated the models myself; eleven percent have significant experience and no one selected Other so thank you to those respondents and I will turn it back over to you now Dr. Mull. 

Dr. Hillary Mull:	Oh that is good, I am glad to hear that there are people who have done this a little bit, have had exposure to it and so hopefully this will be interesting to you and if you do not have much experience hopefully this will also be interesting to you. As I said before, the point here was to develop this predictive model. We wanted to use this set of chart review data to do that. I clean the chart review data to remove any miscoded inpatient cases as I described before and then I created the code for any adverse events. The chart reviewer typically weeds out a lot of patients who had more than one adverse event, we were not trying to do any special writing for example about whether a person had more than one adverse event or about the Harm or the Dindo Score, we really just wanted to know if anything went wrong. 

We merged the chart review findings with the descriptive data on outpatient surgeries that we were able to get from the VA’s Corporate Data Warehouse. I used SAS Proc Glimmix to fit multilevel logistic regression models to the chart review data. I used the Gauss-Hermite Quadrature estimation method and then we iteratively tested variables to optimize c-statistic. So we had a ton of right hand side variables and we charted everything and then kind of with chunks of that data, if chunks of those variables did not make sense we took them out and kind of kept going until we get the best c-statistic we could get. 

Now I am going to tell you a little bit, if you are writing a CDA proposal, that I strongly recommend that you take classes through the University of Michigan Intercollegiate Program on Social Research I think it is called, the ICPSR. I know myself and a few other people from the Boston Bedford VA CHOIR, what is it the COIN have done this in the past. I took a class on multilevel modeling last summer just over this last summer specifically because I knew I was building this model. So I was able to time it perfectly so I could build this model in this class and it was just an intensive four weeks of statistics and got a lot of hands on help to do it. It was a really terrific experience and I learned a lot but also I think it produced really useful information that I will take forward in my career. Since we get to do that in the CDA, we get to write in our training, I strongly recommend that. 

These are the variables that were in the model I told you we had a ton of them to start with. We have the triggers; we had a lot of patient characteristics that you can get in the CDW although for the comorbidities we use the Elixhauser algorithms. Then you can patient income but once I started talking to people and looking at the HSR&D listserv it just does not make sense to use it it is not very reliable. The same thing with provider type it would have been really nice to code for that, if anyone has any suggestions on where to get reliable provider type data please let me know. It seems like a lot of times the provider information is entered at the beginning of a person’s employment with the VA but we know a lot of people come in and stay forever and they get advanced degrees and that kind of thing so you might have somebody that is coded as a nurse practitioner that then became a physician and so it is not reliable. The same thing with facility surgical volume, we had a hard time figuring out whether we wanted to use a patient like the facilities surgical volume that includes inpatient surgeries and the other part of that too is are we talking about how many of these surgeries providers do because some of those providers work in non-VA settings. We could not really justify this variable in terms of what it meant and also in terms of how to record it so we just took it out. Then you can see at the bottom here this facility thing about group mean centered variable’s if you are doing a multilevel model you need to control for the facility effects, that is what that is there. 

So I am now showing you the most significant predictors in the final model. You can see some of the triggers we were able to retain and then things like the telephone trigger just did not really matter. These are the three comorbidities that were associated with the likelihood of having an adverse event. Then we found that the higher RVU the procedure the more likely, the higher the odds of having an adverse event. Then also if the procedure was on the digestive system, the nervous system or the urinary system, these are all characteristics of post-operative adverse events. The final model includes all the comorbidities, all the organ systems and theses sort of mean proportion of organ system at the facility as well as temporal effects so the month and the year of the surgery. The final c-statistic was .805 which I was pretty excited about. Our final review sample was seventeen hundred and thirty surgeries and three hundred and fifty of those had at least one adverse event so twenty percent of the cases. 

We have this amazing model and the next step was to validate the model in FY15 data. So we did the same kind of thing, identifying the outpatient surgeries from 2015 or from FY15 I should be more clear. Outpatient encounters, the same thing to identify the surgeries, merge patient and procedure characteristics and ran the triggers. Then we applied the coefficients from our predictive model to the new dataset to get the probability of an adverse event. We used p greater than or equal to eighty percent as a threshold for a true adverse event. When we looked at our FY12 support team development data, ninety-five percent of the patients who had estimated likelihood of an adverse event greater than eighty percent or probability greater than eighty percent had an adverse event and we considered that  a good cutoff. We reviewed all those high probability cases and then a sample of the mid-probability cases so that we could confirm our models performance. 

