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(Background Conversation)


DR. GREGORY DALACK:  Ladies and gentlemen, good afternoon.  I think we'll get started.  My name is Gregory Dalack.  I have the privilege of being chair of the Department of Psychiatry at the University of Michigan, and it's a pleasure to welcome you to this NARSAD-sponsored Healthy Minds Across America 2010.


For those of you that are not aware, NARSAD is a research foundation whose primary mission is to alleviate the suffering of those with mental illness, raising funds towards that goal.  And through their activity, since 1987 ... they're actually in their 24th year ... they have raised $256 million for distribution to over 2,000 sciences in 440 countries in the United States and Canada.  We are privileged to have many of them in Michigan, right here.


This is the second of what I think will be an annual event by NARSAD, to help bring scientific breakthroughs to local communities and connect researchers from academic medical centers like the University of Michigan with members of the community.  And we hope that you find today an engaging and exciting educational opportunity. 


These Healthy Minds activities are going on throughout the month of April and into May.  We are one of five other sites holding this event today across the country, and there are 44 sites that will have this event, with an opportunity for researchers in those local facilities to share their information, their own research findings, and ideally, their own NARSAD-funded research findings, so that you may hear what's going on in this important activity.


Just a couple of housekeeping items, if I can.  We have restrooms out of this corridor, this side here, if you need to use those.  We'll have three talks today, with some question time in between.  For those of you sitting in the stadium seats right here, your seats are miked up.  That little black button is a mike in front of you, so you can stay where you're at and ask your questions from there.  We'll have a stand mike in the back for those of you who are in the back, so that you could, if you could, go to the mike to ask your questions.  NARSAD has asked us to record this event, audio record this event, so it can be shared, and that other sites can hear what our site did, at some point in the future.


So, it's a pleasure, first, for me to welcome for some additional opening remarks ... hopefully he knows to come in, because I don't see him in the room.


MAN:  I'm here.


DR. GREGORY DALACK:  Oh, great.  Dr. Tom Coles, who is a retired physician, a hospital administrator from Michigan, who has been a longtime National Alliance of Mentally Ill member, and also a former board member of NARSAD.  He's also most remarkable and impressive because of his support for NARSAD through his own physical activity, which I'll let him speak a little bit about.  But Dr. Coles has run a variety of marathons and bike races to raise funds and raise awareness for mental illness and NARSAD.  And I'm going to invite him to the podium now for his own introduction, and introduction of our video from NARSAD.  Dr. Coles?


DR.  TOM COLES:  Thank you, Dr. Dalack.  And I don't want to take too much time away from the important meeting this afternoon, and there's a video to follow, but yes, NARSAD has been important to me for a number of years, since we first found out about it.  NAMI was one of the parents of NARSAD, about 24 years ago.  Involved in NAMI, I became involved in NARSAD.


It's an important organization.  It's the world's leading charity raising money for mental illness research.  Especially important is that it has funded nearly $4 million of research here at the University of Michigan.  And University of Michigan is my alma mater twice. 


It's a unique charity.  It has two family foundations supporting its overhead costs, so the paperwork you see out at the registration desk is supported by those two families' foundations.  So (Inaudible) 100 percent, for instance, what I was able to raise, doing my 12th marathon for NARSAD, in 2008, when I was 77 and the second oldest finisher.  Kind of slow, but I did finish for NARSAD.  But every penny I raised goes to the bottom line, which is research.  And a significant amount of money does come back to the University of Michigan.  


And I'm happy to point out to you that Dr. Dalack is what I would call a NARSAD-er, somebody whose research had been funded by NARSAD.  And you'll hear from three more NARSAD-ers this afternoon.  So, it's time for the video.  Thank you.


(VIDEO PLAYS; NOT TRANSCRIBED)


DR.  GREGORY DALACK:  It's a pleasure for me to introduce our first speaker this afternoon.  Dr. Kate Fitzgerald has been a member of our faculty since 2007, but she came to the University of Michigan after completing her undergraduate degree at Amherst College and her medical degree at Wayne State University.  She joined our residency and was an adult resident here, adult program resident, as well as a child and adolescent psychiatry resident.  She was in our research track for several years, and also completed special research training through an NIMH-funded program through our department.


She has continued to be a very important cutting edge researcher in pediatric disorders, focusing predominantly on obsessive-compulsive disorder, which she'll speak about today.  She continues to be funded by the National Institute of Mental Health, as well as the Dana Foundation, and was a 2007 NARSAD recipient for research work in her area.  Please join me in welcoming Dr. Kate Fitzgerald.  (Applause).


DR.  KATE FITZGERALD:  Thank you, Gregory.  (Inaudible).  


(Background Conversation)


DR.  KATE FITZGERALD:  Well, it's a pleasure to be here.  I've been honored to be granted an award by NARSAD in 2007.  And I was talking with Brett McKill(?), he's also speaking today and has actually been my mentor since early, when I came to University of Michigan as a resident.  But, talking about what a pleasure it is to give speeches like this, because it really allows us to connect with the people who it probably matters most.  


So, as mentioned by Gregory Dalack, what (Inaudible) done in obsessive-compulsive disorder in youth.  And just as kind of a review, or maybe an introduction, for those of you who don't know what this disorder might look like, it's characterized by recurrent intrusive thoughts, or obsessions, and repetitive, ritualistic behaviors, compulsions.  And I'll get in, in a few slides, to talk specifically, about what some of those might look like.


But, what's really interesting about these repetitive thoughts that just kind of come in, even though patients tend not to really think they make any sense, is that the patients do have insight.  So, it doesn't make sense to have such worries, but just difficult to suppress, even despite that.


With OCD, or obsessive-compulsive disorder, it tends to interfere across multiple different domains.  Personal, academic, social functioning.  And you can imagine, when it occurs in children, this can interfere with the development of key things you need to know.  If it's interfering with you socially as a younger person, those are years that you need to develop social skills, or academically as well.


Another key feature of obsessive-compulsive disorder is, while it does not have to occur an hour or more per day, it tends to occur at least that much, and sometimes throughout the day, where kids and adults with OCD aren't able to turn it off.


OCD is surprisingly common.  It affects up to three percent of the general population.  So if you think about 30 people, one of those people is going to suffer from OCD.  It's even more common sub-clinically.  Up to 18 percent of us struggle with some kind of symptoms that maybe don't reach those criteria thought about in the very first slide, but the obsessions and compulsions are there.


Also, OCD tends to have its onset in childhood and adolescence, in at least half, possibly more, of the patients.  Which is why we're interested in studying OCD in kids.  Given that it occurs so commonly in youth, it suggests that there may be something developmentally going on in the brain, contributing to the emergence of symptoms.


So, what do those symptoms look like?  Those intrusive thoughts, repetitive behaviors, tend to occur in key sort of security concern domains, if you will.  And the reason I call it security concern is they're areas we all probably worry about, to one degree or another, and that may even be evolutionarily protected so that people could survive.  Such as, concerns with harm and safety, and related compulsions around checking.  So, did I accidentally hurt somebody?  Even, you know, could I have stabbed them with a knife?  And then checking to make sure that the knives are still in the drawer. 


Also very important for safety is not getting sick.  So, many individuals with OCD will experience repetitive concerns around germs, poison.  Is something on my hands?  Leading to the compulsive hand-washing that you see depicted here in this slide.


In children, oftentimes there's an element of kind of superstitious thinking.  So you see here, the little guy, don't step on a crack, you'll break your mother's back.  And a lot of kids think about that from one time or another, but with OCD, it really intrudes, and kids will have to go back, again and again, and sort of repeat that walking, to make sure that they didn't step on the crack.


Similarly, just right type of behaviors.  You see this guy stuck in the door.  If he has to get through the door in just a certain way, or it won't feel right, oftentimes related to superstitious thinking that, if he doesn't do it just right, something bad may happen.


With kids in particular, we often see OCD around kind of somatic complaints.  And, there's a lot of reassurance (Inaudible).  As you see here, the little guy who ... his dad, it looks like.  So, repetitive reassuring, seeking, "Are you sure I'm okay?  This stomachache, could I really be sick?  What if I'm dying?"  So it's kind of life or death concerns, even though, usually even in kids, they may recognize, it doesn't always make sense.  There isn't a reason I should be this worried.


So, to give you just an example of how you might think about OCD from a perspective of the brain, that is psychological functions that could be mediated by the brain, it is normal, of course, if ... this example is going to be around the contamination type of concerns.  Normal, of course, for us all to want to keep clean hands.  And if you have the perception that your hands are unclean, the next step is you're probably going to wash them.  


For those of us without OCD, we can be finished washing, kind of think, okay, are my hands clean?  And the answer is yes, and we go on about our business.  However, in OCD, for whatever reason, likely based in the brain, the answer is no.  Coming back, again, to this perception, my hands are still unclean, and washing again. 


So, what might be the psychological function that could be involved in that process?  Well, one possibility is that the brain is sort of hypersensitive or overdetecting, making a mistake.  So, after washing the hands and then the question, okay, are they clean?  Well, they're not clean enough.  Maybe I didn't get all of the germs off.  Sort of a sense of an error that has been made.


Another possibility could be that it's normal for all of us, as I mentioned a little bit ago, to have these sort of pre-potent concerns that may have been important evolutionarily, to protect our survival.  Where, most of us, after we wash our hands, are able to suppress, you know, that sort of constant concern, I need to be clean.  In OCD, maybe you're less able to suppress that, sort of filter out concern, even with the knowledge that it's not sort of environmentally relevant.  You've already washed your hands and you know that.


So, I just propose kind of two separate ideas that could be involved, from the standpoint of a psychological function that could be brain-based, leading to these repetitive thoughts and behaviors that characterize OCD.  The first one is difficulty suppressing a pre-potent response in one of these key security concern domains.  What we call that kind of in cognitive psychology is interference processing.  So, the ability to, even though you may have an interfering thought, you sort of filter that out.  You don't need to worry about that.  Go on about your business.  And it's possible, in OCD, that failure to inhibit these kind of normal security concerns could lead to symptoms and the disorder. 


Alternatively, or possibly as well, there could be a hypersensitivity to errors.  So, just a lower threshold for detecting and responding to a perceived error.  And that might even go along with extra valuation of correct performance.  So in these areas that are so important to survival, it is extra important that you perform correct.  What is it in the brain that's leading to sort of the over-focus on contamination, cleaning, harm and safety, et cetera, that you see in OCD?


So, if you think about these two psychological functions ... interference processing, that's a pressing out of a pre-potent response, or error processing, error detection ... it turns out both of them come from a similar region of the brain.  Here, with an arrow, I call it PMFC.  That stands for posterior medial frontal cortex.  And it has been found, as illustrated in this one study, with the picture I put up, that that area is hyperactive in OCD.  When OCD patients perform a simple cognitive task that requires them to filter out distracting information, a task that isn't even related to OCD symptoms, this particular area turns on too much.  


In addition, when you perform a simple cognitive task ... again, not related to OCD symptom ... and you make a mistake, all of us respond, oops, I made a mistake, and that's important to go on and correct your next behavior.  But in OCD, there's a particular area of the brain, also in this medial frontal cortex, the MFC, but more towards the front ... and the front of the brain, here, is on the far right of the screen, so towards the eyes, if you will ... called the VMFC, or ventral medial frontal cortex.  That region is abnormally activated in OCD, too much, again. 


So, let me go back for one second.  It turns out that this particular region, this VMFC ... well, the PMFC part, that's normal.  All of us have it.  It's just too much when you're responding to interference or an error in OCD.  This more front part of the brain, the VMFC region, it turns out that that region, it's actually not that normal to turn it on when you're doing a cognitively demanding task.  When that region more commonly turns on is when you're simply at rest.  


And this is what I'm calling here self-referential processing.  So when your mind is just kind of wandering.  It's otherwise known as stimulus independent thought.  You're not doing any particularly hard or demanding task.  That VMFC region turns on.  And that is as compared to, during a harder task, like one of these cognitive demanding tasks, it should turn down.  So, suggesting that, with these two regions going on too much in OCD, there could be sort of an abnormal engagement of this network, this VMFC network, which includes both of these areas shown here, in OCD.  


And that's kind of the idea I'm getting at here, with this seesaw picture, that, whereas performance monitoring ... that's both interference and detecting an error ... there's too little of that, perhaps, in OCD.  At the same time, during a cognitively demanding task, there's this resting state, a self-referential network, that's turning on.  Possibly, could that be related to the intrusive thoughts about self that can occur in OCD? 


So, to look at these possibilities, that both errors and interference might activate too much of the MFC, in both this posterior and ventral or frontward region, as well as that there could be a mismatch between networks involved in self-referential processing and more of the interference or performance monitoring, we made two predictions.  One was that patients with OCD would show hyperactivation or too much engagement of both regions in the medial cranial cortex.  And then secondly, at resting state, these MFC regions wouldn't be connected right, with the other parts of the brain.


So, to do this, we looked at 18 children with obsessive-compulsive disorder, and they were around 14 years of age.  Oftentimes, OCD occurs with lots of other disorders, but for the research, we wanted a group of kids that wouldn't have a lot of other disabilities too, so we could be looking more cleanly, just at OCD.  So, the only comorbidity or other illness that we had were some other anxiety disorder, and a couple patients with tics.  There were some mild depressive symptoms in some as well, but not full-blown major depressive disorder.


We compared these 18 OCD kids with 18 healthy kids, who were age and gender matched.  And, what we did, to look at these two functions, these performance monitoring, or sort of the hard demanding task, where you have to respond to errors and then correct your behavior, or filter out distracting information, was first on the right here, you see something called MSIT.  That stands for Multi-Source Interference Task.  And this is one of those simple cognitive tasks I was kind of alluding to before.  It doesn't trigger any OCD symptoms specifically, but it does require people to filter out distracting information, and sometimes causes them to make mistakes.


And, the way that the kids play this game, inside of the FMRI scanner, while we're taking pictures of the brain, is they have to identify which one of the three numbers that they see is unlike the other.  So, in the case of the very top there, the 1, 1, 2, the answer would be 2.  That's the one that's different.  But the information that they have to suppress, or filter out, is that the two is really in the wrong position.  It's in the third position.  As well as, it's flanked by, or it's next to, these other wrong numbers, the ones. So that was one task.


Then we were also interested in, what happens in that frontward part of the MFC, the ventral MFC?  And, to look at that, would that be too much during this cognitive task, when it wasn't supposed to turn on?  As well as, what would happen at resting state, when they really weren't looking at anything but this little plus sign that you see on the right side of the screen there?  And we use that as a technique to look at connections between brain regions, when kids are just in resting state.


So, for the first part of the study, we looked at the performance that they did on this MSIT task, where they had to filter out the distracting information from the wrong position, from the different numbers.  And what we found was that OCD patients performed the same as the healthy control kids, the kids that did not have OCD.  


However, in their brain, it was working a little bit differently.  As we predicted, when the OCD kids were having to filter out that distracting information to get the correct response, they had too much activity in that posterior, or PMFC, region, which you see here.  In addition, they had too much activity in that more frontward, or ventral, part of the MFC, which you see kind of in the second part of the slide, on the right. 


We looked at the activity, the too much activity, in the PMFC, and we found that the more that was, the more errors the subjects would make, suggesting that that region really has to ramp up more, and errors will slip through if it's activating real high.  So it may be inefficient in OCD, which could be why you're getting too much of it.


