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(Background Conversation - Seven Minutes)


DR. JOHN KANE:   All right, why don’t we get started? I’d like to welcome all of you.  My name is John Kane.  And we’re delighted that you’re able to join us this afternoon for Healthy Minds Across America 2010.  And this is being presented by NARSAD in conjunction with the Zucker Hillside Hospital.  So again, welcome.  Healthy Minds Across America is being presented jointly by NARSAD, the Brain and Behavior Research Fund, in partnership with the Zucker Hillside Hospital.  I apologize for the temperature in here.  We are trying to get it down a little bit.


We’re going to share with you this afternoon some progress and recent developments in a number of different domains: genetics, the treatment of schizophrenia, the prevention of psychosis.  We’re very pleased that the Zucker Hillside Hospital plays an important role in research in mental illness.  And many investigators here have received support from NARSAD, so we’re very grateful for that.  NARSAD plays a very, very important role in supporting research across the United States and particularly in supporting young investigators.  And Dr. Malhotra has been a NARSAD investigator, as has many other people in the department.


So the first thing that we’re going to do is show you the NARSAD video.  It’s called “To Find a Cure.”  


(VIDEO BEGINS)


(MUSIC)


WOMAN: (ON VIDEO)  I want people to remember Chrissy as such a great person who had an illness that is a terminal illness.  Chrissy had bipolar disorder.  People don’t understand it.  The mentally ill ... are shunned.  And the People that have a mental illness have to live two different lives.  With the public, they show that they are okay.  And it’s the families and people that are closest to them that know how much they suffer.  Chrissy died by suicide.  We’ve got to find a cure.  That’s my quest.  And that’s where I’m going to be working with NARSAD until the day I die.


WOMAN: (ON VIDEO)   One in five Americans suffer from mental illness.  NARSAD’s mission is to bring hope for recovery.  Hope for a cure.


WOMAN: (ON VIDEO)   We invest in cutting-edge research.  Research leading to extraordinary breakthroughs.


WOMAN:   (ON VIDEO)   My daughter had been diagnosed with schizophrenia in the late 1970s.  She would say the medications that she took were almost worse than the disease.  So we want to know what caused the illness and what can be done to help her.  We feel that’s the only way we can help her, if we support research.  A parent wants to help her child, and I thought the only way for me to help my child was really through finding out more information.  


MAN:   (ON VIDEO)   NARSAD has been one of the most powerful forces in really advancing the field of mental illness research and expanding our knowledge base in this area.  


MAN:   (ON VIDEO)   The NARSAD Scientific Council, in as much as it represents the best scientific leadership and psychiatric research, puts its approval on projects that are carefully screened.  And therefore, we’re trying to get the research that will do the most or has the greatest promise.


WOMAN: (ON VIDEO)   NARSAD has been there to support me to allow me to do things with flexibility that other funding sources wouldn’t allow.


WOMAN:   (ON VIDEO)  I’m a neurologist and I study depression as neurological disease.  The goal of our research is that we will characterize brain circuits to really be able to treat depression like we treat heart disease. 


MAN:   (ON VIDEO)  The purpose of research is to change the lives of sick people.  So those are the things that stand there as the guiding beacon for why one does this.


WOMAN: (ON VIDEO)  Why does this happen to people?  And then when it does happen, what kind of early interventions can we do to stop things from progressing?  To stop people from having to suffer for years and years and years like I suffered?


WOMAN: (ON VIDEO)   The illness I have, it’s called schizo-affective disorder.  The first symptom that I had was the voices who were talking to me.  I remember times when I would hear them in the classroom, and I would run out in the hall, and I would hide somewhere and just close my eyes as tight as I could and curl myself up into a ball, and they would just scream and scream and scream, “We’re going to kill you, we’re going to kill you, we hate you, we’re going to kill you, you should die.”  


MAN:   (ON VIDEO)  The main focus of my program is to try to translate how genes relate to risk for mental illness, particularly schizophrenia and depression.  Genes represent the first absolutely objective insights, the mechanisms and causes of mental illness.


WOMAN: (ON VIDEO)  It makes me feel hopeful, the research that’s being done by NARSAD, it makes me feel hopeful.


MAN: (ON VIDEO)  This has been an extraordinary period for biomedical research.  From my perspective, at a kind fo tipping point, the tools and the opportunities we have now in terms of where the research is, is giving us greater hope than we’ve ever had in the past.  Recovery is a word we use now all the time.


WOMAN: (ON VIDEO)   This is not like just a little case of the blues that a person has.  People are dying from mental illness.


MAN: (ON VIDEO)   We believe strongly that science or research is really the purveyor of hope.


WOMAN: (ON VIDEO)   We all have a path, and my path ... is to work with NARSAD to find a cure.  


WOMAN: (ON VIDEO)   NARSAD is so proud to offer this opportunity.  Healthy Minds Across America.  We’re partnering with institutions, very prestigious institutions across the country to bring science to families, and most often we’re bringing those scientists that we fund through your generosity and the generosity of others.  Thank you so much for being here.


