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Robert
Auffrey:	Go ahead.

Diem Tran:	Thanks so much. Hello, everyone. I would like to introduce our presenter today, Vilija Joyce. Vilija is an Associate Director and Research Associate at the VA Health Economics Resource Center. She provides leadership, heads process improvement efforts and builds partnerships to facilitate the research of HERCK.

	As an associate, her work focuses on assessing outcomes, as well as cost of care for veterans living with HIV, Hepatitis C and Opioid Use Disorder. I’m going to turn it to you and thank you for coming today.

Dr. Vilija 
Joyce:	Thanks so much for that introduction, Diem (SP). Good morning and good afternoon. Today, I’ll present a summary of our work in comparing healthcare costs and utilization before and after opioid overdose in VHA patients with Opioid Use Disorder.

	I’d like to begin by acknowledging the work of my colleagues at HERCK, VA’s Center for Innovation To Implementation--Ci2i)--VA’s Program Evaluation and Research Center—PERC—and Stanford Health Policy. 

	Before we begin, a bit of housekeeping. I want you to know that I’m about to present work that’s currently under review and our results should be viewed as preliminary. Please do not circulate the slides and you are welcome to contact me for any updates by email.

	So, on to our first poll. I’m interested in learning more about you—the audience—today. Rob, if you could please help me with the first poll?

Robert
Auffrey:	Sure can. That poll is up and running. Vilija would like to know, “What is your primary role at VA?” Answer options are “Investigative Clinician”, “Statistician or Biostatistician”, “Data Manager, Analyst, Programmer”, “Project Manager”, “RA” or “Other”?

	Vilija, people are making their choices. Answers are streaming in not real fast. So, I think we need to leave it open for maybe another minute or 30 seconds, something like that.

Dr. Vilija
Joyce:	Of course.

Robert
Auffrey:	(Long pause)

	I can see that the number of people who have not started is dropping quickly. There’s only one person in progress and most are finished. Leave it open for another 30 seconds if you don’t mind—maybe 20.

	(Long pause)

	Okay. It looks like things have slowed down to a crawl. So, I’m going to go ahead, and close the poll, and share out the results, and read them to you.

	What we have is that 10% answered “a) Investigative Clinician”, seven percent answered “b) Statistician/Biostatistician”, 21% answered “Data Manager, Analyst, Programmer”, only seven percent “Project Manager” and 24% answered “Other”. So, most are “Investigative Clinician” or “Other”. Back to you.

Dr. Vilija
 Joyce:	Thank you so much. It’s great knowing we have such a diverse audience with us today. 

	As many of you know, the opioid crisis is a national Public Health emergency in the United States. The National Survey on Drug Use and Health reported 2.7 million Americans with OUD in 2020. 

	In 2021, 78,000 people died from opioid related overdose from prescription opioids, heroin, and synthetic opioids such as fentanyl. The risk for OUD and subsequent overdose deaths among VHAs veterans is higher compared with non-veterans. 

	Part of this is due to higher rates of co-morbidities such as chronic pain, as well as VHAs population being predominantly male. VA leads the way in caring for patients with OUD. VHA is the single largest provider of substance use disorder treatment in the U.S.

	Our goal was to describe and compare healthcare costs and utilization trends among VHA patients with OUD who experience an opioid overdose to VHA patients with OUD who did not experience an opioid overdose from the perspective of VHA.

	Before I begin talking about our methods, I wanted to pause and launch our second poll. I’m interested in learning more about your familiarity with differences. Rob, I’m hoping for your help again.

Robert
Auffrey:	Sure thing. That poll is open. Question being, “How familiar are you with differences in study methods?” The answer options given are “a) I understand the assumptions, have used difference and differences, and stay up-to-date on recent developments, b) I’ve implemented the difference in Differences Model, c) I’ve scanned the literature and I’m familiar with difference and differences”, and “d) I’m unfamiliar with difference and differences, but eager to learn more.”

	(Long pause)

	This one’s taking a little bit longer, Dr. Joyce. I think people are maybe reading more of the text, taking a little bit longer to make their decision. So—

Dr. Vilija
Joyce:	No worries.

Robert
Auffrey:	Okay, thank you.

	(Long pause)

	(Background chatter)

	Okay. So, looks like most people are finished. So, we’re going to go ahead, and go close the poll, and share out the results. 

	Read them to you. Only two percent say that they “understand the assumptions, have used different services, and stay up-to-date”. Let’s see. Fifteen percent say they have “implemented a difference and differences model”, 13% say they’ve “scanned the literature” and 36% say that they’re “unfamiliar”. Back to you.

