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Operator:
And at this time, I do want to introduce our speakers. We had a great panel today. So doing the primary portion of the results from the report will be Kimberly Peterson. She is a research associate at the Evidence-based Synthesis Program Coordinating Center, which is in VA Portland Healthcare System. 
Joining today will also be Dr. Helfand. He is going to help with the Q&A at the end as well as some discussion portions. He is the direction of HSRD’s Evidence-based Synthesis Program Coordinating Center at the Portland VA Medical Center as well as a professor of medicine and general internal medicine in the department of Medical Informatics and Clinical Epidemiology at Oregon Health Science University School of Medicine also in Portland Oregon.
Our two operational partners today joining us are Dr. Michael Hagan. He is the national director for radiation oncology program at the Hunter Holmes McGuire VA Center and a professor of radiation oncology at Virginia Commonwealth University Massey Cancer Center. 

And finally, joining us today is Dr. Michael Kelley the National Program Director for Oncology/SCS/PCS. He is also the chief hematology and oncology at Durham VA Medical Center and a professor of medicine at Duke University.

So I would like to thank each of our presenters for joining us today. And at this time, I would like to turn it over to Kimberly. Kim, is your line on mute? I am sorry. Kimberly, have we lost you on the audio? 

Kimberly Peterson:
Yes, I am back. I am sorry about that.

Operator:
No problem.

Kimberly Peterson:
Okay. So hello everyone. Thanks for joining us. I know some of you are on your lunch hour. So as Molly mentioned, today we are here to discuss the Evidence-based Synthesis Program evidence synthesis on the comparative effectiveness of proton therapy. 

So for us to get familiar with who we have on the phone, we are going to start with several audience poll questions to get a sense how much you know about proton therapy in the clinical context and also how much you know about the Evidence-based Synthesis Program. So I will be starting by turning it over to Molly for those audience poll questions. And we are going to go back to Dr. Hagan for an overview of the clinical and policy context of proton therapy. Then we will go to the Evidence Report and then back to Drs. Hagan and Kelly for a discussion in their experience in using the evidence in the VHA. So let us go ahead and go to the poll questions.

Operator:
Wonderful. Thank you. So for our attendees, we have the first poll question up on your screen, which is what is your primary role in VA? Please note that we understand you may wear many hats within the VA system. But we are looking for your primary role. So please select just one option. These are anonymous answers and you are not being graded. So feel free to respond. It looks like answers are still coming in. As for those of you new to joining our cyber seminar, just click the circle next to your response right there on your screen. 

And it looks like capped off at about 75 percent response rate. I am going to go ahead and close the poll and share those results. As you can see, half of our respondents are clinicians. Twenty percent of student training or fellow, ten percent researches, no policymakers or managers on the call and twenty percent responded other. For those that responded other, please note that we will have a more extensive list of roles during our feedback survey at the end. So you might find your particular title on that survey. Kim, do you want to talk through these results at all? Or do you want us to just move on to the next poll?

Kimberly Peterson:
Why do we not just move on to the next poll?

Operator:
Excellent. Okay. And we have the next question up on your screen, which is what is your role in cancer care? Please select one of the follow: radiation oncology, medical oncology, surgery, nursing or non-clinical or none. Again, we have a nice responsive audience. So thank you. We appreciate that. It helps our presenters speak to the proper level and audience that we have with us. 

And we have had almost 90 percent vote. I am going to go ahead and close this and share those results. And as you can see, we have 50 percent who do radiation oncology, 8 percent medical oncology, 8 percent nursing and 33 percent non-clinical or none. Thanks again to those respondents. Just a couple more questions to get an indication. I love who is joining us.
So the next question you have up is asking about your level of knowledge about radiation therapy. So the answer options are nothing, I know it kills cancer cells, I understand the different types or I work in radiation therapy. Again, these responses are anonymous. We are just trying to get an indication of the level of experience out there in the field joining us. Okay. 

And again, we have capped off right around 80 percent response rate. We will go ahead and close that and share those results. It looks like we have 9 percent say they know nothing about radiation therapy as well as 9 percent saying they understand different types. And then we have 36 percent say that they know it kills cancer cells and 45 work in radiation therapy. Remind me, Kim. Do we want to do one more? What type of cancers in particular?

Kimberly Peterson:
Yes, please.

Operator:
Okay, excellent. So what type of cancer is of particular interest to you: prostate, lung, head and neck, gastrointestinal cancer, all or other? Okay. We have got a larger response rate for this one. And we have got about 86 percent of our audience have voted. So I am going to close that and share those results. And we have an overwhelming 83 percent report all or other. And 17 percent reporting gastrointestinal cancer. And Kim, I believe that is the last one for this portion, correct? Or one more?

Kimberly Peterson:
No, we did want to do one more, number five on protons in prostate and lung cancers.