For the errors, the times that they actually did make a mistake, we saw that same region, the VMFC frontward region, activating, coming online in OCD more than healthy controls.  That was the region I was mentioning.  It's not supposed to turn on at all during cognitive demands. 


And what we found was that, both for errors and for the interference, so the correct filtering out of distracting information, the OCD kids were failing to de-activate.  They were failing to do what's normal in that ventral medial region.  And you see that here, with the OCD in red on the bar graph, and the healthy controls in blue.  The healthy controls were turning off that region, whereas the OCD patients were turning it on.


So the next thing we did is, we looked at these kids, as I mentioned before, just viewing the little plus sign.  So, what does their brain look like at resting state?  And we took that PMFC region, that was too active during filtering out distracting information, and we found that it was abnormally not connected, too little connected, with another part of the brain that's very important for task control, or for doing correct performance.  And that's shown here in the lower part.  It's called the IFG, the inferior frontal gyrus.


We also found that that region, that was too active for interference and errors, that was supposed to turn off, when we looked, how does it connect with other brain regions, it was not as connected as a healthy's with this posterior part of the brain.  So, again, suggesting that there's kind of a network abnormality.  It's not just one region you could pin this illness on.  It's how different brain regions are working together.


So, to kind of summarize what we found here, for the interference or the filtering out distracting information ... this should really say PMFC, that's the term I was using for ... there was PMFC hyperactivity in OCD.  And, this suggests that, well, normally, that region should turn on, in any of us, when you're suppressing a pre-potent response.  It was turning on too much in OCD.  And given that they performed normally, there was no difference between the OCD kids and the healthy kids.  It suggests that that region may be inefficient in OCD.  Just, it needs to max up even more to give you the same performance.


In addition, that region was not normally connected to another part of the brain called the IFG, or the inferior frontal gyrus, suggesting that there's this network of brain interaction that's not supporting OCD kids when they're trying to do this task.


Secondly, we found that, for both the filtering out distracting information and the responding to errors, that VMFC, or more frontward region of the brain that I showed you, is activating, when it should be turning off.  And in addition, that that region is not connecting normally, as it should, to something called the PCC, the posterior cingulate cortex.  So, again, suggesting there's abnormalities of networks.  So, brain regions not connected enough together.


So, what does all this tell us?  It suggests that there may be alterations in sort of canonical(?) networks that all of us should have in the normal, healthy brain, for both performance monitoring, or task control, as well as resting state, self-referential or default mode function.  And that, altered interactions between these networks may be associated with OCD from very early in its course.


A next step would be to study larger numbers of kids with OCD at each age, and ultimately with longitudinal design.  So, you're following the same child maybe two years later, four years later.  How does their brain change over time?  How do these networks interact together sort of as the brain grows up?  


And this will be especially important, because recent work suggests that OCD may remit, in some cases.  We used to think, oh, it's going to be there forever.  It turns out, especially if you get treatment, good cognitive behavior therapy, plus/minus medications, that up to 40, 50 percent of kids will get better.  What predicts those kids getting better, versus the other half that don't? 


So, this kind of gets into the clinical translation of, how could any of this actually be important for patients?  It seems, you know, all very science-y.  And wow, that's interesting, but what does it really matter for kids or adults that are affected by OCD?


So, one potential use would be, if we can characterize the brain, and how development may be going awry in these particular regions or networks of brain regions, we may be able to use imaging tools to predict kids or adults who are at risk for developing OCD.  If we could do that, we might be able to come up with early interventions, that they wouldn't go on to develop the disease in the first place.  So, that would be one incredible achievement, if we could ever get there.


As well as, we do have good treatments for OCD right now.  We have very effective cognitive behavior therapy, or exposure and response prevention is the particular type of CBT.  And we have good medications.  But not everybody responds to them.  And some people, while they may respond to one of the meds, they go through three or four trials before they get to the one that works.  So, by characterizing the brain and what's associated with treatment response ... so that might involve a study where you did before and after brain scans ... you may be able to predict those patients who would be more or less likely to respond, so they don't have to go through all these different trials and wait around with their symptoms, after they decide to try to get control over them.


And that, really, is the ultimate goal, of this research, but I think all of the research that you're going to be hearing about today, is to make better treatments, better diagnosis, and perhaps even one day preventative strategies for obsessive-compulsive disorder and the other illnesses that you're going to hear more about.


So, thank you very much for listening.  Many people helped with this work, and I have a list of them here.  I think the biggest thank you goes to patients, the healthy youth and the families, for being willing to participate in the study and to help us learn more.  


And, I decided, kind of last-minute, to throw this up.  This is just a contact, an e-mail address, if anybody was interested in learning more about the study.  If you have a healthy child, a child with anxiety, OCD, or non-OCD anxiety, we're now studying as well, we would welcome a phone call and be happy to give you more information about the research.  (Inaudible).  (Applause). 


MAN:  Please.


WOMAN:  (Inaudible).  I was curious, have you tried to, I guess, measure the brain activity of any of the patients who actually are actively being treated?  And if so, are there, or do you predict there will be, any differences in their brain activity, in both those areas you mentioned?


DR.  KATE FITZGERALD:  So, that's a good question.  There are some older studies, actually, that have been done, that looked at ... these are adults with obsessive-compulsive disorder.  And using a little bit different kinds of means, positron emission tomography, which we don't use in kids, because it's got radiation.  MRI does not. 


But what those older studies showed is that, following treatment, with either medication or cognitive behavior therapy without any meds, brains did normalize.  And in particular, that one region that I'm calling the VMFC.  The older studies called it the, quote, orbital prefrontal cortex, because it's right behind your eyes.  But it's a very similar, if not the same, region.  And that was one of the ones that normalized, even with the therapy. 


So, yeah.  That would be the next step for this study.  In fact, we have a child psychiatry fellow who will be doing a study looking at children who have a group form of this exposure and response prevention, and doing the same tasks, both before and after treatment, to see, are we able to predict those who are going to respond, from that first scan, as well as, you know, do we get normalization of these abnormalities, following the treatment?  Thank you.


WOMAN:  Thank you. 


DR.  GREGORY DALACK:  Any other questions?  I'll thank Dr. Fitzgerald.


MAN:  Actually had another question.


DR.  GREGORY DALACK:  Oh.  Sorry, sir.


MAN:  Can you go back to the PCC slide that you had in the (Inaudible)? 


DR.  KATE FITZGERALD:  This one?


MAN:  Right.  That was connectivity with the VMFC?


DR.  KATE FITZGERALD:  Yeah.  So, the VMFC region that we found to be too active for the interference and error, it was in both cases.  What we did was we looked to see, how is the rest of the brain connected to that?  And we found that it should be connected to the PCC in normal brain, but it was not connected as much in the OCD patients as the healthy controls.


MAN:  And so, the interpretation that you would make of that is the VMFC is chronically hyperactive, perhaps?  Even when it shouldn't be?


DR.  KATE FITZGERALD:  Yeah.


MAN:  Because it's coming on when it shouldn't be on ... 


DR.  KATE FITZGERALD:  Right.


MAN:  ... and it's on when it's supposed to be on.  And maybe the posterior cingulate cortex is sort of more lumberative(?) in its response, so the ... 


DR.  KATE FITZGERALD:  Maybe.  Or, do the PCC and the VMFC work together to regulate each other?  You know, thinking about kind of these network interactions.  And it's this kind of hypoconnectivity, or failure to connect to these regions that's allowing the VMFC to operate more independently and come online during a task when it shouldn't be. 


MAN:  Right.  Because going back to your original slide, where there's, you know, my hands are dirty, I wash my hands, now they're clean.  But in OCD, maybe that information isn't working because these regions aren't actually talking to each other like they should be?  Is that ... 


DR.  KATE FITZGERALD:  Yeah.  Yeah, that would be a good interpretation.  And the VMFC, in addition to being part of this resting state network, you know, it's also been linked to the processing of, you know, what really matters?  What motivates me? What's value?  So, it could be that errors, but also the possibility of making a mistake ... which is increased on these high interference, where you have to suppress the distracting information truck(?) ... could it be coming online because it matters more?  I care even more about correct performance.  Or maybe it coming online makes you care more.


MAN:  So, filtering the things that are important to me might be not necessarily working as well.


DR.  KATE FITZGERALD:  Right.  And it could be maybe a link between that coming online too much, the VMFC, could that ramp up the PMFC even more?  Sort of, because you care more about the correct performance, if you will, it makes even more interference for this PMFC region to have to handle.


DELORES:  Hi.  I'm Delores (Inaudible).


DR.  KATE FITZGERALD:  Hi, Delores, how are you?


DELORES:  And, are you going to the conference?


DR.  KATE FITZGERALD:  I'm not going this year.  Yeah.


DELORES:  Okay.  Are they doing anything surgery-wise at the University of Michigan?  I know there are some studies.


DR.  KATE FITZGERALD:  Yes.  And, Steve may know more details on this, how it stands right now.  We were doing a study where we were looking at deep brain stimulation.


DELORES:  In stimulation, yeah.


DR.  KATE FITZGERALD:  Exactly.  And, implanting it into a part of the brain that is involved in a network that actually attaches up to this VMFC region.


DELORES:  The part of the brain that's overreacting, that's red all the time.


DR.  KATE FITZGERALD:  It's a part that connects to that. 


DELORES:  Yeah.


DR.  KATE FITZGERALD:  Yeah.  And, that study, to my knowledge, has completed here, at our site.


MAN:  It has(?).


DR.  KATE FITZGERALD:  But continues in other places, such as Brown University.  And, the types of OCD patient that would be eligible for a research treatment like that would be the ones who, you know, just nothing else has worked.  You know, they want(?) to go on medications and, you know, the exposure and response prevention.  So, because it is invasive, refractory cases like that.  Steve?


STEVE(?):  If I could add to that, the device has received kind of a ... it's not a full FDA approval.  It's called a Humanitarian Use Device Exemption.  Meaning that, it can be, for people who are very severely afflicted, and actually, you can get the treatment reimbursed for the select group of patients that can be treated with the device.  It's kind of research and kind of not, right now.  But this particular class of approval is available for this device for us(?).


DELORES:  Do they do it here?


STEVE(?):  We haven't done any for several years, but we could.  We could, yeah. 


WOMAN:  I have a question.


DR.  KATE FITZGERALD:  Yeah.  Please.


WOMAN:  With the activity and things not going together that causes the child more anxiety?  With a proper response ... ?  I'm not quite getting it, and I'm sorry.


DR.  KATE FITZGERALD:  Okay.  So, that's a great question.  That's the theory, that yeah, that's what's causing more anxiety.  But there's lots of more work to be done.  So for instance, you know, OCD is a particular kind of anxiety disorder.  There's other anxiety disorders out there.  There's social anxiety, there's panic disorder, there's generalized anxiety disorder.  


So are these kind of abnormalities, these sort of failure to interact together that we're seeing, are they specific to OCD?  Is that what's driving the intrusive thoughts and the repetitive behaviors?  Or do they generalize across all these different kinds of anxiety?  So that's one of the next steps in the study that we're beginning to add kids who don't have OCD but have other forms of anxiety disorders, to try to understand that and tease it apart.


WOMAN:  Okay.  Thank you.


DR.  GREGORY DALACK(?):  Maybe I can ask you.  I just wonder, out of curiosity, how many of you have seen pictures like this before?  Because I wonder if you could just say a couple of words about how the pictures are taken and what they represent, just so that people in the audience have a sense ... 


DR.  KATE FITZGERALD:  Oh, that's a great idea.


DR.  GREGORY DALACK(?):  We have a lot of strengths in our department, but one of the strengths is in neuroimaging, and the effort to tie neuroimaging to treatment decision-making, which is a long-term goal.  But you'll see a lot of these pictures, and I thought it might be helpful just to give a little background.


DR.  KATE FITZGERALD:  I think that's a great idea.  So, the way that these pictures are taken is actually with an enormous magnet, that's called Functional MRI, magnetic resonance imaging.  And probably, most of you have heard of MRI, which we use commonly in medical practices.  Not just for the brain, but for all parts of the body.  I mean, if you tear up your shoulder and the (Inaudible), they'll put you in an MRI and take a picture of your shoulder, to try to see inside, what's going on in there.


The way we're using it here, to try to understand the brain, is that F part that's in front of the MRI, the functional MRI.  So we're having subjects ... whether they're, in my case, healthy kids or kids who have OCD ... perform that little game, the one with the numbers that I showed you, while they're in the FMRI scanner.  And basically what that looks like, it's like almost a giant metal donut.  And you go inside, and it's your brain that's inside, but some of your body goes, too, just because the donut's so big.  


And, the way that this can work, the reason that magnetic resonance imaging can take a picture, or even take a picture of the brain in action, is it uses a particular thing that's in your body anyways, which is oxygen in your blood.  So, when particular brain regions are more active, they're using more oxygen.  And so, we can use the magnet to detect where in the brain more oxygen is flowing into.


WOMAN:  And it shows up with color, right?


DR.  KATE FITZGERALD:  Yes.  Exactly.  So, that's where you saw the color.  And the colors here were especially, the differences between groups.  So if you compare 18 OCD kids to 18 healthy kids, you know, where does the patients with OCD show more or less color?


DR.  GREGORY DALACK:  Thank you.  Thanks. 


WOMAN:  Yep.  Thank you.


DR.  GREGORY DALACK:  Okay.  As I said, among the broad spectrum of research activities we have going on, neuroimaging is a particular strength.  And it's important research, but it really is important insofar as it drives us to understand how these illnesses affect the brain, and what we can do treatment-wise to use that knowledge to develop more effective treatments.


So it's a pleasure now, continuing on this journey, to introduce Dr. Scott Langenecker.  Scott has been a member of the faculty since 2003 here.  He did his undergraduate training at University of Wisconsin, and received his masters and doctorate in psychology from Marquette University.  And, joined us in 2001 as a postdoctoral fellow in neuropsychology, and has done really wonderful work looking at brain imaging abnormalities in mood disorders.


He is also a NARSAD awardee in 2007.  He also has funding from NIH, as well as other foundations.  And his talk today will be on ... very intriguing title, "Pixels to Policy: Are We Asking Better Questions With Translational Brain Imaging Research in Mood Disorders?"  Dr. Langenecker.


DR.  SCOTT LANGENECKER:  Thank you very much.  (Applause).  So, I'm going to step outside my comfort box here a little bit today.  And there's actually, I hope, a really good reason for that, and it's NARSAD.


One of the things I love about them, other than the fact that they were the first journal grant I ever got, is that they really have a focus on what I refer to as the so what factor?  So, I'm a brain scientist, by and large.  And, a lot of times, I talk, and in particular, there's(?) a perfect illustration of how we give meaning to the science.  We actually ask questions about, how is this actually going to help real people who walk into real clinics, who have real mood disorders?  And I think that's something that NARSAD does so well.  And I'm extremely grateful to have the opportunity to talk about that today.


So, I always start, actually, by thanking all the people who have helped and inspired me.  And for one reason I do that is because sometimes I forget, if the talk runs long and I have to hurry. But it also puts a little bit of perspective on, you know, I'm sort of the spokesperson of the moment for a lot of really hard work.  And, I thank the people who have helped me, intellectually, and with hands-on stuff. 


So, I'm stepping outside my comfort box ... my comfort box is the pixels part of the story ... and using this as an opportunity to do a little bit of a bully pulpit action.  You may or may not know ... it would be kind of hard not to know ... that the Congress just passed the health care reform bill.  What you may not know is that there's actually a provision in that bill for the National Network of Depression Centers.  And it funded, they have tremendous ramifications for ... is it 15?  Is there 15 centers?