These are the results, I feel like I am not wild about this presentation of this information but I have tried several versions and this seems like the best of the worst. This pie chart shows the distribution of probability in our FY15 data. So overall the model predicted that nine percent of outpatient surgeries would have an adverse event. Then if you look at these breakouts by deciles [ph] of probability you can see that sixty-eight percent had less than ten percent likelihood of having an adverse event, and 1.5% of all these surgeries have a probability greater than sixty percent of having an adverse event. 

We did some chart review and as I said we looked at all the cases that had a predictive probability greater than eighty percent. That was only .15% of all the outpatient surgeries in our sample. We were pretty happy to find that eighty-five percent of these cases had at least one adverse event. This really confirms for us that the predictive model is working. We are finding that in cases that are estimated to have two adverse events, that in fact they do. Most of the false positives fit our triggers but were the results of patient’s behavior not the results of an adverse event. It was typically patients returning to the emergency room for various complaints unrelated to surgical adverse events. For example a patient has a surgery for cancer, then they come to the emergency room with nausea and vomiting but it is related to the cancer, not related to surgery. We also had patients coming in worried about problems with urination but those were actually expected problems post-operatively that the patient was warned about and they were having sort of a worried well situation. We did a little sensitivity analysis looking at these patients that were kind of the worried well ER users and we found that they did have a pattern of going to the ER at a higher rate than other people did in our sample. But it was not high enough that we felt like we should modify the ER trigger to exclude those people. But we are confident now that if this predictive model is not working it is because it is picking up a lot of these worried well patients. 

We then reviewed a random sample of surgeries that are in this forty to fifty percent predictive probability range so that is about one percent of all surgeries in our sample. For these people we found that thirty-percent did have a true adverse event, but I think we would have liked to have seen that it was between thirty and forty percent but I mean it is very close to that. Again it makes us feel confident that the predictive probabilities are pretty accurate for our validation sample. 

I am going to move away now from talking about the predictive model to talk about the kinds of adverse events that we found. I think I said at the beginning if I did not outpatient surgical research is very limited. Most people think that outpatient surgeries there is not a lot of research confirming whether or not there is and this sort of mix just continues to perpetuate. There has been some studies in the literature which I have talked about already but there has not been anything wide scale for this. This work is new and I think I mean obviously since I am doing it, I think it is important but I also think that this whole field is going to become more and more important because outpatient surgery is becoming more and more common. 

We over the course of FY12 to FY15 we reviewed two thousand two hundred and fifty-seven outpatient surgeries and we really were able to stay at a twenty minute or less chart review timeframe for cases. In fact sometimes it was even less then that so she could do more than three cases per hour. Really I feel like we got a great return on the forty thousand dollar investment for year two of the CDA. This is a disproportionately high risk sample so I am not showing this as a sign of what the actual adverse event rate is in VA outpatient surgery but we did find seven hundred and seventy-four cases that had an adverse event and among those cases there were a thousand and ten adverse events. So of these adverse events, twenty-five percent really did not fit any of the AE definitions in our review tool so there is totally more work to be done in terms of defining and standardizing adverse events postoperatively. The most kind of adverse events were pretty predictable, urinary problems and wound issues so we found a lot of infections and retention and then we also found a lot of wound dehiscence and wound hematomas. 

In terms of the severity of the adverse event, more than fifty percent were temporary harm to the patient that required intervention. That is the lowest level of harm that the IHI includes in their Harm Scale and that can include something like you go back to the doctor and you get an antibiotic. So half of these things are not very harmful to patients. However, twenty-eight percent were harmful enough that the patient had to be hospitalized. And twenty-two percent of the adverse events detected required at minimum a repeat surgery to fix. Lastly we did fine eight adverse events that required interventions to sustain life and there were two deaths within thirty days. 

I know this is a really busy slide, and probably it will be more useful to you in a PDF but I wanted to show you the events that we detected broken out by the Harm Scale Rating and then also by whether or not the event was defined by VASQIP or not and I ranked these by prevalence. 