Operator:
Excellent. Okay. So what is your view on protons in prostate and lung cancers? The answer options are data is sufficient, let us adopt it, need more research, we should stick with the current methods or not sure. And the audience is taking a little more time to think through this one and that is fine. We will give you a few more seconds. Okay. Pardon me. We have had about 80 percent response rate. So I will go ahead and close the poll and share these results. It looks like we are almost split down the middle between need more research and not sure. So hopefully this cyber seminar will help inform that a little more. And Kim, are you ready for me to turn it over to you?

Kimberly Peterson:
Yes.

Operator:
Okay. And you should see that pop up now. Oh, I am sorry. I have to hide the poll first. Let us try this one more time. Okay. Kim, now you should see the pop up to share your screen. And we are ready to go.

Kimberly Peterson:
Okay great. Thank you, Molly. Thank you to the audience too for responding to the poll questions. That did give us a better sense of who we have on the phone. And we are going to come back to that question on your view on proton therapy for prostate and lung cancers at the end to see how your answers may have changed. And that will be interesting. And so now I am going to go ahead and turn it over to Dr. Michael Hagan to give us an overview of proton therapy. And Dr. Hagan, I will advance the slide for you. So just go ahead and let me know when to go to the next slide.

Dr. Michael Hagan:
All right. Thanks, Kim. Is the audio okay? I am coming across? Do I need to speak up?
Kimberly Peterson:
No, you are plenty loud. Thank you so much.

Dr. Michael Hagan:
Okay, all right. Thanks.

Kimberly Peterson:
Dr. Hagan, actually, can you mute your computer speakers? It should be down in the lower right hand corner next to your time stamp. There you go. Are you there, Dr. Hagan?

Dr. Michael Hagan:
Yes. Okay. The computer speakers are down. Does that make a difference?

Kimberly Peterson:
I think we are good. Thank you.

Dr. Michael Hagan:
Hello.

Kimberly Peterson:
Yep, we are good. Thank you.

Dr. Michael Hagan:
Can you hear me? Yeah, well my speakers are down too.

Kimberly Peterson:
We can hear you, Dr. Hagan.

Dr. Michael Hagan:
Okay. I hear that. So let me just proceed. These are a few slides. I am preaching to the choir today. So much of the audience are familiar with radiation oncology and mainly with proton therapy to start with. So there will be some information about utilization in the VA that may be new to you. But let me just start with the first slide, which should show us the reason for the interest in our work here. 

The deposition and the dose distribution are very different between proton radiation, which is the standard treatment that we are administering day in and day out within practices within the VA. And most of the patients who are contracted to have patient treatment on the outside receive it. There is a substantial difference between proton massive particles that is scattered from its beam as it proceeds through stopping material. In this case, it is tissue. There is a gradual decrease in the intensity of the beam as you go deeper and deeper into the patient after a short region of build out. So the clinical arrow shows that for 6 MV protons, which are an energy that is highly useful for some cancers. And you will see the low dose at the zero depth. So that means the skin surface build up so that we can scan the skin normally for treatment. But then those follow on as a function of distance. 
Post deposition is very different with the charge particle. In this case, a proton. The proton loses its energy, loses it speed until it is slow enough that it can pair with an electron, opposite charge, and drop its energy over a few millimeters. This occurs in a phenomenon noticed by Bragg and so it is called a Bragg peak. And you can see there in gray and the light gray for a proton beam of the energy at 180 MeV. The Bragg peak is a fairly sharp peak that occurs around 20 centimeters in this particular example. 

So that in itself would not be too useful unless you had a hanging tumor that you could very precisely target. So what we do is combine beams of different energies so they will lose their energy and recombine at depths that are controlled by the energy in the particles. And so by summing peaks that are emerging from different beams, we can create this plateau that you see there. It looks stable and SOBP, the spread out of Bragg peaks. 

There are several ways of doing that. Today, the proton beam therapy has migrated mostly to the use of scanning proton beams that will allow us to change beam intensity and beam energy over a wide variety of energy selection. And the case that I will show you on the next slide actually is the summation of 93 separate beams in the treatment of a head and neck cancer. So you can see it is the ability to deliver disproportionately dose at depths as what is characterized in this protocol.

So the issue is about effectiveness and cost. And so the initial slide here shows the comparison between traditional fields that are delivered in this case laterally for a head and neck cancer. And the type of dosimetry you will see in these rainbow colored contours that each reflect a different dose in this patient. And you can see they are all sort of gathered very narrowly on the four borders of this field. And the field is relatively uniform in intensity across the area that is treated.
When we move to intensity modulation that is the ability to change the intensity on a pixel basis. Then in the early 2000’s, we created the ability to target structures with doses that are much more conformed to the treated area. In this case, a red timber volume and at the same time can be shifted around structures that need to be avoided, as in here, the brain stem and spinal cord.