MAN:  Fifteen. 


DR.  SCOTT LANGENECKER:  That would actually implement .. 


MAN:  Twenty.


DR.  SCOTT LANGENECKER:  Twenty.


MAN:  Twenty (Inaudible).


DR.  SCOTT LANGENECKER:  Twenty.  Twenty centers that would implement research, integrated research in clinical activities.  Much in line with what we've done with the Alzheimer's centers, and also the cancer centers.


And the basic idea is that we lose (Inaudible) stigma, and other things.  We lose a lot of our focus on mood disorders, more broadly speaking, because people don't really want to talk about it.  And for a long time, people didn't want to talk about it.


And one of the analogies I think that's really helpful is John Graydon(?), the former chair, would always talk about how, in the '50s, nobody would talk about cancer.  It was just that C word.  And for a long time, I think mood disorders were actually in that same category.  Let's just not talk about it.  And that has actually been a big mistake, I think, from a policy perspective.  And I hope to convince you of why that's the case.


So, we throw along a lot of big words in research, and sometimes we forget what they mean.  But NIMH, NIH, has a big focus now in translational research.  And this is, relatively speaking, so what?  It's the so what factor.  How do I take basic research findings of the T-zero level and bring them to the place where they might actually help real people in real clinics?  How do we change policies that are informed by the research we do?  And the sobering reality is it takes about 15 years for that to happen.  I know of no patient who wants to wait 15 years, let alone any time at all, to get to that point.  


And there's a handy little diagram that sort of shows how these different types of research look together.  One of the things that my (Inaudible) has convinced me of is that we can spend a lot of time in T-zero, just the basic science research, asking, what are the brain abnormalities, and what does that tell us about the brain?  But one of his phrases that he says probably too often is, "I'm not impressed."  Because, it doesn't tell us anything about, how do we help real people?


So, what I do, what I try to do, is have a basic science question, with the brain imaging, and then actually ask questions about, how would that tie to the T-4 (Inaudible)?  So, how can I take a basic science question and plant it into a research treatment study, so I can actually ask and answer really good questions about how this could help real people?


And so, I'm just going to do a little bit of a review here.  The basic idea is that we misdiagnose this a lot of the time.  A lot of times, people don't follow through with taking their medications, because there's a lot of side effects.  They're not entirely sure it'll work.  They don't work as quickly as you want them to.  We don't have clinical care management guidelines in place that we're confident are really effective and really helpful.  What does that mean?


That means, if you walk into a clinic today, in, you know, Portland, and you walk into a clinic in Ann Arbor, you're not sure that you're going to get the same treatment, even though we do know that some treatments work better than others.  So we have no policies, overriding policies, that actually help us decide, which treatment should we use and why?


The sobering reality is that, if we look at it, depression is a broad category.  Two times as many people have depression at any given moment than people who have cancer.  But yet, it receives one-eighth of the national funding.  So, for those who do the math, that's 16 times as much funding for cancer as there is for depression, even though the impact of depression is far greater.


This is some summary findings from STAR*D, and STAR*D is a seminal research study that was run in the last decade, across a number of research, tertiary care centers.  And this is sort of the key findings.  And you might ask, well, I thought he was going to talk about pixels and brain imaging?  I'm really trying to integrate and pull things together, so that we can actually think about how we might ask and answer better questions.


And the basic thing we found out in STAR*D is that depression is very heterogeneous.  It's lots of different things sort of mixed together.  It's a pervasive disorder, it's chronic, it's familial.  A lot of folks actually have anxious features.  In fact, Kate and I talked quite often about how a lot of the folks that she might be studying as teenagers, I'm studying as adults, and some of the same phenomenology, in terms of brain imaging, could have great meaning for us.


So this is a very busy slide, and I'm just going to sort of hit some highlights here.  The STAR*D study was actually, I think, five different levels, or steps, of treatment.  And it started with a basic selective serotonin research uptake inhibitor, and then it moved on to either switching to a different medication, adding an augmentation, and then some other types of treatments, like lithium and Buspirone augmentation.  I'm not going to get into the great details of it, but the basic findings from this are on the screen here.  
And, what I'd like to highlight, for the purposes of my talk today, is that subject attrition in the study ... even though this is a treatment study, we're trying to help people actually get better who have mood disorders, a lot of people don't continue in the study.  And that's, I think, a sobering reality for many of the studies that we have.  People lose hope.  And we need to find better ways to keep them engaged.  But people who actually did get better, who got to the point of remission, actually tended to do better in the follow-up phase.  And I'll come back to that later, because it's a critical point.  
Those folks who were anxious actually had a much lower response rate than the people who had no anxiety.  And that might come back to some of what Kate was talking about, how anxiety disorders might be sort of an early risk factor for depression in many people.


The last point, the last bullet point, is actually the most interesting.  So, the people who responded to the first phase of the treatment, about one-third got better.  And if you move to the second phase, another third got better, of the people who originally didn't get better.  And also, to the second, or step two, or the third phase.  So, if you take a third, and then a third of 66, and a third of the remaining amount, about 60 percent actually get better by the time you get to step three.  


So, there's good news and bad news in that, right?  A lot of people do get better, with our treatments.  But the bad news is that we don't necessarily know why they get better, and it might take awhile.  And again, the take a while part is the part that perhaps is the most troubling.


So, this sample, this STAR*D sample, was actually very representative.  There were lots of comorbidities, there were lots of medical comorbidities, lots of depression plus other things involved.  Most studies of treatment efficacy ... this goes back to the T-2 and T-3 part of the research circle ... involve people who have depression and nothing else.  So, when I'm identifying the efficacy of Treatment X, I take people who have depression and nothing else.  Generally speaking, they're milder.  They have fewer comorbidities relative to the whole population of people who suffer from the illness.  


What does that mean?  We have a mismatch between what we use to determine that a treatment is effective, and the people who walk into our clinics.  And every time we have a mismatch like that, it should actually send off alarm bells in our heads. 


So, one of the things that John Rush(?) put in his page about, what are the implications of STAR*D, is this whole idea that maybe we should start recruiting this more broadly representative people for the T-2 and T-3 studies, where we're looking at efficacy of treatment.


The other questions they asked is, you know, this or that first, sort of question.  Do we need to do combined treatments first? Should we do augmentation first?  If those are the things that might potentially help people.


And there's a big gap between what we know and what we do.  And this is that 15-year gap.  And those of us who are in the business of translational research, we'd like to squeeze that down if we could, to a more manageable number.  That's a big goal, though. 


The sobering reality, though, is about 33 percent of folks with depression have a treatment-resistant form of depression.  That's a big number.  So if you think of, about 10 percent of people in any given year have depression, and about 30 percent of that 10 percent are not going to respond to our standard treatments, that's a very sobering reality.  So we need to do more.  We need to figure out, potentially, how we can help those people.


So then there's, what does it mean to me?  And I think what it means to me is a little bit different than perhaps what it might mean to other folks.  Because I sort of consider myself to be in the tools business.  I'm trying to find tools that help us make better treatment decisions in depression ... be it brain imaging, be it cognitive testing ... and do those tools help us?  Which is the first question.  The second question is, if they help us, then how do we bring them into clinics where we can help real people in real time?


So, I've sort of gone through some of these bullet points already, but let me highlight the third one, which is a really critical question to me.  If we give the correct treatment, the treatment that's going to help somebody, right away.  So, remember, we had that 60 percent who are going to get better with either step zero, 1 or 2?  But let's say we give, you know, 30 percent step 1, 30 percent step 2, and 30 percent step zero.  Do we get to that 60 percent in 12 weeks, instead of six months or nine months?


The answer to that question may not be as simple as you think.  Because it could be that the treatments are actually not what's getting people better.  It could be a natural course of the illness.  It could be some other thing that's actually helping people get better.


But let's say, for example, if I had a tool that would tell me, when you walk into the clinic with depression, you have a high probability of responding to our treatment as usual.  That can give me confidence as a treating clinician, okay, great, we've got a treatment I think is going to work.  If I'm pretty confident that that treatment is not going to work, maybe I skip step zero, and I go right to step one or step two.  And I save you, potentially, 12 weeks of illness.  Which might have some great value to you, because you're getting better sooner.


So, if we had a tool, how would we use it, and who's actually going to push this transformation?  Well, I can tell you that the pharmaceutical companies may or may not be interested in pushing this.  I can tell you that clinics themselves may or may not be interested in pushing that.  


But I can tell you for sure who is going to be interested in pushing that, and those are the people who suffer from the illness.  Because those are the people who are not going to say, "Well, you know, if I try treatment one and that doesn't work, then I'll go to treatment two.  And that doesn't work, then I'll go to treatment three, and hopefully that'll work."  A year of their life is gone.  Those people will be much more interested in saying, "Can you give me the right treatment right away?"  And that, I think, is a really powerful question.  You may not be able to answer it, but it's, I think, where we should focus our time.


So now, I've sort of gotten into, why does it matter?  Who cares?  So what?  And now we're going to get into sort of the meat of my talk.  So I did a lit search of depression imaging and treatment, thinking there would be a couple studies out there, but not a whole lot.  And most of these studies I had read before.  There's actually 2,000 studies that mention depression imaging and treatment somewhere in the article.


Then you start reading the articles, and it gets, actually, quite sobering.  There's probably 30 studies that have actually looked at imaging as it relates to treatment, either before or after treatment, and whether or not it helps people get better.


I did find, in my search, where I think the field is really moving, which is this integration of imaging, genetics, and sort of behavioral probes.  And this is actually a very interesting study, recently published, where there's a gene for the interleukin-1 beta gene.  And you can see, in the upper lefthand corner of the graph here, that the folks who have these certain genotypes are actually less likely to respond to treatment as usual.  


The odds ratio, which is the, you know, three times more likely, or thereabouts, that those folks are not going to respond, is just right around three.  Three times as likely is actually, in the literature for odds ratios, a pretty good number.  Because it means that, you know, if you take 100 people, 10 might respond in one genotype, and 30 might respond in another genotype.  So, three times as many.


So then, they actually took that same genotype in a smaller sample, and they said, "Well, what part of the brain might actually be involved in this?"  And the people who were less likely to respond to treatment had less activation in the brain for an emotional probe type of task in this ventral medial cranial(?) cortex that Kate was talking about.  Some folks, you know, hone it in a little bit more, and that particular reason(?) they talk about is subgenual cingulate.  


The reason why they call it subgenual is, going back to the Latin(?), you have the corpus callosum here, and this bend in the corpus callosum is referred to as the bend of one's knee when they were to genuflect.  So, below the genu of the corpus callosum is the subgenual cingulate.  These fancy, fancy labels.  This is actually the same region that people use in brain transplantation studies of depression, to see if they can do brain stimulation to help people get better.


So, there's some interesting stuff in the literature.  Here's another study looking, again, at the interface of neuroimaging, a behavioral probe, and a genetic marker.  So, most people don't have any clue, you know, what these genes mean.  In fact, I'm the first to admit that I'm a novice.  


But, genes, if you remember back to the initial video, genes are sort of the building blocks of our bodies.  In fact, they're the building blocks of our brains and our receptors and our neurotransmitters.  And it turns out, serotonin is a very important neurotransmitter in mood disorders more generally, but also in other psychiatric illnesses.  


There's a gene called the serotonin transporter gene.  And there are, if you condense it down, sort of low expression of serotonin or development of serotonin, and high expression.  And here, you can see that you can have one or two or zero of these low-expressing alleles.  And it turns out, for another sort of emotional probe in the left amygdala, which is shown right here ... so this is a cut of the brain, sort of, if I took my razor or hatchet and cut right through my brain like this, like I was wearing a crown.  They call it a crown(?)image.  You would actually see my brain, with all of this front stuff peeled away.  Right in the middle here, in the temporal lobe, you'll see amygdala on both sides.  I can't quite reach it.


(Background Conversation)


DR.  SCOTT LANGENECKER:   So, the amygdala is sort of this structure right here, and you can see that that's actually more active for this task. 


What you see, though, is in the green line, which is the depressed group, as the risk for low expression of serotonin goes up, the activation goes down.  In the control group, the activation goes the other way.  


And then, they actually did a further sort of connectivity analysis, which is what Kate was talking about before.  And they basically showed that, if you look at a measure of anxiety, the State-Trait Anxiety Inventory ... low scores being a good thing for most of us, high scores generally being a bad thing ... you can see most of the patients have higher scores.  You can also see an interaction between this connectivity and the anxiety measures, again, in the amygdala proper.


So, the reason why I show these is because a lot of the research ... again, this is me coming back to my bully pulpit ... a lot of the research has focused on emotion as a stimulus in study for psychiatric illnesses.  And there's certainly value in doing that.  But, as Kate alluded to, and sort of the same thing that I study, it's really not the emotion itself.  But it's actually, why is the emotion felt in a different way by people who suffer from the illness, and why do you see it? 


And the reason for that, I would argue ... and I think Kate would agree ... is that there's a construct that we refer to as executive functioning.  And this is sort of the ability to manipulate and monitor our thoughts and desires and wishes.  And this is a skill set that we think is, for some folks who have mood disorders, not functioning as well.  And it's not a broad construct of executive functioning.  I'm going to sort of highlight exactly what Kate was talking about, interference resolution as perhaps the culprit, as it were.


So, this is very busy model.  I apologize for that.  But, if we think about it, any stimulus ... an internal stimulus, an external stimulus ... has some value to us.  We refer to that as sort of salience, or meaning.  It also has a valence, right?  It has something good for me, it's bad for me.  Maybe it's neither of the above.


But let's say I decide that it's good for me.  I have a positive appraisal of that sort of thing.  So I'm walking down the hall, somebody smiles to me.  That's a kind of positive thing.  So I have a positive appraisal.  I also have behaviors that I sort of associate, automatically, as being related to that sort of information. So somebody smiles at me, I smile back.  Kind of a given sort of thing.


In mood disorders, and I think more broadly in psychiatric disorders, people develop a lot more negative appraisals.  And the negative appraisals are associated with a lot of these sort of learned avoidance behaviors.  And we think that our treatments affect potentially the appraisal process.  But also, what I'm going to talk about today, which is the regulation process.  


And, to use what Kate was talking about as an example, one of the most effective forms of treatment for OCD is exposure and response prevention.  So, what we do is ... there's this sort of fear of being dirty, something bad'll happen ... I engage in the compulsion to sort of control that.  In therapy, we say, "Well, let's just let that sit for a bit.  We're just going to expose you to the thing that you're afraid of," and I'm going to learn that this fear actually goes away, and it's not related to any bad outcome.


The reason why this works so well in therapy is because therapy's a safe place.  Nothing bad's going to happen to me.  And I learn to disassociate this appraisal from these behaviors and this sort of feared outcome that I have.


Well, the same sort of thing happens in mood disorders as well, where we can teach people how to regulate their behavior in the therapy session, so that when they get to that situation where the feared stimulus, or the aversive stimulus, is presented to them, they have a repertoire of different types of behaviors that they can use to control that.  And that is sort of what I'm focused on.


So this is sort of a 1980s graphic, but I like it because it sort of illustrates what I do.  And what we're going to focus on today is major depression.  We're going to focus on executive functioning.  And we're going to focus on that along a dimension of functional MRI, which is study, sort of neuropsychological testing, and then cognitive screening, which is something we could do in clinics.  And I'm hoping to convince you that the information that we learn here can inform what we do here, can inform treatments that we might potentially want to use in the future.