(END VIDEO)


DR. JOHN KANE:   Yes, I think that conveys very nicely what this is all about.  We want to give you some insights into these illnesses, and the work that’s going on here and across the country to try to improve the lives of people with these illnesses.  And for those of you who are not familiar with the Zucker Hillside Hospital, this is a very large facility providing services to people of all ages with psychiatric illnesses.  We have services for everyone ranging from young children to the elderly, treating conditions from depression to Alzheimer’s Disease.  We also train an enormous number of medical students from three different medical schools, psychiatric residents and fellows.  There’s a very large research program here.  There are two centers funded by the National Institute of Mental Health, focusing particularly on early phase psychosis and first episode schizophrenia.  You’ll be hearing more about some of that work during the course of the afternoon.


So to kick things off, it’s a pleasure to introduce Dr. Anil Malhotra who is the Director of the Division of Psychiatric Research here at Zucker Hillside Hospital, and Professor of Psychiatry and Behavioral Sciences at the Albert Einstein College of Medicine.  And he’s one of the leading investigators in the area of genetics of mental illness.  And he’s going to be talking to you about progress in genetics of mental illness.  (Applause)


DR. ANIL MALHOTRA:   Thank you, John, and welcome to you all for coming out on such a nice day outside.  So what I’d like to do today is first just introduce some fo the challenges that we face with schizophrenia, and then just tell you a little bit about our work and some other work that’s going on really around the world in the genetics of schizophrenia, which is the disorder which we treat, which we focus on a lot in my research program.  So I’ll start off by just talking a little bit about schizophrenia, and then tell you about some of the progress we think we’re making and how it may even apply to the treatment of patients with schizophrenia.  


First of all, this may not need saying in this audience, but schizophrenia is not a rare disorder.  This is not a disorder that just afflicts a very, very limited number of People around the world.  The prevalence of schizophrenia is approximately one percent worldwide.  And wherever we look ... in the United States, in Europe, in Africa, really around the world ... that prevalence rate is relatively stable.  It seems to occur at this one percent frequency throughout the world.  And if you think about that, that is a really remarkable, unfortunate number of individuals afflicted with this disorder.  On the slide, you see other disorders like Alzheimer’s Disease, multiple sclerosis, diabetes and muscular dystrophy, and the frequency of those disorders in the general population.  And you can see that schizophrenia, far and away, is more prevalent than those disorders.


And the cost to society and the individual with schizophrenia are also enormous.  These are just estimates based on ... relatively conservative cost analyses, showing that the total U.S. cost of schizophrenia alone are about $75 billion a year.  The years lost to disability ... schizophrenia is the fifth leading cause of years lost to disability in the western world.  The mortality rates associated with schizophrenia and really all mental illnesses are increased, in this case more than doubled.  The lifetime suicide rate is approximately between five and ten percent in schizophrenia.  And it’s greatest, unfortunately, in the earliest phases of illnesses, when patients are either children or young adolescents.  So this is obviously a very, very important problem, a very troubling disorder, and such that it leads to increased mortality and morbidity in the population.  


Patients with schizophrenia have a hard time achieving independent living.  This is just a pie chart that shows, from a couple of years ago is when we wrote this grant from which this figure was derived, where patients where patients were living in the community from our setting.  And you can see here that the minority of patients are enjoying independent living status.  Patients are in group homes, they live with their families, in nursing homes, in hospitals, they’re homeless, and in many cases are in our prison system.  And this is obviously not a situation that is really consistent with taking care of the most severely ill in our population.  We’d really like to be able to achieve a situation where patients are able to live independently more and more.  


Schizophrenia has a wide range of symptoms.  This is what makes it a bit of a challenge both to diagnose and to treat.  There are a number of different clusters of symptoms associated with schizophrenia.  The positive symptoms are those symptoms such as the hallucinations, hearing or seeing things that are not really there.  These also include delusions, having strange beliefs or over-valued ideas of things, again, that are not really true.  For example, thinking that the CIA might be out to get you, when in fact the CIA has no interest in you whatsoever.


The negative symptoms, however, have really been attracting an enormous amount of attention also in the treatment of schizophrenia.  These are symptoms that really, the term negative symptoms means things that are really not there, that are there for most of us.  Things like alogia, a lack of speech; avolution, a lack of motivation; affective flattening, inability to feel or show emotion; and anhedonia, the inability to enjoy things, to have pleasurable experiences, to have friends.  These are part of the core things of what makes us human, and to have some of these things missing in many cases is a very, very difficult thing, and in fact, leads to the greatest amount of disability associated with these kinds of disorders.  


There’s also disorganized symptoms such as odd behavior, incomprehensible speech.  And one symptom I don’t have on this slide is cognitive impairment.  Patients in many cases have wide severities of cognitive impairment, again, which impairs the individual’s ability to succeed in society.


It’s also well-recognized that schizophrenia is a brain disease.  There are a number of different theories about what has caused schizophrenia over the years, but I think all of us here would recognize that this is a disease that afflicts the brain.  This is an MRI scan from an older study, where we’re looking at the ventricles or the size of the fluid-filled cavities in the brain.  And you can see on the right a patient with schizophrenia has much larger ventricles there in the middle of the brain.