On the next slide then with that as an introduction, you can see the difference between IMRT and protons. This is a paper a couple of years ago out of MD Anderson looking at head and neck and cancer in the lateral neck and possible _____ [00:15:57] cancer treated with – planned with either a scanning proton beam or intensity modulation.

So intensity modulation bought us quite a lot of targets, specificity and the ability to protect tissues that is not irradiated or not irradiated to a very high dose. And here in comparing these two dose distributions, you can see that the tumor is largely targeted with a similar and same dose and the dose distribution up and down the neck is pretty similar. But what is different is there is areas of unwanted dose more to be sure on the IMRT than on the proton side of the slide. So there is a blue area that you can easily see in that coronal view of the neck. That is receiving 20 percent of the prescribed dose that is nonexistent or falls off much more rapidly on the proton beams example. The contours are the same on both.

When you go up to the action view, you can see the oral cavity is receiving more dose than you would like and the protons do better because of the ability to stop that dose in or just past the tumor. The question is is this significant? That is are the dose differences of any clinical importance? And therein lies the difficulty. We can each agree that there is a better dose distribution on the treatment on the left. The question is is it worth paying for? And there is some uncertainly that comes with that treatment on the left that is a little less than the treatment on the right for other reasons that we will not get into today.

So that is what you will hear evidence for. And the additional slide shows you sort of where we are today with proton therapy utilization in VA. This is to be sure with summation and broad generality, but for patients who are treated in the community, these are typical for treatment costs and per case cost for a prostate cancer case. And you can see the substantial differences in cost as you go from conventional radiation through IMRT and then down through proton therapy.
Because there was an instruction to the field not to use proton therapy for routine treatment of organs combining prostate that does not mean we do not use proton therapy. And the protons were used in medical centers in FY 14, 17 and so far FY 15 to treat 20 to 30 patients in those fiscal years. And that is pretty typical. And those presentations are not the typical presentations that we have seen through the years used for radiation therapy, so CNS tumors where avoidance of a nearby structure is as critical as spinal tumors, paraspinous tumors, recurrent disease in head and neck and other presentations, sacral chordomas, base of the skull chordoma, ocular melanomas. 

So the VA has used protons in centers across the country. If I looked at the last five years in the VA, a total of 42 of 153 centers have sent at least one patient for proton therapy each year. There have been some areas, some cases of cost abuse. There have been a few, but they are there. And the two most egregious, I nominated by putting them on the slide here. We may wind up actually getting some of the money back we spent for a single organ confined prostate cancer treated by U-Penn and for which Baltimore paid 629 thousand. And we can talk about that. But that is not really the issue. The issue is that if left unconstrained, the VA will be billed and sometimes excessively for these cases. So that is it for an overview. I will be happy to entertain questions before Kim does the real presentation for today. Now I am going to mute.

Operator:
Thank you. Kim, do we have you back on audio?

Kimberly Peterson:
Yes. 

Operator:
Okay. You are good to go.

Kimberly Peterson:
Okay. I am going to skip over this. In the interest of time, I am going to skip this poll question and just try to get right into the evidence. So I am on slide 13. And so as Dr. Hagan – thank you, Dr. Hagan, for that overview on the clinical and policy context for proton therapy. 
As Dr. Hagan mentioned, there was that instruction not to use proton for routine patients that was issued back I think in May of 2012. But I think that the VA is continuing to get offers to provide proton therapy from university affiliates. And since 2012, a lot of evidence has emerged on proton therapy. So Dr. Hagan thought that was a good time to do an evidence review and brought that request to our Evidence Synthesis Program. And so that is how we came to be conducting this evidence review. So now I am going to talk about the review findings. Here is our research team. And that included to research associates, myself and Ellen McQueary, a student worker, Kelly Waldrip and Dr. Mark Helfand who, as many of you probably know, is a staff physician here at the Portland VA and also the director of our EST Coordinating Center. And, of course, our operational partners included Dr. Michael Hagan and Dr. Michael Kelley who we have on the phone today with us.

So here is just a little bit of information about the Evidence Synthesis Program. So we are funded by the Query Program. And we have four EFP centers. All of the centers are directed by national and international leaders in the field of evidence synthesis. So lots of systematic review experience there. And also, the centers all have post links to the Agency for Healthcare Restrictions Quality Evidence-based Practice in our practice, which you may have heard of too. And then, of course, we have the Coordinating Center here in Portland that provides program oversight to the centers.

In terms of our goals, our goals are to produce evidence synthesis reports on important healthcare topics that are needed by VA leadership to inform various types of usages as listed here. And if any of you on the phone have an interest in nominating a topic for the Evidence Synthesis Program, then you can to the website here and that tells you how to do that.