So, what the heck is translational cognitive neuroscience (Inaudible)?  It's sort of that whole idea of taking the brain and allowing that to inform us about what it is that we might want to do to help people who suffer from depression.  And in the interest of time, I'm going to just sort of allow you to read these sort of bullet points here.  


But, you know, can these functional imaging and challenge tasks help us in the study and treatment of mood disorders?  This is sort of where I live my life, is in this part up here.  We have imaging studies that are combined with clinical studies, and we hope that those types of studies will help us inform larger behavioral studies, and also sort of these translational or inserted tools into clinical settings. 


So, this graphic to me ... I was thinking about this last night, and I was thinking about the Titanic.  (Laughter).  The Titanic is a perfect analogy for mood disorders.  Why is that?  If you look at the rationale for why people have mood disorders, in many ways, it's similar to the Titanic along a number of different dimensions. 


And we tend to focus on, like, the one thing that caused the Titanic to sink.  Well, actually, it was a comedy of errors, right?  Because they were trying to beat, you know, the fastest steamer time to go across the Atlantic.  The person who was supposed to be watching out for icebergs wasn't actually watching out for icebergs.  When they hit the iceberg, they could have closed some of the seals and not actually sunk at all.  They had enough lifeboats to save most of the people, but they actually didn't get most of the people on the lifeboats.  So it was error after error after error, compounded one upon the other.


But we focus on the ship going down, not necessarily the why.  And it's again and again, in translational research, why we try and go back to the, why are we actually interested in studying this?  What is it going to tell us, and what does it mean? 


So, likewise, we focus a lot of time on the emotion, the expression, the sadness.  I feel sad.  It's internal.  It's external.  It's something we see when we see patients.  But I ask the question, well, why is that there?  And, you know, rather than a comedy of errors, I would say it's a comedy of events.  We see depression as it is, either because the events that cause one to be depressed are overwhelming to the resources that we have at hand. 


And the analogy is that, you know, if I had really super huge pumps on the Titanic, and it was going down, and I could pump all the water out, it wouldn't really matter that I had this big, gaping hole in the Titanic.  It'd be fine. 


So let's think about those water pumps as executive functioning.  It's sort of this ability to sort of roll with it, to sort of say, well, you know, this is kind of bad, this thing that happened to me.  But, eh, I'll get over it.  That's the ability to sort of pump that water out of the system.


In depression, it's either because the hole in the ship is too large, the bad things that have happened are too great, they overwhelm the pump system.  Or, we see that it's not that big of a hole, but I don't have any pumps at all, or the pumps that I have just aren't working right now.  So the people sort of see that interaction between emotion, which is the hole, the event, the hole in the ship, and executive functioning, which is the ability to sort of deal with that, to process it and to get it out of the ship. 


That's what I focus on, which is the ability of people to sort of deal with the bad stuff that happens, and what systems are involved in that.  And I do it with a task that doesn't potentially have much emotion associated with it.  Though, you'll probably disagree with that once I describe the task.


So, this task actually has three levels of difficulty.  There's sort of a go level of difficulty, where I'm looking for Xs, Ys and Zs in a series of letters that are presented very quickly.  And again, when people are doing this, they can do it in a clinic.  It takes 11 minutes.  They can do it in a scanner.  It takes about 20.  But we can actually take the behavioral information, relate it to the imaging information, and relate both of those things to, potentially, outcome treatment response.  So this is sort of our baseline task.  Can you attend to the things that you need to respond to?


Then we move on to the no go parts of the task, which is, I'm still looking for X and Ys in this level, and once I respond to X, I'm only looking for Y.  Once I respond for Y, I'm only looking for X.  And look, another Y comes here.  I'm supposed to actually not respond to that.  So I need to update the things that are in my working memory, as I'm going with the go set respond, and the no go set. 


And you might ask yourself the question, well, why would you have such a complex task to actually measure what can be very simple sort of behavioral, either I'm responding when I'm supposed to or I'm not responding when I'm supposed to?  Most of life is actually based upon behaviors that are appropriate in one context and are inappropriate in another context.  And it may be that it's this ability to sort of say, I'm in church.  I should behave a certain way.  Whereas, I'm in a dance disco.  I should behave a different way.  And the behaviors have to match the context.  And it's that ability to sort of say, this is the repertoire of behaviors I can engage in in this context that allow me socially to be very adept, or very good at interacting with other folks.


This third level is just a further manipulation upon the second level, and I'm not going to elaborate on that, in the interest of time. 


So, what we did in a very large sample ... this sort of just goes through the details of all the different groups of folks we had in the sample ... is we gave this task to people in the clinic.  And we looked at ... so, in green here, we have the control group.  This is their percent accuracy in responding to go events.  


And you can see that the healthy control group outperforms all of these other groups with psychiatric.  So, a depression alone group, anxiety disorder alone group, a bipolar disorder group, folks with dysthymia and depression, and folks with anxiety and depression.  The point being, it's not a very specific marker.  It's a very sensitive, but not very specific.


Things get very interesting, from a scientific perspective, when you get to the impulse control, the inhibitory control, the ability to refrain from responding to those no go events.  You can actually see that the anxiety disorder folks are actually doing better even than the control group.  So they're hypersensitive to potential errors, which is a little bit of what Kate was alluding to, and showing us very nicely.


But notice, also, that the folks who suffer from bipolar disorder actually perform less well than the other groups.  So they're more impulsive, in general.  


And then, over here is the response time.  Which, when I first looked at response time, I thought, well, that's not very specific.  People don't care about that.  Why should that matter?  But I'm going to convince you later on that that's actually probably the most important thing.


And, I've come to refer to this not as inhibitory processing speed, but actually as interference resolution processing speed.  Because the amount of time it takes you to switch the go set to the no go set actually has some processing speed costs for people.


Likewise, because this was in a clinic, and we actually were evaluating people prior to treatment, we could look at, is their performance on this task actually related to their treatment response later on?  And, lo and behold, if you look here, the green bars are the control groups.  So, by definition, they're sort of the mean, which we compare people to.  Because of age differences in the groups, we had to do a few adjustments, which is why these are a little bit higher.  


The orange bars, in this instance, are actually the people who respond to treatment and stay well, even up to six months later.  They are much more similar to the control group than the folks who actually respond, in red, but then get sick again.  So, the treatment works, they get better.  But then they get sick again.  And different from the folks who don't respond to treatment at all.


And so, when I first saw this data, I thought, wow, this is great.  This actually helps us understand who we need to really focus on in our treatment to actually help them get better, because they're not going to respond as well to treatment as usual.  


But knowing that, and then taking that and convincing people like health insurance providers, hey, you might want to pay for this.  You know, it's only 11 minutes.  You know, that sort of thing.  Or, convincing people who are running busy clinics and they have a tight ship to run that, you can do this 11-minute task and it'll help you, you know, determine who will or not respond to treatment.  That's no small task to meet.  And that's sort of the reason why I bring it up in the bully pulpit here when I have it, is because we already have information.  We have the tools that we can actually treat people better.  But putting those into clinics is not a small thing.


So, this is another sample, transitioning to some brain imaging here, of 22 people with depression and 22 healthy controls, matched on age, education, gender.  You can see, the Beck Depression Inventory is a measure of depression severity.  Generally speaking, a score over 11 is mild depression.  When you get into the 20s, you're into the moderate range.  The Hamilton Depression Rating Scale is a clinician-administered instrument to look at severity of depression.  And 20 is moderate to severe.  So these are folks that are pretty significantly ill.


Now, this is where the disclosure comes in.  We do the same thing in our neuroimaging studies that the pharmaceutical companies do in their treatment trials.  We take people who are super clean, don't have a lot of comorbidities, don't have lots of other things going on that might actually mess up our data.  And we do that because it's very expensive to recruit any given person.  And any time we add these comorbidities, and there's other things we have to control for.  So, my admission is that, you know, it's much more difficult to say, let's try and be broader in who we include in our studies, and to actually implement that.  Because, when you go to publish this, the reviewers want it to be a very tight, squeaky clean sample.


So, this is the behavioral data in this smaller sample.  You can see slowed reaction time in the depressed group, again in blue.  And again, when I first saw this, I thought, well, reaction time, not very specific.  Nothing really important about that.  But I'll convince you that that's not the case later. 


This is accuracy for go events.  Not significant, but the depressed group follows the same pattern we saw before.  Notice here that the depressed group actually does a little bit better in refraining from responding to the no go events.  


And, this depression inventory, this Beck Depression Inventory, as that score gets higher, as people get more depressed, they actually are better at impulse control.  And you might say, "Well, you just told me that, you know, inhibitory control is like this water pump taking all the bad stuff out of the ship and keeping it from sinking.  Why would it be that they're doing better at this particular task?"  They're doing better because they're actually responding to fewer of the go items, and they're doing so more slowly.  So they're compensating as best they can, but they're not performing as well as perhaps they should.


So, this is a very busy slide.  Let me just sort of deconstruct it for you.  So, the top row here is brain activation for the go events.  And, in red, along this red-orange scale, is the activation for the healthy control adults.  And in blue is the activation for the depressed adults.  And you can see this same sort of ventral prefrontal cortex area more rostral.  In the past, that's been a little bit more dorsal, in this particular task.  Is active in the control group, but not in the depressed group.


But look what happens here in the second row, when we're talking about ... these are the no go events.  All of the blue activation is areas where the depressed individuals are showing activation, and the control group is not.  So, again, we have this ventral medial frontal cortex area that's popping up, perhaps when it shouldn't be.  We also have this inferior frontal area, superior temporal area, on both sides of the brain, that is probably potentially compensating.  


And down here at the bottom, which is something we're going to come back to in a little bit, is, what happens when people make a mistake?  Are they aware and is their brain actually activating differently when they make a mistake?  The controls are activating in this medial prefrontal cortex, and so are the depressed, but in different regions, and actually more regions in the depressed individuals.


So, I was really excited about that, and then I went to talk to my mentor, Jon-Kar Zubieta, and he said to me, "So what?"  (Laughter).  In his characteristic style.  And it was actually, I think, a turning point in my career.  Because, I was interested in the brain.  I was interested in what the task could tell us about the brain and mood disorders, and I'm really excited about this (Inaudible).  He says, "So what?  What does this mean to patients?"  


And so he said, "Why don't you see if activation during this particular task relates to whether or not people respond to treatment or not?"  And I thought, well, that's never going to work.  Why are you sending me on this wild goose chase?


So, he's my mentor, and I follow my mentor's instruction, and so I went and did it.  I thought, wait a second.  So this right dorsolateral prefrontal cortex area, an area that's crucially important for inhibitory control, is actually a great ... not just a good, but a great predictor of treatment response in our sample.  This R-squared number here is way too small.  But it's .60.  So, 60 percent of the variance in treatment response is predicted by activation in this little brain area, before we even start treating people.  And I thought, well, that's got to be just a complete mistake. 


But there were other areas.  So, again, when people are refraining responding to an event that they should not respond to ... so, they're doing a good job ... the depressed folks are using a brain area that they're supposed to use to actually refrain from responding, and they're actually responding to treatment better later on. 


But then, there's other regions of the brain that are not related to inhibitory control that also were predicting treatment response.  So, the amygdala, the ventral striatum.  And it took me forever to figure out what this would mean, because it's a brain area that's not supposed to be helping people.  And it is helping people do the task, but it's also helping people do the task who are actually going to eventually respond to treatment.  


And again, I went to Jon-Kar, and I said, "Well, I don't understand what this means.  This doesn't make any sense."  He said, "Well, those networks are working properly, and those are the folks that are actually probably going to respond to treatment.  And it may have nothing to do with the region.  It has to do with the networks."


So, finally, when you look at when people actually make a mistake, there is this area of the medial prefrontal cortex, we also sometimes refer to it as the anterior cingulate.  If people make a mistake and this area's more active, they're actually more likely to eventually respond to treatment.  So, that was the so what.  And I was, perhaps at that particular moment in time, first convinced that we could do something meaningful.


So, mind you, we were talking a little bit before about the serotonin transporter and S alleles and low-expressing, high-expressing.  There is a raging debate in the literature about folks who have these low-expressing alleles, either one or two, and who are exposed to negative life events, both in their childhood, but also in later life, as being specially susceptible to mood disorders.  And there's a recent meta analysis, which is a combination of studies that came out, that said, well, this isn't really true. 


It turns out, in our sample, relatively small sample, that we actually mimic the effects that are shown by others.  So, on this axis here is the recent life events, negative life events, that people report in the last 12 months.  These negative life events are not related to the severity of depression, but they're more likely to occur in the depressed group.  So, this blue line is the depressed group.  And they're more likely to occur with greater frequency in the folks who have the low-expressing serotonin transporter alleles.


Also ... and this is important ... the healthy folks, who don't have depression, actually don't really have a whole lot of negative life events going.  So this is that interaction between a gene and the environment that we already knew was important.  But, this sort of illustrates it in very, you know, broad strokes, why and how that might be the case.


So, remember.  I was talking before about, well, folks who are depressed are slower in responding for this go, no go task.  And we think it has to do with their ability to switch between, what's a go event and what's a no go event?  And they have to keep on switching back and forth.  And that switching back and forth actually has a cognitive cost.  It takes time. 


Well, it turns out, when people make an error, there's a well-known behavioral construct, which is referred to as post-error slowing.  So, when people make a mistake, the next response they make is always going to be a little bit slower.  Because they're like, well, wait.  I screwed up.  What did I do wrong?  Let me figure it out.  


Well, here we show that, in both of the white lines are the low-expressing form of the serotonin transporter.  Before they make an error, there's no difference in reaction time.  For the two events before an error, one event before an error.  Even for the error, there's really not much of a difference.  Maybe with a larger sample size there would be.


But notice what happens after they make a mistake.  The folks who have the high-expressing form of the allele don't really show much post-error slowing.  A little bit, but not much.  But the folks who have one or two of these slower-processing alleles actually slow down a little bit, and then they slow down even more. And it turns out ... I'm not going to show it today ... but there are actually brain regions, much as Kate was showing before, that are actually related to these errors, and to how much they slow down.


So, let's segue back to where we were just a moment ago.  Negative life events actually require us to actually process conflicting sources of information.  We try and figure out how to actually deal with these negative life events.  And if I'm actually not as good as sort of switching or controlling my emotional response to these negative life events, I can measure that in a behavioral task, where there's no compounds of emotion, and still show that slowed processing when I make a mistake.  


And this is just a different way of showing the same thing.  This is the reaction time for this post-2 error event.  And this is the high, low, and lower-expressing transporter alleles.  And you can see that the effect holds for the control group in green.  It also is there for the depressed group.  And it's a pretty decent-size effect.  You know, a quarter of the variances kind of (Inaudible) by that. 


So now, I'm taking a cognitive target, which I know is different in depressed versus not.  I know that it actually distinguishes between people who will and will not respond to treatment as usual, and I know it has a genetic target.  So, I'm hoping that I'm convincing you, have convinced you, that if we sit at that interface between treatment, genetics and imaging, we can actually ask better questions than we've asked before.  And it's not that people weren't thinking about these things before.  It's just that, we've actually gotten to the point where we're good at sort of understanding how these things relate to one another.