(Background Conversation)


These are the ventricles of the brain, and you can see the size of the ventricles in this individual are far larger than the size of the ventricles in this healthy individual.  And that is some indication ... these data have been replicated many, many times, that larger ventricular size is associated with schizophrenia.  And again, shows us that the brain is afflicted in this disorder.


I said this earlier, but this also is sort of the evidence, and sort of another piece of information about how the brain is affected in schizophrenia, and that’s the cognitive deficit.  These are deficits in learning, in memory and in thinking.  And we see here all elements of cognition, language, memory, attention, what’s called executive function, motor function and visual-spatial function, these are all different aspects of cognitive and memory functions ... all of these are markedly impaired in patients with schizophrenia, as compared to those subjects who don’t have schizophrenia. 


So why do we do genetics?  I’ve shown you this very large cluster of symptoms, cognitive deficits, brain abnormalities associated with schizophrenia.  What is the role of genetics in trying to parse out, trying to figure out what are the underlying molecular or biological bases of these and other neuropsychiatric disorders?  Well, the first question we asked when we’re thinking about doing genetic disorders is ... is the disorder heritable?  Does it run in families?  Is there any evidence that genes ... the biological material that’s passed from parents to children ... is actually shared more commonly in patients with schizophrenia with their family members?  And this is the best evidence for the fact that schizophrenia is genetic.  We’re looking at the risk of schizophrenia in two individuals in a family and the percentage of concordance.  If one individual has schizophrenia, how likely is it that another individual has schizophrenia in the family?


So we see here if identical twins, if one twin has schizophrenia, the other twin has an almost 50 percent chance of developing schizophrenia.  And that’s because identical twins essentially share all of their DNA sequence, so they’re essentially carbon copies of each other.  And in this case, this is pretty good evidence that there’s genetics playing a role, because the concordance rate for schizophrenia is so high: 50 percent, as compared to the one percent that I told you was the prevalence in the general population.  


And as you move down the family tree here ... fraternal twins, children, which are first-degree relatives, siblings, which are first-degree relatives, and parents, which are first-degree relatives, those family relationships share about half the DNA with an individual.  And so you see the risk for schizophrenia in those individuals is a little bit less, from 17 to six percent, respectively.  But still greater than the one percent in the general population.  So again, these individuals who share about half of their DNA sequence with their relatives, if one individual has schizophrenia, there’s an elevated risk of schizophrenia in the family member.  And that again is evidence that genes or DNA are playing a role in the risk for these disorders.


Now we use this kind of model sometimes to think about schizophrenia.  This is a slide generously donated to me by Barbara Cornblatt.  Where we think about schizophrenia such as ... we have these risk genes that increase the risk for schizophrenia as we saw on the previous slide that act with other factors ... perhaps prenatal infection, influenza, a number of environmental effects may also play a role on the developing brain.  And then the developing brain, as the baby is born, grows up across its life span, and has a number of different cognitive deficits, maybe depression or anxiety, social isolation and school failure, and Barbara’s going to talk about this ... before the onset of illness.  This is the so-called prodromal period of illness.  But at some point, and usually in late adolescence or young adulthood, something happens, that a child or young adolescent who has this constellation of symptoms starts to develop positive symptoms, those delusions and hallucinations that ultimately lead to psychosis and the diagnosis of schizophrenia.


And we don’t know what the triggers are, and what the reasons are and what occurs at these points in time that lead to this, but we do think we may be able to figure out what these genes are that may increase the risk for the disorder.  And by figuring out what those genes do, maybe we can impact treatment.


This is a slide of the DNA ... it’s a cartoon of the DNA that is in everybody’s cell and every cell in each of us in the human body.  And this just demonstrates how we start to look at genetics.  Now there’s a lot of technical terms associated with genetics, and I don’t want to sort of bore you with the details, except for one technical term, which I think is important to know, and that’s a single nucleotide polymorphism, or a SNP.  What a single nucleotide polymorphism really is, is just a difference in the DNA sequence between one individual and another.  So if I have green eyes, perhaps I have a different SNP in the gene that codes for eye color, than for someone who has blue eyes who may have another different SNP in the gene that codes for eye color.  And so we can essentially look at individuals at their SNPs by using these genetic testing methodologies that we have, and start to try and find out ... are any of these SNPs over-represented in patients with schizophrenia?  And if they are over-represented in patients with schizophrenia, what gene do they occur in?  And if we can then figure out what gene they occur in and what that gene does, perhaps then we can start to have an influence on understanding first the pathophysiology of the disorder and then perhaps even more hopefully try to treat the disorder by influencing the actions of that gene.


