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Devan Kansagara:	Thank you. Thanks, Molly and thanks everybody who is joining. Out goals today are to present briefly, some of the evidence about the benefits and harms of treating blood pressure in adults over age sixty.

Molly:	I am sorry, one second. Is anybody else getting…

One second here. Okay Devan, can you try talking again once more?

Devan Kansagara:	Yeah. Is that better?

Molly:	Okay, yes it is better. Thank you. For all of our presenters, please make sure your computer speakers are muted. I will go ahead and un mute you one at a time as it is your turn to…

Devan Kansagara:	Okay, so we will present the evidence, and I want to go through that pretty quickly so that we have a chance to get in to some of the clinical issues. We have a great panel of discussives here and we will go through some cases and leave time for questions from the audience at the end.

Just a few quick slides, which I will not read through. A disclosure slide and then there are three slides that people are interested giving some more details about our Evidence-based Synthesis Program. 

Okay, so blood pressure targets. People know that there has been shifting sands on what these targets should be. Back in 2003 JNC 7 published guidelines recommending blood pressure targets of less than 140/90 in all adults. About a decade later, JNC 8 raised 140/90 in those age 60 and over. Over that decade, there was new evidence as well as developments in systematic review and guideline methodology that lead to reinterpretation of old data as well as incorporation of newer data. This change was already controversial when the Sprint trial was published, released early and it results heralded in the press a couple months before its publication in November of 2015. This has left people wondering what they should be treating older adults blood pressures to. In older adults, one could say the uncertainty might be magnified because there may be the potential for more benefits and more harm. Hypertension is a common modifiable risk factor for cardiac and cerebrovascular disease and death. But, theoretically, older adults may also be more susceptible to harms from blood pressure lowering.

The other issue that is relevant is the uncertainty in what to do with stroke patients. So, JNC 8 did not have a specific recommendation about blood pressure treatment targets in patients with prior stroke.

So, we did a systematic review to answer several questions. What are the health outcome effects of different blood pressure targets? And what are those effects in patients who have previously suffered a TIA or stroke? What are the harms of blood pressure lowering in adults over age sixty? How does age modify the benefits and harms of blood pressure lowering? And, how does ones burden of comorbidities modify the benefits and harms of blood pressure lowering? We also looked at, specifically, how does cardiovascular risk modify that and how does diabetes modify that risk?

We did a systematic review. We included studies in which the population had mean age of 60 or older and they had to be hypertensive adults; either with treated hypertension or untreated hypertension. We included studies that either compared directly _____ [00:04:05] more blood pressure or compared the addition of blood pressure medication to placebo. We excluded comparative effectiveness studies. We looked at a variety of databases and included any studies that were completed by December of 2015. We used standardized methodology to assess the quality of individual studies as well as to rate the strength of evidence, of the body of evidence for each outcome.

We looked at several outcomes, all-cause mortality, cardiac events, stroke and a variety of potential harms. We conducted meta analyses when appropriate. We looked at over ten thousand abstracts and ultimately include 21 trials. Today, for the efficacy analyses… In other words, the health outcome analyses, we will focus on 15 trials. Three of the 21 trials had a high-risk of bias or they were lower quality studies and three achieved minimal differences in blood pressure.

Okay, so to answer the first question, what are the health outcome effects of different blood pressure targets? We looked at this in a few different ways. First, we _____ [00:05:24] effects of patients with mild hypertension. So, we broke studies up according to baseline blood pressure greater than or less than 160 systolic. This is a forest plot showing the results just for the all-cause mortality outcome. I will show the other outcomes on the following slide. The top portion of this shows nine trials, all of which had baseline blood pressures of 160 or greater and all trials achieved blood pressures of less than 150/90. As you can see, the trials with moderate severe hypertension baseline did reduce the risk of death by, relative risk reduction by 10%.

The bottom portion of the slide shows four trials that had baseline blood pressures of less than 160 and this also showed a relative risk reduction in which confidence interval was greater. Looking at these trials individually, two of these trials, the ACCORD trial and the SPRINT trial are treat to target trials, which we will talk more about in a few moments. The other two studies, one of them the ADVANCE study here, is a large trial in diabetic patients looking at the effects of a fixed dose of ace inhibitor and calcium channel blocker in patients with baseline blood pressure in the 140s. they found a reduction in mortality, but not in stroke or cardiac events. The FEVER trial here, was a study in a mixed population in which the baseline blood pressure was actually very close to 160, it was 158 and they found a reduction in all three outcomes.

This next slide shows you, again, the mortality results I just showed you as well as the other two outcomes, stroke and cardiac events. This is for the nine trials with higher baseline blood pressures achieving blood pressures below current guideline recommendations of 150/90. As you can see, there were reductions in all three outcomes. The confidence intervals were relatively narrow and the results across studies were fairly consistent. So, we gave this high strength of evidence _____ [00:08:07] and the consistency in results.

There are four trials with lower baseline blood pressure _____ [00:08:16] just showing you the mortality results here, slightly lower as it affects stroke, marginally significant risk reduction, but some inconsistencies in cardiac events or _____ [00:08:32] reduction, but slightly smaller absolute effect than the cardiac events.