So, again, coming back to the broad overstrokes of what I was talking about before, in what I do, how I can contribute to the translational agenda, is I can say, "Well, let's combine these small imaging studies with small clinical studies, so that every piece of information that I get that's useful can be extracted and used in a clinical study, can be used in clinics.  It can also be used in these large behavioral studies, where you can combine a large sample of people, get the genetics, get the behavior, and actually really understand the nuts and bolts of the disease in more basic science fashion here.  And then, also in a clinical setting, really actually ask the question of, how is this going to help real people?


So, to summarize, this attention to accuracy, this go accuracy, and then this inhibitory processing speed, or interference resolution speed, those are altered in mood disorders.  Not specifically in depression.  I think it's probably more of a generic risk.  There's a difference in strategy in behavioral performance.  There's differences, brain activation.  We can use brain activation to successfully predict treatment response.  We can use the behavior to successfully predict treatment response.  


So, this, again, is where I get really excited and say, well, we're close.  I mean, we're a lot closer than we were before.  And it's not just the work that we're doing.  Other groups are doing very similar things and very similar tasks to ask the same question, which is, can I take something that I learn from a large genetic(?) study or a large imaging study ... or small, in this case, (Laughs) ... and actually bring that into a clinic and actually help real people? 


And so, you know, should these things be used in clinics?  And the reason why I'm using the bully pulpit at this particular moment is what I alluded to before.  Right now, the National Network of Depression Centers is deciding whether or not they're going to use instruments of this type in their clinics that they're setting up, which instruments to use, and why.  


And I think it's critically important that we agree on which instruments.  I don't care if it's this one or another one.  There's lots of similarities across instruments.  But, we should ask a question, so that we can answer the question in a meaningful way. 


One of the greatest regrets that I think a lot of people have is that STAR*D didn't include some of these components to begin with.  Some of the sites actually did, and their results are coming out now.  But you really need a large group of people across a large number of, you know, locations, to really answer these questions in a policy-specific fashion.


And then, of course, the important thing is, how do you support that sort of thing?  Nothing that we do to help patients is free.  But we hope, at least, it has some meaningful application for them.  And so, this is where we're stuck.  (Laughter).  And I look to the community, and to the patients, to actually push us forward and say, "We need more than a miracle.  We need something pragmatic and practical."  So, this is sort of the same thing I was just talking about before, just reiterated in a different way.  


But I think, you know, there is reason for hope.  And I think the reason for hope is that we have a lot of information.  We have a lot of things that we know about how and why people get well in mood disorders.  And then we have the challenge, which is, how do we put this into a clinical setting?  How do we actually help people tomorrow, rather than 15 years from now? 


So, again, thanks to NARSAD for having some faith in me, and the work that we do.  Thanks to the folks who have helped and supported me along the way, the patients.  And, I thank you all for being an attentive audience.  (Applause).  I have no endorsement from Guinness, though.  (Laughter).


DR.  GREGORY DALACK:  Thanks for clarifying that.  I think it's time for questions.


DR.  SCOTT LANGENECKER:  In this day and age, Guinness is not supporting us.  (Laughter). 


MAN:  Yes, please. 


WOMAN:  Yes.  This is probably a (Inaudible) question that I'm asking.  However, were you saying ... again, just for verification ... that anxiety, the response to anxiety in situations, is somehow turned inward, and that creates depression?  Is that what you were mentioning?  Or leading to it?


DR.  SCOTT LANGENECKER:  Right.  So, that's a completely different talk, but it's an awesome question.  So, in the old vernacular, going way back to Sigmund Freud, even, depression was described as anxiety and anger inward, focused inward.  And, there's lots of reasons why people have disagreed with Freud about lots of different things.  But for that, I think he was actually right on the mark.  It's the turning of anger that maybe should be directed nowhere, or towards other people, inward, and that causes a lot of anxiety for folks.


And, if you think about it from the example of the Titanic that I used, you know, why do I have this big, gaping hole in my ship, and who's responsible for it?  And my pump isn't big enough to help, so I'm screwed.  And I'm angry about it, but there's nobody really to be angry at.  Right?  So, that's probably one of the reasons why folks have depression (Inaudible).


WOMAN:  Thanks for that.  (Inaudible). 


WOMAN:  All right, this just occurred to me, but are there any correlations between the patients that are actually responding, whose brain areas are being activated, (Inaudible), and the kind of treatment they're responding to?  Or is that (Inaudible) research?


DR.  SCOTT LANGENECKER:  That's (Inaudible).  But that is sort of where I was trying to push myself intellectually, is to think about, well, so, if I'm designing another study, and I know that I can use this test to tell me who's going to respond well to treatment as usual, those might not be the people I want to study.  I might want to study the people who actually aren't going to respond well, who have the activation that's not quite where it should be, and to try different treatment.  


And actually, that's right where we are right now.  We're trying.  So, the first study, we tried Lexapro, and now we're trying Cymbalta, with a different group.  And we tried it with folks that are more treatment-resistant, but it's hard to do, because of all the exclusions we have to put people through to actually get them into the scanner, the study (Inaudible).


So, the answer to your question is, we've thought about it, and it's a daunting challenge.  Steve actually might talk a little bit about this later, the EEF study (Inaudible) treatment-resistant (Inaudible).


MAN:  (Inaudible).


DR.  SCOTT LANGENECKER:  You're talking about schizophrenia.


MAN:  Right.  (Laugher)


DR.  GREGORY DALACK:  Do we have a question in the back?


WOMAN:  I've heard that executive functions decline in people with bipolar illness, even when they're stable?  Can you speak to that?


DR.  SCOTT LANGENECKER:  Yes.  So, this is one of those things where it may very well be that folks who are at risk to develop bipolar disorder were born with smaller pumps in their ship, as the case may be.  It may be that it's not a function of the illness, it's a risk factor for the illness.  And I think that's probably a safe statement to make.  


There's a lot of comorbidity between bipolar disorder and someone they(?) refer to as attention deficit disorder.  And in fact, there's a debate that I am in no way, shape or form prepared to talk about, in the pediatric literature, about folks who may be diagnosed as ADHD in one context, and bipolar disorder in another context.  And the behaviors that are exhibited are similar, in some ways.  So, it's a challenging question.  But it may be a risk factor, rather than an outcome.  Does that answer your question?


WOMAN:  Yes.


MAN:  Scott, it looked like most of the data you had was in relatively symptomatic patients, right?


DR.  SCOTT LANGENECKER:  Right.


MAN:  So, what about the executive function measures in asymptomatic, with histories of depression?


DR.  SCOTT LANGENECKER:  So, one of the things that we looked at is ... I don't have time to show it to you, but one of the questions that Steve(?) is alluding to is, is this effect here, this post-error slowing ... and we showed in depression, as well as those even control subjects, with the low-expressing serotonin transporter ... is this a function of the state of illness?  Is this the fact that people are acutely ill?  Or is this something that's even there, even when folks are remitted? 


And we have these same folks after treatment, and they're slowing at a very similar (Inaudible).  This is a very stable measure.  It's not a state-dependent measure.  It doesn't correlate with state measures.  And even if people get better, which (Inaudible) very similar (Inaudible), we're actually starting ... (Inaudible), knock on wood, and with a little bit of the grace of God ... we're starting another study where we're looking at remitted people with depression.  They've only had one episode.  And we're going to enroll them in a longitudinal study to actually answer that very specific treatment.  


So, we're looking at people early in the course of illness that are not actively symptomatic, to see if this trait actually will still be there.  And I'm betting big money that it will.  And in fact, the data that Kate was showing you suggests to me that it may be something that (Inaudible).  It's somebody that might be at risk for OCD, but might also be at risk for depression later.  We know that anxiety disorders in childhood are big risk factors for depression later.  Did it answer your question?


WOMAN:  Have you ... 


MAN:  We have a question here.


WOMAN:  Have you done studies on family members, where there's family members that have, let's say, schizophrenia or bipolar or whatever the buzz word is, and then other family members, like siblings, that don't have it?


DR.  SCOTT LANGENECKER:  We've not done that, but other people have.  So, this construct of an interference processing speed is actually a fairly old one.  And a lot of the literature on that is actually related to a task called the street(?) task, where you were actually given a word, the word would be "red," printed in blue ink.  And your goal was to actually say "blue."  Turns out that both people who suffer from mood disorders, and their family members, showed the sort of interference processing speed (Inaudible).  It's more subtle in the family members than in the patients, but it was still there.


There's a great, informative meta analysis that came out last year, in the Journal of Affective Disorders, by ... Dora(?), is the first author.  Where they basically took all of the family studies and all of the patient studies, and they looked at what cognitive functions were actually related, and this interference processing speed was actually the most robust.


It doesn't mean ... and I think this is an important point to note ... it doesn't mean that every person who has a mood disorder, be it bipolar disorder or depression, has this particular problem.  It just means that it occurs much more frequently.  People can be depressed for any number of different reasons.  This is just one slice of the pie, as it were.  Does that make sense?


WOMAN:  Mm-hm.  Thank you. 


WOMAN:  I wasn't familiar with the life events scale.  I think I should be.  (Laughs).  Maybe I'll add it to my study.  But, the finding that you had that the low-expressing serotonin transporter was associated with more negative life events?  Is that a function of, like, people are interpreting things as more negative?  Or is that a function of, if you have that, you actually attract more negative stuff happening to you?


DR.  SCOTT LANGENECKER:  Right.  We have a paper coming out right now by David Su(?), in the Journal of Neuroscience, where we actually look at negative memory bias between those active in depression.  This particular Moos(?) Negative Life Event Scale.  And, negative memory bias and Moos are correlated with each other.  But, negative memory bias is actually not related to the serotonin transporter at all.  So, there's, like, no relationship.  The correlation's, like, .09 or something (Inaudible).  (Inaudible) correlation, but the effect is very small.  So, it's actually not a reflection of their bias in their (Inaudible) information, so much as it's a reflection of, what would life events do to (Inaudible) expressing (Inaudible)? 


MAN:  Gentleman in the back?


MAN:  This question is related to your so what factor.  Iceberg hit (Inaudible) in ninth grade.  She's now a senior, general anxiety disorder, bipolar, (Inaudible) et cetera.  So, based on what I'm beginning to understand here, in regards to possible treatment and therapy, life events, et cetera, seems like it's a moving target.  But part of the so what factor isn't so much just the patient ...


DR.  SCOTT LANGENECKER:  Right.


MAN:  ... as time progresses, but the environment.  And, like, call it high school(?), call it (Inaudible), et cetera.  You mentioned the possibility of asking questions about (Inaudible) for measuring progress, and the Obama administration passing the health law there.  Is there anything being done with the systematic view of what happens that begins to cause the emotions, and the interaction with life (Inaudible) events, and counselors, and support systems necessary for the so what factor to be (Inaudible) factor?


DR.  SCOTT LANGENECKER:  You asked the hard question.  (Laughter).  So, the so what question you ask is, you know, how do we take this part here and make it go away?  Is that kind of your point, is how ... 


MAN:  Well, it's not going to go away.


DR.  SCOTT LANGENECKER:  But how do you identify and prepare people for those things, when you know that the pump on their ship is not, in fact, particularly functioning as well as it might need to? 


And the answer to that question, if you look at the resilience (Inaudible), which I admit to not being an expert in, there's the rule of one.  I don't know ... (Inaudible) might know this better than I do.  It only takes one significant person in your life to get you through.  It may not be pretty.  But, most people, that's the parents. But sometimes the parents aren't equipped or able to do that.  So sometimes it has to be the great organization, which of course I'm not able to ... Big Brothers and Big Sisters, have a tremendous impact.  But organizations like that, where you provide that one person who is the anchor to help people to get through.  


It may not be peers.  I mean, relationships with peers fluctuate so much in those early years that it's hard to say that it can be those folks.  In fact, there's a whole literature based upon the therapeutic alliance, the relationship between the patient and the therapist, as being a treatment in and of itself.  And in fact, that may be that rule of one.


But, you ask the really, really important question, which is, there are people who fall through the cracks, and there's a lot of people who fall through the cracks.  And they fall through the cracks actually in the late teen years.  And then when they, you know, move away from home into a new environment, in college or different cities, you know, those cracks that they can fall through actually get much bigger. 


So, I don't know that I really answered your questions well, but I acknowledge our limitations.


WOMAN:  Thank you for your talk, and I love analogies, especially anything that has to do with water.  But, I don't know if this is a question so much, but I'm really interested in resilience and self-awareness, and I guess correlating those of us who have avoidant personality traits, and tough times, you know, establishing relationship.  I don't know.  I just wanted to throw that out there, to ... 


DR.  SCOTT LANGENECKER:  Right.  So, if you combine a tendency to sort of respond excessively to negative (Inaudible) that occur in life(?), and then the ability, from a personality perspective, to reach out for help, those are the folks we worry about the most.  To be honest.  I do.  Does that help?


WOMAN:  Yeah.  Yeah.  And I can talk to you more about it. 


DR.  SCOTT LANGENECKER:  Because the analogy that I use, often, is that depression is a thief.  And it steals from you the very resources that help you to get better.  Which is the desire to interact with others, the desire to seek out and achieve goals.  The things that help us feel good about ourselves are the things that we avoid when we're depressed.  And that's why it perpetuates itself.


DR.  GREGORY DALACK:  Thanks a lot.  (Inaudible).  I think one of the things that comes through in all of this is that there are many, many important questions, and that the research is complicated and challenging and hard to do.  And while we depend on organizations like NARSAD to help support that, we also depend on a partnership with people who are afflicted with these illnesses, their families, et cetera, to work with us and help us try and understand ways to approach the questions, even that you're asking in the room.  So, it's an important undertaking.


It's my pleasure now to introduce, as our final speaker, Dr. Stephan Taylor.  Stephan Taylor is one of our senior faculty members, who trained at Northwestern and then Washington University in St. Louis, before coming to the University of Michigan to do his psychiatry residency, also in our research track several decades ago, and has been on faculty ever since.  


Also, NARSAD-funded, back in the mid-'90s, and continues to be funded by the federal government and other foundations, to do a variety of innovative neuroimaging research, both in obsessive-compulsive disorder, but also schizophrenia, which will be the topic of his talk today, "Psychosis, Stress and Emotion: Where Does the Brain Go Wrong?"  Welcome.  (Applause). 


DR.  STEPHAN TAYLOR:  Thank you, Greg.  Thank you for the invitation to speak.  Thank you to NARSAD, of course, for funding my (Inaudible).  And actually, what I'm going to be talking about today was initiated by NARSAD funding.  Back when I was a young investigator, (Inaudible) 1996 (Overlap/Inaudible), (Laughter).  Greg reminded me, I'm a senior investigator, (Inaudible) sometimes I don't think that I quite meet that designation.  But, there are realities one has to face, right?


So, I'm going to talk about psychosis.  And so, mainly, this will be about schizophrenia, but we tend to use the term psychosis, because it's a little bit more of a general term.  


And I'm also going to be talking about something that we don't think about as much when we think about schizophrenia or psychosis, and that is emotion.  We think about it in some ways, but what I want to try to impress upon you is that emotional just regulation, and what we think of more broadly as negative affect, is something that's a very important part of schizophrenia, particularly in the beginning stages.  And we're beginning to understand how, or what brain mechanisms are underlying this development of the negative affect that, as I say, occurs early on, and gives us some important clues and potential strategies for intervention.  So I'll be talking mainly about negative emotion as a concept, and then talk about the brain circuits that are involved, and then make some allusions, it could be a whole other talk ... of course, I'll maybe do that next year ... on what we can do in the way of prevention.