This is an example, and it’s a little complicated slide, an example of how we do this work.  So we’ve looked at one particular gene quite a bit here at Zucker Hillside Hospital.  This is a gene called the dysbindin gene, or DTNBP1.  And just to walk you through the essence of this slide ... what we could do with these gene was look at a number of different SNPs, and in this case, six different SNPs are seen here.  And as we looked to these six different SNPs, we saw that one combination of SNPs ... this CTC-TAC combination seen here ... was over-represented in patients with schizophrenia.  And the evidence for that is seen right here: the frequency of this, what’s called haplotype, or this combination of SNPs, was about 12 percent in our patients with schizophrenia.  The frequency of this combination of SNPs was only seven percent in healthy individuals.  And it’s that small difference, between 12 percent and seven percent, that provides the evidence that that combination of SNPs is influencing the risk for schizophrenia, and thus provides evidence that this gene, the dysbindin gene, is influencing risk for schizophrenia.


But that’s a very, very small effect.  As you can see, the difference between 12 percent and seven percent is very, very small.  And that’s why we need very, very large sample sizes when we do genetic studies.  Because to find those relatively small and subtle effects, you can’t just look at three individuals for example, and find such a difference.  You have to look at hundreds, perhaps thousands, of individuals.


But we’ve gone on with that gene, even though we saw that small effect, to try to understand how it is working in the brain?  This is a paper we published a couple of years ago now in a journal called Human Brain Mapping, where we looked again at that combination of SNPs that we had seen increasing risk for schizophrenia, and looked to see how that combination of SNPs altered total brain volume, using MRI or magnetic resonance image scanning.  And what we saw here was that those patients that had that combination of SNPs that increase risk for the disorder had smaller total brain volumes that those patients that didn’t carry that particular combination of SNPs.  


This was also true, however, in healthy subjects.  So this was a generalized effect.  This combination of SNPs seems to have a deleterious effect on total brain volume, such that if you carried the combination of SNPs that was associated with risk for schizophrenia, one also had slightly smaller total brain volumes.


And when you see an effect like that on total brain volume, one wonders is there an effect on the general cognitive ability of individuals?  So we’ve also studied that question.  And this is a study that was done by Kate Burdek(?) in our group a few years ago, where she looked at, again, the same combination of SNPs in the dysbindin gene that influence risk for the disorder, and then looked at cognitive ability as based on a number of paper and pencil and computerized memory and thinking tests that we have in the laboratory, and found a very similar relationship to what we saw with the brain volumes.  Such that those individuals that carried the combination fo SNPs that was increasing risk for schizophrenia had decreased general cognitive ability as compared to individuals that didn’t carry that combination of SNPs.  


And that’s seen here both, again, in healthy controls and in patients with schizophrenia.  These in green, these are the scores of the patients who carry the combinations of SNPs, and the red are the scores of the subjects that don’t carry the combination of SNPs.  And you can see once again, if you carry that particular constellation or combination of genetic variance, one had lesser or decreased general cognitive ability.


We’ve also looked at negative symptoms. I told you about the negative symptoms in the first couple of slides, and how they really seem to impact the outcome of patients with schizophrenia.  It’s the same kind of story here.  It’s precisely the same combination of SNPs.  If a subject with schizophrenia carries that combination of SNPs, they’re more likely to have more severe negative symptoms. These are three measures: avolition, alogia, the lack of speech, and the flattened or blunted affect.  Again, if you have what we call the risk combination of SNPs, a greater lifetime severity of negative symptoms across each of these three individual negative symptoms.


So at least in our hands, these particular combination of SNPs and in this particular gene seems to be playing a very fundamental role in the risk for schizophrenia.  It increases risk for schizophrenia, it’s associated with decreased brain volume, it’s associated with decreased cognitive ability, and it’s associated with increased severity of negative symptoms.  So here we think at least we may have a nice target in terms of if we could influence the impact of this gene.  Perhaps we could influence negative symptoms, cognition, perhaps not brain volume, and then perhaps risk for schizophrenia.  


And this is not just an esoteric, if you will, study.  The reason we’re really focused on for instance the cognitive and the negative symptom side of things for this particular gene is there’s a lot of data that shows that cognition and negative symptoms are the biggest predictors of how well a patient does in the community.  This is a complicated kind of analysis, but what you’re seeing here is a relationship between cognitive function, negative symptoms and community function.  And the higher these numbers are, essentially, the more tight the relationship is between these two factors and community function.  And what this says to us is ... if we can improve cognition, if we can improve negative symptoms, perhaps then we can improve community function.  


Similarly, at the genetic level, if we could understand the genes that influence cognition, if we could understand the genes that influence negative symptoms, perhaps then we have a pathway into understanding what the mechanisms of impaired community function are in our patients with schizophrenia.  So even though some of these slides on negative symptoms and cognition may seem a little bit esoteric, there’s a real-world implication to these slides in that we’re directly relating this ultimately to the lives of our patients in the community.  And that’s the basis of one of the grants that we have here at the Zucker Hillside Hospital.  The NIH has funded us to study 1,000 patients with schizophrenia, collect DNA samples from them, assess them for their cognitive function and their negative symptoms and their ability to function in the community.  And their goals there again are quite straightforward.  If we can identify the genes that influence cognition and negative symptoms, perhaps we can then better understand the causes of the functional disability associated with schizophrenia.