Another was of looking at this question, and the more direct way, is to look at trials that directly compared two or more treatment targets. They directly _____ [00:08:49] to a moderate control. There were six such trials and they are shown here; they did differ clinically. So, the first two trials, that I mentioned before, are the ACCORD and SPRINT trials. Both compared systolic targets of 120 to 140. Another trial compared 130 to 140. One trial compared 140 to 160, and another, the VALISH trial 140 to 150. And finally, the HOT trial, H-O-T trial has three arms comparing different diastolic blood pressure targets. For these analyses, we combined the less than 80 and 85 groups into one, as this was most clinically relevant to the questions we were asking. As you can see, there was a nonsignificant reduction when we combined all the results of these trials and we will look at the rest of the _____ [00:09:52]. So again, this is for the _____ [00:09:58] a nonsignificant reduction in mortality. A marginally significant reduction stroke and cardiac events. 

I will put back the results from the nine trials with higher baseline blood pressure just for comparison. The six treat to target studies, the confidence intervals were wider suggesting less precision in the estimate and more inconsistency in results. Because of the inconsistency, we rated the strength of the evidence lower for these studies than for the studies with higher baseline blood pressures that you gain more moderate control.

Note of caution here, metaanalysis can be a flawed exercise because there are clinical differences in the studies that are included in metaanalysis, so it is important to take the numbers here with a grain of salt and to look at reasons for inconsistencies in the results.

The two trials that are really driving a lot of the conversation and contributing probably the most to the inconsistencies here, which are worth looking at more closely, are the ACCORD and SPRINT trials. These are both trials that targeted pretty strict blood pressure with baseline blood pressures in treated hypertensive patients at about 140. Both enrolled patients _____ [00:11:34], but they came to different conclusions. ACCORD did not find a reduction in death or cardiac events, but did find a reduction in stroke and SPRINT was the opposite. The reasons for these differences are unclear. ACCORD… And there are several potential differences that we will highlight here. ACCORD had a slightly younger population, although the event rates in both the trials were similar. ACCORD included only diabetic patients, where SPRINT excluded all diabetic patients. ACCORD followed patients for longer because SPRINT was stopped early for benefit and there is some data _____ [00:12:15] exaggerate treatment effects.

So, given evidence that treating blood pressure in patients with moderate to severe hypertension to targets below 150 is almost certainly beneficial. We have also presented some evidence that treating patients with systolic pressures below 140, in some cases well below 140, or diastolic pressures below 85, is likely to be helpful for some patients. But, this middle ground question is kind of a vexing one. What about systolic pressures below, between 140 and 150? And, unfortunately, there is not a lot of direct data to address this question. The advance trial, to which I eluded before, was really the only one with the baseline blood pressure in this range. In it they achieved blood pressure less than 140, improved mortality, but not other outcomes.

Okay, so this is our question 1B. In patients who have suffered TIA or stroke, what are the effects of lower blood pressure treatment targets? We found two trials with over 9,000 patients suggesting that targets below at least 140 improved outcomes, most notable the outcome of recurrent stroke. So, you can see here a relative risk reduction of 24% and an absolute reduction that is fairly large. We gave it a moderate strength of evidence. Looking at these two trials more closely, this supports showing effects on the outcome of recurrent stroke. To look at these two trials more closely, the SPS3 trial compared two treatment targets, less than 130 to 130-150. These were patients with documented lacunar strokes. The intervention group achieved a blood pressure of 127, control 138. 

The PROGRESS trial enrolled _____ [00:14:44] prior stroke or TIA and tested the addition of calcium channel blockade plus or minus thiazides to placebo in patients with systolic pressures in the high 140s. They achieved blood pressure in the treatment group of less than 140. The PROGRESS trial had a statistically significant reduction in recurrent stroke and the SPS3 trial had a marginally significant effect. 

I should just not here as a point of clarification. We only looked at… We did not look at the question of treating acute strokes. So, we did not look at treatment targets in patients hospitalized with stroke. These were patients that had had a stroke at least a week or more before.

Switching gears again to harms. What did we find? We looked at variety of different harms. First row here _____ [00:15:44] adverse events. Most trials report some adverse events data. Ten trials reported withdrawal due to adverse events and there is variation in the findings. Four trials found an increase in withdrawal due to adverse events while the other six trials did not. Three trials reported syncope. There was an increase risk of syncope when you combined results from these three trials and if you looked at these more closely, there is a small increase in two studies and none in the third. Seven trials looked at some measure of cognitive function over time. Four of these trials reported the outcome of incident dementia, and these were patients without prior stroke, and found no significant effect. In fact, there was a trend toward reduced dementia incidents. And this helped for trials achieving moderate control and in one study with very tight control as well. Fracture was reported in three trials, no effect. 

We looked at several other outcomes. Falls, quality of life, functional status, all showing no effect; relatively small number of trials. Renal outcomes were reported in the majority of trials and these is no effect, but the outcome definitions were quite variable from study to study and there were low event rates per clinically important endpoints such as end-stage renal disease.

Medication burden we also looked at, but it is really hard to come up with a number and a summary estimate because the methods of reporting here varied considerably. But, in general, perhaps unsurprisingly, medication burden was generally higher in the more agrees blood pressure treatment groups.

Okay, I am going to hand it over here to Dr. Weiss.

Molly:	Oops, sorry Jess. Just give me one second and I will unmute you. There you go.