Okay. So before we get into the report, this is just a standard disclosure here. And that is to remind you that the findings and conclusions that I am going to discuss are those of the EFP authors and do not necessarily represent any official Department of Veteran Affairs or United States Government’s views. 

Okay. So here are the key questions that guided our review. So the first three are effectiveness questions. And these are questions about how proton and proton therapies compare in effectiveness outcomes in new patients and in those with locally recurrent tumors. Key question four pertains to comparative harms. And then the last question is about whether the comparative effects of the proton and proton beam therapy differ according to variation in tumor motion. And these key questions were all developed in consultation with the technical expert panel and also our operational partners. 
Okay. So here is the more detailed criteria that we used to identify studies that are relevant to our key questions. So we were looking for studies in adults with any cancer type except ocular. We were looking for studies that compared proton therapy with any of the types of proton therapies listed here for any of the types of effectiveness and harms outcomes that were listed here. And here I want to set the stage by just mentioning that really to fully evaluate the tradeoff of proton therapy, we are looking for data on a complete set of all of these outcomes. And I also wanted to mention that we really did not include studies that only reported the dosimetric outcomes such as the types of findings that Dr. Hagan discussed earlier showing the different dose distributions unless they also recorded the clinical outcomes of greatest interest to us. And then although the highest priority site would be those with the longest term follow up and those conducted in VA settings, we did not place any restrictions upon the timing of our study for the study.
All right. So here is the highlights of the methods that we used to minimize bias in our reviews. So for searching, we searched the bibliographic database as listed here for studies published through December of 2014. And then for additional published and unpublished data, we sent requests to proton therapy centers, manufacturers and also searched clinicaltrials.gov. So for assessment of internal validity, we gave each individual study of a good, fair or poor based on the quality of the method that they used to minimize the types of biases that we have listed here. And then for the body of evidence for each cancer type comparator and outcome, we graded the strengths as high, moderate, low or insufficient based on the level of the efficiencies in the different domains that we have listed here. So the highest score that a body of evidence could receive would be a score of high. And what that means that there is few or no deficiencies. And so we are very confident in the findings. And then on the flip side, the lowest score that a body of evidence could receive would be a score of insufficient. And what that means is that there was either no evidence or that the evidence that we found was just too many or too serious and unacceptable deficiencies and just would not allow us to draw any conclusions.

Okay. So this figure illustrates the results of our literature search. So reading it from top to bottom, here in the top box just shows that when we combined the results of our bibliographic database searches and also the submissions that we did receive from proton centers and manufacturers, we ended up with a total of 2,774 citations that we needed to review. And so following this figure down, after conclusions of the title and abstract level and a simple text level, we ultimately ended up with 51 articles that we included in our synthesis. And of those, 25 were comparative studies, 6 were systematic reviews and 20 were non-comparative studies. 

So now we are going to go into the characteristics of the comparative study, which is just an overview showing you the distribution of the studies by cancer types and then comparators. You can see that the greatest proportion of the studies was in prostate cancer. And then the most common comparators were the intensity modulated radiation therapy and then followed by conventional proton therapy.

Okay. So now an overview of the strengths of the evidence that these studies provided. Overall, we really had pretty low confidence in their findings because of the numerous deficiencies that we have listed here. So for the first one here, typical circumstances that can increase confidence and certainty of findings are when we have multiple studies that have a high degree of similarity in their direction or magnitude of effect and also when they have sufficient sample sizes that are large enough to reduce chance around an error. 
But in many cases for studies of proton therapy, we were just finding we could not judge the consistency because we really only would end up with the single study for a particular cancer type as we saw in the previous slide. And then their sample sizes were so small that we just felt they had a higher chance of random error. And then in terms of the main methodological limitations of the study, what these first two bullets are getting at is that many of the studies seem to be giving the protons in groups an advantage because they have better prognostic profiles. And they were also treated under more modern conditions. And these differences were not adjusted for in their statistical analyses. 

Then the last few bullets are reflective of the additional uncertainties of the studies. And one was that many lacked data on key factors that are known to affect toxicity such as radiation dose and field size. And then many relied on administrative data for assessing toxicity, which is not always the most accurate and also does not always differentiate severity very well. 
Okay. So here we go with the findings. We are going to go through the evidence by key questions starting with evidence and treatment of primary tumors. Here I just listed the related key questions as a reminder. I am going to focus on the findings to the six cancer types that have the highest strength evidence. In this case, that was only low strength evidence.

I wanted to note here that there are some additional cancers that we found studies for. But they had such unacceptable efficiencies that we really could not draw conclusions on there. So I am not going to discuss their details here in this presentation. But you can certainly find those in the full reports.