Dr. Vilija
Joyce:	Thanks so much, Rob. So, in the next few slides, I’ll cover how we use the Difference and Differences framework to compare healthcare costs and utilization between those with OUD with overdose and those with OUD without overdose. 

	For those I would say close to half who’ve just scanned the lit are completely unfamiliar. Difference and differences is a quasi-experimental design which uses data collected over time from a treatment and a controlled group to obtain a counterfactual to estimate a causal effect.

	It’s a useful technique when randomization on the individual level is impossible. Difference and differences are biases and post-intervention period comparisons between the treatment and control group, as well as biases from comparisons over time in the treatment group.

	If you’re looking to learn more about natural experiments, difference and differences estimator, a great intro in the resource would be my colleague, Dr. Jean Yoon’s HSR&D cyber seminar that she presented a few months ago back in February. You can view or listen to her full archived video lecture, download a PDF of her slides, or read a transcript of her presentation by heading over to the HSR&D website, clicking “Cyber Seminars” in the left-hand menu, clicking on “Past Sessions”, and then searching for Dr. Yoon. I’ve also pasted the direct link below the screenshot.

	So, back to our methods. In our retrospective cohort study, OUD diagnoses were extracted from data sets built by the VHA Office of Mental Health and Suicide Preventions Program Evaluation and Resource Center. Patient demographics—outpatient and in-patient visits, comorbidities, pharmacy claims and both VA and non-VA care paid for by VA or pulled from the VHA Corporate Data Warehouse—or CDW. 

	We analyzed data from October 2015 through September 2019. Here’s the flowchart showing our patients inclusion and exclusion criteria. Starting at the top in the middle after an initial claim, we ended up selecting just shy of 71,000 patients diagnosed with OUD in Fiscal Year ’18.

	OUD diagnosis was defined as, “The first documented ICD10 code for opioid related disorders as found in the PERC data extract” that I had mentioned on the previous slide.

	Moving down the flowchart and to the left for our Overdose cohort, we defined the index date as “The date of overdose and excluded veterans who had evidence of overdose, who had more than one overdose, and who had evidence of cancer, hospice, or palliative care within the previous year.”

	Let’s move over to the right-hand side of the flowchart in an effort to minimize confounding because of differences in baseline characteristics, we also established a controlled cohort which I’ll refer to as the non-OD cohort.

	For these OUD patients, we randomly assigned patients to an index date in Fiscal Year 2018 and applied similar exclusion criteria. This random assignment avoids pitfalls that have been raised with other methods such as matching.

	We ended up with a total of 66,513 patients in our total cohort of which 1,413 experienced an overdose and 65,100 did not.

	(Long pause)

	Here’s the study timeline for our OD and non-OD cohorts. For our OD cohort, we used a monthly time interval and defined the index month as the 30 day period inclusive of the overdose shown here in the middle at month zero.

	The baseline period was made up of the 12 months prior to the overdose while the follow-up period included the 12 months after the overdose. This is almost identical for our non-OD cohort. This time, however, we defined the index month as the 30 day period inclusive of the randomly assigned index state shown here in the middle at Month Zero.

	Our primary outcomes of interest were healthcare costs and utilization following an opioid overdose. We identified inpatient and outpatient costs using VANCA in-patient treating specialty and the outpatient data files, as well as the cost of non-VA care paid for by VA using fee basis and Program Integrity Tool or PIT files.
	
	We obtained baseline demographic and clinical characteristics. Our window was the 360 days before the index date and included demographic variables such as age, sex, race, ethnicity, marital status, geographic region, and the percentage of any VA service connected disability greater than 50%.

	We also identified Elixhauser comorbidities in the year prior to the index date such as mental health conditions like depression, chronic pulmonary disease, Tobacco Use Disorder, and Sleep Apnea. 

	We also examined medications including prescription opioids, as well as anti-depressants, and other drugs. Finally, we calculated the Risk Index for Overdose and Serious Opioid Induced Respiratory Depression—or RIOSORD—using data from the six months prior to the index date for all patients in our cohort.
	RIOSORD is a validated score that estimates the likelihood of overdose or serious opioid induced respiratory depression.

	In addition to comparing demographic characteristics between the groups, four our healthcare costs we put the VA and purchase care cost data to three broad categories—Total, Inpatient and Outpatient.

	Several mutually exclusive subcategories—which I’ll show in a future slide—we first graphically display the unadjusted outcomes and assess the parallel trans visually. 