Jessica Weiss:	So, I will pick up here and talk a little bit about ways that we tried to look at how different age subgroups among older adults might differ in terms of benefits and harm with different blood pressure treatment strategies. We starter by looking, in particular, at differences in results for studies with mean ages including an above 70 versus less than 70. And we did that to make sure that any benefit we were seeing was not being driven by studies where the mean age was actually relatively low because we were hoping to really effects across that age spectrum. And we found that results between those two groups, studies with a mean age or greater than or including 70 versus less than 70, were really comparable and, in fact, the precision and _____ [00:18:56] 80 was a little bit better among the studies with a mean age that was older.

In terms of actually looking at how age may modify blood pressure treatment effects, there were 12 studies that conducted age subgroup analyses that we looked at, but five of those trials actually looked at age subgroups that were kind of relatively young older adults. So, ages of 60 or 65, above and below and we really wanted to look at folks a little bit older than that. so, there were seven studies that looked at age subgroup analyses where the ages examined was at 70, above or below, and often 75 or higher. The results among those seven studies was, unfortunately, really varied and did not allow for a metaanalysis because of the different outcomes examined, the different ages looked at and overall study design differences.

In terms of outcomes, for example, JATOS is one of those studies and it showed an increase risk of cardiovascular events and renal failure with lower blood pressure among adults over age 75. But, SHEP was also one of those and it showed a decrease risk of stroke when systolic was less than 150 only in the older subgroup and not in the younger counterparts, whereas HYVET and VALISH and SPRINT all found no significant difference in outcomes looking at their older or younger age subgroups. So, really quite varied results that made it feel very insufficient to us in terms of understanding this a little more deeply.

We also tried to look at the influence that different age subgroups among older adults might have on the risk of harm. Three studies did look at this and they did all look at a comparable age subgroup of greater than or including 75 versus younger than 75, but the way that they looked at this and the depth of it really varied between the three studies so SPRINT just published more data on this in a comprehensive way _____ [00:20:44] and that showed no significant differences. SPS3 also examined this and found similar results between the two age subgroups. JATOS found no differences, but only looked at renal failure as a harm and nothing beyond that. So, some interesting ideas, but nothing that could be combined in terms of analysis and still limited overall.

Another important thing to consider here looking at your patient in clinic and wondering how to apply the data is understanding who was included in these studies. The mean age of most of these studies was 60 to 80, so nice older group, but not necessarily super inclusive of the oldest old. There were two studies that really did try to target folks at or above age 80, so HYVET, the entire study, of course, with ages 80 and older. And there age subgroups actually was 80 to 84 as compared to 85 plus. The SPRINT age subgroup did have a mean age of just 79, so a nice little bit of an older sample. Both of those studies showed comparable benefits in terms of cardiovascular risk production and mortality when that was examined among older and younger people in their subgroups.

So, another thing we really hoped to be able to evaluate with this systematic review was the burden of comorbidity and how that could modify the benefit or harm that patients see from different blood pressure treatment targets. And I think this is incredibly important and where a lot of the kind of clinical dilemma tends to lie for folks in trying to help patients with their blood pressure. Because there is so much risk for drug-to-drug interaction and drug/disease interaction when somebody is dealing with one or more comorbidities or dominate comorbidities and, unfortunately, this is also very hard to study and  so we did not find any trials that had used, for example, subgroup analyses by comorbidity scores or comorbidity clusters to really help inform this question. SPRINT did just publish additional outcomes including measures of frailty, which is certainly useful, but they stand a little bit alone in that.

And the other thing, just as we were talking about the ages of patients included in studies, when you are thinking about patients of complex or difficult to manage comorbidity, you want to think about whether or not those patients would have been included in the studies that you are examining. 

We have a nice table in our report that looks at all of the exclusion criteria across these trials and I think it is really important to think about it at least a little bit. So, for example, one that I would like to highlight here is dementia and frailty. We found in looking at 15 studies, either implicitly or explicitly, included patients likely to have dementia or frailty. When I say explicit, they said no dementia, but for implicit it was actually much more common. Examples of what I mean by that are exclusion criteria that would almost certainly take those folks out of the running. So, HYVET, for example, included patients that could not stand or walk. PROGRESS, any disability that was likely to prevent regular attendance at _____ [00:23:41] clinics lead to exclusion. Both UC and Sisture [PH] excluded patients that could not achieve the sitting position. ACCORD and SPRINT both excluded patients who had any factors likely to limit adherence to their study intervention. Mechanistically, in terms of trial design, I actually understand where all of these folks are coming from in the trial design, but it does tend to take patients with significant dementia or poor functional status off the table for the inclusion in these trials.

Something else to think about that is near and dear to my heart is chronic kidney disease. it is exceedingly common in older adults. I think that actually many of these trials tried to exclude kidney disease patients more than they were actually successful in doing so, primarily because of that interaction between age and muscle mass and the interpretation of creatinine. So, almost all of the studies had a creatinine cutoff, but because creatinine means different things, especially as folks get to more advanced ages. Many of these trials actually had allowances for CKDs, Stage 3, particularly 3A. So, an EGFR of 45 to 59, but it was much less common to see trials include patients with more moderate to severe kidney disease, like a GFR of less than 30 or CKD Stage 4. It is hard, sometimes, to know how to manage those folks because they are so often excluded from studies.

The heart failure piece. So, most of these studies excluded patients New York Heart Association class 3 or 4 heart failure. Very few studies use said just heart failure without more explanation and then even fewer gave really specific recommendations. SPRINT actually really nicely laid out that they were looking to exclude patients with heart failure exacerbation symptoms within six months or an EF cutoff, but that was unusual.

