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Unidentified Male:
It is a great pleasure today to have Dr. Elaine Peskind who is Co-Director of the VA Northwest Network for Mental Illness Research, Education, and the Clinical Center of the MIRECC at the VA Puget Sound Healthcare System. She is a Professor of Psychiatry at the University of Washington School of Medicine. She is an outstanding clinician and investigator; and published widely in this area; and will offer us much today. Thank you very much, Maud.

Unidentified Female:
Thank you. Elaine, you should have that pop up on your screen now to share your screen. There we go.

Elaine Peskind:
Hello good morning or afternoon depending on where you are. I want to apologize in advance for my scratchy voice and any throat clearing and coughing that might occur. I am having a bout of allergy induced asthma. The beautiful flowering fruit trees of the Seattle spring are trying to kill me apparently. 

Today, I am going to be talking about cerebellar injury in mild traumatic brain injury. What the clinical implications might be. I will see if I can get my slides to advance. Molly, I am not able to get them to advance. Am I doing something wrong?

Unidentified Female:
No problem. Click in the center of your slide. You might need to give it a double click.

Elaine Peskind:
Here we go.

Unidentified Female:
There we go.

Elaine Peskind:
Okay. Thank you so much. As you all well know, the mild traumatic brain injury caused by multiple blast concussions is really a unique problem of the wars in Iraq and Afghanistan. It has been called the signature injury of these wars. Approximately 2.6 million service members have been deployed to the Iraq and Afghanistan war theaters. Approximately nine to 18 percent return with chronic post concussive symptoms from their blast mTBIs. 

You have also heard lots in the news about traumatic brain injury, a repetitive mild impact TBI being associated with a nerve degenerative disorder called chronic traumatic encephalopathy; which has been seen in primarily NFL players. This is a picture of Junior Seau who committed suicide in his 40s. When his brain was examined, an autopsy had the typical changes of chronic traumatic encephalopathy or CTE. Among others, the same as football players who have come to autopsy in addition to Junior Seau; or, recently Frank Gifford, Dave Duerson, and John Mackey. Then on the list of living players who were thought to have symptoms associated with CTE are Tony Dorsett, Jim McMahon, and Brett Favre. 

I am presenting here a slide that shows the typical changes of CTE, now in a Marines Veteran of the Iraq war. There have been five cases reported in the literature of CTE changes in Iraq Veterans. The first one was reported by Bennet Omalu who is depicted and played by Will Smith in the movie Concussion. The other four cases by Anne McKee who has certainly been a pioneer as has Dr. Omalu in CTE in NFL players. This particular Veteran had a, and very typical of the five Veterans that have been reported. He had a two combat deployments. He had multiple blast concussions. He also, as is very typical, also had comorbid combat PTSD. Also, as common in this population, he had a handful of non-military impact mTBI from sports related events. 

Many of our Veterans are former high school athletes. Then the usual events that happen in life like motor vehicle accidents and assaults, the such. He also had prominent behavioral and cognitive symptoms. He had persistent anxiety. His PTSD have been worsening; and some cognitive symptoms. As was true of all five of these cases, he died by suicide. 

There are obvious – and it will have occurred to everybody. But there are obvious selection bias in these cases. People in this age group do not die of natural causes. These deaths happen to have been from suicide. But people in this age group died by suicide and accidental death. It may be that the symptoms that characterize the early stages of CTE may be associated with increased risk for these events. That is certainly a concern. 

I want to make a couple of points about mTBI and the risk of nerve degeneration. Repetitive sports impact mTBI has been associated with increased risk of this rare midlife dementing disorder. When I say rare, I mean, in the general population. However, it is not rare in contact sports athletes. Traumatic brain injury remains the best characterized environmental risk factor for the common late life dementing disorder, Alzheimer's disease certainly a single moderate to severe TBI, is associated with an Alzheimer's. It is not controversial. Much more controversial is the relationship between a single or a couple of mild TBIs and risk of Alzheimer's disease. 

The participants in my study, we have over 100 at this point both TBI, mild TBI, Veterans from blast concussions and deployed controls. But the data I am going to be presenting today are fully analyzed data from 54 male Iraq and Afghanistan Veterans with mostly repetitive and blast induced mild TBI. Over 70 percent, more like 75 percent have comorbid combat trauma, PTSD, very typical for this population of Veterans. 

They have higher rates to depression and use a little more alcohol. Although alcohol abuse or dependence was exclusionary. They have poorer sleep. Nearly all have persistent postconcussive symptoms especially prominently new onset of postconcussive migraine headache. Our controls are 25 nonblast exposed deployed boots on the ground to Iraq, and, or Afghanistan Veterans. 

On this slide, I have a table of ten items of the neurobehavioral symptom inventory, the instrument used in the secondary screen for TBI in the VA. The reasons these particular ten are on this table is they were rated as moderate, severe, or very severe by our mTBI group. You can see by the two columns that these are very prominent in our TBI Veterans, reasonably rare in our control Veterans. They are highly statistically and significantly different, their frequencies of these symptoms. 