	For our adjusted analyses, we used a different and differences framework to compare healthcare costs to utilization between VHA patients with OUD who experienced an opioid overdose and VHA patients with OUD who did not reconstructed GEE models using a linear structure with autoregressive correlation adjusting for the baseline characteristics seen here on the right. 

	Robust standard errors were estimated by clustering on the patient. Also, we assessed model selection using the quasi-information criteria.

	Healthcare utilization included the length of stay, number of inpatient admissions and the number of outpatient visits. Once again, we constructed GEE models. Although this time with a negative binomial distribution.

	To sum it up, the trends that we are focusing on with our study are the marginal effects or the differences between the opioid OD and non-OD groups at each time point by each month.

	The regression model we constructed allows for us to estimate the differences at each month which yield important information about the variation and the effects. 
	If you recall, we excluded those with multiple overdose from our final cohort. 

	As a sensitivity analysis, we evaluated the change in the average monthly healthcare cost in utilization before and after the opioid overdose among those with subsequent overdoses. 

	We used Wilcoxon signed-rank test to compare the average monthly healthcare cost and utilization before and after the opioid overdose for those who had one additional overdose, or two, or more overdoses after the index month. 

	A quick note, if a  patient did not use care in a 30 day period, their costs were set to zero. If a patient died during one of the post-index date periods, we included cost in utilization data of the period when the death occurred and assigned subsequent period cost utilization to missing. 

	So, we effectively removed the patient from the analysis after death. All costs were adjusted using the CPI for 2020. All analyzes were performed in SAS and in STATA. 

	Table One shows select demographic and clinical characteristics for both the OD and non-OD cohorts. Again, of the patients who met our inclusion criteria, 1,413 are about two percent of patients with OUD—had an opioid overdose—65,100 did not.

	Although I don’t show it here, I wanted to let you know that of those 1,413, 148 or about 10.5% died within the year after overdose. Of the 65,100 patients in our non-OD cohort, 1,999—or a little over three percent—died within the year after overdose or I should say the index event.

	Also, we considered standardized differences less than 10% not meaningfully different. So, digging in a little further, several characteristics were similar across groups. Characteristics like gender, age, race, and ethnicity. On the other hand, patients with overdose had a higher proportion of VA service connected disability.

	Continuing with our Table One, those with overdose also had a higher risk or risk index score and they were more likely to have several comorbidities reported within the prior year including Chronic Pulmonary Disease. 

	Immediate release opioid use in the prior three months was lower in patients with overdose and average total daily morphine milligram equivalence was higher. Anti-depressant use was also higher in those with overdose in Fiscal Year ’18.

	This figure shows the unadjusted trend and total healthcare cost before and after the index events. The Y axis represents cost in thousands. The X axis represents time in months before and after the index event.

	Oh, sorry. X-axis represents time in months from overdose. Excuse me. 

	Starting at Time Zero, cost increased in the first 30 days after an opioid overdose occurred for the OD cohort as shown by the red curve. We didn’t see these increased costs in the non-OD cohort after the index period as shown by the blue curve.

	I also wanted to note that these unadjusted cost graphs include confidence intervals for both the OD cohort and the non-OD cohort. The size of the non-OD cohort has led to very precise and very narrow confidence intervals which are difficult to distinguish from the average monthly cost datapoints on this graph.

	The average total cost for opioid overdose and non-overdose cohorts during that index month were $21,686  and $3,341. Again, this is 2020 U.S. dollars. The difference was statistically significant using the Wilcoxon signed-rank test. 

	This increase was driven by in-patient costs shown here on the left which accounted for most of the difference. The total inpatient cost for the OD cohort was 15,929 compared to 1,542 for the non-OD cohort.

	Similarly, average outpatient cost was higher for the OD cohort compared to the non-OD cohort at 5,542 and 1,746 respectively. All differences were statistically significant. 

	Here, I am presenting a table of the marginal adjusted cost and utilization of the OD and non-OD groups with their corresponding 95% confidence intervals at different time periods. For ease of viewing, I only present a portion of these costs—namely the 30 days prior and up to 60 days after the index date.

	Total healthcare costs were significantly higher at $16,890 in the first 30 days after the opioid overdose adjusting for baseline characteristics. Again, the marginal increase in cost between the OD and non-OD cohorts was mostly driven by an increase in inpatient costs which were significantly higher at 13,515 in the first 30 days.

	Further breaking down in patient costs, you see that most of these costs came from Medical/Surgical and from Psychiatric and Mental Healthcare at 7,522 and 2,884 in the first 30 days after the index date.