I’m going to close now with just a few more slides on another aspect of genetics, and another way that we’re using genetics, hopefully to improve the lives of patients with schizophrenia.  And this is called pharmacogenetics.  This is the genetics of treatment response.  Instead of looking for genes that influence the risk for the disorder or the cognition impairment or brain structures, can we use genetics to help us predict who is going to do well or not well with medication treatment?  Dr. Kane is going to talk about some fo the state of the art medications that are available today, but even with these state of the art medications, there’s a lot of variability in how patients do on these medications.  Some patients do very well, some not so well.  Some patients get side effects, some are spared from side effects.  Some patients enjoy cognitive improvement, some patients do not.  We have no way of knowing or predicting who is going to do well or not well on our medications.  So the question we ask is can we use these genetic strategies to understand those variations or those differences in the response to our medications?


And this is a study that was funded by NARSAD, a young investigator award to myself several years ago, where we picked a particular gene, the dopamine D2 receptor gene.  This is a gene that we think is influencing the mechanism of action of the antipsychotic drugs, because this is the receptor to which the antipsychotic drugs bind very, very potently.  And what we could do with this gene was when we genotyped a number of different SNPs in the gene, we found that there was one SNP called the negative 141C Ins/Del polymorphism.  You don’t need to worry about the name so much, except to know that with this polymorphism, about half the population carries one particular form of this polymorphism, so we call those people deletion-positive.  That means they carry what’s called the deletion form of this particular polymorphism.  And about half the population doesn’t carry the deletion form.   And so those People are classified as deletion-negative.  And so when we looked at how patients responded to our medications based upon their genotype, based upon their polymorphism read-out at this deletion allele, we noticed that patients who carried the deletion allele, the deletion-positive people, were less likely to clinically respond to our antipsychotic medications.


What you see in this graph here is the response rate over time in a 16-week clinical trial of the antipsychotic drugs olanzapine and risperidone.  And as the bars go higher, more and more patients are responding to the medications.  And you can see here a pretty large split.  For those subjects that carried the deletion allele, their response rate is only about 35 to 40 percent.  Subjects that didn’t carry the deletion allele, their response rates were about 75 to 80 percent.  So about a two-fold difference at 16 weeks of treatment with olanzapine or risperidone, suggesting at least that this particular form of the dopamine D2 receptor gene was influencing the clinical response to medications.


Now we had to do a lot more studies with this to make this have any clinical applicability in the near term, but it suggests to us at least that we can use these kinds of approaches to dissect the heterogeneity that we see in treatment response.


Now I talked about side effects a little bit.  This is a paper that Christoph Correll in our group published last year in The Journal of the American Medical Association.  Because one of the major side effects with the newer and particular antipsychotic agents is weight gain.  And this is a paper where a number of pediatric patients who had not been exposed previously to antipsychotic medications were going on clinical treatment for any number of different reasons with these newer antipsychotic medications.  And what Christoph did essentially was assess the weight gain liability over 12 weeks in these people who had been exposed for the first time to antipsychotic medications.  And what he noted was somewhat alarming.  The weight gain risk was really quite high for these newer agents.  Aripiprazole, about four and a half kilograms; olanzapine, about nine kilograms at 12 weeks of treatment.  So the weight gain is a real concern with these newer antipsychotic agents.  It doesn’t mean patients shouldn’t take these medications.  We don’t have drugs right now that don’t cause this degree of weight gain, but we still are concerned about the degree of weight gain that we’re observing in our patients.  


And so the question that we could ask is ... are there genetic strategies again to try to predict who is most at risk to gain weight with these newer antipsychotic medications?  And so once again, we focused on that dopamine D2 receptor, SNP or polymorphism that I talked about just a few minutes ago.  For a number of reasons, we thought this polymorphism might also influence the risk of weight gain.  And at least in a preliminary study that we’ve just conducted, the answer is yes, it does influence the risk for weight gain.  


Again, we’re looking now at patients who were treated with risperidone or olanzapine, and the amount of weight gain at six weeks in this case, based upon whether you have the deletion allele, the positive group, or don’t have the deletion allele.  And what we observed here is that patients who carried the deletion allele, the deletion-positive subjects, were more likely to gain weight than those individuals that were deletion-negative.  So on the left side, you see risperidone, the mean weight gain at six weeks was about 15 pounds, after six weeks of treatment in the deletion-positive group, and about five pounds less in the deletion-negative group.  And with olanzapine, the weight gain overall was higher, but the relationship to the genetics was the same.  The patients that carried the deletion allele gained about five to seven more pounds than those subjects that didn’t carry the deletion allele.  Suggesting, again, that we could predict who was going to gain more weight ... not no weight ... as you can see, even if you don’t carry the deletion allele, you’re still gaining a significant amount of weight.  But we could predict who was going to gain at least more weight than the other group by using this genetic strategy.