Also, let us talk about the, what I have highlighted in red versus black. These symptoms that are in black are certainly as easily attributable to PTSD or depression as they are to TBI, feeling anxious or tense; difficultly falling or staying asleep; irritability and poor concentration, and attention. However, the ones that are in red really are very specific for TBI. I talk about forgetfulness. I am not talking about the PTSD related amnesia for specific events of the trauma. I am talking about day to day and senior moment for forgetfulness. Obviously, common in your 80 plus year-olds, but certainly not common in your 20 and – 20s and 30-year-olds. Ringing in the ears, headaches, and typically new onset of migraine, and mixed migraine headache; sensitivity to noise, hearing difficulty, and slow thinking. 

Let us talk about their blast exposure history in this sample. The average time since the Veterans' last blast exposure was four years. These are chronic changes and not acute changes. These are not particularly highly exposed Veterans. I think they are very typical of our Veteran population. Most of the mTBIs were associated with alteration of consciousness; days confused, and bell rung with an average of only one blast exposure resulting in loss of consciousness. The majority, in the vast majority had repetitive TBI. The average number of mTBI and blast mTBI exposures that had acute symptoms consistent with DVBIC, VA, DoD, and criteria for mild TBI was 20. 

It was more common to have 50 to 100 than to have a single blast exposure. Only nine percent of our sample had a single blast exposure; 12 percent had 50 to 100. Obviously, if nine percent had a single one, 91 percent had more than one. I apologize if these – it looks like I have had a Mac, II, PC, translation problem here. But I will tell you what these labels are. These are the symptom clusters of the NSI, showing forth on the first three columns on the first three graphs on the bottom. On the left – well, it does not really matter what order they are in. Because the effect is very similar. 

It shows a dose dependent relationship of the number of blasts to symptoms on the somatic behavioral and cognitive clusters of the NSI. But for the single symptom of headache, which is on the right, there is a much more of a threshold effect in a single mTBI causing an increased risk for postconcussive headache. We also did the usual – we did lots of neuropsych testing. In our first 30 Veterans in this study, we had – our strategy was using the usual suspects of neuropsych testing. For the first 30 Veterans, we were not able to demonstrate any difference between our TBI group and our deployed controls; both of whom performed at about a standard deviation below age and education match norms. 

But then, my very talented neuropsych colleague, Katie Pagulayan, sort of upped the ante on the difficulty of tasks. Then we were able to demonstrate objectively, an impairment in processing speed, and especially in prospective memory using the Memory for Intentions Test or the MIST. This is really the concept of remembering to remember. The objective results were consistent with our Veterans' subjective self-reports of the problems they were having in their everyday life with their cognitive abilities. We also did five neuroimaging modalities, both structural and functional. 

The ones I have highlighted in red are the ones I am going to be talking about today. Diffusion Tensor Imaging – and I will explain what all of these are. Macromolecular Proton Fraction mapping; a Task-based fcMRI using N-Back Task; and FDG-PET, which is a measure of glucose metabolism. 

Our Diffusion Tensor Imaging results, we actually were able to show a change, a decreased fractual anisotropy only in the genu of the corpus callosum. Again this is an average of four years out from their last blast exposure – on our TBI Veterans compared to our deployed controls. Within the TBI group, if you looked at the Veterans with and without PTSD, there was no difference. These changes could not be attributed to PTSD. There have been at least a dozen positive reports of Diffusion Tensor Imaging in Iraq and Afghanistan Veterans. 

The results have all varied. I think this is a reflection both of a number of methodologic issues, including both a selection of subjects; and whether it is just mild versus mild and moderate. Time since last exposure, which range from fairly short period like six months to as long as nine years. Also, just the methodological issues that are inherent to DTI, which include acquisition processing analysis differences that have resulted in this sort of varied set of results from these positive DTI studies. It led us to ask whether there might be other structural MRI techniques which would be more sensitive to these chronic changes following blast concussion mTBI. 

My very talented radiology colleague, V. Yarnykh really pioneered a more clinically relevant magnetization transfer technique called Macromolecular Proton Fraction mapping. What this gives you is the percentage of protons or hydrogen ions that are attached to big molecules versus those loose in free water. It is better to have your protons attached to big molecules. It has been shown, MPF has been shown to correlate with myelin integrity both in humans with the diseases of multiple sclerosis and spinal cord injury, and also in animal models of these human conditions. 

Here are some actual results, some actual pictures. What these images are presented as subtraction Z-score maps. What you are seeing is the difference between the mTBI and the deployed control groups. The brighter the color and the time you get to kind of the bright orange, you are at least four standard deviations different between groups. That is a P value less than 0.05 counting for multiple comparisons. We found it reduced MPF. It reduced the number of – no, it reduced fraction of protons that are associated with big molecules; numerous subgyral, cortical-subcortical, and longitudinal light matter tracks. Again, when we did the analysis within the TBI group alone, there were no differences between Veterans with and without PTSD. 

On this next slide I have all of the areas that were significantly different. You can see the third column over – the fourth column over, the Z-score is all over 4. Again, this is a sophistically significant at least at devalue appeal at less than 0.05 correcting for multiple comparisons in multiple brain regions; white matter, gray matter, and the white-gray matter border. We really believe these results are consistent with diffuse axonal injury. They are suggestive of myelin structural damage. Because there was so much more sensitive than DTI, we think that this technique has a potential as a prospective quantitative biomarker in blast induced mTBI. 

