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SHAHRDAD LOTFIPOUR, PhD:  The first presenter I’d like to present is Dr. Berit Kerner. She is the NARSAD 2008 and we believe the 2010 Young Investigator Award. She’s the Assistant Research Geneticist at the Center for Neurobehavioral Genetics in the Department of Psychiatry and Biobehavioral Sciences, and Dr. Kerner received her medical degree in Germany at the Medical School of Hanover. She did a fellowship in medical genetics at the Intercampus Genetics Program at UCLA, and that was followed by a residency in Psychiatry at the University of Essen, Germany, and she has been a researcher at the Center for Neurobehavioral Genetics at the Department of Psychiatry at UCLA since 2003.  She has received funding support through a K08 Award from the NIMH, NARSAD Young Investigator Awards and, most recently, an R01.  Please help me welcome her.

(Applause)


BERIT KERNER, MD:  Thank you so much.  Can everybody hear me?  Is that loud enough?  Good.  Thank you for inviting me today here and giving me the opportunity to talk to you about our most recent findings in bipolar disorder.  I would like to talk to you today about heterogeneity in bipolar disorder, and I hope after my talk you will understand a little bit better what that means and what it could mean for our search for genetic risk factors in bipolar disorder and maybe in the future for individualized treatment.  

Bipolar disorder is a very common mental disorder affecting millions of individuals in the United States as well as worldwide.  This disease is characterized by episodes of euphoria alternating with severe depression, often in a very unpredicted manner.  The symptoms of bipolar disorder vary considerably between individuals as well as during the course of the lifetime.  Here you see many different subtypes of bipolar disorder, and therefore, we often refer to those also as mood disorder spectrum, and the expressions of these disorders can actually change over the lifetime as well.  But bipolar disorder does not only affect the brain alone.  We also find a lot of symptoms affecting, for example, sleep, circadian rhythms, weight loss and weight gain, attention deficit, hyperactivity disorders, obsessive disorders as well. 

Now, what we know is that bipolar disorder has a very strong genetic component.  And how do we know that? In studies involving monopsychotic and dipsychotic twins, we found that monopsychotic twins who share about 100 percent of their genes show a concordance of bipolar disorder in about 40 percent which is much higher than in dipsychotic twins who only share about 25 percent of their genes.  And here you see three different studies, and the results are very consistent. This is the Finnish Twin Registry, the British Marsley(?) Twin Registry and the Danish Twin Registry.  

Now, is bipolar disorder a genetic disorder, and how can we approach this?  How can we find genetic risk factors that may influence our susceptibility to this disorder?  From the twin studies, we know genetic factors are not the only ones. There is a strong environmental component as well, but finding genetic factors would actually probably allow us to find more specific treatment.  One approach that is taken nowadays is to look at other probably rare Mendelian disorders, often developmental disorders that share certain symptoms with bipolar disorder.  I would like to talk to you about three examples, and there are many, many more, but those were ones that gave us some insight in maybe underlying genetic courses.  

The first one is Prader-Willi syndrome. It’s a very rare Mendelian disorder and individuals are characterized by characteristic facial features and by developmental delay as well as eating disorder leading to severe overweight.  The underlying genetic cause is known. It is a deletion or it’s genetic variant on chromosome 15, and it is very well studied. Now, Prader-Willi patients share symptoms of psychosis as well as obsessive compulsive disorder with schizophrenia, and most recently there was a study on schizophrenia that actually showed the genetic alterations in this region were also found, or close by were found in patients with schizophrenia.  


Another syndrome spectrum is the neurocardial fasciocutaneous syndromes. There’s a group of disorders, neurofibromatosis and Noonan syndrome and many others, that are very rare and you probably haven’t heard the names before.  However, they are very well-studied, and the genetic cause is well-known, and those individuals share often with bipolar disorder symptoms of dysthymia and anxiety.  Also psychotic symptoms and depression are well known.  Another syndrome here, Coffin-Lowry syndrome, it’s just to show you how those children look like.  We found ... actually the research community found out that those individuals actually have mutations in a cellulous pathway, the Ras-MAPK kinase pathway, that is also involved in stress response, and it transmits neuro signals from the glutamate receptors, growth factor receptors, dopamines, serotonin, (Inaudible) and receptors to the DNA to the cell nucleus, and there it leads to changes in DNA expression.  