Diabetes is complex and we will talk more about that, but it was largely an all or nothing diabetes situation with many of these studies. So, either some… the sum was unclear or less common and some studies limited to diabetics who did not require insulin so, again, trying to kind of control the severity of that comorbidity.

Because we could not look at comorbidity, per say, we did try to look at specific comorbidities within these trials and cardiovascular risk was one of them that we found some data for. So, we found a low strength of evidence that the absolute treatment effects, probably improved or are greater in those that have the greater cardiovascular risk. The four studies actually looked at this and three of these trials used a cardiovascular risk assessment tool or risk score to break the patients down into strata of cardiovascular risk and they really found that the absolute risk reduction was highest in the highest risk strata, although the relative risk was often comparable across those risk strata. The tricky thing is those were hard to combine in part because of definitions of events, but in part because they all used different risk formulas. So, ADVANCE used Framingham and SHEP used a Multiple Risk Factor Assessment Equation and HOT used the World Health Organization Risk Score; so, just different ways to assess cardiovascular risk. SPRINT also looked at this as the fourth study and they actually found that cardiovascular event risk reduction was greater in those who had less cardiovascular disease at baseline; so, a little bit different.

We looked at diabetes a little bit. Diabetes is a really important area because the blood pressure target for diabetics has been lower for some time. It has generally been recommended by previous guidelines to be less than 130/80, and this has stemmed predominantly from the diabetic subgroup data from HOT, which should an achieved systolic pressure of less than 130 and the lowest diastolic group, the less than 80. And that kind of was extrapolated to mean a systolic blood pressure treatment target, but the data there is not super strong and a little more information would certainly be helpful. Some folks recently have also been interpreting SPRINT as being inapplicable to diabetics. I think that really hinges on the idea that diabetes was the big difference between SPRINT and ACCORD. I do not think that we know that that is true. It is a difference between the two studies, but whether it was the driver of the difference in outcomes is not at all clear.

Among studies that did diabetes subgroup analyses that we looked at here, most all found that diabetic benefit as much or more than nondiabetics in terms of the outcomes examined by cardiovascular events and mortality, but it is important to remember that event rates in diabetics are also higher. So, this outcome that we are talking about with diabetics may stem more from the fact that patients with greater cardiovascular risk may achieve greater benefit. It is hard to know if those are two separate things. In our own analysis, we looked at four studies that only included diabetics, but they could not be combined; the studies were just too clinically heterogeneous.

Just important to think about limitations and the one that I guess I would start with here is the study-level data. I think that we really worked hard to provide a good overview using study-level data, but it is not the same as the individual sitting in front of you, of course. A given individual may benefit more or less from therapy. Individual characteristics are still critical to be considered. The heterogeneity, that we mentioned a number of times now, is also a factor. We did a number of sensitivity analyses trying to tease out what some studies may have added or changed among the results to really understand this, but that heterogeneity does persist.

Recent other reviews have looked at things a little differently and I guess I would point out, in particular, that we did not include normotensive patients in this review. It is not that that is not an important group, we just thought that was a different question. But, if you are looking to understand if, have lowering blood pressure below the norm is valuable in a patient who is not hypertensive, our review cannot address that question.

We also were not able to identify clear patterns of medication class, in terms of benefits. That was not part of our intention either, but we did not find any specific patterns of medication that would suggest benefits for one med over another. By and large, the studies use the same kind of core categories of medications, in general, although the first and second med choices often differ between trials.

So, in conclusion, as Devan mentioned at the beginning, we really found a pretty good strength of evidence that lowering blood pressure to less than 150/90 improves mortality, cardiovascular events and stroke, particularly among folks with a higher baseline blood pressure; so the ones with systolic above 160. We found similar results when baseline blood pressure was not as high, but they were not as precise and the heterogeneity was greater, so more reliable in folks with that higher baseline blood pressure. And then lower treatment targets, that less them in the 140 area, may be beneficial for some, but the evidence was not as consistent or as strong as that less than 150/90 target. And folks with prior stroke, there may be greater benefits to that systolic of less than 140 from those couple of studies we were able to examine in that area.

And so, it is important to think about specific patients who may benefit from those lower targets and stroke, as I just mentioned. Patients with higher cardiovascular risk, as we went through a minute ago, we do not have much data to help us with that 120 to 140 middle ground and that is something that may benefit from further evaluation. And, as with anything we do in patient care, it should be balanced against the individual characteristics of your patient. So, we worry a lot about hypotension and syncope and if you have a patient at particular risk of that, that might change your view. Medication burden and other factors that are still hard to assess in a study scenario should also be considered, as well as just the patients’ individual goals of care and values in terms of their healthcare priorities. 

And lastly, there is this potential for increased adverse events, but I have to say I was really reassured that we found low to moderate strength that most serious harms were not increased. I admit to being relatively surprised by that, but glad to see it because I think it allows greater flexibility if you are considering those lower targets for patients you consider to be potentially able to benefit. And we just do not have… I think the data that would be most helpful to assess patients who have a lot of functional that has declined or frailty or great burden of comorbidity, and that is unfortunate because I think that, at least intuitively, those are the folks that I think are thee most challenging and who we think may have both the greatest benefit and the greatest risk from blood pressure management.

So, this was our team. So, Devan and myself, Michele, Allie, Amy, Pua, Rochelle, Robin and Karli. An outstanding team to work with and I feel very fortunate to be part of the project.