Obviously, much work needs to be done to get to that point. Now, I am going to show you a different imaging technique and a very different analysis technique as well. On the top panel is – now, this – we are now into FDG-PET imaging. This is a measure of glucose metabolism in the brain. What we did was a whole brain voxel by voxel completely unbiased analysis where we correlated glucose metabolism with log transformed number of blast exposures. 

Where we found the highest – a significant correlation within the cerebellum – and as you move further inferior in the cerebellum, that relationship became stronger. The bottom two panels, we used region of interest analysis in both the left cerebellum and the right cerebellum. What you are seeing is a negative correlation between glucose metabolism and the log transform number of blasts – very strong correlations in both the left and right cerebellum. A dose dependent effect on reduction of glucose metabolism based on the number of blasts. 

This made us move on to do some animal research in our mouse model. This is a – excuse me – a photo of our shock tube showing the exposure area here where the animal was placed or the mouse is anesthetized. It does not experience the blast in any way that would make it suffer. The driver region is loaded with pressurized helium. We have a sort of a unique two diaphragm spool that rapidly releases the pressurized helium. It causes it a nice sharp blast wave. 

The attenuator here on the right is really a silencer, which enables us to perform these experiments without – in a regular VA research lab without greatly disturbing our neighbors. Let us see. What have I done here? I have got myself – and I am unable to get my slides advanced, dear.

Unidentified Female:
Did you have animation?

Elaine Peskind:
Here it goes. No – I got it. This shows that our – it shows the actual blast wave form in black. Then red is super imposed, a Friedlander or free open-field blast wave. You can see that it very nicely recapitulates actual open-field blast and in a relevant manner to what our service members experience in theater. 

Here is some real data. This is a sagittal section of the cerebellum using confocal microscopy. This is after a single mild blast. The sham mouse is on the left with the blast mouse on the right. These mice have been preloaded in their blood with dextran. This is a normally, a molecule that stays within the vasculature. 

What you are seeing on the right is patches of blood brain barrier with this integrity where the dextran has extravasated. It has leaked out of the vasculature. It is especially prominent here in the inferior cerebellum. There is some also in the very superior area of the cerebellum. 

In this confocal microscopy image on the left, we see the sham mouse. On the right, the blast mouse, this is greatly enlarged. What I am showing here. I hope you can see the arrow – is a Purkinje cell. These are cells that represent the entire output of the cerebellum. The Purkinje cell and its vast arborization that have avidly taken up dextran. This is very abnormal. Associated with this uptake of dextran are microglia stained in green for IBA1; a microglia and macro benchmarker. Microglia are migrating towards these abnormal Purkinje cells. They are changing their morphology to be – into the activated form. 

Then on this next slide, we actually quantified loss of Purkinje cells by counting what is called empty baskets. Normally, Purkinje cells, what you see is this – they are really a sheet, a single – a sheet of a single layer of cells. Again, they are the entire output of the cerebellum. You see the little orange cell bodies here on the sham mouse surrounded by the green basket cells. You can see the _____ [00:20:53], like pearls on the string. You can see them plainly and clearly being a very continuous string. 

What you see in the blasted mice. This is after three blasts. You see loss of Purkinje cells shown here where you have all of these empty baskets. There is a patch over here with a loss of Purkinje cells. When you regionally quantify this loss of Purkinje cells, you see a very nice dose dependent relationship. The black bars are the sham. The light gray are the single blasts. The dark gray are the triple blasts. 

You see a very dose dependent relationship and the loss of Purkinje cells particularly in the inferior region of the labials of the cerebellum. You also have a little _____ [00:21:43] in the superior region. Interestingly, these – my circles are not showing up here. But I am going to – I will just make them. You see essentially, an identical pattern to what was reported by Dr. Corsellis in 1973, and retired as boxers would come to autopsy. It was thought that this loss of cerebellum neurons had to underlie the gait apaxia of the typical lovely punch-drunk syndrome in boxers. It is very interesting that we are able to show in our blast mice, a really identical affect to the multiple impact TBI that is typical of boxers. 

There they are. There are my circles showing the inferior and the dorsal cerebellum there. We did sensory motor testing using the rotor-Rod in our mice. Thirty days out from a single blast and 30 days out from three blasts; and 30 days is, I would call subacute to chronic certainly in a mouse. You see the sham in green, the blast in blue. At 30 days after a single blast, you see a deficit in a sensory motor performance only at the high speed of the rotor-rod. However, after three blasts 30 days out, these mice are what I call unsafe at any speed. 

What is the term coined by Ralph Nader in 1965 to describe the Chevy Corvair. At any speed, they have impaired performance on the rotor-rod test. This is literally their ability to stay on a rotating plastic rod at increasing speed over the course of the experiment. 

Back to our human data, so our Veteran data. This shows the sensory motor items of the NSI, the Neurobehavioral Symptom Inventory showing a positive correlation between – I'm sorry – a negative correlation between…. Actually, that would be – it is a correlation between the impairment in sensory motor function and log, the log transformed number of blasts. For the single items of dizziness, loss of balance, and poor coordination, singly and also as a cluster with highly statistically significant differences – correlations, I mean.