So, starting off, I should just disclose, per my departmental regulations, I actually am just seeking research funding from a couple of companies, St. Jude Medical and Neuromedics, and have in the past received consultant fees from (Inaudible), Schering-Plough.  None of that's relevant to what we're going to be talking about today, though.


So.  There's a general model that's actually true for all psychiatric disorders called the Stress Vulnerability Model.  And the basic idea is that ... we've really kind of alluded to this in the prior talks ... that there's a vulnerability, and the vulnerability is given by genetics.  It's given by also certain events, in the case of schizophrenia, that occur either before birth or around the time of birth.  So we call those pre- or peri-natal insults.  And that leads to interacting with stress that leads to the development of the psychotic episode.


Now, as I said, what we're going to talk about today is really the importance of stress and emotion in psychosis, and then the neurocircuits that are involved in this stress, vulnerability relationship, but particularly focusing on stress, and where stress and negative emotion, where in the brain things may be going wrong that lead to these states.


So, first of all, stress and emotion.  And I'll say a little bit about stress, because stress has a couple of different definitions, but generally it refers to disruptive or negative events, major hassles.  Also can be caused by positive events, which is important to remember.  Things like marriage, a new job, a new child.  These are amongst the most significant stressful events that a person has to contend with, and that activate a lot of the same brain circuits involved in negative things.


And of course, there's a lot of important differences in the way a person responds to stress based on the individual, based on the context in which the stress occurs, how one person's stress may be another person's favorite sort of activity.  So, a lot of people, of course, seek out stressful jobs.  They seek out stressful hobbies.  And others, of course, don't.


Now, this is a fairly wordy slide here, but I want to use it to make the point that there's something that I think is very evident to those of us who work clinically with people who have schizophrenia, also, those of you may have loved ones with schizophrenia, and that is that they are very sensitive.  People with the disorder are very sensitive to stress.  And we call this stress sensitivity.


I've already talked about stress.  This is a stress diathesis model.  Diathesis is one of these terms ... when we don't really understand something in medicine, we give it a fancy name.  (Laughter).  It makes us think we understand it.  Diathesis just means vulnerability.  Took me a couple of years to figure that out.


So, stressful life events in schizophrenia.  There's a lot of data around looking at stressful life events, and what the conclusion of this data is that people who have schizophrenia probably actually experience fewer stressful life events, but those that they do experience tend to be more negative.  And they also have the sense that they don't have as much control over those events.  Stress hormones are abnormal, although the picture's a little bit complicated.  And there's also not a lot, but a few laboratory tests that show that people with schizophrenia tend to appraise things in laboratory settings more negatively.


And I want to focus, as I alluded to, on kind of the negative emotions that come up.  But before I mention the negative emotions, I want to go back in history, to Emil Kraepelin.  If you've been doing any reading in kind of psychiatry or in diagnosis, you may know that Kraepelin, a German psychiatrist at the end of the 19th century, was the most influential psychiatrist probably in our modern classification system.  Now, he wrote at the end of the 19th century, early 20th century.  We still are using a classification system that is based on what he started.


And he actually identified what he called dementia precox, which we now call schizophrenia.  And he gave some wonderful descriptions, very astute descriptions, of the disorder, the syndrome.  And, as I say, that continues to influence us today.  


But, what he said about emotion is fairly interesting, emotion in, again, dementia precox.  I'll just read this here.  That, the most important of these changes is their emotional dullness.  The patients have no real joy in life.  No human feelings, which I've highlighted here.  To them, nothing matters.  Everything is the same.  They feel no grief and no joy.


And I have some other quotes here from his textbook, talking about emotion.  But, focusing on the point about no human feelings is, I think, an important one.  Because, this is something that I learned, when I was a medical student and then a resident.  This was how horrible the disease of schizophrenia was, that it took away human emotions from people, that people had flattened affect and they just couldn't experience things.  And, you know, we regard that as, as I said, one of the tragedies of this illness.


But it's an important thing, because as I'll go on to show you, it's actually probably not completely accurate, and as a matter of fact, quite misleading.  So, we've been doing studies ... and again, this was one of the studies that was funded by NARSAD funds ... to look at emotional processing in schizophrenia.  


And so, the typical study ... and I'll show you more pictures like this, because what we do is we show people pictures that have salient emotional content.  And when we showed people pictures, people with schizophrenia, and then people who did not have schizophrenia, and we had them rate pictures that were non-aversive, pictures that were mildly aversive, or pictures that were strongly aversive, what surprised us was that the people with schizophrenia were matching those without schizophrenia on the rating of the severely versus mildly versus the non-aversive.  


We were expecting that there would be less of a responsiveness, right?  I mean, if a person has no human feelings and you show someone these emotional pictures, then it should follow that they should not have the same degree of responsiveness.  Well, in fact they did.  And, the findings that we've collected, along with many other groups, have reported a very, very similar, identical findings, really, when it comes to rating stimuli.


And this is a very busy slide.  It's called a meta analysis, so it's combining a bunch of different studies.  And the take-home point is really twofold.  One, all the dots here, these all represent different studies.  And all the dots that kind of fall in this, right here, are where there's no difference between comparison groups, mainly people who are not ill, and people with schizophrenia, on their rating of emotional stimuli.


But, there's one area where they did differ, and that was aversion ratings of positive stimuli, and aversion ratings of neutral stimuli.  For negative stimuli, people with schizophrenia and healthy comparison groups, about the same.  But right here, over to the right, shows you that there's a significant difference, when you take all these studies, where people who have schizophrenia tend to have a more negative experience of even positive and neutral stimuli.


So, that summarized, really, a lot of data.  And the take-home point is something that I think is a very important one.  Particularly when I train residents and train medical students, I particularly try to emphasize this point, because I learned it incorrectly.  And that is that, expression does not reflect experience when it comes to people with schizophrenia.  That, people who have this disorder are probably, almost certainly, experiencing a lot more emotion than they show.  


And this is, I said, something that I think we really need to emphasize, because it's something that was not appreciated by me, and it was only after doing this research and then comparing to other people who were doing the same research and coming up with the same findings, that Kraepelin really was wrong about no human emotions.  So, it's really, as I say, this was something that we started out believing incorrectly, and has kind of, I think, directed the field away from what we could have learned about schizophrenia that I think is important, and I hope I'll go on to show you why it's important.


Now, you might be saying, well, okay.  So, if you have psychosis, if you're hearing voices, if you have delusions about people persecuting you, you would be expected to have negative affect, right?  I mean, that would be just the kind of expected consequence of psychosis.  Well, I want to show you that I think that that is not the case.  Although negative affects are definitely related to the presence of psychosis, they also are independent. 


And this was just, summarize a couple of points here, that studies, they're called factor analytic studies, which really just means that we take scales, rating scales that we use to rate people with the symptoms of people with schizophrenia, and we find that they kind of sort, so that you have positive symptoms, you have the negative symptoms, which refer to the flatted affect, the lack of emotional expressiveness.  


And then you have depression and anxiety, which is usually a separate factor, which is what (Inaudible) means.  So it's a separate, distinct factor.  There's high rates of anxiety disorder in people with schizophrenia, 30 to 40 percent by some estimates.  Major depressive episode.  This has been known(?) for some time, but 40 to 75 percent of people with schizophrenia have a major depressive episode.  And also, that these anxiety and depressive episodes are important, because they predict a poor outcome, even after you control for positive symptoms and for neurocognition.


So, this fairly busy table is a study that we did.  And we use various scales assessing stress, anxiety and depression, and looking over here, this is showing the relationship between these scales and social adjustment, both current and at one year.  And this is compared to anhedonias scales, the common self-ratings of hedonic capacity, or the ability to experience pleasure.  


And here are the positive symptoms, and then the negative symptoms.  And what you see here, the positive and negative symptoms don't actually predict much in the way of social adjustment, even currently or in one year.  The anhedonias scale, social anhedonia predicts it at one year.  


But, these anxiety, or what really we're calling the negative affect scales, anxiety and depression ... the people that we were studying here didn't have full-blown depressive episode.  But they all had, on the depression scales, they scored mild levels.  And that was a very important thing when considering the social adjustment.  So, it's something that's important to think about when thinking about the symptoms that one is treating.


This is an analysis showing that negative emotion is also ... this is a different analysis, a different group.  And this was an independent predictor of poor adjustment, social adjustment now, when we've controlled for executive functioning, which is also a predictor of poor adjustment.  Managing emotion refers to a social cognition scale, so this is the ability to do things like perceive complex emotions and make emotional judgments in situations.  And people with schizophrenia are impaired on this. 


Even when you take out these factors, because they're important in predicting outcome, you still get negative emotion as a significant predictor of how a person does.  So this is just another way of saying that this is something that's important in outcome.  That is, the negative emotions are important in outcome.


In the schizophrenia, what we call the prodrome, that is the period before the onset of a psychosis.  And this is something that's very important for a couple of reasons.  One reason is ... and what I'm talking about here is that, when we talk about the negative affect, we're not talking about something that's a consequence of having the psychosis, because before a person has even developed the full psychosis, they show a number of impairments.  Concentration, attention, drive, motivation.  But also, depressed mood and anxiety, in addition to social withdrawal.  And then the thought disturbance.  Odd thinking, ideas of reference, the stuff that occurs, as I said, before the onset of the full syndrome.  And frequently, you also see a person with a lot of anxiety and a lot of depression, when they're just prior to developing the episode.


Now, this is something that's very interesting, because in addition to kind of showing us how things develop that lead to the illness ... I mean, that's interesting, you know, from one point of view.  But from another point of view, it's also a very important way of looking at how we can effect progression and how we can intervene early, to be able to even prevent the development of an illness developed in schizophrenia.  This is now a very active area of research, and we actually have a program in Washtenaw County called the M3P Program, that is involved in trying to do early intervention, and prevent the development of psychosis.  And I'll say a little bit more about kind of how we think that that needs to proceed.


But, some of the data that we look at was an interesting study published in the early '90s by Elaine Walker and colleagues.  They looked at home movies of people who developed schizophrenia, and they went to the families and got home movies when they were eight, nine, 10 years old, or even younger, before the development of the actual illness.


And what they found was that, when they gave independent raters the movies to watch, and they compared the siblings, and they had to guess which sibling was going to go on to develop a psychosis.  And they were able to accurately predict that based on the behavior of these young children.  And one of the key things that they used to predict was the expressions of negative affect.


There's also a familial risk of depression in people who have schizophrenia.  So, if you have schizophrenia, you are going to be much more likely to have a family member who also have depression than if you take a family member of someone who doesn't have schizophrenia. 


And then, an interesting study that was done in the Netherlands.  This group surveyed over 7,000 individuals, and they were able to follow up and survey 4,000 of them three years later.  And what they found was that, of these 7,000 individuals, 161 had some degree of delusion, but they weren't distressed about it.  Thirty-two had delusions and they were distressed about the delusion.  


Now, this was a community sample.  These were people who were not seeking treatment.  These were people who were not in treatment, but they had some delusions.  And now, there's an area of research that has bloomed in the last decade, describing the presence of mild psychotic symptoms in the otherwise healthy population.  The rates have been identified of anywhere from up to, like, five percent, four or five percent of people, of having some.  And these are people, usually the psychosis doesn't cause people to seek treatment.  


Here, in this group, what was interesting was that the people who had delusions with distress were much more likely, at follow up, three years later ... five times more likely, to be precise ... to actually develop a full-blown psychotic episode.  So, the important point is that the interaction between having the unusual thought and having the distress, or having that negative emotion, was more likely to lead to the development of psychosis, of a full-blown psychosis.


So, just to summarize this part of my talk, about emotion and schizophrenia.  Emotions, in particular negative affects, are experienced at least as much in people with schizophrenia as they are in people who don't have schizophrenia, but they're often not expressed.  Negative affects and emotion are not simply a reaction to the circumstances of being ill or socially deprived, or marginalized, or having psychotic symptoms.  


Although, all of these factors can contribute to these negative symptoms, or negative affects.  And they may, in fact, be what we would call a core process in schizophrenia.  That is, they may be an important part about the development of the illness, and giving us clues about what's going on.


So, I want to shift gears now and talk about where in the brain we think some of these things might be going on, where in the brain we think that the emotion is dysregulated, and how we think that may give us some clues about potential interventions.


So, first of all, just a brief overview of brain dysfunction in schizophrenia.  Probably, as I said, if you've done any reading about psychosis and schizophrenia, you probably have heard the dopamine hypothesis, and that's probably still the most salient, most important factor we know of schizophrenia.  And it mainly comes from the fact that the drugs that we use, antipsychotics, are drugs that, all of them, right now, are blocking these dopamine receptors.  So, dopamine is a neurotransmitter in the brain, and we know that it is involved in schizophrenia. 


Now, the work that's been done, really just over the last 20 years or so, has given us some interesting findings about brain dysfunction, and it can be summarized here.  And really, the conclusion that one can draw from this ... and it's not a universal conclusion, but it's becoming, I think, something that's harder to avoid ... and that is that there's very widespread, subtle dysfunction throughout the brain.  There's grey matter loss that occurs.  Grey matter is the cortex that does your thinking.  Talked about, you know, getting into your brain matter.  


There's also thinning of the cortex of the brain.  There's a widespread distribution of local circuit disruption.  So, by that I mean that, if you look at the brain under a microscope, you do studies, postmortem studies, so you take tissue of people who've died with schizophrenia and you look at their brain, all the destructions that have been found, almost to a point, are all throughout the cortex.


There's also a broad range of behavioral impairment.  When you look at executive function, you look at attention, you look at simple reaction time, and all of these have impairments.  


And then there's a broad range of physiologic deficits that affect early and late processing.  And this slide can kind of illustrate that.  There are various techniques that are used, and these are all on the outside here.  I won't go into the details of all these techniques.  These are basically electrophysiologic techniques. Some of them also involve imaging studies.  But they all localize and identify different areas of the brain that are dysfunctional.  


So, the point is that we can almost say that all of the cortex is probably affected in one way or another as a part of the illness.  And so, that has important implications, when we kind of think about and put together the pieces of what's going wrong in the brain.


Now, interested in emotion, as we are ... at least as we are in my lab ... this is a summary slide of a number of studies, actually 160 studies, that were done both with FMRI, that Kate was referring to earlier, as well as PET studies, which is an older technique that uses radioactive tracers.  And all these studies were summarized by Weger(?) and colleagues, to show areas in the brain that light up.  Light up, you know, the yellow and orange, when you show people emotional stimuli, when you show people stimuli that are salient and have emotional content.  So these are the circuits that we kind of focus on, because these are the circuits that are involved in processing emotion.


So, this is a busy box slide.  And I want to kind of give you the basic kind of idea of how we're thinking about emotion, not so much to talk about all the little abbreviations here.  But, the basic processing stream occurs when stimuli come in, they get processed, and that's really a kind of a what is it level of processing.  So, the first thing your brain is doing is identifying, what is it?  


Then, activity gets passed forward in the brain, and we're able to do a couple of things.  One is to say, what value does it have?  That's what we call appraisal.  Scott already talked about appraisal in his model.


And then, there's another part of the brain that really basically answers the question, what does it mean?  We sometimes refer to this as providing context, or reflective appraisal here, but it's really putting something in context.  


And, when we think about emotion, what we think about, really, is something that has to go through these processing stages, be identified.  It gets appraisal, a value.  And then it also gets a context that puts it in the framework of things that you've seen before, things that you've done before, to give it a particular meaning.  Emotion is really, when one thinks about it, a great deal about salience, about things that are important to us, and things that have a particular meaning for us.  