Okay. So now I am going to go through each cancer type in alphabetical order starting with breast cancer. And you are going to see this same tabular format on each slide. So in the right column, you are going to see the type of evidence that supported the findings. So how many studies, the sample size and what the comparators were. And then the findings are categorized by whether they are showing an advantage for proton therapy and that those advantages would be shown in the top box with the up arrow. Findings where proton therapy and the comparator were comparable, those are in the middle box with the equal sign. And then disadvantages for proton therapy would be in the bottom box when we have the down arrow. 

So for breast cancer, we had the one fair quality prospective study with 98 patients comparing proton therapy to 3-dimensional conformal radiation. And so these therapies were given as accelerated partial breast irradiation given in a single field per treatment. And the two treatments were comparable in terms of seven year self-reported cosmetic outcomes and local failure rate. But here we did see a disadvantage for proton therapy. And that was that it increased skin toxicity, different skin toxicities compared 3D-CRT.

All right. So next is esophageal cancer. And here we found two fair quality prospective studies comparing proton therapy to intensity modulated radiation therapy and 3-dimensional conformal radiation therapy. We see some advantages and disadvantages for proton therapy. So I will start with a study that showed me advantages. In that study, the radiation was given as part of a trimodal regimen that included chemotherapy and surgical resection. And so as trimodal therapy, proton therapy has the advantage of reducing the chance of 30 day postoperative pulmonary complications as compared to the 3D-CRT. But then pulmonary complications were similar for proton therapy and IMRT. And then for gastrointestinal complications, those were comparable for all three treatment groups.

And the disadvantage came in the study in which radiation was given alone. And the disadvantage there was that proton beam led to higher rates of acute pneumonitis compared to IMRT and 3D-CRT.
Okay. So now the evidence for medulloblastoma. And here we found one fair quality prospective study at 40 patients comparing proton therapy to conventional proton therapy. And here we did have an advantage for proton therapy. So proton therapy had several advantages here. So reduce the risk of one month medical management of esophagitis, the proportion of patients with greater than five percent weight loss and then also the proportion of patients with Grade 2 or greater nausea and vomiting. And then proton photon therapies were comparable for two year overall and progression free survival. Proportion of patients with treatment of the brain stem, local regional failure.

All right. So now for non-small cell lung cancer. Here the best evidence came from a fair quality prospective study of 652 patients with primarily Stages 3 to 4 non-small cell lung cancer. Comparators were IMRT and 3D-CRT. And here we did see an advantage for proton therapy. And that was that proton therapy was associated with lower rates of six month severe esophagitis as compared to IMRT, but comparable rates compared to 3D-CRT.

Okay. Now on to the evidence in prostate cancer. This is the largest body of evidence that we saw earlier. So we broke it down into four slides by comparator starting with the comparison to intensity modulated radiation therapy. And here we have some advantages and disadvantages for proton therapy. So for benefits, you can see that the two types of treatment had the comparable two year quality of life. And then for harms that is where we saw the advantage. So there, proton therapy was associated with a lower risk of genitourinary toxicity at zero to six months. But then when we go to the longer term follow up time point 12 to 24 months, you see that that advantage resolved. And that IMRT and proton therapy had similar rates of genitourinary toxicity as well as similar rates of gastrointestinal toxicity.

But then when we get to the even longer follow time point four to five years that is where we are starting to see the disadvantage for proton therapy for gastrointestinal toxicity measured three different ways. So proton therapy was associated with more patients having any gastrointestinal toxicity as well as patients that had to have gastrointestinal procedures as well as the proportion of patients that had gastrointestinal diagnoses. 
Okay. So now for the evidence that compared proton therapy with 3-dimensional conformal radiation therapy. There we have two fair to poor quality retrospective studies, so pretty large studies there. And these studies found some tradeoffs with proton therapy. So although proton therapy and 3D-CRT did have some similar rates with some genitourinary events, so urinary incontinence, erectile dysfunction. They found that proton beam did result in more frequent gastrointestinal toxicity at one year compared to 3D-CRT. 

Okay. So now for the comparison of proton therapy when added to photon therapy compared with brachytherapy in prostate cancer. And there we had the one fair quality retrospective cohort study with 282 patients. And this study provided low strength evidence of similar eight year overall survival and freedom from distant metastasis. But a limitation of the study is that it did not report on any toxicity outcomes.

Okay. So now for the final evidence on prostate cancer. This is for the comparison of proton therapy when it was given as a boost to photon therapy compared to photon therapy alone. Here we have some randomized controlled trials. So we had three fair quality randomized controlled trials as well as two poor quality observational studies, one prospective and one retrospective. 

So for benefits, we did see that the combined proton and photon therapy group and the photon therapy alone group had similar overall survival and quality of life. And then although for harms there were a few that were comparable, here we had a disadvantage for the combination therapy group. So we saw higher rectal bleeding at eight years for the combination therapy group versus the photon alone group. So that was not all that surprising because the total dosage of radiation was intentionally higher with this group. So it is not surprising to see a higher toxicity there. 