The difficulty here is that this genotype, the deletion allele that I talked to you about before is associated with greater weight gain here.  It was also the allele, the form of the gene that was associated with less likelihood to clinically respond to medication.  So unfortunately, until we have drugs that really don’t block or act at this dopamine D2 receptor, we don’t really have a situation here where we could individualize treatment at this point in time.  But I think it shows you the promise of the field, and how we’re thinking about using genetic strategies to try to understand both the clinical response to medications and the side effects associated with medications.



Now I’ll just finish with two more slides to tell you about sort of the latest rage in psychiatric genetics is.  And this is a new approach.  I’ve been talking to you a lot about studies of single SNPs or a few SNPs and there were six SNPs in that dysbindin study.  We can now genotype or assess the genetic architecture of individuals, many, many more SNPs in a single snapshot.  In this case, now we can do about a million SNPs at a time.  So we’ve gone, in papers I showed you from 2006 and 2007, respectively, where we looked at one to six SNPs, to now we can do a million SNPs at a single time point.  The costs are a little bit higher, but not astronomically higher at this point in time.


So this really opens up a whole new landscape of research.  Instead of just looking at very small areas of the genome, we can look at the entire genome at a single time point.  And this is really the way the field has moved over the last couple of years, and this whole genome association studies, or genome-wide association studies you read about very frequently now in The New York Times for many different disorders including schizophrenia and bipolar disorder.  Because you can now take these approaches, you need very large sample sizes, but you can take these approaches and look at the entire genome in a single snapshot.  We did the first whole genome association study in schizophrenia a couple years ago, identified a potential new risk gene.  We’re still following that up.  But this kind of approach can be used for many, many different kinds of studies and for many, many different kinds of clinical questions.


And just to show you one example of how we’ve done that in the realm of pharmacogenetics.  What we did there in this study was take a genome-wide association approach to the weight gain problem.  We had DNA samples from those pediatric patients I showed you from the Christoph Correll study where we saw the weight gain across each of the medications.  We had DNA samples from a subset of those patients.  We could genotype them, apply the genome-wide association approach, again a million SNPs at a time, and look across the entire genome looking for evidence that any single gene or combination of genes might be influencing weight gain.


And what we found was quite striking.  We found this peak ... and basically here what you’re seeing is a plot of statistical values, evidence that something’s really happening.  The higher these dots go, the better.  And you see right here, this peak, this spire, lots of little values going very, very high, indicating that within that region, there may be a gene that is influencing antipsychotic weight gain at a relatively profound level.  The statistical significance of this is really quite high.  And so we’re very, very excited about this result.  We need to replicate it.  We have to look at another sample and do the exact same thing and get the exact same result.  So it’s a little high bar to cross, but if we do so, if we can find this kind fo result in a second population, we have very strong evidence that the gene nearby to this constellation of SNPs is influencing antipsychotic-induced weight gain, at least in kids who haven’t been previously exposed to medication.


So we’re really excited about this and hoping to follow this up.  And this was a study actually that was initially funded by NARSAD several years ago, so we’re very pleased and grateful for the support for all of this kind of work.  


So I’ll stop here and just conclude.  I think I’ve told you that schizophrenia is a chronic, disabling brain disease that we are trying to treat.  We think genetic factors play a role in the risk for the disorder.  We also think that specific genes not only influence risk for illness, but may be associated with important clinical manifestations of the illness.  Things like cognitive function, things like negative symptoms, things like treatment response.  But the new methods that are coming available to geneticists these days, these whole genome association approaches and other approaches are available to more comprehensively assess the genetic factors that contribute to illness.  We hope to use those and we’re very hopeful that over the coming years we can use these new methods to really understand the molecular underpinnings of this devastating disorder.  And I’ll stop there and thank you.  (Applause) I can take questions.  Yes?


MAN:   This October of 2009, the three consortiums for schizophrenia, S-gene(?), they did a large study, 20,000 people who don’t have schizophrenia and 10,000 who do.  And they found at least 30,000 gene variants.  And some people said that this is just like trying to find a pin in a haystack.  And this is a waste of money.  This is just throwing out money.  Because it will take at least 100 years to go through all of these gene variants, and that’s just the beginning.  So is this a really just looking for a pin in a haystack?  There’s at least 30,000 genes, and everyone is different.  For schizophrenia, everyone has it differently.  People have it with OCD, people have it with bipolar variants, you know, so many things.  So everyone has it differently, everyone has this environmental and these genetic factors.  So you know, is this really something that’s a waste of money?


DR. ANIL MALHOTRA: Right, so you’re referring to the three papers that came out in the same issue of Nature in October of last year.  Yes, what they did find, though, was despite the fact there was evidence for a lot of small effects, essentially, of ... not genes, actually.  Polymorphisms.  There’s only about 23,000 genes.  A number of different small effects.  It did find evidence that certain genes were actually quite significantly over-represented in schizophrenia.  In particular genes in the HLA system.  And that has led actually to a lot of follow-up work really around the world to understand those genetics.  Because even though the effect may be small in the population as a whole, in a given individual, the effect could be large.  What genetic cannot do, just on the face of it from a statistical result, is tell you sort of which genes are influencing risk for any individual given.  But what they can do is lead you to pathways or biological mechanisms which may have much larger effects in any given individual.  And so by understanding some of those genes and how they work or even how they cluster together, I think then we can actually understand the biology better.  And if we can understand the biology, that’s really the gateway to the different kinds of approaches to treatment.  And so even though there may be a number of genes in the general population, some of them may be very, very important, and to not try to find them essentially I think would be a mistake.  Yes?