Then we did some functional MRI. This is using the – and this is a task-based functional MRI using the N-Back Task. It is a cognitive test, which as the Veteran is asked to recall the previous letters. It increases in difficulty with 1-back, 2-back, and 3-back. Let me show – and tell you what is supposed to happen. As the n-back task becomes more difficult, what is supposed to happen is the working memory network, it becomes increasingly activated. 

This network contains the frontal cortex, the parietal cortex, and the cerebellum. The default mode network, which is what your brain does when it is not doing any task should be suppressed as the working memory network is increasingly activated. That involves the medial prefrontal cortex, the posterior cingulate, and the parts of the parietal cortex. What we see – and these are subtraction maps again – is that in our blast exposed Veterans, the cerebellum where it should be activated is less activated. In this view, the controls are more activated than the TBI here in the cerebellum. 

On the right-hand panel in the blast exposed Veterans, they have failure to suppress the medial prefrontal cortex, that default mode network element. In this panel, there is more activation in the prefrontal cortex and the mTBI Veterans compared to the deployed control Veterans. This should not happen here. It should only activate the working memory network. 

Then our last imaging slide, this one is a little difficult because the results were a little counterintuitive. We used _____ [00:26:20] regions in the cerebellum and did this DTI tractography. I have two representative views of single Veterans. The relatively low number of blasts, five; and one with a very high number of blasts, over a 100. It was a 20 year explosive ordinance disposal Veteran. What we see here is a negative correlation between mean diffusivity and the number of blast mTBIs again presented as a log transform to deal with our skewness to the – with very high numbers. This is a little bit counterintuitive. 

You might expect chronic changes in mild TBI to have decreased mean diffusivity. I am sorry, increased mean diffusivity. We think this is consistent with inflammation. This is based on literature in patients who have presenilin-1 mutation. See, this mutation caused Alzheimer's disease. I do not yet have symptoms of Alzheimer's disease – who have increased mean diffusivity – and decreased mean diffusivity. I am sorry. Then when they become symptomatic, that reverses; also, in data from patients with Jakob Creutzfeldt disease. 

In summary – well before that, I want to show some…. It has been well established and the typical view of the cerebellum is that it is involved in motor function and sensory motor integration. But the modern view is that it also has roles in the modulation of cognitive and behavioral symptoms. What this is, this table on the right show is both domain of function and also disorder in which there is - the cerebellum is involved. I have highlighted in red the symptoms that are fairly typical of our Veterans with mTBI, again taking into account that they also frequently have comorbid PTSD and depression. Inattentiveness, distractibility, impulsiveness, lability and unpredictability, anxiety; and what I think is the most universal symptom in TBI Veterans, which is irritability and often with some anger and discontrol. 

Now, I have got the conclusions. We have seen graded structural and functional; both structural and functional imaging abnormalities. We think they are consistent with, coherently consistent with diffuse axonal injury in TBI Veterans compared to deployed controls. We do not believe these symptoms are contributable to PTSD. These Veterans have neurocognitive deficits, which go along with their real-life complaints of the cognitive difficulties they have in everyday life. 

Our mouse model of repetitive blast mTBI is translationally irrelevant. It allows us to do things we cannot do in humans. It allows us to both model, and in some instances predict regional brain dysfunction in our Veterans with blast induced mTBI. We really need to know what the long-term consequences of these brain abnormalities are. This makes the long-term involvement with these Veterans essential. But I want to make the point that while we are doing these long-term assessments and follow-ups, we really need to work on effective treatments to ameliorate the current symptoms and prevent long-term neurodegeneration. Our group is actively working on both of those.

I want to thank my many colleagues who have made this work possible at many disciplines at the VA MIREEC and the VA here at VA Puget Sound; my colleagues at the University of Washington and the University of Utah; and our blast engineer colleagues at Baker Risk who designed and constructed our blast tube. All of this research has been supported by the Department of Veterans Affairs. 

I want to make a special thanks to our Army collaborators who really gave us an education in the battlefield experience. They were, among their other deployments, they were in the First Stryker Brigade in Mosul in 2004, and 2005, a very tough time in Iraq. I have a picture here of them. We have three real genuine war heroes and one fake war hero in this picture. On the left is Command Sergeant Major, Tom Adams. Next to him, Command Sergeant Major, Rob Prosser; and on the right, First Sergeant and _____ [00:31:15] extraordinaire, Creed McCaslin. I will be happy to take questions.

Unidentified Female:
Thank you very much. We do have some great pending questions. For anybody that joined us after the top of the hour and is looking to submit a question, or a comment, you can do so using the question section of the control panel on the right-hand side of your screen. Just go down to the word questions, and click the plus sign. That will expand the dialogue box. You can submit your question or a comment there. I will go ahead and get right to them. Are there any sustained issues with balance coordination in blast exposed soldiers? 