Moderator:	Hillary.

Dr. Hillary Mull:	Yes. 

Moderator:	I am sorry to interrupt; I was going to point out that we do see your curser so if that would help during this busy chart at all feel free to guide our eye that way. 

Dr. Hillary Mull:	Thank you. Alright here we go. So UTI’s are extremely common in our sample and they are tracked by VASQIP. Then you can see that most of them are treated with medication, but some of them do require hospitalization. I think the big point here is that even though thirty percent of all the adverse events were in VASQIP’s defined events, these events were associated with higher level of harm and a lot of these were pretty rare considering that we are looking at three years of VA outpatient surgical data. I mean this is again a high risk proportion of cases, but these are pretty rare events to find in outpatient surgery but they do happen and as you can see these events are beyond harmful to the patient. 

On the other hand, we found seventy percent of the adverse events were kind of new events. Urinary retention was extremely common and again you can see that the vast majority required a temporary intervention and not a hospitalization. I think that is true overall for these events that a lot of these new events that were added to the chart review form were associated with temporary harm to the patient. I want to caution us to not determine that therefore outpatient surgery really is low risk because even if it is a more of a minimal harm than for example hospitalization or repeat surgery, no harm should be acceptable in healthcare we are going for a zero harm healthcare system. And so finding and addressing these problems is very important and I think that these results can really help healthcare facilities see where they could devote on of their resources. You can also see here that when I said that twenty-five percent of these adverse events could not be classified, twelve percent of those are other and then the rest are almost like other wound occurrence, other cardiac occurrence. So the nurse was able to sort of talk about the body system or the general type of wound, but they just did not say that specific events that were listed. So this is something else we want to work on and try to standardize some of these adverse events. 

In conclusion, when we looked at the FY12 to FY14 chart review data using the triggers, we ended up finding about eleven percent of the surgeries had at least one adverse event. But in order to get that information we had to review seventeen hundred and thirty trigger-flagged cases to find three hundred and fifty adverse events. So the positive predictor of validity there is twenty percent. Overall workload is pretty high. When we did the FY15 data using a predictive model we estimated at about nine percent of the surgeries had at least one adverse event. If we looked only at the highest probability cases and we only had to review four hundred and five cases to identify three hundred and forty-four adverse events that is a PPV of eighty-five percent. If the goal is to get a yield of adverse events so we can understand what is going wrong in outpatient surgery, three fifty and three forty-four are pretty much the same number. Using this predictive model we were able to find a really high yield of adverse events without looking at a lot of cases that did not have adverse events. In other words, this is a very efficient way to find a high yield of adverse events. 

The other thing at this point is that all of this just programmed algorithms, once the code has been written which it has and you have all this data in relatively standardized variables in the Corporate Data Warehouse, it does not take long to create these datasets and then apply these coefficients. 

I conclude that the surveillance system does efficiently identify true post-operative adverse events in outpatient surgery. I think this can be really valuable to the National Surgery Office and to individual VA facilities. 

The next steps as I said before we are trying to model this whole process with VASQIP. We have done the sampling, we have done the reviewing and now we really need to do the reporting. The next two years are looking at how we can report our results to facilities to promote quality improvement so the plan is to pilot test the surveillance system in two facilities – one is an ambulatory surgery center and the other is an inpatient facility. We are going to evaluate the implementation efforts so we are going to start with a baseline assessment, do a formative evaluation and then do a summative evaluation after I believe it is six months or maybe it is an eight month window where we add cases to the VASQIP nurses existing workload with the idea again that they are going to use the InfoPath Chart Review Tool that we have from this study and they are only going to spend twenty minutes on a case and I am going to find those cases for them using our predictive model. 

Again, the question ultimately is – will this system, will this surveillance tool and the chart review process lead to changes in care and improvements in quality. And that is really ultimately the goal but it is also the question because these are rare events and perhaps the facility level they are not going to find enough information to really move these discussions and these quality improvement efforts forward. That remains to be seen and that is how the next two years of this CDA are going to go. 

I want to thank my mentors from my Study Team: Amy Rosen is my Lead Mentor and Kamal Itani, is the Chief of Surgery in the VA. Mary Hawn who is the Chief of Surgery now at Stanford University but she is also affiliated with the Palo Alto VA. Martin Charns, Steven Pizer, Peter Rivard and then my wonderful Chart Reviewer Sally MacDonald. 