Devan, I will turn it over to you.

Devan Kansagara:	Okay, so next slide. So, we are going to launch here into a panel kind of case-base discussion and we will have three cases trying to illustrate different issues and we will pull in our discussions and have an opportunity to explore some of these clinical issues in more depth. And then, we will hope to leave some time at the end for questions from the audience.

So, this is just a quick outline of what we hope to cover in the next little bit. First, we will talk about stroke. Next we will talk about choosing a lower target in the real-world and then, lastly, some of the stuff that Jessie, Dr. Weiss, was just talking about, geriatrics and blood pressure control.

So, the first case is of a 65 year old female who comes to see you in primary care clinic. She had been hospitalized a few weeks ago with a left MCA territory ischemic stroke and has been recovering since. On discharge from the hospital she had a blood pressure 148/78 and was continued on her home lisinopril 5 mg. On recheck two weeks later and again today in clinic, it is 146/82. She is unsure if she is going to see neurology again and wonders if you, her primary care physician, whether she needs more blood pressure medication.

And so, Dr. Bravada has thought a lot about and looked at some of the data about stroke management in the real world and in the VA specifically. So, I will turn it over to Dr. Bravada to talk about this case a little bit more in depth.

Dr. Bravada:	Okay. Devan, can you hear me now?

Devan Kansagara:	Yes. I just muted myself, but I can hear you.

Dr. Bravada:	Okay, perfect. Great.

So, thank you. I am delighted to just have three slides to talk a little bit about hypertension control from the stroke perspective. I think this audience is absolutely aware that hypertension management has been the cornerstone of stroke prevention for the last two decades. And that data comes, in large part, from very large observational cohort study, none of which were included in the evidence fitness report which really focused on trials. But, the conventional wisdom from those data and from early trials like SHEP, is that for very ten millimeters of mercury reduction in systolic blood pressure, you achieve a 30% reduction in stroke risk. Right? So, from a stroke perspective, hypertension is the risk factor with the greatest attributable risk, meaning it is common and it is potent, and so really thinking about achieving hypertension control is fundamental for stroke prevention and recurrent stroke prevention.

Globally, we have observed that as populations have achieved improved hypertension control, there has been a decrease in stroke incidents. And so, within the stroke community internationally, there has been concern that a recommendation to raise target blood pressure would eliminate the progress that has been made in stroke risk reduction worldwide. I would say that, unlike JNC 8 in America, other countries have come forward with blood pressure control guidelines, in Canada and the UK in Europe, and those other countries, blood pressure recommendations were using the 140/90 and not the higher 150/90 recommendation in JNC 8. So, there was a real concern within the stroke community that a change in the guidelines would negate the progress we have made in stroke.

So, Jessica, if you could move to the next slide.

What I would like us to do, is to think about stroke in the VA. This is a slide where each of the vertical bars is a facility. And what we are looking at here are hypertension control rates in the one year after hospitalization, either for a stroke or for an MI. so, these are veterans who are hospitalized in the VA facility and each of the bars is a single facility. Where the blue bar is the mean facility blood pressure control rate for AMI patients and the red bar is the mean facility hypertension control rate for the stroke patients. And they are lined up according to their MI rates. What you can see is that at almost all of the facilities, the blue bar is taller than the red bar meaning that the mean blood pressure control is higher for MI patients than it is for stroke patients. And in fact, that is true at 87% of VAs. 

If you look, the difference in the hypertension control, which is achieving a blood pressure of less than 140/90, is considerably more likely for the AMI patients. So, if you look at that vertical blue bar, you can see that the national AMI, the national hypertension control rate for the MI patients was 76% compared to 65% for the stroke patients. So, these are data from the VA, from FY11. I will tell you that looking at more recent data from FY2014, we are seeing the same thing. Essentially that, stroke patients, if you compare them to other kinds off VA patients… In this case we compared them to MI patients, but if you look at stroke patients in comparison to COPD patients or CHF patients or other kinds off patients, the stroke patients have worse blood pressure control both before their event as well as after their event.

So, next slide please, Jessie.

So, if we try to understand why this might be, I would say that there are probably five key issues that at least have something to do with this undertreatment or underachievement of blood pressure targets for the stroke patients. The first has to do with something that Devan pointed out, which is the standard inpatient practice, which is appropriate, it is appropriate to hold antihypertensive at the time off admission for stroke so that we do not overtreat blood pressure in the acute stroke period. And the current practice is then to resume the typical outpatient regimen at the time of discharge. One could argue that if a stroke patient is having a lengthy stay of five or six days, that perhaps we could have re-implemented the outpatient antihypertension medication regimen prior to discharge, but having said that, what we do know is that many patients with stroke are discharged with systolic blood pressures that are higher than what had been the goal of 140/90. So, 37% discharged with pressures above 140 and 11% being discharged with blood pressures greater than 160. If you ask the question, well, how successful was the antihypertensive regimen before their index event, because that is our plan, we are sending them out on that regimen. We can see that in a fair group of patients, the stroke patients were not achieving target blood pressures before their index hospitalization, so if our plan is to just resume that at the time of discharge, it seem illogical that we would then really need to have infrastructure that allows for timely outpatient followup that is really focused on hypertension control.