Elaine Peskind:
Yes, there are. We really are not seeing that on the neurobehavioral symptom inventory items. Many Veterans complained about not feeling as steady as they used to feel. Many who were motorcycle drivers before they sustained their blast, not being willing to – they just feel a deficit in their balance. They feel like it is not what it used to be. Again, it showed up on those sensory motor items of the NSI. 

Unidentified Female:
Thank you for that reply. The next question, decreased FA four years after last blast – does that mean there are still problems four years after the blast exposure?

Elaine Peskind:
Yes. All are neuroimaging and all of our evaluations were performed at least four years – that was the average time. The minimum time that it had to be after their last blast exposure was six months. But in fact, in most cases, it was much longer than that. These are Veterans. They are out from their military service. They are substantially way out from their blast exposures. 

Yes, this means there are problems this far out. We do not know if they are progressive or not. We are doing longitudinal follow up, a two year follow up of these Veterans. I was refunded to do four and six year follow up. We will know something in the future about whether these changes are progressive or not. But we do not know that yet. 

Unidentified Female:
Thank you. Do you have any comments of _____ [00:33:34] DTI findings from the approximate 700 patients in their studies regarding subcortical findings?

Elaine Peskind:
Well, we are currently doing work in the pons and are seeing changes that are probably even more prominent than in the cerebellum. Yes, we believe there are subcortical changes and brain stem changes. It will – but more to follow.

Unidentified Female:
Thank you. How do you rule out compensatory mechanism when comparing differences in activity levels in working versus default memory with repeated blast exposure?

Elaine Peskind:
It probably is a compensatory mechanism. But it is not the normal way the working memory network is supposed to work. We think it probably is compensatory that the TBI Veterans have to recruit the prefrontal cortex to enable them to the task. They do not perform as well on the task. They have to do this compensatory mechanism.

Unidentified Female:
Thank you. Are there any implications for treatment or time related change on longitudinal studies?

Elaine Peskind:
Well, we do not know yet. I think there are implications for treatment. I think we have to come up with treatments. As I mentioned, we are working on it ourselves. We are currently doing both treatment – both studies and clinical trials for ameliorating current symptoms. Particularly we are doing a study of the alpha-1 blocker, Prazosin, for prophylaxis of postconcussive migraine. But we are also doing studies for prevention of long-term degeneration. We have a couple that were either ongoing or about to start.

Unidentified Female:
Thank you. How was TBI diagnosed? How did you obtain the number of blasts Veterans were exposed to?

Elaine Peskind:
Well, as you know, these types of studies, they are limited by retrospective recollection. We realize that is absolutely a limitation of these studies. However, we have some data that suggests that the Veterans are pretty good at recalling their acute symptoms. What we do is we have an instrument we call the QCuBE, Quantification of Cumulative Blast Exposure. I cannot really say it is an instrument. It is really just a facilitated semi-structured interview. 

It does not give you one, a score. It is not really an instrument. But what we do is we get a history, a lifetime history of TBI exposure, so both blast and impact. Then for the worst five blast exposures we get a very detailed history. Our Veterans are remarkably good at remembering with the help of our semi-structured interview. We get a lot of details. 

Many of our Veterans are Explosive Ordnance Disposal. Many of the exposures are planned detonations. They often know what the ordnance was that was being blown up. They always give me the same answer when I ask. What was your distance from the blast center? They always say not far enough, ma'am. But they often can give me an estimate in some measurable unit of how far they were from the blast center. We get all kinds of details about comping forces and whether the explosives were buried under – in the dirt, or under concrete, or in a plastic bag filled with water. We can often get – camping forces increase the – about double the force of the blast. We can get those details. 

We get what protective equipment they were wearing, a Kevlar helmet, vest and plates, eye protection, and ear protection. Whether they were in a vehicle. What their position of the vehicle is. Where the blast was – occurred in relation to their position. Whether they were in a building. It was urban fighting. Or, they might be in a building which would also increase the camping forces. We really get a lot of information. 

We were able to graph on the Bowen curve, the severity of acute, recalled acute symptoms compared to the actual blast force. There was a very nice correlation between their acute symptoms and the force of the blast. We think their ability to recall these events at least for the worst five blasts is really very good. We will be writing a paper at some point on these findings. Again, we recognize that these are the usual kind of mild TBIs that often certainly until 2007, got no – usually got no medical attention or evaluation in the field. Of course, that is a limitation in this research that is essential. 

Unidentified Female:
Thank you for that reply. The next question, we actually have two questions regarding this. We will start with the one that pre-empts the other. Was alcohol or other substance use exclusionary in this Veteran population? If not, what degree of use was observed? How may have that affected the outcome?

Elaine Peskind:
Well, first of all, alcohol or any substance abuse or dependence was exclusionary. There may have been in any illegal use, substance use was exclusionary. Having said that, so there was some alcohol use. They did not have high AUDIT-C scores. But they were higher than the controls; and again, abuse and dependence exclusionary. Of course, we became over the course of this study, a marijuana legal state, right. There is some marijuana use, if it reaches the level of abuse or dependence that is exclusionary.

Unidentified Female:
Okay. The next question was referencing the combined use of payment in alcohol and drug addiction. But it sounds like that was exempt from this particular study.

Elaine Peskind:
Yes, no addiction – 

Unidentified Female:
Okay.