Okay. So now spinal cord gliomas, here we have pretty sparse evidence. Only one study that has 32 patients with the comparison to intensity modulated radiation therapy. And here we did see the disadvantage for proton therapy. There was a lower chance of survival at five years for proton therapy. So you see the pretty big hazard ration that favors the intensity modulated radiation therapy. But the findings should really be interpreted with caution. In such a small study, you can see it has low precision at really wide confidence intervals. So that what appears to be a really big advantage for IMRT could have been as small as 1.34 could go all the way up to over 23 hundred. And then this study also had some methodologic limitations. 
Okay. So now on to the evidence in patients with local recurrences. Here the evidence is sparse as well. We did identify two studies. But they were very small. One study in patients with recurrent malignant brain tumors and a second study in patients with recurrent liver cancer. But studies did find similar benefits compared to the proton treatment groups. But we really just could not draw an conclusions based on their findings because of the small sample sizes and also neither of the studies controlled for important differences between groups in age, tumor size and radiation dose.

Okay. Now finally to the last key question on the effects on tumor motion variability. And here we just did not find any studies of the clinical outcomes of greatest interest. We wanted to note here that we are aware that there are studies out there that show that the 40 cc imaging may do a better job at decreasing doses in normal structures compared to these other types of methods of counting for respiratory motion. But as Dr. Hagan mentioned earlier, we just do not know how this translates to clinical outcomes and what we really want to know about these clinical outcomes.

All right. So now to sum it all up. So we did identify some advantages for proton therapy. So that was encouraging. But the caveat there is that they were all really short term in nature. And then we did identify some disadvantages for proton therapy. And I think probably the most notable is those with this late gastrointestinal toxicity for prostate cancer.

And then for the questions on patients with local recurrences and impact of tumor motion variability, there we just did not find sufficient evidence to draw conclusions. So there are still a lot of questions there.

So now for the limitations of what we just presented. So first is the potential for publication bias. And that is really – since we excluded studies published in languages other than English, we may have missed some studies. But it is likely that finding some studies published in non-English language journals would have pretty low applicability to the VA population. So this is not so much a concern for this review. 

But this second one is a big concern. This is a big limitation. And that was the lack of reporting of most outcomes of greatest interest. So a lot of the studies were focusing just on a single outcome of most common toxicity, which is really a key factor here and it is important. But that is really only part of the story. So we keep harping on this that in order to really weigh the tradeoff, we have to know the complete picture of all of the outcomes of greatest interest. So that is a big limitation for these studies. 

And then lastly, the potential for limited applicability. There are two characteristics that we thought were worth mentioning. And the first one is that the majority of the studies were coming out of three of the most experienced proton centers. And is just unclear whether the findings from those studies would generate to other facilities that have less experience. And then secondly, in the majority of the studies included patients that were treated as far back as 1991 up to 2003. And standards of care are evolving. It is unclear whether the findings from those older studies were generalized to the current standards of care.

Okay. So now we are back to that audience poll question on your view of proton in prostate and lung cancers. And so let us see if after hearing our report that there has been any changes. 

Operator:
Thank you very much. So the audience can see this is a duplicate of the first poll that we did. I am sorry, not the first poll, a previous poll we did. What is your view on proton in prostate/lung cancers? Again, the answer options are data is sufficient, adopt it, more research needed, we should stick with the current methods or not sure. And we are going to give people a little more time to consider this. Okay. We have had about 70 percent of our audience vote. But the answers are still coming in. So I am going to give people a little more time. If you joined us after the top of the hour, to respond to this poll, just click the circle next to your response right there on your computer. Okay. It looks like we have capped off at about three-fourths of our audience having had responded. I am going to close that poll and share the results. And as you can see, there has been some change. Do you want to talk through that real quick, Kim?

Kimberly Peterson:
Sure, yeah. So just a little bit of a change it looks like. Well no one has said the data is sufficient enough. So that stayed consistent. So the first poll, we had 50 percent more research needed. Now that has increased a little bit to 56. But where we saw the big changes, I think 50 percent was saying not sure earlier and now people are saying either more research needed or stick with the current method. So yeah, that is great. It looks like the information from our presentation helped people learn more about the evidence.
Now we will go on to the next slide and you will see what our conclusions were. Let me see. So here is our conclusions. And you can see our response would be more that there is more research needed. So we would agree with you there. So I think the bottom line for us that I keep coming back to is to really optimally evaluate the overall net health benefit of proton therapy, we need data on a complete set of relevant outcomes. And that data still is not there yet. 

And then secondly, despite the common claim that the advantage of proton beam therapy self-evidence because of those appealing dosimetric characteristics that Dr. Hagan described that no one is really disputing though that still has not been supported with data on meaningful long term health outcomes for any of the common tumors. And all systems disadvantages have been demonstrated.