That ends my talk but I do have some backup slides if people have specific questions about anything that I hopefully will be able to answer with my backup slides, but I will hopefully be able to answer all your questions either way. 

Moderator:	Excellent, thank you so much. We do have some pending question, a large portion of our audience joined us just after the top of the hour so to submit your questions or comments you can use the “Question” section of the Go To Webinar Control Panel on the right hand side of your screen just click the plus [+] sign next to the word Questions and that will expand the dialogue box and you can submit your question or comment there. 

The first question – what was the name of the organization with the modeling training? [pause] I am sorry Hillary did I lose you?

Dr. Hillary Mull:	Sorry yes I put myself on mute and then I did not unmute myself. The acronym is ICPSR and they actually are an inter-consortium so it is actually from university to all around the world. The four week courses that are the most intense courses are in Ann Arbor at the University of Michigan over the summer but they do offer one day workshops and three day workshops all over the world. I do not remember what the acronym stands for right now, but I know it is something with social research. They do a lot of political science stuff, but it is not just statistics, they do a lot of qualitative stuff also. So I would encourage you to check it out and I am so sorry I cannot remember the name but if you Google it it will come up. 

Moderator:	Thank you. The next person writes – I apologize if you went over this, I joined a few minutes after the top of the hour. Are these coefficients and algorithms you used available widely?

Dr. Hillary Mull:	Is this person asking about the triggers? The surgical triggers?

Moderator:	I am not sure. 

Dr. Hillary Mull:	They might be so maybe I will just answer it that way. 

Moderator:	Okay. 

Dr. Hillary Mull:	If you look at my publication history on PubMed and I am Hillary J. Mull there is only one of me so you can find me. We did publish a pilot study that we did at the Boston VA testing the surgical triggers and also these triggers were developed through an ARC funded study and Amy Rosen was the PI of that study. She has a paper trying to validate these triggers and settings one of which is the VA and my paper is pilot testing those triggers just in a pilot study in the Boston VA. 

Moderator:	Thank you. How long…

Dr. Hillary Mull:	I am sorry let me just add that also I am planning on publishing all of it so those papers are in the works now and those algorithms will become available. 

Moderator:	Excellent, thank you. How long is the timeframe for the cases to appear in the CDW? Are you considering an automated method for sending the model identified cases to the chart review tool?

Dr. Hillary Mull:	That is a really good question. I think my dream would be if the National Surgery Office would kind of jump on board with it because they have a site in Denver that does all the sampling for each facility and then provides the list of cases to the VASQIP nurse. It would be great if they decided that they liked this surveillance method and they wanted to run it, but they would do something similar. But at this point VASQIP looks at thirty day outcomes so they do not start looking at any data until thirty days has passed which is how I sort of set my tool up also. This is a retrospective study of adverse events. So that is kind of what surveillance means. But I think that a lot of these variables are, a lot of these algorithms…well, that is not quite true. A lot of the triggers are looking at their post-operative utilization up to thirty days. So for example one of the triggers is on certain number of visits to a surgery clinic within thirty days, you could not really do this in real time if you are looking at their utilization as it happens. I mean you could I suppose for certain triggers as soon as they go to the emergency room you could flag that patient, that is something to consider. 

Moderator:	Thank you. The next question – what were the c-statistics for derivation and validation cohorts respectively derivation, I cannot pronounce that derivation. 

Dr. Hillary Mull:	 Let me think how to explain this. We built the predictive model and we went through a lot of different versions of that model trying to optimize and c-statistic. The first time we had all the variables in there it was like .5 or something. Ultimately we were able to get it up to .805. Then in the validation sample, we applied those coefficients to the model and ran it and I am trying to think what the c-statistic was. I can find that information I mean I think for my part when I think about the validation it is less about what the c-statistic is and much more about what the chart review results show us. Actually I do not even know how you could have a c-statistic on a predictive model because you do not have information yet about whether or not the patient had an adverse event. I am not sure there is a c-statistic on the validation data. Maybe I am misunderstanding the question. 