Elaine Peskind:
No abuse or addiction – 

Unidentified Female:
That is great. Any differences in susceptibility to blast injury between the sexes?

Elaine Peskind:
Well, we wish we knew. But the vast – we have literally had one female participant – Veteran participant out of a 100. There are reasons for this. When we started out, we saw there would be women participants. We allowed early on a woman deployed control. Then we went on to not have a single woman TBI participant. The reason is that almost all our Veterans in the TBI group are in combat MOSs, Military Occupational Specialties. The vast majority are infantry, explosive ordinance disposal, MPs. 

There are women MPs. There are women MPs who are exposed to these explosions. But we did not happen to have any who participated. We really do not know yet if there are gender differences. We know that in the impact sports world, women are more susceptible to concussion. In terms of youth sports, the highest concussion sport in boys is football. Girls, it is soccer. 

There even is a female body type that is associated with increased risk of concussion in soccer. That is women and girls with long necks. We think in the impact concussion, there is an increased risk for women. We do not know in blast.

Unidentified Female:
Thank you for that reply. Have you seen any benefit or change in the cerebellum scan after vestibular rehab?

Elaine Peskind:
WE have not studied that. I cannot tell you the answer to that question. We have done a little – we have done several studies in active duty soldiers at Joint Base Lewis

McChord. We have done our own – I would not call it vestibular rehab exactly. We have done the Epley maneuver several times and very successfully; and actually cured vestibular dysfunction and vertigo. I think it should be done. I think the Epley maneuver, it should be tried before vestibular rehab. Because if it works, it really works. But we have no data related to our study.

Unidentified Female:
Thank you. Exercise has been established as protective and healing to the brain. How do you see consistent exercise training delivered by exercise physiologists being incorporated in the treatment protocol for Veterans with blast related TBI? Anything in the near future?

Elaine Peskind:
Well, I am not sure how well established their protective effect or a healing effect of exercise on the brain there is. Certainly, the findings in Alzheimer's disease have been mixed. We do not have any results. I mean, certainly, I think exercise is good for not only the brain but also for the major – I cannot tell you that I have ever seen a Veteran of these conflicts that did not have musculoskeletal pain as well; and lots of musculoskeletal issues, knee pain, and low back pain, and shoulders, neck. I think that it is a no-brainer so to speak that exercise is beneficial within what is tolerable by these Veterans. 

Unidentified Female:
Thank you. What have you seen in your research with regards to neuroplasticity helping compensate or ameliorate risk factors for long-term degeneration?

Elaine Peskind:
For neuroplasticity, I do not believe we yet have any data either from our human data or our own animal data. I cannot really address that question.

Unidentified Female:
No problem. Why were both groups mild TBI and deployed jointly scoring one standard deviation below mean as a group relative to norm prior to introducing the more complex tasks of prospective memory?

Elaine Peskind:
Well, I think that is a very important question. We have some other data suggesting that _____ [00:44:54] controls, our deployed controls are not 100 percent normal. This gets into much more complicated data involving spinal fluid levels of interleukin and levels of the ratio of phosphorus related tow to total tow. We actually have shown that our deployed controls look more like the TBI Veterans than they do like community controls. 

There are all kinds of issues to consider; selection bias for military service, military training itself, and exposures in the war theater. This includes not only a potential toxic exposures to burn pits, and to insecticides. But also to chronic sleep deprivation; there is an entirely new area of research on the restorative function of sleep in what is called – that increases clearance of potentially neurotoxic substances during sleep. I think all of these things play a role. We are actively researching this. Hopefully within a few years, we will have some answers. 

Unidentified Female:
Thank you for that reply. As a physical therapist, I am following research about neuro rehabilitation involving aerobic activity to prime the nervous system followed by skill acquisition, motor learning to promote structural changes in the nervous system increased synapses and increased white matter. Are you aware of any research involving the impact of neuro rehabilitation on the cerebellum?

Elaine Peskind:
I am not, myself. But like I said, exercise certainly is a good thing within the intolerability of our Veterans who have multiple musculoskeletal complaints.

Unidentified Female:
Thank you. How are you accounting for differences in the time intervals between blasts in your work?

Elaine Peskind:
That is also a very good question. Most of our Veterans have so many blasts. Then sometimes they have multiple blasts in the same day. I have had Veterans who really every combination of things that are possible. We see when we take these careful histories – pinned down under mortar fire with three blast exposures in the hour and a half period. We see daisy chain IEDs followed by an ambush. Really, it is so complex. I do not think we have the ability to yet address that given the size of our sample and the number of potential scenarios. I think we do not yet have the answer for that. 

Unidentified Female:
Thank you. Some slides refer to blast exposure. Some refer to blast related mTBIs. Are the two terms being used as synonyms?

Elaine Peskind:
Yes, they are. In this study, they are synonyms. I apologize if that was not clear. When I talk about blast exposures, all of our blast exposures that we count are exposures that result in acute symptoms consistent with the diagnosis of mild TBI by either DVBIC, the VA, or DoD criteria. 

Unidentified Female:
Thank you. Should TBI rehabilitation focus on aiding the aforementioned compensatory mechanisms in memory? If so, would trying to repair the cerebellar loss detract from compensatory mechanisms?