	Outpatient marginal adjusted costs were also significantly higher at $3,247. Breaking down outpatient costs—most of these costs were attributed to the other category at $1,070 in the first 30 days followed by Medical, Surgical, and Psychiatric in Mental Healthcare at $756 and $224 respectively.

	Here, I present a table of the marginal adjusted utilizations of the OD and non-OD groups with their corresponding 95% confidence intervals at different time period. 
	As we did with cost and for ease of viewing, I only present a portion of our findings—namely 30 days before—and up to 60 days after the index date.

	Overdose was associated with a marginal increase in main length of stay in a little over six days in the first 30 days after opioid overdose. The average length of stay remained significantly higher for the OD cohort compared to the non-OD cohort through the two months after opioid overdose. Although I don’t show it here for the full year after the opioid overdose.

	Similarly, the marginal increase in total in-patient admissions was 1.01 which remains significantly higher in the OD cohort compared to the non-OD cohort for up to 12 months after the opioid overdose.

	Finally, the marginal increase in outpatient visits was 1.59 in the first 30 days after the opioid overdose and remained significantly higher for up to four months after the index month.

	Next step are the results from our Sensitivity Analysis. There were 223 patients with multiple overdose events—180 patients had one additional overdose after the index month and 43 had two or more overdoses.

	Those with two or more additional opioid overdoses had the most pronounce differences in cost and emissions that survived reporting on this slide.

	Average monthly total costs were significantly higher after the index month by $5,958. Again, in patient costs represent most of these costs at 4,411 with outpatient at about $1,500. Also, the average monthly number of inpatient missions was significantly higher after the index month by .28 admissions. 

	So, as always, there are several limitations I’ll report to here. First, recall that we graphically displayed the unadjusted outcomes to visually assess the difference in differences parallel trends assumption. 

	As I show here in the figure to the right, the trends between the groups were parallel up until about three months prior to the index state. Failing parallel trend assumption suggests that we need to be careful about attributing these costs as causal effects because of a possible unobserved confounders. As a result, it’s likely that the cost estimates that I presented today are an upper bound estimate of VA costs. 

	Another limitation is that we limited our initial cohort to VHA patients who were diagnosed with OUD. We may be underestimating the number of patients who experienced an overdose since we may be missing patients for whom an overdose event is the first time an OUD is identified.

	To wrap up, the opioid epidemic has strained healthcare resources nationwide. VHA is no exception. The total overall cost of opioid overdose to VA is substantial.

	Our study found marginal increase of $16,890 in the first 30 days following overdose with 2.1% of VHAs OUD population experiencing an opioid-related overdose. We estimated that the economic burden was approximately 23.9 million to VHA within the first 30 days post-overdose.

	Increases in costs at the month of the event were driven mostly by inpatient expenditures, less so by outpatient expenditures and these increases continued for the year following the event.

	Understanding these economic consequences will hopefully continue to stimulate much needed policy reform to reduce barriers to treatment, and to improve retention among those who are treated with MOUD. Both of which provide clinical and economic benefits.

	On behalf of my colleagues, I’d like to thank VA HSR&D for funding this work. With that, I am open for questions. Thank you.

Diem Tran:	Thanks, .Vilija. We do have a question. You had mentioned the rise in costs proceeding the overdose. Can you address that and comment on whether it might suggested anything predicative or residential?

Dr. Vilija
Joyce:	Sure. So, there definitely might be signals that occur prior to the opioid-related overdose. Ax you saw, the healthcare costs and utilization were elevated among the OD cohort and these costs were driven by Medical/Surgical, Psychiatric and Mental Healthcare costs, and they might be informative for healthcare policymakers in developing early prevention strategies. 

	But whether these early increases in costs in utilization are indicators for future opioid overdose, we’d have to look into that further.

Diem Tran:	Thank you. Can you tell us more about the other costs and the adjusted cost analysis in the outpatient categories?

Dr. . Vilija
Joyce:	Sure. I’m going to go ahead and flip back. That’s a great question. Let’s go back. Here we go. There we go. Right, there. 

	So, that’s anything that didn’t fit into one of these other categories. They’re sort of mutually exclusive categories and I would be happy to provide you with the code that we used to categorize or even give you a breakdown of exactly what codes fell into this category if you’re interested. Just send me an email.

Diem Tran:	Do you know if VHA patients receive Narcan, Naloxone, will we still need prescription for opioids?

Dr. . Vilija
Joyce:	That’s a great question. So, I know that VA is working hard to increase access to medications for OUD and also it’s working hard on overdose education, Suboxone distribution.