So, another key issue is related to patient medication nonadherence, if you will, and what we do know is that stroke patients have similar adherence rates as other veteran populations when it comes to their antihypertensives. So, a veteran who is having a stroke is no different than a veteran who has diabetes or COPD, in terms of how often, how likely they are to take their antihypertensives. And we know that on average in the VA, veterans are adherent to their antihypertensives about half of the time. When you look at adherence as defined as, for example, a medication possession ratio greater than 80%. So, we know that adherence is a problem in the VA for veterans, but it is not a problem that is worse for stroke patients.

There is a problem that is worse for stroke patients and that has to do with dis-coordination between the key services that are taking care of the patients, and specifically, dis-coordination between neurology and primary care. So, we know from both qualitative research as well as chart review data, that neurology, the neurology perspective in the VA is that they would like to defer hypertensive management to their primary care colleagues. So, here is one quotation from a VA neurologist saying, “Hypertension is the responsibility of primary care…I won’t change their anti-between hypertensives.” I will say that we have good qualitative data that will also say that, for example, the neurologists are quite attuned to the lack of infrastructure in neurology clinics to allow for monitoring of blood pressures after _____ [00:42:20] have been changed. So, quite appropriately concerned about doing that. 

The flipside, though, is that we know that many primary care providers are actually waiting to hear from their neurology colleagues when it is okay to become more aggressive in terms of hypertensive management. So, here we have a quotation from a VA primary care physician saying, “I don’t know the evidence on this but it’s probably is worthwhile to have them auto-regulate off of medication.” And this is a point that is really directly relevant to the case that has been shared with us. In general, the primary care providers are seeing the stroke and TIA patients weeks, if not months, after their index event. At which point, auto-regulation is totally finished, we do not have to worry about it, and really they should just be managing the patients’ blood pressure to target goals without concern about issues of the acute ischemic stroke period.

This just indicates the opportunity for education that I think we really need to provide to the primary care community. I can say that, I am a practicing primary care physician here at the Indianapolis VA.

A couple of other issues. The first is, if you look at the opportunity for providing care for the stroke patients, it turns out that stroke patients have about six outpatient visits in the year after their stroke and four of those visits are with primary care. There is only about one visit in the year after a stroke for neurology. If you compare that to patients who are discharged with a myocardial infarction, those patients have more total visits, had the same number of primary care visits. MI patients also have about four primary care visits, but they have two and a half cardiology visits in that year. And really, what is happening… those cardiology visits is that the cardiologists are not timid about altering the antihypertensive medications, including the beta-blockers, specifically, but other antihypertensive medications as well. And so, really, we think that a _____ [00:44:30]…
…for medication intensification that are simply not being taken advantage of. So, specifically, if you define intensification opportunity at the clinic visit in primary care, not in emergency department, but in a routine primary visit where the blood pressure exceeds 160 systolically or multiple visits with systolic blood pressures greater than 140 on average, stroke patients have two intensification opportunities in the year after their stroke and only 60% of the time are the primary care providers engaging in medication intensification.

So clearly, clinical inertia is still a problem for hypertension control post stroke, as it is for hypertension control in other populations.

I would say that all of this is happening in the setting of this ongoing movement in primary care to avoid overtreatment. We are getting feedback that we should be reducing out intensity of glycemia control for the elderly to try to avoid harms in that population and so, one would say that taken as a whole, by all of these issues are causing concern that, within the VA, but also outside the VA, that there is a higher probability than would be desirable for undertreatment for patients who are at risk of stroke or who have had a stroke.

I would say that I think we have probably addressed most of the issues in the case, but I welcome to hear from Dr. Glen Graham if he had anything that he wanted to add.

Molly:	Dr. Graham, I believe you have your line muted.

Glen Graham:	Okay, can you hear me now?

Molly:	We can.

Glen Graham:	Okay. Well, I think Dr. Bravada gave an excellent review of the status of blood pressure control in the VA. And it raises a lot of difficult issues. Neurologists do not generally provide ongoing care and that often leads to the disconnect when it comes to many aspects of secondary prevention, not only blood pressure, but management of antiplatelet therapy, statin therapy and so forth. And this brings, I think, into focus, as we develop guidelines for VA care and monitors. I hate to mention that ugly word in many peoples’ minds. this becomes a bit of a thorny issue.

Another thing that Dr. Bravada really highlighted, and was also mentioned earlier, is the difference between acute management of blood pressure in an inpatient setting and what goes on afterwards. I think there is, on the part of non-specialists, often a great deal of trepidation as to when do we resume, restart or to what degree do we cut back blood pressure meds _____ [00:47:59] an inpatient _____ [00:48:01]. And this remains an area of considerable uncertainty, but I should mention that at least a few small studies have suggested relative lack of harm and even potential benefit of early, _____ [00:48:15] with hypertensive agents in some cases. For example, the SCAS study which was recently done in Europe, there was a subgroup that looked at patients treated in the first six hours that found benefit of the overall treating while within the first 30 hours did not. So, still some very open questions and another thing, which I know when the study came out, has been raised by the HOPE trial is still the issue. Again, we say probably not, but still the potential for specific antihypertensive medications being better in patients in general or particularly for primary, secondary prevention of stroke _____ [00:48:53] do not really have good evidence of that, but this is still something that we do not have enough to fully put to rest. 

Perhaps, we want to get on to the next case. Thank you.

Devan Kansagara:	Okay, thank you very much Drs. Bravada and Graham. So, just while we are doing this next one, Molly, if there are questions that come up, will we see them pop up?

Molly:	I can give you access, Devan. You will see a question section pop up on your control panel now and you can expand it, but no, so far we have not had any questions from the audience.