Elaine Peskind:
I am not sure I understand the question. I think what we are seeing is what is happening. I mean, in fact, we do not yet know how to repair anything. I think what we are seeing is the body – is the Veterans' brains own attempts at making their and doing their tasks despite having these areas of damage. I think in recruiting the prefrontal cortex there is a mechanism for enabling the Veteran to do the task despite the structural and functional deficits. I think that is – at this point, we have no way of externally repairing these deficits.

Unidentified Female:
Thank you. Do you see similar data in the cerebellum in those with other than blast related TBI; for instance, impact injury?

Elaine Peskind:
Well, we have a very tiny sample of sports impact TBI. We are requiring at least three sports related impact TBIs. Our group consists of about five civilian controls at this point. Not enough data to be able to say that. However, the data from the boxers certainly is supportive of similar changes in the cerebellum. There may not be that much of a difference. We really do not know what the difference is between blasts and impact at this point. My own personal opinion, my hunch is that it takes fewer blasts to essentially turn you into a football player than it takes impact TBIs. But that is completely an opinion and not based on any fact yet.

Unidentified Female:
Thank you. Just five pending questions – there is evidence of SPECT-CT, cerebral perfusion studies that have been proved to be sensitive for mild TBI diagnosis in the setting of negative structural MRI, or CT. This technique is able to separate findings related to PTSD from those of TBI. Do you have any experience using perfusion SPECT-CT, brain imaging with mild TBI?

Elaine Peskind:
We do not. I think the yeah, that will need further studies to give a sensitivity and specificity to determine whether it is applicable for clinical use.

Unidentified Female:
Thank you. Did you notice any differences regarding ethnicity?

Elaine Peskind:
No. We actually had a very good minority representation of both ethnic and racial. We have actually, really a pretty robust percentage of both African-Americans and Latinos. We do not have enough to make an answer to that. But I do not believe there are any differences. 

Unidentified Female:
Thank you. Was there control for poor effort on cognitive testing or symptom exaggeration on the NSI?

Elaine Peskind:
Yes, there is what is called the TOMM40. It is a test…. I am sorry, the TOMM. It is the Test of Memory Malingering. We had to have an adequate effort performance. Sometimes it is not symptom sort of fabrication. Sometimes it is literally. We have had patients who were unable to stay awake during the testing. It is not really that they are malingering. But they are not able to put forth an effort. You know what? Just in general, my philosophy of my approach to Veterans is that I assume my Veterans are on the up and up. I mean, I do not really have a high suspicion for malingering. Although, we do have the test of adequate effort.

Unidentified Female:
Thank you. You briefly referenced youth TBI and body type information. Do you know of any specific research article that you could pass on?

Elaine Peskind:
Could you say that again, please? The body type, I think that if you Google soccer, women's soccer, you will find that usually. 

Unidentified Female:
Thank you. Was there any data comparison amongst the participants by rank such as enlisted versus officers, senior enlisted versus junior enlisted? If so, were there any key differences by rank? 

Elaine Peskind:
Again, we probably do not have enough data to be able to make those…. Our sample size is not large enough. It does not have a range. I think probably our average rank was an E5. But we do not have enough subjects by each rank to be able to make any comparison. 

Unidentified Female:
Thank you. I know I did mention earlier that there were only five pending questions. But now there are five more. Do you need to take a break?

Elaine Peskind:
You look it up.

Unidentified Female:
Do you – get a drink of water or anything? 

Elaine Peskind:
No. I am good. I am good.

Unidentified Female:
You are good? Okay.

Elaine Peskind:
No. I am good. We will go as long as people have questions and we have time.

Unidentified Female:
It sounds good. Do you have any comments on residuals of multiple blast exposures that were not associated with effects meeting criteria for diagnosis of mild TBI; for instance, multiple blast exposures but no loss or alteration of consciousness? 

Elaine Peskind:
No, we do not. Of course, there are many blast exposures that the Veteran was far enough away that there were no acute symptoms. We have no idea what these effects of those exposures are. It is really impossible. If you can imagine. If a Veteran is having to estimate the number of total blast exposures that did cause symptoms. You can imagine the difficulty in estimating the number of exposures that did not cause symptoms. I totally agree, there may be effects. But I think that is very going to be a very difficult thing to determine.

Unidentified Female:
Thank you. In the FDG-PET CT figure you showed, there were also findings in the frontal region. Were those statistically significant as the one in the cerebellum?

Elaine Peskind:
No. I mean, the only place we found statistical significance was the cerebellum. As I mentioned, the further inferior you got in the cerebellum, the stronger that positive – that association became; and the more statistically significant it became. 

Unidentified Female:
Thank you. Did you find more prevalence in CTE of patients with cortex versus labyrinthine concussion or mild TBI?

Elaine Peskind:
Can you repeat that?

Unidentified Female:
Did you find more prevalence in CTE of patients with cortex versus labyrinthine concussion, slash mild TBI? 