Moderator:	They are more than welcome to write in for further clarification if need be or contact you offline.  How do you envision clinics at the VA use the results to improve patient care and safety? How are these adverse events avoidable? Can root cause analysis for adverse events help to prevent them after given surgeries?

Dr. Hillary Mull:	Yes that is a really interesting question and one of the things that I did not report on that was an early aim of the CDA was to interview VA surgical providers, the surgeons and nurses, an anesthesiologist, a nurse anesthetist to ask them about that very thing – what is your experience with adverse events and what has your facility done. For example one of the facilities mentioned urinary retention that they had discovered that a lot of patients were having urinary retention issues and coming back. And because they have noticed this pattern I am not sure if they did a root cause analysis in the classic term, but they created a group of people that examined these problems and created a targeted intervention to reduce urinary retention and they did. I think that is a perfect example of how this kind of information can change patient care. You can see a large number, you can investigate why these events are happening and look for broader patterns across the facility or across certain providers even. I think it is possible to make changes. 

Moderator:	Thank you. The UTI rates seem very high compared to the literature about five percent based on the hundred and twenty, out of twenty-two hundred plus patients. I would guess that you have better follow up and that is why your rate is high. Would you consider most of these catheter associated UTI’s? Do you think most of these would meet the CDC, NHSN defined cases of UTI’s and catheter TI’s? Also sorry. 

Dr. Hillary Mull:	That is a good question. I think I understand where you are going with it which is I think what this questioner is suggesting is that perhaps maybe our definition does not align with CAUTI because CAUTI has a few different ways of defining it. The VASQIP does have their own definition of UTI and I am not sure if it is exactly the same as an IH CAUTI definition. I want to remind the listeners that this is a high risk population so one of the triggers that we had was this urology clinic trigger. This is not, when I say twelve percent or I cannot remember if it is twenty-five or twelve percent but that number is not out of all outpatient surgeries it is just out of all the adverse events found. And I think it is because we created a trigger specifically around urology because we knew that the scenario where we might find adverse events. It is not a generalizable rate and I do think it is because we explicitly were looking for these UTI’s. 

Moderator:	Thank you. The next question – it seems like you had an enjoyable experience through the CDA process. Even though you are halfway through do you have any intentions of being a mentor to other CDA’s when your tenure is finished?

Dr. Hillary Mull:	I am trying to be a mentor to CDA’s now not like officially but I have given a lot of my help and resources to people who are applying for CDA’s and again I am really happy to do that for anyone on the call that is thinking of doing this. Yes I think anyone who is a CDA or plans to be in the VA for their career should indeed consider being a mentor over time because I think that is the appropriate next step.

Moderator:	The cycle, the cycle continues. 

Dr. Hillary Mull:	The next step. Yeah it would be a little wired not to; yes of course I would love to be a mentor someday. 

Moderator:	Excellent. The last person that was asking about UTI’s does have a further clarification they wanted me to ask. Re-asking the second part – there was also a high rate of urinary retention, the symptom; this is the symptom or adverse event often preceding the subsequently identified UTI.

Dr. Hillary Mull:	Okay you are kind of asking about double counting maybe like are we double counting cases. I mean I would have to verify the definition but my instinct is no that a lot of the adverse events have sort of subsequent severity. For example superficial surgical site infection and then a deep surgical site infection and then an organ space surgical site infection. You are not going to get flagged for all three because one each is successfully more intense. I think that same thing is true for urinary retention and UTI because urinary retention can be a symptom of UTI. 

Moderator:	Thank you. Sounds like that answered their question for them. Alright well that is the final pending question but I would like to give you the opportunity to make any concluding comments if you would like. 

Dr. Hillary Mull:	Nope, this has been a great opportunity I just want to thank everyone who called in. 

Moderator:	Well we thank you for coming on and lending your expertise to the field and of course thank you to Barb Ellspa [ph] from the CDA Team for organizing this monthly cyberseminar. It does take place the second Tuesday of each month at 1:00 PM eastern and we will be sending out the information for next months’ session shortly so keep an eye on your emails. For all of our attendees thank you for coming. I am going to close out the meeting now and a feedback survey will populate on your screen, please take just a moment to fill out those few questions, we do look closely at your response and it helps us to improve our presentations and or programs. So thank you once again Hillary and everybody have a great day. 

Page 2 of 14