Devan Kansagara:	Okay. We will go onto the next case, and I though, because we are going to run short on time, if questions do pop up, we will try to kind of get to them in the last few minutes.

So, second case is a 70 year old gentleman, who we actually saw in clinic with the residents a few weeks ago, with hypertension, hyperlipidemia, prior smoker, so high cardiovascular risk who has had blood pressures ranging 135-153 over the last six months. He is very fit, hikes regularly, takes a low dose of  hydrochlorothiazide and amlodipine. Resident wonders whether we should increase blood pressure medications. 

So, the practical issue in clinic, somebody with moderate kind of blood pressure control that is treated. What should he do in some of the practical issues. So, I am going to turn it over to Dr. Cushman, who is going to talk a little bit about really important issues around blood pressure measurements and then where to go in this kind of 120 to 140 range, if you do decide to treat more aggressively in patients.

Dr. Cushman:	Yeah, thanks. So, a couple disclosures first, I was in both JNC 7 and JNC 8 and the VA DOD guidelines, I was the VA lead for the VA DOD guidelines, the recent ones. And also the primary, one of the primary investigators for both ACCORD and SPRINT. So, I am in that context. I do think, before I get into the, a moment just talking about blood pressure measurement is to point out pace. One of the common things we see is this underdosing of hydrochlorothiazide, and just to point out that no outcome studies have ever shown that a dose of 12.5 mg or even a range of 12.5 to 25 has reduced events and so the guidelines have emphasized… All three of the guidelines that I mentioned have emphasized that dosing is important for hydrochlorothiazide, 25 to 50 is actually the appropriate range.

So, with this patient, this patient actually is fairly typical for the patients that we saw in SPRINT. So, as you are applying the results from studies and guidelines, almost every hypertension guideline points out that the way we measure blood pressure in clinic should be the way, or comparable to the way we did it studies, and they were really fairly consistent across all studies. The slide that you see now points out that the blood pressures were based on multiple measurements. There are actually ways to do that easily. In SPRINT, what we did is we used an automated machine, and it happened to be an Omron, where you push the button, it waited five minutes. The very important five-minute rest. Took three readings and averaged them. That can be done, certainly, in our clinical settings as well and you do not even have to wait around while the machine is doing that. so, if they are done manually, we still should take multiple readings and you could even take the median of the three.

Cuff size is important; 50% of our veterans need at least a large adult cuff and it is better to oversize the cuff than undersize it, in terms of error. Patients should be sitting in a chair with the back supported. This five minute delay with the patient not talking during that rest, or during the readings, is really key to all the outcome studies and epidemiologic studies that we base our recommendations on. Even though people give excuses for why they do not do that based on their “busy clinics”, it is really essential because if you look at the next slide, it points out… And I am not going to into detail on the next slide, but if you look at the routine clinical practice numbers and then the research quality office numbers, and that is really what we should at least ne doing in our clinical settings, is standardized measurement of blood pressure. Typically, there is a five to ten millimeter of mercury difference, lower in the research setting. But, what is even worse, is that the errors that are introduced by talking to the patient or the patient not resting or using the wrong cuff size, white coat effect. All of those errors lead to a lot of variations. So, there is not a set five or ten millimeter mercury difference that you can just subtract from the clinic blood pressure reading. It is a difficult situation to deal with perhaps, but I think we need to get more systematic in the way we measure blood pressures in clinical practice to make it comparable to what we are recommending.

If you look at the next slide, and I will be very brief on this. In SPRINT, of course, we did find a 25% reduction in cardiovascular events, a 27% reduction in mortality. There are differences between SPRINT and ACCORD, I was intimately involved in both. _____ [00:54:43] a smaller study, it was half the size of SPRINT, it excluded patients with CKD. And if you look at that stroke difference, which seems to differ between the studies, the stroke curves were actually not separating in ACCORD until after about three years. And so, we just may not have gotten that far along in SPRINT to see that benefit, even though we saw a lot of benefit for mortality, cardiovascular mortality and heart failure.

But in SPRINT, we actually got about 50 to 60% of the participants below 120; 75 to 80% were below 130, even though our goal for that was intensive group was 120. And so I think we need to keep that in mind, that when we talk about what guidelines… And I think guidelines should probably reasonably recommend that our treatment in the individual patient at high risk might reasonably be 120, but realize that that does assume the proper blood pressure measurement technique. It also assumes that not everybody is going to get below 120, and if we were going to make a performance measure on this in the VA or anywhere, I would recommend being somewhat more inclusive. Maybe using 130 as a performance measure and saying that a reasonable goal for that would be in 70 to 80% of patients and not expect a hundred percent to get below 120, or even 130. There are some patient groups we excluded in SPRINT, and I will not go into details on them, but there are other high risk patients that we excluded that I think that probably do benefit from lower blood pressures, but we need more specific data in those patients.

So, I think I will stop there and there may be some questions particularly about SPRINT. Realize that there are no guidelines yet, except the Canadian guidelines, that have considered SPRINT because none of the others have been completed yet. There is an American Heart Association, American Cardiology set of guidelines and I believe an ACP AAFP set of guidelines that are coming out in the near future so we can see what they end up recommending. And, obviously, within the VA, we will be considering how to respond to the clinical trials and these analyses that you have heard about today and what other guidelines have said.

Devan Kansagara:	All right. Thank you so much Dr. Cushman.