Elaine Peskind:
Well, first of all we don't – none of these subjects have CTE. Just to make that clear, none of these subjects are demented. We don't know if they have the pathologic findings of CTE going on in their brains now. We are undertaking a very interesting study. We are going to be acquiring brain tissue from active duty service members and Veterans that are accession via the SightLife organ donation network. 

We hope within a year we will be able to get an idea of what the prevalence of CTE at least in Veterans and service members who become – come to autopsy. It is going to be a very difficult project and very sensitive. But we think it is really an important question to answer. As I had mentioned, none of these…. Most of these soldiers are not greatly disabled. Most of my Veterans are not greatly disabled. They use their compensatory mechanisms. But most of them are working or going to school. Again, these are not persons who currently have CTE. We also are collecting a small sample of patients with CTE. Most of them are former athletes. Eventually, we will be able to get similar data in persons who actually have clinical CTE.

Unidentified Female:
Thank you very much. I do apologize. Because I am about to butcher this word. But I will give it my best go. 

Elaine Peskind:
Okay.

Unidentified Female:
Did you measure any symptoms consistent with dysautonomia?

Elaine Peskind:
Dysautonomia – 
Unidentified Female:
Dysautonomia, I am curious if some – 

Elaine Peskind:
Dysautonomia – 

Unidentified Female:
– Dizziness complaints might be explained by that or consistent with it?

Elaine Peskind:
We do not have any evidence of dysautonomia. I mean, as far as we go with that now is taking a blood pressure and a heart rate. But we are going to be doing some more detailed studies in our current work. We are going to be doing 24 hour heart rate monitoring and 24 hour blood pressure monitoring as well as sleep and activity monitoring by actigraphy. We are going to have more data in the future.

Unidentified Female:
Thank you. Thank goodness I did not have to say that 50 times fast. Okay. What was the cut off score used on the TOMM? Were all three trials given?

Elaine Peskind:
Gosh. Being not a neuropsychologist myself, I do not know the answer to that question. If you would like to know, you can e-mail Kathleen Pagulayan. She is on Outlook. Her name is spelled P-a-g-u-y-a-l-a-n – no, I am sorry, P-a-g-u-l-a-y-a-n, Pagulayan. 

Unidentified Female:
Thank you. The next question and this is our final one. It is just a comment. There is published data indicating higher mortality and morbidity in TBI Hispanic patients. It would be nice to know if you can analyze your data to see if there are any differences that can explain the higher mortality as for example more number of blasts.

Elaine Peskind:
I am assuming that has to do with more severe TBI. I am not sure that we know anything about mortality in risk of mortality in Veterans with repetitive mild TBI at this point.

Unidentified Female:
Thank you. It looks like one final….

Elaine Peskind:
Again, we do not have – yeah, sure, go ahead.

Unidentified Female:
I was just going to say we have one final question that came in. Then after this, if anybody else has any questions, I will ask you to contact Elaine offline. 

Elaine Peskind:
Our Outlook is not working here in Seattle. It will probably be God knows. I mean, it has already not been working for five days. It is unclear when it will be working again. 

Unidentified Female:
Yeah. It is causing a lot of problems over there. I am sorry about that. Okay. This will be our final question. Have your actively deployed soldiers been diagnosed with mild cognitive impairment since they are different from civilian controls? This is referring on functional tests.

Elaine Peskind:
Well, they do not meet the…. I would say they have impairment. But they do not meet the strict criteria for mild cognitive impairment. It is sort of a different world. The world of the impairment caused by TBI versus the impairment caused by unknown nerve degenerative disease such as Alzheimer's. I would have to say it is kind of a little bit like apples and oranges. I think we are going to have to wait and see what happens with these Veterans. They definitely have impairment whether they do – they do not officially meet the criteria that Peterson or whichever criteria for mild cognitive impairment.

Unidentified Female:
Thank you very much. As I mentioned, that is our final pending question. Would you like to give any concluding comments to our audience?

Elaine Peskind:
I really appreciate all of the interest. I appreciate all of the questions. I am glad we had the time to answer them.

Unidentified Female:
Well, I want to thank you very much for coming on and lending your expertise to the field. For anyone that is not aware, we do have an entire series that has gone back to 2012 for TBI. You can find that in our online archive catalogue. Dr. Peskind has been kind enough. I think this is your fourth presentation. There is plenty more out there.

Elaine Peskind:
I had one more thing to mention. That is that all of the data I presented today, almost all of it was in our science translational medicine article that was published about two months ago. The first author is James Meabon, M-e-a-b-o-n. If you want to read this in greater detail – 

Unidentified Female:
Excellent. 

Elaine Peskind:
It is mostly – work is published.

Unidentified Female:
Thank you. I also want to thank of course, Ralph DePalma for setting up this as well as all other sessions for TBI. We do have a lot of thanks coming in for the excellent presentation. For our audience, thank you for joining us. I am going to close out the session. 

Please take just a moment and wait while the feedback survey comes up. It will answer a few questions for us. It helps us to improve presentations we have already given. As well as this gives us topics to facilitate for new sessions. Once again, thank you everyone for joining us. Good luck, Dr. Peskind with the e-mail. 

Elaine Peskind:
Okay, thank you. Bye-bye.

Unidentified Male:
Bye-bye.

[END OF TAPE] 
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