	I have a stat here in Fiscal Year ’21. Over half of OUD patients filled a prescription for Naloxone and I know that the target is going up every day. If Dr. Elizabeth _____ [00:32:11] is on, she would be a great person to talk to give us the latest stats on that. I’m thinking she might not be, but hopefully that answers your question.
	
Diem Tran:	Yeah. I think the question spins off from you to her.

Dr. . Vilija
Joyce:	Oh, that’s right. That’s right.

Diem Tran:	But we could move right into the Q&A.

	(Long pause)

	Well, we don’t have anymore questions. Feel free to keep sending in your questions to the Q&A panel. 

	I’ll just say that I was struck by the number of inpatient days in the first 30 days. I think like you said, we’re here. We know about this emergency and crisis. But I think to really think about what happened during the overdose and that kind of treatment that veterans receive during this time.

	So, that’s very illuminating for me and it’s quite a number of days. In the following months there seems to be additional in-patient days.

Dr. . Vilija
Joyce:	Absolutely, yeah, and that does continue through the 12 months. Although, the number goes down. The number of days goes down.

But thank you for pointing that out. It was illuminating for me too, to see that. 

Diem Tran:	So, we do have more questions. How do you define the index date?

Dr. . Vilija
Joyce:	Sure! So, the index dates I’ll go back to that slide. Here we go. So, in terms of those with opioid overdose, the index date is the first opioid overdose recorded in Fiscal Year ’18. 

	For our comparison or our controls, we assigned a randomized date. So, it’s just a random date in Fiscal Year ’18.

Diem Tran:	You calculate the cost in the months prior and after for each person in the non-OD cohort?

Dr. . Vilija
Joyce:	Correct.

Diem Tran:	Thank you. Do we know if any of the overdoses were due to illicit opioids such as illicit Fentanyl?

Dr. . Vilija

Joyce:	That’s a great question. I’m happy to share part of sort of the supplement or you can take a look  at the overdose codes that we used. I’m just scanning them here and I don’t see anything specific to the type.

	Well, no. I take that back. I see there’s specific. I see opium, heroin, methadone and unspecified. Oh! I do see “poisoning by other synthetic narcotics”. So yes, they are included. But I’m happy to share the actual codes that we used. Just feel free to email me.

Diem Tran:	(Long pause)

	Again, feel free to submit questions into the Q&A. . Vilija, when you describe the types of care received, it made me wonder whether there are standards of care for opioid overdose and whether you kind of compared to see if there are, if veterans are receiving or that those protocols are being followed if there are any or maybe it’s dependent on the person or the event.

Dr. Vilija
Joyce:	That’s a great question and I would be very interested in learning more about that. I think that would make for a great follow-up study.

Diem Tran:	Okay. 

Dr. . Vilija
Joyce:	(Long pause)
	
	I’ll just skip to the end here to show my contact information if you need it as well. But aside from that, any last questions?

Diem Tran:	I don’t see any last questions. I will say 23.9 million estimate is very eye opening and that is definitely something that I hope—as you mentioned in your conclusion—policymakers will pay attention to, right?

	We know this, but when you quantify that for veterans and for that cohort—which it’s not. I thought that was the Leader Corp, but that’s quite a big sum.

Dr. . Vilija
Joyce:	Absolutely. Absolutely, yes. Definitely something to consider for policymakers and I just wanted to emphasize that there is a lot already being done within VA.

	So, as I mentioned before, overdose education, myoxine distribution. There are sterile syringe service programs. I know that there’s interdisciplinary team case review following non-fennel overdose. 

	As many of you might know that in December 2022, Congress eliminated the data waiver—the X wavier—requirements. Hopeful that this will increase access to medications for opioid use disorder like for Morphine and we can save more lives within VA.

Denise:	Thank you so much, . Vilija.

Robert
Auffrey:	Well, thanks to both of you for preparing and presenting today. Attendees, when I close the webinar momentarily, a short survey will pop up. Please do take a few moments and provide answers for those questions.

	With that, actually I just saw a question pop up. Actually, it’s a comment. Somebody said, “Also, the Narcan nasal spray being OTC will help.”

Dr. . Vilija
Joyce:	Oh wonderful! Yes, that’s right.

Robert
Auffrey:	So, with that, I guess just wish everybody a good day. I’ll go ahead and close.

Dr. . Vilija
Joyce:	Thank you so much, Rob. Thank you, Diem. 

Diem Tran:	Thank you.

Dr. . Vilija
Joyce:	Thanks, everyone, for attending.
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