So, in the interest of time, there was just a question from the audience that is very relevant to this third case, so I do not think that we have time to kind of read through the third case in detail, but basically this is an elderly woman with mild dementia, multiple comorbidities, recent stay in a skilled nursing facility, moderate hypertension at baseline wondering about blood pressure control on her.

The questions that came from the audience was literature about blood pressure control in settings such as nursing homes or assisted living facilities and, in particular, among patients who have difficulties with their ADLs. What about potential side effects in them and how does drug choice and dosage and stuff play in?

Jessie, thinks this question from the audience relates to kind of what you were going to talk about, do you want to just answer it? What about data for this type of patient? Nursing home, or recent nursing home resident, very frail, multiple comorbidities.

Jessica Weiss:	Devan, the only data I am aware of, kind of pertinent to this population, is observational. Unless I am forgetting something important, I cannot think of any clinical trials that have evaluated this, and these folks are hard to study. The observational data has often shown that there is a J kind of effect in that both very high and very low blood pressures are associated with an increase risk of harm, be that death or other events like cardiovascular events, but it is all observational that I know of. 

I do not know if that specifically addresses the question.

Devan Kansagara:	Yeah, and I think that what Jessie was going to get into is kind of _____ [00:59:20] back to the earlier stuff about exclusions from these trials. So, the audience member’s question about patients with multiple ADL deficiencies and nursing home residents, we do not have trial data in these folks. And Jessie’s slide kind of illustrates that here.

So, there is littler empiric data to guide that, so I think as with a lot of things in clinical medicine, goals, medication burden, the relative impact of what we do know about harms, even though there is, as Jessie said, we are fairly reassured, we do not know in nursing home type patients the harms. The adverse events, the most common ones were cough, which is probably related to ace-inhibitors, and hypotension was the other one. And as I eluded to earlier, syncope was increased; it looked across three trials.

So, the older frail patient in a nursing home with a prior fracture who may be at risk for severe effects from hypotension, it is something to keep in mind.

Dr. Cushman:	Can I ad one comment?

Devan Kansagara:	Yeah, of course.

Dr. Cushman:	So, as was mentioned earlier, a patient with dementia or in a nursing home were excluded from those studies and even SPRINT. Both SPRINT and HYVET did show that within the ambulatory populations they studied, those that were more frail did seem to get the same benefits, at least, as those that were less frail, but we did not include people who started out in a nursing home.

To followup on the observational data, there is some data and this is consistent in what we saw with SPRINT, where we actually saw less orthostatic hypotension in those that were treated to the more intensive range. I would be a little bit nervous to treat demented nursing home patients to 120 systolic, but I think some treatment is reasonable in that _____ [01:01:46] hypotension can be much more severe in the untreated hypertensive patient even within a nursing home, even though you goal may not be to prevent stroke over the next three to five years, but at least prevent any symptomatic issues based on their fairly high pressure, I think can be useful. We just do not know from trials exactly how much they should be treated and to what level.

Jessica Weiss:	I guess… This is Jessie. I would add on other… And I agree with that completely. I would add one other thing just in terms of my personal take on patients like this, because this is a patient modeled after a number of folks that I see in my clinic. And that is not just true for older adults, but for specifically older adults with lots of comorbidities, that a real discussion about goals and healthcare priorities can help shape what you are going to do. Things that are not often studied or are hard to study like independent living and medication burden, as you mentioned before, can be really critical to these folks. So, figuring out, maybe more or less therapy, especially with independent living, may get them there, but really understanding what their goals are, I think, can be an integral part to interpreting trial data and making kind of treatment care decisions at the individual level.

Devan Kansagara:	So, there were a couple of followup questions here. What exactly is the medication burden? As I said, it is hard to put in an exact number, because the way they measured it from trial to trial is different. But, a rough, kind of very rough measure of that might be three medications versus two medications on average. It is something to consider. There may be a difference between just increasing the dose of the medication as Dr. Cushman was eluding to before with hydrochlorothiazide versus the needed addition of a medication to achieve a certain goal is something to consider in discussions with patients.

So, I think we have gone over time here. 

Molly:	Yeah, if anybody wants to give any concluding comments, we can do that real quick, but we will need to wrap up.

Devan Kansagara:	So, anyways, thank you very much to Drs. Bravada, Cushman and Graham for joining us. Hopefully this was a quick review of the evidence and the ensuing discussion might highlight some of the practical clinical issues that, as the questions illustrate, are not always straightforward. But, blood pressure management certainly is important and moderate targets in most patients are certainly beneficial, tighter targets are probably appropriate for higher cardiovascular risk and the exact target below 140 is still a… It is open to interpretation, but it may be as low as 120 for some patients. The relative assurance that in many patients there is relative lack of serious harm, which might add some flexibility in discussing treatment goals with patients.

So, that is all I had. Jessie, any other concluding thoughts.

Jessica Weiss:	No, I think that was great. Thanks.

Molly:	Well, thank you all so much for coming on and lending your expertise to the field. We really appreciate it and we did have a good size audience. I know they appreciated it as well. so, for attendees, I am going to close out today’s session. Please wait a moment while the feedback survey populates on your screen and fill out those brief questions. We do take a close look at your responses and it helps us improve presentations we have already given, as well as gives us ideas for new sessions to facilitate.

Once again, thank you to our presenters, discussants and to our audience members. This does conclude today’s session.
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