Okay. So here we just wanted to quickly acknowledge and thank our various peer reviewers and technical expert panel members. As always, they make very important contributions to help us improve our report. So that concludes our presentation on the evidence review. So now I think we are turning it over to Drs. Hagan and Kelley to discuss some of their experiences in using the evidence in their work.

Operator:
Excellent. Thank you, Kim. And in no particular order, we will just go ahead and start with you, Dr. Hagan, for any comments you would like to make.

Dr. Michael Hagan:
Well let me see. So the process has been a very helpful one for the radiation oncology program office. ARH too had a similar set of findings in 2012 – 2013. But we are continually pressed by a number for _____ [00:49:41] not necessarily all for medicine to attempt to support local proton centers. And so we want to make sure that those decisions are made based on clinical grounds and clinical findings. And so it is important just to update the data and also important to keep aware of those Phase 3 trials that are out there and running that we will enter some of these clinical relevance questions. And the effort with ESP has been fantastic. So the coordination was close, the research was very thorough and the outcomes were well researched and well discussed before they get to this level of presentation. So my thanks and my hats off to you.

Operator:
Thank you, Dr. Hagan. And Dr. Kelley?

Dr. Michael Kelley:
I do not have anything to add in particular with regard to proton beam. I just would emphasize that the dataset is very incomplete and the evidence is very weak. Both to say that protons are better or to say that they have more toxicity. I think that that is very tenuous. I have used ESP reports in policymaking and trying to inform decisions in several different areas. And I have found it very useful. So thank you very much for all the work that you did to generate this report.

Operator:
And thank you for your contributions. And Dr. Helfand, would you like to make any comments before we kick start the Q&A?

Dr. Mark Helfand:
So I do not have a real comment. I would just say as a general internist, it is difficult to know when something really is self-evident and when arguments can be made and in this case on the basis of sort of radiologic properties or in a lot of medicine when you can make conclusions based on – and in diagnostic medicine when you can make conclusions about the clinical impact or the therapeutic benefits based on just how accurate a test is. And so I guess the principle that I wonder about is if it is self-evident, it should be easy to prove clinically. And so the more self-evident something is in a way, the quicker an answer we should be able to get from good clinical studies because we would expect a large effect. So I guess in that sense, when new technologies like this come into radiation treatment, it would be nice to have an organized effect and isolated end. What do we think is the key cancer and the key circumstance in which we would expect the biggest benefit? And try to study that either in practice or in trials.
Operator:
Thank you. And we are ready to start the Q&A. I know that a lot of audience members joined us after the top of the hour. So I just want to reiterate to submit your question or comment, please use the question section of that Go to Webinar Control Panel that is on the right hand side of your screen. To do so, just click the plus sign next to the word questions. That will expand the dialogue box. And you can type your question or comment in and press submit. And we will get to them in the order that they are received. And if it is for a particular person on our panel, be it Drs. Kelley, Hagan, Helfand or Kimberly, please let me know. And at this time, Mark, it was my indication that you might have a question to kick start things.

Dr. Mark Helfand:
Well maybe, I am not sure who could answer this. But it seemed like the survey results kind of moved towards more studies. From what you have seen in the review or from the other perspectives, what would be that study? What would be the cancer, circumstance, and the length of time to focus in on to get some definitive evidence and I mean of a benefit? What would be the most promising area to look at from the viewpoint of a solid indication?

Dr. Michael Kelley:
I would say before that question, you might want to ask which randomized Phase 3 studies in proton beam are ongoing now or are planned.

Operator:
Thank you. Does anybody want to take a stab at this? Or is this more of a give it some thought kind of a question?

Dr. Michael Hagan:
There are ongoing randomized Phase 3 trials that will be answering some very clinically relevant questions and there have been some in the pediatric literature that have been helpful. But in terms of the answers of interest for the veteran population, we are probably several years away from having reported results that are going to be useful, even in prostate where there is a substantial number of patients undergoing therapy every day.

Dr. Michael Kelley:
Just an example, in lung cancer, there is a RTOG study, which I believe is either launching or getting ready to launch, which will address proton versus photon. And I believe the sample size is a little over five hundred. And the reporting days according to clinicaltrials.gov is around 2,020. So it is at least many years away yet.

Operator:
Thank you for those responses. While we wait for any questions or comments for the audience, do any of our other panelist members have questions or discussion points for each other? Okay. Well in one sense that is a great indication that this was a very informative report. Okay. Well we can give people a little more time to write in any questions or comments they have. In the meantime, I do want to give each of you the opportunity if there is anything you want to add. Kimberly, do you have any wrap up comments you want to make after giving this presentation?
Kimberly Peterson:
No, not necessarily. I would just thank everyone for attending and thank you for your participation in the polls. I was not sure what to expect in terms of perspective on the effects of proton beam in lung and prostate cancer. I thought maybe there might a little bit more variability in some people maybe having an impression the data was already sufficient and that might be a more interesting discussion. But it seemed like people really were feeling like more research is needed and for now we can stick with current care. So there is not a lot of controversy there. 