And so, this is kind of where these areas map to the brain.  Perceptual processing here.  A lot of the visual cortex lights up when emotional things are being processed.  And then, these areas of the brain, the lower part, is kind of doing the, what value is it?  And then, the upper part of the brain here is doing the what does it mean processing. 


And then, there's a lot of other things going on here that have to do with, you know, generating part of the emotional response that we may experience, as a rapid heart rate, or sweaty palms, the sort of things that we kind of commonly refer to as, you know, feeling really emotional, or really aroused for some reason.


So, what we've been doing, with a series of studies, is to show people emotional stimuli.  And we've mainly used visual stimuli.  This is easily adaptable to the imaging environment, a little bit easier than using pictures.  Visual stimuli, this is kind of our main paradigm here, where we'll show a blank picture, and then we'll show a picture that has ... we call it non-aversive.  We don't actually call it neutral, because this is actually a fairly salient picture. It can have a lot of meaning for some people, but it's not a negative picture, where as this one is negative.  It's aversive because this person's had a problem with some sort of burn injury, and it has negative content to it.


And so, by being able to use these pictures, and then show people these pictures while they're having their brain scanned, we're able to isolate areas of the brain, like areas that are involved in emotional processing.  And we do that isolation by comparing maybe, imaging when one is looking at this picture, versus looking at the blank, or imaging when one is looking at that picture compared to the neutral picture, or the non-aversive picture.


And, one of the things that we started out with was to study the amygdala.  So, the amygdala ... this is a cutaway of the brain.  It's kind of very deep here.  You can kind of think of the amygdala as a sentinel for salient stuff.  So, the amygdala is there.  It will go off if something is really important in your environment.  Really important things typically are studied as fear-inducing things, because our brains have been tuned to respond, above all, if our life is threatened.  Then we have to kick in our fight or flight reaction.  We have to kick that in quickly.  So those are really salient things.  If the bear approaches, you know, and you're out in the woods gathering berries, and the bear comes up in the field, you know, you need to be forgetting about the berries and respond to that bear.


So, the amygdala is doing that.  The amygdala also responds to positive things, too, although it tends to be more associated with fear-inducing, threat-inducing things. 


Well, what we found out ... and other people also had similar results, and this is just from one of our studies ... this is the amygdala here, in this cutaway, in a control subject when they're looking at salient stimuli.  And this is what happens when people with schizophrenia are looking at salient stimuli.  This is the difference in them.  So we're taking this image (Inaudible) from that one.  And then, looking right here, that shows where the amygdala is hypoactive.  That is, where the control subjects, the healthy subjects, had more activity than the schizophrenic subjects.


So, okay, they're hypoactive.  That is, this salient detection area is not going off as much.  And, initially, we kind of thought, well, that's what's going on.  But, this is when we first started to interpret this, sorting out, kind of understanding and fully grasping the significance of the fact that there's this extra appreciation, or rather, the tendency of people with schizophrenia to have more negative experience of stimuli.


And, as we looked at this data more in-depth ... and it's actually still something I'm trying to digest completely ... we found here, this is actually measuring activity in the amygdala.  And this is a little bit busy.  It comes from two studies.  But what I want to draw your attention to here are the bars in the white.  And the bars in the white is activity, in this study, for people with schizophrenia, looking at pictures that were blank and they're non-aversive and aversive pictures.  


This study here, again ... now, unfortunately, I switched the colors.  Now, the white colored bars are the controls, and the dark colored bars are people who have schizophrenia and are medicated, or who have schizophrenia and are not medicated.


And, what you see here is that, in fact, in both cases ... it wasn't terribly significant here, but the trend is certainly here, and here it was significant.  The people with schizophrenia had more activity in the amygdala all through the conditions.  So, when they're looking at the blank, when they're looking at the non- aversive picture, when they're looking at the aversive picture, their amygdala is just hyperactive.  And other groups have been finding that, too, that the amygdala seems to be tuned up overall.  


But which means that it's tuned up, but it's not responding to subtlety.  So, it tends to be too active to be able to respond to (Inaudible) subtleties, because it seems to be, as I said ... I wouldn't say it's always active, but it's certainly globally hyperactive.


So, I want to shift gears from ... well, we started off talking about the amygdala, and now talked about this area, in the front of the brain.  Now we're looking kind of this way through the brain, and this is what we call a maxillo slides(?) of the brain.  


And this is the area of activity that actually was induced by giving a person a drug called ketamine, which is used as a probe.  Meaning, it's a way of looking at brain function.  It changes brain blood flow, brain activity, and it induces a mild psychotic exacerbation in people with schizophrenia.  It also induces a psychotic state in people who don't have schizophrenia.  And also, it's been actually reported as a treatment for depression too, more recently.


But, here it was being used to turn on this medial frontal cortex.  As you can see, it's a little bit more active in the people with schizophrenia.  But this is an area of the brain that has been identified as hypoactive in a number of studies.  Medial frontal cortex was an area close to the area Kate was talking about.  This is another area, anterior cingulate.  And then, these studies here really just refer to the fact that there has been a reduction in activity here.  So, this area is hypofunctional.


Now, what does this area actually do?  Well, I kind of alluded to this earlier.  This is the area that kind of assigns meaning to stimuli.  So, we had people looking at pictures like this, for example, and we would ask a question.  This is in healthy controls, now, and a lot of the work that we're doing is in healthy controls, to try to identify what these circuits are doing.  So, people would look at salient(?) pictures, and we would ask them to respond to the question, "How do you relate or associate to this picture?" versus, "How does this picture make you feel?"


And what we found was that, when we were asking people to tell us how they relate or associate to the picture, they actually turned on this area of the medial frontal cortex.  So, this was an area that, we inferred from this, that what we were really pulling out was this individual association.  So, we interpret these individual associations in the sense of this kind of broader, how do you kind of find meaning to this stimulus?  How do you make these individual association to the stimulus?  And so, that's what this area seems to be doing.


And it seems to be a fairly broad stretch of cortex here, although we're making up (Inaudible).  It may mess with(?) the stations with different sub-areas here, but it seems to be doing something across that medial frontal cortex of the brain.


So, going back to our imaging paradigm, when we were showing people this comparison ... so, we'd show people this picture and compare it to the blank condition.  And, you get a lot of areas of the brain turned on.  You get a lot of visual processing areas turned on.  You get this dorsal medial frontal area, the one that seems to be involved in making associations.  And with the schizophrenia patients here, we found less of that dorsal medial frontal area.  So, this is the healthy subjects, the schizophrenia patients, and then this is the difference, where the healthy subjects had more activity in the dorsal medial prefrontal area of the brain.


Now, one of the things that we try to do is to replicate.  And so, that is, we do one study, and then we get a result, and then do another study to make sure that we are still getting the same result.  So it was very nice, when we get a different study.  The last study I showed you was a PET study.  Actually, two PET studies.  And this was an FMRI study that we did.  Paradigm was a little bit different, so pattern of activity here is a little bit different.  But you still have a lot of visual cortex turning on, because you're processing a complex visual stimulus.  So this back part of your brain, right back here, is processing all these stimuli.


And then, when we did the comparison, you can see that there's a lot more activity in this (Inaudible) mean area, and that is a significant difference, again, almost in the same area that we found in the other study, where the controls are showing more activity there than the patients.  So, this is more evidence, as our evidence is showing that the patients aren't turning this area on as much.


So then, we did a comparison.  Now we focused on this guy compared to this guy.  So, looking at aversive pictures minus non-aversive picture.  And this is where it started to get a little bit more interesting for us.  Because, remember that we're trying to understand why, or what's involved, when people with schizophrenia have this more negative experience with stimuli.  


So, one of the things, in order to get at that, we have to look at how they respond to the negative stimuli, because we hypothesize that there might be some differences in how that would occur in the medial frontal cortex.  And in fact, we found that, here, that now our healthy subjects actually weren't turning on the medial frontal area when they were looking at the aversive stimuli.  And we think one reason why that was the case ... HC stands for Healthy Controls ... is that they weren't associating much with these negative, gross pictures.  I mean, they didn't really want to associate with it.  If anything, they wanted to kind of pull away from them.


But, the people with schizophrenia ... we divided this, here, into two groups.  These were people who had a lot of positive symptoms.  These were people who had not so many positive symptoms.  RD is reality distortion.  RD-plus means they have a lot of hallucinations and delusions.  Here, they did not have so many.  And it was actually the people who had a lot of positive symptoms, or reality distortion, that showed this greater activity in this area of the brain.  This just shows you where they were greater in the Healthy Controls.  And even, they were greater in, the reality distortion, the high positive symptom patients, had more activity than the low positive symptom patients.


So, we did another study now, where we were trying to get more of this area of the frontal cortex turned on.  So, we called this Socio-Emotional Preference Task.  So, I have this referred to as our amped-up appraisal.  We wanted to really get people to use this area of the brain.  So we had them looking at faces.  And on one condition, they just looked at the face and they said, "Is this male or female?"  The other condition, they looked at the face and they said, "Do I like this person or not?" 


And, what was interesting about the, do I like this person or not, was that, when we looked at reaction time ... and the bars in green are people with schizophrenia.  The bars in this bluish color, bluish shades, are people who don't have schizophrenia.  And what we found was that, there's a similar pattern for the neutral and positive.  That is, when you're comparing a preference ... well, so, preference versus gender, the reaction times are about the same, for positive faces.  When you're looking at neutral faces, you tend to take more time to do a preference task of a neutral face, than doing just a gender identification test, and that was true of both the patients and of the controls.


What was interesting was that the controls, they judged the negative faces ... most people mainly don't like the negative faces because they have sad or fearful expressions.  And they were able to make that judgment quickly, about as fast as when they were making a gender preference.  But the patients here slowed down when they were making the preference judgment about the negative faces.  So they seemed to be more grabbed by the negative stimuli.  They seemed to have a tougher time making this distinction here.  


And this, actually, the reaction time difference here, correlated with their anxiety, on a rating scale.  It also correlated with the amount of negative emotions that they'd been recently experiencing.


And then, when we looked at the imaging results, we found that this area of the brain, in medial frontal cortex here, actually, now we ... this ACC area is just as connected with the medial frontal cortex.  And this is the way the patients were actually turning on more activity, when they were looking at negative stimuli.  So, it's related to those areas that I showed you in the prior slide.  A little bit displaced, but still in the same kind of functional region, where they seem to be hyperactive, looking at negative stimuli.  


And we found that this also correlated ... now, correlated inversely ... with depression.  So what that means is that, if you were more likely to have more depression in your life for a patient, you were less likely to turn this area on.  The people who had less depression, over here, were more likely to turn this area on. So, that may be an indicator that this could even be a propensitory response, that people who are able to regulate their affect a little bit better are able to use to turn this area on, possibly to compensate for the fact that other parts of the brain are not working as well.


And we also did a correlation, and now we're looking at correlating, these are two scales.  One is a social adjustment scale.  One's a social cognition scale.  And during this task, this appraisal task, we found that activity in the back of the brain correlated with function.  And the correlation was that, if you tended to use the back of your brain, the visual processing area, the what is it area, if you tended to use the what is it area like the healthy subjects did, you had better social adjustment and better social cognition.  


So, we think this may have something to do with some of this widespread processing deficit in the brain, that I alluded to earlier.  It also could be that areas ... what we mean by top-down or bottom-up.  Top-down means that the frontal areas may actually not be working as well to control or modulate the posterior areas.


So, to kind of put this together the way we've been thinking about it, what seems to be happening is that, in these perceptual processing areas, there's really poor signal processing.  And that poor signal processing sends through information that is detected as salient when it's not.  So there's really too much information, or really poorly modulated information that gets sent forward.  


And then, when it's sent forward, the ability to assign meaning to these stimuli is impaired.  So, things don't fit.  Stuff doesn't fit.  And you are developing, and you have schizophrenia, a lot of things are perplexing, they're anxiety-provoking, in fact.  And we think that when things don't fit, that can lead to the anxiety.  So it's a failure of this area to function. 


And in the case where you've got more negative, or stress-inducing, stimuli, they're harder to process, and so this area has to work harder.  So it's what we could say as inefficient cortex.


So, what does this all mean?  This is going back to Scott's question.  I think it was very relevant and very helpful of Scott to kind of put that framework around what we do.  Because, the imaging studies, what I've just talked about, I think may be a little bit hard.  It's definitely hard to relate that to actually what we do as clinicians, or what we do as family members, and how we even think about going forward with our patients and going forward with family members for improved treatment.  And also, where our research is going.


And, I think this has a couple of implications.  And one really has to do with classification.  So, affect and stress reactivity may be what we call the phenotype.  And what I mean by phenotype is really just the outward manifestation that, in the future, maybe for the DSM VI ... we're doing a DSM V right now that will come out in the next two or three years.  When the DSM VI comes out, it may be that we are no longer relying so much on the traditional categories that date from the 19th century, of bipolar disorder and schizophrenia.  But we may be able to rely more on dimension that allows to assess how your fear circuitry is working, how your mood or your appetite, drive circuitry is working, and how your reality-checking circuitry is working.  Those are the sorts of things that we are working on now, and are still very much in the research stages.  


But the sort of stuff that we're doing, the sort of work that we're doing, we at least like to think that we're leaning in that direction, and trying to relate these kind of general concepts with the underlying genetics.  This just refers to a particular gene, as many of the susceptibility genes that have been identified in schizophrenia are turning out to be.  The susceptibility genes that we find, the ones that show an increased risk for the illness, also often show increased risk for bipolar disorder, and sometimes either anxiety disorders.  So the genes that we're finding have very general sorts of roles, and we're starting to put the pieces of that puzzle together.


So, treatment implications.  Well, one of the things that I think is very important, and that other people have also pointed out, is that benzodiazepine.  Benzodiazepines is that class of drugs that include Ativan, Klonopin, drugs that are commonly used in the treatment of schizophrenia, effective in certain places.  And then, why they're effective, though, has never been fully understood.  And that's actually one of our studies, is to try and understand how they're affecting the circuitry, because we think it may be important.  Benzodiazepines hit a neurotransmitter called GABA.  And that may be a very important neurotransmitter for schizophrenia, and there's already data that implicates it.  And then, some drug development is focused on this neurotransmitter.


And antidepressants also have been identified, used commonly for schizophrenia, for depression.  But they may have roles in other settings.  For example, at the early stage, before the illness is actually developing, it may be important to treat the mood and the anxiety component, maybe even more than it is to try to give someone an antipsychotic, when they're on the cusp of developing a psychotic episode.


Other important treatment implications.  Psychosocial therapies that improve stress regulation, I think, are really critical.  I, at the beginning, talked about the stress vulnerability theory, or really the model of mental illness.  And I think that is as true in schizophrenia, and even maybe more true, because of the nature of how schizophrenia develops.  That is, we find in this early stage, before the illness develops, there's a lot of anxiety.  There's a lot of stress sensitivity.  


And there are a lot of ways to manage that, and manage that through family group interventions.  Manage that through teaching stress regulation therapies to people.  Things that don't involve medication.  So if you have a young person who hasn't actually developed the illness, but may be in that early stage, you don't necessarily want to give them an antipsychotic, because antipsychotics have a lot of bad side effects.  Weight gain, tardive dyskinesia.  So if we can give them a psychosocial treatment, that may be the best way to prevent the development of psychosis. 