MAN:   (Inaudible Question/Off-Mic)


DR. ANIL MALHOTRA:   No, I don’t think you have to go that far.  There was actually a very nice example in the New York Times yesterday morning.  Fragile X syndrome, which seems like a disorder you could not do anything for.  You know, severe mental retardation.  They found the gene for Fragile X syndrome, a guy named Steve Warren at Emory University found the gene for Fragile X syndrome.  He sort of thought ... he actually agreed with you when he found it.  He said, “Well, now what do I do?  It’s a gene that’s involved in synaptic communication.  You know, the system is set too high.  We have to turn it down.  I don’t know how to do that.  I’m a geneticist.”  


He actually made a mistake at a conference and he sat down in the wrong room.  And the guy who sat down next to him was this guy named Mark Baer(?) who, he was sort of saying, “Oh I think I’m in the wrong conference, I was looking for the Fragile X, yada yada.”  And he starts talking about this problem he has, he’s got this gene.  The guy next to him says, “You know what?  I’m working on developing proteins that turn down the synaptic noise in the system.  We should work together.”  So they started working together.  And it’s not immediate, okay?  This is something that happening in the mid-1990s.  But what they did, they started working together and they identified a compound that actually turned down the system in the patients that carried the right genetics.  They had the gene for the Fragile X syndrome.  They actually haven’t revealed exactly what the biological factor is that separates out.  So in a subset of patients with Fragile X syndrome who carry a specific SNP or maybe a set of SNPs, this drug seems to work.


Novartis has taken it up.  They released this information two days ago.  It’s still very preliminary, a lot more work needs to be done, but apparently it’s a revolutionary breakthrough.  And I think that’s an example where you had this gene that no one really knows what it does in a disorder where you think well what could you possibly do for it?  Severe mental retardation with these Fragile X kids.  And yet, now there’s a drug that seems to actually ameliorate the symptoms.  So I think it’s actually quite hopeful from that perspective that these kinds of approaches can work, and I can’t say it’s tomorrow, but the Warren-Baer meeting at the meeting took place about 1996-97, so it took ten to 12 years before they actually got to a pharmaceutical product.  But things move faster these days, too.  I find that very encouraging.


WOMAN:   Hello, doctor.  Over the course of the years, does the cognitive dysfunction continue in the schizophrenic as they age?


DR. ANIL MALHOTRA:   Yes, that’s a good question.  It depends really on the patient.  It tends not to get better.  In general, it tends to plateau.  The biggest insult really occur in the earliest phase of the illness.  Patients go through a relatively steep decline in cognitive dysfunction as they develop the disorder in the younger years, and then tend to plateau out over the extent of their lives after that.


WOMAN:   How about with the use of medication?  Is there a difference medicated/non-medicated? 


DR. ANIL MALHOTRA:   That’s a bit of a controversial issue, but I would argue at least at this point, the medications have not been shown to be very effective for enhancing cognitive function.


WOMAN:   Getting back to the neuroleptics, the new ones, I notice that many presenters, when they’re talking about the new neuroleptics, they seem to be talking about work they’ve done with olanzapine, Geodon, all the new ones.  What’s happening to Clozaril?  You know, I mean, considering my son takes that, and you know, I see everybody seems to hedge away from Clozaril.


DR. ANIL MALHOTRA:   No, we don’t here.  Dr. Kane was the first author of the paper that led to the introduction of clozapine in the United States.  We have a clozapine clinic here at Hillside that sees about 200 patients at any given time.  We recommend clozapine quite frequently to our patients, and we’re still doing research in clozapine.  I didn’t show you this.  The big side effect for clozapine is this blood problem.  


WOMAN:   Yes.  We know about that.


DR. ANIL MALHOTRA:   And we’re doing a genetic study right now to try to find ... are there genetic factors that predict who is going to get that blood problem, and if we could, find it, and then perhaps people wouldn’t have to have the blood test if they were at low risk for this blood problem.  And we’ve had some pretty encouraging results with that, actually.  Similar to this study with the weight gain, we’ve done a whole genome association study.  We have a significant result.  We’re trying to replicate it.  And there’s one other paper coming out in the HLA system in the Journal of Clinical Psychiatry in a few months, also demonstrating success in that domain.  So by no means, even though the study I showed you with the first episode and the pediatric patients, usually clozapine is not used as a first-line drug.  Which is why we’re not using it in those studies.  But we’re certainly interested and eager to pursue clozapine as a treatment option.


WOMAN:   I have two questions.  First of all, this is not a question, but I notice that very often revolutionary research happens serendipitously.  Which is very upsetting.  We have to get people to go to the wrong conference more often, right?  (Laughter) Then the other thing is ... I think you’re doing most of your research with teenagers or very young adults.  Many of us have grown children who are older, let’s say 40s, 30s, 50s or whatever.  What about them?