Operator:
Thank you. And do either of our operational partners have anything they would like to add?

Dr. Michael Hagan:
Not from me.

Dr. Michael Kelley:
Nothing from me.

Operator:
Okay, great. And finally, Mark, do you want to throw anything in the bucket before we wrap this up?

Dr. Mark Helfand:
Well I guess I would just wonder from the perspective of primary care or from oncology, I think five years ago or three to four years ago we got a lot of requests from veterans with cancers about this. And I am just wondering if that trend is changing. And if there are requests, what would you suggest be an approach to engage that veteran and their family in the discussion about this? Is there a resource the VA would have? Or do you expect some way that every clinician could get access to the means of sharing information about the proton?

Dr. Michael Hagan:
This is Mike Hagan. My approach when that has happened and I have included on the email string is to try to put the patients in contact with those within the VA who can give good advice. And generally that has not been a difficult thing to do. The difficulty has been in those few patients where a veteran has been convinced by a personal interaction with the staff at a proton center that they are not receiving good care within the VA. And so sometimes we have had to intervene in that conversation to keep them balanced. And one patient that was treated out of the Richmond VA was a patient that received an authorization for a treatment that was an example of an authorization that just sort of fell the cracks. And Richmond continued with the treatment once the treatment had started. But I probably field questions about twice per quarter right now and largely related to prostate cancer. Those that come in with other cancers for which there is history, literature and what Medicare calls their Group 0 or Group 1 depending on who is writing classification. Those are usually handled in a straightforward way and usually not much controversy.
Kimberly Peterson:
This is Kim. And I actually have one last question or comment. And that is that I think although proton therapy, as I understand it, is not really truly in its infancy. It is somewhat. It has only been more recently maybe that I think there is exploration into ways to make it be cheaper and maybe even more effective. So maybe making units that are smaller and mobile that would be less costly and also innovations in the technology to make it be even more accurate. And I wondered if either Drs. Hagan or Kelley had any comments or thoughts on those emerging improvements in the technology that maybe that is encouraging for future prospects for using it.

Dr. Michael Hagan:
Certainly, there has been improvements. In the late – mid 1990’s, we had two centers in the United States. And the thought was that those two centers could probably take care of the few patients for which there was a clinical indication. And then the development of proton therapy for prostate and the fact that that was paid for by Medicare and the insurance companies fueled in large part the proliferation of proton centers many of which have now moved and have other patient cohorts defined their treatment strategy. And it has clearly emerged that there are significant gains in the pediatric population. 
And what is occurring now with the use of standing proton beams is that the accuracy is improved. The uncertainty of organ motion and positioning has improved. And it is probably reasonable to say that there are a few percent, probably one to three percent of all presentations where a proton solution would offer a substantial ability to target tumor tissue and spare organs at risk. And defining those in a class solution format is the challenge at this point. There are clearly some advantages for proton therapy being able to stop the beam without exit that is control the exit dose that will allow you to expose retroperitoneal lymph nodes posteriorly without exiting into the bowel as an example. So the kind of control that makes treatment of CNS tumors and the paraspinous tumors feasible with proton. 
So there likely will be the emergence of some clear indications, maybe head and neck and recurrent diseases in the pelvis as well. But we are only now into the era of seeing just how significant those distributions are and that is significantly improved. And it will be a while before we will see clinical data to support that. And maybe we never will for these low incidence presentations where they will never have enough patients to study them purely in a prospective randomized trial.

Operator:
Thank you. Dr. Kelley, did you have anything you wanted to add to that?

Dr. Michael Kelley:
No, I do not. Thank you.

Operator:
Okay. Well I think that about wraps it up for us. I really want to thank you all for joining us today and lending your expertise to the field. And I also want to thank our attendees for joining us today as well as Nichole Floyd for helping organize this and all ESP cyber seminars. As I close out the session in just a moment, please take note that we have added a new question to our feedback survey. That is going to pop up on your screen when I close out the session. Please take just a moment to fill out these short questions. We look very closely at them and it helps us improve the sessions we have already provided as well as what sessions we should support in the future. So again, please pay particular attention to that last question which we have added. Also, please note that this presentation has been recorded. And you will receive a follow up email with a link leading directly to the handouts in the archive accordion. So feel free to pass that along to any of your colleagues that may be interested in this information. 

Once again, thank you to everyone. And this does conclude today’s HSRD cyber seminar. Please feel free to join us for the next ESP cyber seminar taking place this month on the 21st at 2:00 p.m. Eastern. Have a wonderful day everyone.
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