And it's now becoming very clear that stress and negative affect are very, very important at the cusp of developing psychosis, at what's called this high-risk stage, or sometimes it's referred to as an ultra high-risk stage, because studies that have been done have identified people who have even some of the early signs of the illness.  And, as I say, these are some of the therapies that may be effective.


I've already alluded to new treatments that we use.  These targets that focus on this neurotransmitter called GABA, and then also, glutamate is another neurotransmitter.  There's already a lot of research that's being done on the glutamate system, and the GABA system has a lot of research directed at it, although less new therapies are directed towards this neurotransmitter.  Although, we're starting to see that now, and I think there's a good reason to try to develop those therapies with more vigor.


And then, lastly, one of the treatments that I'm doing right now involves what we call neuromodulation, so that involves using devices that use electrical or magnetic energy to change brain function.  And as we better understand the circuitry, and how the circuitry goes wrong in these illnesses, that allows us to develop targets.  Neuromodulation, neuromodulatory treatments, are targeted treatments, so we try to go to particular areas of the brain and stimulate, either with deep brain stimulators or with surface stimulators, and that allows us to provide another form of treatment that's completely different from pharmacologic treatment.


So, lastly, my acknowledgements.  A number of people have been involved in these studies.  This is probably not even a comprehensive list, but just the people who've been most involved in the data that we've seen presented.  And I acknowledge my support from NARSAD, but also the NIMH, University of Michigan Depression Center, FMRI Center, and of course to the patients and healthy subjects who volunteer for these studies.


So, thank you for your attention, and I'll take questions.  (Applause).


WOMAN:  I have a question.


MAN:  Please.


WOMAN:  So, if you identify a person that hasn't had the psychotic break, or whatever you call it, and you treat it with the behavior modification and the pills, then are you trying to stop it, so that they don't go further into having the psychotic episodes then, to keep them from having it?  And, have you done that yet?  I mean, is that working?


DR.  STEPHAN TAYLOR:  So, the question is, if we're using a behavioral intervention, after a person has already developed schizophrenia ... 


WOMAN:  No, before.


DR.  STEPHAN TAYLOR:  Before.  Oh, okay.


WOMAN:  They have, like, the ... 


DR.  STEPHAN TAYLOR:  The early symptoms.


WOMAN:  The early symptoms.


DR.  STEPHAN TAYLOR:  Right.  So, the answer is, yes, we are doing behavioral treatments.  This is occurring.  In Washtenaw County, there's a program called M3P that was funded by Robert Wood Johnson grant, and it's part of a five-site national study that is looking to intervene in these early stages.  


And there's several family, or rather, psychosocial, interventions.  One is family group therapy.  Another involves cognitive behavioral therapy.  And then, a third involves doing basically work rehabilitation training, so helping people to get through school.  Because most of them tend to be teens.  But also, work rehabilitation can be a part of that if they're, you know, past school years.  Does that get at your question?


WOMAN:  Yeah, it does.  Thank you. 


DR. GREGORY DALACK(?):  I think the other thing to add, though, is that those studies are ongoing.  The impact on preventing progression to illness is still an active area of investigation. 


DR.  STEPHAN TAYLOR:  It's research.


DR.  GREGORY DALACK:  It hasn't been going on long enough to know whether we're going to be able to reduce the actual onset of full-blown schizophrenic illness.  But the hope is that we would be able to.


DR.  STEPHAN TAYLOR:  Yeah.  It's a good point.  I mean, there are people who are making claims.  It's not clear that we actually can really do that at this point.  There's promising data, I would say, but the jury's still out, the data are still being collected. And there are probably 30 or 40 research sites worldwide that are engaged in this work.  So.  Yes.


MAN:  Are there any means or methods that work best for stress regulation or prevention, to prevent psychosis from occurring?  You mentioned the importance of stress, triggering it.  Are there certain treatments, or things that prevent that better than others, or ... 


DR.  STEPHAN TAYLOR:  So, the question is, are there any, you know, proven methods or comparison of methods for stress regulation in preventing psychotic breaks?  And, there are a number of different ... there's cognitive behavioral treatments, which focus also on managing automotive(?) psychosis, as well as reducing the stress.  And there are some stress reduction techniques that have been developed.  


I'm not aware of too many studies that have compared those head to head.  I mean, stress reduction has been compared to some of the family interventions, and when you compare stress reduction to more intensive interventions, the more intensive interventions tend to do better, because stress reduction, you know, basically teaching a person to do relaxation and such, is one component of really kind of learning to manage your brain and your brain's ability to respond, or difficulty responding to a stimuli-intensive environment(?).  There's a question over there.


WOMAN:  Have you been able to study the effects of psychosis, meaning the damage that takes place within the brain? 


DR.  STEPHAN TAYLOR:  Yes.  So, what do we know about the damage of psychosis?


WOMAN:  Right.  Yeah.


DR.  STEPHAN TAYLOR:  So, it's a critical question.  It's complicated to separate out ... there are some treatment effects.  Treatment does have some negative effects, some positive effects, on the brain.  There's been an ongoing question about how much of what we see in the way of, like, for example, shrunken cortex.  So, there's a loss of grey matter.  


And there's been an ongoing debate as to whether or not that happens prior to the development of psychosis, or whether or not episodes of psychosis cause, you know, shrinkage.  You know, there's some evidence that suggests the latter, that there is, you know, a progression.  So, if you have more episodes, more bad things happen.


All of the abnormalities that we've been identifying ... and there's a lot of these abnormalities that I alluded to ... it's still not exactly clear, you know, when and how that occurs.  For example, there's some data that show, if you have a psychotic episode, and if your first psychotic episode goes on for a longer time, there's more brain damage.  And there's a lot of people who feel that strongly has shown to be the case.  But, you know, the way I read the data, it's still not clear that we've been able to definitively say that it's a bad thing.  


Generally, I would say it's a bad thing, because I think, you know, for no other reason, it's destructive to your social environment.  And, you know, if you disrupt(?) your social environment, you know, that tends to make it hard to then, you know, once you get well, recover it then.  If you, you know, burn a lot of bridges because you have psychotic breaks.  Other questions? Yes. 


MAN:  I was just curious about the GABA and anxiety connection.  Because, if you have amino acid GABA to(?) your body, rather than benzodiazepines, it really doesn't seem to ... I haven't read any effects or benefits.  So, is it the processing of it?


DR.  STEPHAN TAYLOR:  Right.  So, if you were just to take GABA, it gets all chewed up in the stomach.  It's produced by the neurons in the brain.  I don't think there's any way that's been proven to actually increase GABA levels.  I don't believe there are any kind of ... well, you know, you could take any sort of amino acid supplement that pushes more GABA through the neurons, but I don't think that that has been the case.


I mean, right now, what we have are not very good drugs like Ativan, that are messy because they have addictive potential.  They cause a lot of sedation.  But there's, you know, work to develop more selective drugs that hit this GABA receptor.  It's a big, complex receptor that has a lot of different parts to it, and the trick is to design a drug that gets just some of the parts that make it more selective.  And that's where the work is going on right now.  Another question?


WOMAN:  I kind of was just wondering, you mentioned the role of emotional regulation and Cresol(?), in the development of the (Inaudible).  And, emotional regulation (Inaudible) might be different in different cultures to the same situations.


DR.  STEPHAN TAYLOR:  Mm-hm.


WOMAN:  And I was wondering if that is being expressed in the amount of schizophrenia in different cultures?  I know that genes might be different too, but to what extent?  And from that perspective(?), is there any future for changing our early education so that people will have different kind of emotional regulation, and different (Inaudible) for (Inaudible) by that preventing the development?


DR.  STEPHAN TAYLOR:  So, the question is, if emotion regulation's important in the illness, and if we know that there are different styles of emotion regulation across culture, is there a difference in the illness across culture that might be attributable to cultural differences in emotional regulation?  That's a fair summary.


So, indirectly, in the finding that's been out there, is that, first of all, worldwide, there is no difference in the incidence of schizophrenia.  It seems to be fairly consistent in about one percent of the population, a lifetime risk, you know, across a variety of different cultures, of different levels of involvement.  So, if you go to a developing country, if you go to the United States, if you go to Europe, Russia, China, the rate seems to be pretty consistent.


Now, what is interesting, and what's relevant to your question, is that, if you look at the outcome across the world for people who develop schizophrenia, it's actually better in the developing countries.  This is one of the few public health facts that I think ... and this is true ... that, I wouldn't say you're necessarily better off getting, you know, schizophrenia in a developing country. 


But I think, and this may have to do with cultural styles, the best explanation that I have heard for this kind of paradoxical, better improvement in, you know, a less well-off culture, is that different styles of family structure, where there's a more extended family, and perhaps also other, going along with the family structure, you know, social structures that are maybe more accommodating, and maybe also providing different emotion regulation strategies, that maybe they don't prevent the onset of the illness.  But once the illness occurs, they can prevent repeated episodes, and also can improve the outcome.  


And that kind of data has been taken and translated into studies that do what are called family interventions, or multi-family groups, or the flavor that we've used here, in Michigan.  And these involve bringing families together who have loved ones with schizophrenia.  I mean, the person who has the illness and the family get together and work on problem-solving techniques.  And that's been shown to reduce the relapses in a number of studies.


And so, that's kind of my suspicion, that it's really, you know, using the family structure to kind of improve emotion regulation.  Which is, you know, more, because we're social creatures, emotions occur socially.  And so, I think that is, you know, one of the ways that that may be working.


Then there's a whole literature on this.  It's called expressed emotion literature, that shows that more negative affect in families is associated with more relapse.  And this family treatment has actually been, you know, kind of based on that, what I will call EE, or expressed emotion literature.


MAN:  Yes, ma'am.  (Inaudible).


WOMAN:  (Inaudible).  I don't know if other people have encountered this, but I have a niece that has extremely high levels of anxiety.  And, the only thing she has found helped was Xanax, a benzodiazepine.  But, the community mental health where she goes will not prescribe Xanax at all.  And if you go to a private psychiatrist, it's a lot more expensive.  It's harder to get it.  You know.  I'm just wondering, I know that they worry about addiction, but what is the real thing against the ... (Inaudible) doesn't do the same effect.  I mean, Xanax is a very good product, but it's being blackballed.  And I just wonder what's wrong with the system.


DR.  STEPHAN TAYLOR:  Yeah.  Well, there is a prejudice against benzodiazepine.  And it is not unfounded.  I mean, I have treated patients with Xanax, where, you know, they really feel like it benefits them, and I've tried to switch them over.  


I actually don't like Xanax either.  It does tend to be one that is more abused.  And that may also be due to the fact that it was misused by prescribers.  In that, you know, we prescribed it too freely, and we didn't educate people about how to take it, and so people started, you know, escalating their dose.  So it's gotten a bad rap, but that's true of all the benzos.  You know, it's true of Ativan, it's true of Klonopin.  And sometimes we struggle against that.


I mean, I acknowledge that there are some people who, for whatever reason, you know, this particular drug works better for them.  Has she tried, like, Ativan or Klonopin? 


WOMAN:  She just doesn't like the effect of them.


DR.  STEPHAN TAYLOR:  And they don't seem to work as well.


WOMAN:  No.  No.


DR.  STEPHAN TAYLOR:  Yeah.  I mean, I think the system should accommodate someone like ... 


WOMAN:  But they won't.  Absolutely.


DR.  STEPHAN TAYLOR:  Yeah.  Sometimes there's a rigidity that's really, it's hard to combat.  But, you know, if you keep pushing, and maybe they'll bend.


WOMAN:  They're worthless. 


MAN:  Isn't there a problem with certain insurances not covering these medications?


DR.  STEPHAN TAYLOR:  Oh yeah.  Yeah.


MAN:  Like Medicare.


DR.  STEPHAN TAYLOR:  Yeah.  You know, Xanax, it's available generically.  It's not like it's expensive.  You know, all the benzos are cheap.  So, it's just really, this fear of abuse.  And Xanax tends to be hard to get people off of, and that's why practitioners have kind of shied away from it.


MAN:  (Inaudible), did you have a question?


WOMAN:  Yes.  This probably is a stupid question, too, I think, since I'm a student studying this, trying to study this.  But, did I piece correctly together that schizophrenia's just a form of depression, or dementia?


DR.  STEPHAN TAYLOR:  Oh, no.  No.  So, I might have kind of glossed over some of the issues of, like, classification.  So, schizophrenia is ... and again, it goes back to Kraepelin.  Schizophrenia, or what he called dementia precox, was (Inaudible) one pole(?) of, we sometimes call it (Inaudible) affective psychosis.  Which means it's different from the affective psychoses.


You can get psychosis in the course of a depression.  You can get psychosis in the course of bipolar disorder.  So, we call this affective psychoses.  If you look at depression alone, the incidence of psychosis is probably less than 10 percent.  I mean, I think it's actually in the two or three percent range.  It's a much smaller percentage of people with depression.


Schizophrenia has depression too, as a secondary effect of the illness, or a secondary, sometimes we call it comorbid condition.  But schizophrenia is distinct from depression, even though there is also, you know, some overlap. 


So, that may sound like I'm saying the same thing, or saying opposite things, but it's really one of the problems of our diagnostic system, is that the clean, clear categories that we have don't conform so well to what people actually experience.


WOMAN:  So, what is schizophrenia? 


DR.  STEPHAN TAYLOR:  So, what is schizophrenia?


WOMAN:  Mm-hm.


DR.  STEPHAN TAYLOR:  Well, other than saying it's a brain disorder, it's defined in our DSM.  And maybe I should have had a slide to kind of illustrate this, because I think it is worth going over.


So, in the DSM, to have schizophrenia, you have to have active symptoms that can include hallucinations, delusions, or really disorganized behavior, and/or the lack of affective expression, what we call the negative syndrome, or the flat affect, is another term.  So you have to have those together.  You have to have them for more than 30 days at a time.  


And then you also have to have impaired functioning.  So it has to affect your life.  If it doesn't affect your life, then it's not schizophrenia.  It's something else.  It's some other type of psychotic disorder.  There are people who hear voices, and it doesn't affect their life at all.  Quite rare, but they are there. 


So, basically, schizophrenia consists of these active symptoms, that include the hallucinations and delusions, and the negative symptoms, as well as impaired social functioning.  And then you have to have, the total duration of symptoms has to be longer than six months.  The six months includes impaired functioning, and then the early symptoms.  So, we call those prodrome, in distinction to the active phase of symptoms.


WOMAN:  Okay.  Thank you. 


DR.  GREGORY DALACK:  Thank you very much.  Thanks.  (Applause).


Well, I'm going to bring us to a close now.  First of all, to thank our speakers, Dr. Fitzgerald, Dr. Langenecker, and Dr. Taylor. I want to thank, before they leave the room, our volunteers, who helped check us in today.  Carole Reeves(?) and Bill Pfizer(?) from NAMI, from NAMI of Washtenaw County.  Thank you very much for your help.  (Applause).  Now, the man in the booth, Walter Metzner(?), for his audio/visual support.  (Applause). 


And I want to thank all of you for coming.  I hope you'll take some of the literature home with you.  Tom Coles is out back with a NARSAD ArtWorks display, and there are some items there from NARSAD, from patients who have created artwork for NARSAD as a fundraising enterprise.  And, please spend some time out there if you can.  And thank you all for coming.  Enjoy the rest of your day and weekend. 


(Background Conversation)


(END OF TAPE)