DR. ANIL MALHOTRA:    No, we’re doing research in those areas, too.  We focus a little bit on the earlier phases of illness here because from a biological perspective, sometimes it’s a little easier to understand what’s going on because so much has not happened yet.  And also, it’s blocking things earlier on.  And Barbara Cornblatt will talk about this at the earliest possible stages, may have a greater impact down the line.  But we also do chronic schizophrenia studies also in patients, and in my large-scale genetic studies, those dysbindin studies, the mean age of our subjects is about 47 to 50 years old.  So we’re certainly studying that, and Dr. Kane will talk about a risperidone study that we’re doing in again, not (Inaudible).


WOMAN:   (Overlap) So you haven’t given up on them yet?


DR. ANIL MALHOTRA:   Absolutely not.


WOMAN:   (Inaudible Portion) SHANK3 gene ...


DR. ANIL MALHOTRA: On what gene?


WOMAN:   SHANK3.  It’s a gene associated with schizophrenia, and they said they’re doing work on this gene to try to find some new medications.  Do you know anything about it?


DR. ANIL MALHOTRA:   I’m sorry, I don’t.  I haven’t heard.  And there’s a gene called ANK.  I don’t know if it’s related to that in any way, but the SHANK gene I’m not familiar with.  


WOMAN:   Hi.  I would like to find out, are you doing anything with dual diagnosis?  If a patient is ... diagnosed and ... do you do any comparison?  Would you be doing any research on that?


DR. ANIL MALHOTRA:   Yes.  We have a pretty active program that Dr. Serge Sevy(?) in our group has just been funded to study the treatment of patients who have co-morbid cannabis dependence and schizophrenia, and looking at treatment strategies for those kinds of individuals.  We’ve also done some genetic studies looking to see if in particular cannabis dependence is influenced by specific genetic subtypes.  We haven’t gotten much results yet, but we are doing both treatment studies and genetic studies in that area.


WOMAN:   I worked on the post-traumatic stress disorder back in ‘87 for the Vietnam generation after 15 years, and I haven’t seen anything done ... I would like to.  They had a mental health conference.  Hispanic mental health.  And they approached some of those issues.  Thank you.


WOMAN:   Is there any genetic proof ... any absolute genetic final proof that somebody has schizophrenia?


DR. ANIL MALHOTRA:   No.  We don’t have a diagnostic test, if you will, from any of our genetic findings as yet to say that.  And I don’t know that that will ever be the case, necessarily.  It’s not 100 percent explained by genes.  There are environmental factors and other factors that play a role.  So I don’t think we’ll ever have a definitive, if you will, genetic test.  The work we’re doing is just trying to find those genes that influence or increase the risk for the disorder.  But I don’t think they’re deterministic in that way.  They’re what we call probabilistic.


WOMAN:   Is cognitive rehabilitation effective?


DR. ANIL MALHOTRA:   You’re sort of getting a bit out of my area of expertise.  There are a number of studies with cognitive rehabilitation showing that it can have some impact on cognition.  The difficulties being that it’s a relatively lengthy and time-consuming approach, and probably should be combined with other approaches, perhaps including pharmacotherapy.  But there’s a lot of work going on in the area of cognitive remediation and cognitive rehabilitation.  


WOMAN:   Are you looking for people to participate in the study?  Are you looking for patients?


DR. ANIL MALHOTRA:   Sure.


WOMAN:   And how would they contact you?


DR. ANIL MALHOTRA:   The best way would be to ... I could give you my card right now, but otherwise, we have a website also that has our information.  And perhaps I’ll get some information and leave it at the back of the room.  My office is right next door, so I can run and get it and leave it at the back of the room and people can pick it up and there’s a phone number which they can call.


MAN:   (Inaudible Portion) and ... you’ve made an example of the schizophrenic brain and the person who doesn’t have any mental illness.  Now do you take into consideration the fact that when you do take an MRI of a person who has schizophrenia, by the time they’re, let’s say 30s, 40s, 50s, that they have been exposed to so many drugs over this time that you’re going to see some big differences compared to someone who has not.


DR. ANIL MALHOTRA:   Yes, we absolutely take that into consideration.  And that was a first episode patient with schizophrenia who hadn’t been previously treated with any medications.  And actually this is why we’re focusing to some degree on the early phase patients, is because our work there is really focused on this early phase, first episode patient, because they haven’t been previously exposed to medications.  So the cognitive studies, the MRI studies and even the genetic studies we do are done as patients enter the hospital hopefully prior to medication.


Okay, thank you all for your attention, and very good questions.  (Applause)


DR. JOHN KANE: Thanks very much, Anil.  So we’re going to move on now to the treatment of schizophrenia, the state of the art.  And as I mentioned before, my name is John Kane.  And we usually share our disclosure information.  So these are the pharmaceutical companies and other companies that I have consulted for.  And most of us in academic do consult with ...

(END OF TAPE)