Here is the pathway again and also a number of syndromes, and I’ll just browse through it.  This pathway is actually very well known, because it’s also involved in learning and memory and, not surprisingly, most recently one kinase in this pathway has been associated with bipolar disorder, and it is a target for the medication that is mostly used in bipolar disorder with this lithium, valproate and lamotrigine.  Yes?

WOMAN:  Could you speak up a little bit?


BERIT KERNER, MD:  Oh, sure.  Yes, definitely. Thank you for interrupting.  Good.  So another syndrome that you may have heard about is velo-cardio-fascial syndrome, and this is caused by a deletion on chromosome 22q11, and I think about 30 percent of individuals with this particular deletion will experience psychotic symptoms or bipolar disorder in their lifetime.  And here is the spectrum of symptoms that you can find, often congenital heart disease, immune deficiency and attention deficit or hyperactivity disorders as well as developmental and learning disabilities.   

Now, what can we learn from this?  I think some recent approaches now start looking at those genes involved in those known syndromes and see if we can find maybe mild imitations also in patients affected with mood disorder or schizophrenia.  An interesting aspect of velo-cardio-facial syndrome is that these individuals often have actually disorders of the thyroid metabolism, and this is also a very well-known cause for mood disorder and bipolar disorder, and it’s something that I really would just very briefly like to touch on, because it’s already well known and there’s a wealth of information in the literature. However, it is often forgotten, especially abnormalities in the protein thyroglobulin causes Grave’s disease, autoimmune thyroiditis as well as psychosis and depression, and I think this is a very good probably target to be examined in our patients as well.

Now, genetic factors may not be the only cause of bipolar disorder.  We know that there are environmental factors that also play a role, and I would like to switch gear here a little bit and talk about something that the second speaker will elaborate a little bit further on which is prenatal exposure to alcohol.  We know that fetal alcohol syndrome has very characteristic symptoms, including growth deficiency, a unique cluster of minor facial abnormalities as well as central nervous system dysfunction and structural brain anomalies.  Here you see some of the facial features that can be seen in individuals who are exposed to alcohol prenatally, especially in the first trimester.  


A most recent study looking at mood symptoms and other psychiatric disorders in children, age 8 to 16, where prenatal alcohol exposure was known, found that actually the prevalence of mood disorders as well as other psychiatric disorders was much increased compared to controls.  You see here three different groups with different symptomatology and different severity of prenatal exposure.  But drug and alcohol abuse do not only play a role in prenatal exposure.  We know very well that bipolar disorder has a very high rate of comorbidity with substance abuse, alcohol dependence as well as nicotine abuse, ADHD and eating disorder as well. 
I think the relationship of all these comorbidities to the bipolar phenotype is not completely explained. However, what we know is that substance abuse can delay recovery and often leads to a more severe disease phenotype, disease course and slower recovery and decreased compliance with medication.  


Now, I was interested in looking at the course of the comorbidity in a very large study of the NIMH where families and individuals with bipolar disorder recollected over the last 20 years, and now we have data of about 4,000 people and thousands of them have DNA data as well.  So these individuals, now in their 40s, have data in the medical records as well as their recollection of the symptom onset, and I was amazed to find that for a small group of them, about seven percent, symptoms already occurred under the age of 10 years.  When we look at the age group 10 to 14 now in their development, it turns out that five percent already at this very young age start abusing alcohol and Cannabis, and what you also can see is a very clear cut division between two groups, one who has manic symptoms and no substance abuse and the other one which is about 13 percent, and the other one a smaller group, five percent, where actually depressive and manic symptoms not as prevalent, but substance abuse definitely is detectable.  

If you look now at the age 15 to 19 years old, you see that the substance abuse group increased to 20 percent. The group with manic symptoms already has reached 40 percent, and there’s about 40 percent who do not have symptoms yet but probably develop them by the age of 21.  The other interesting aspect of this development is that the treatment and the final diagnosis of bipolar disorder is often very much delayed, and for me it was amazing to see this data, and I really wonder if we miss here an opportunity of early detection and also treatment that would alter the course of the disease. 

Now I would like to talk to you a little bit more about genetic data that we collected, and those are data here now from the same study that I talked about, the NIMH bipolar family study, and here in this data set we found that about 10 percent of individuals were diagnosed with a developmental disorder.  About 10 percent had a thyroid disorder. We don’t know anything about fetal alcohol syndrome or exposure because this question was not asked, and drug and alcohol abuse is present in about 50 percent of individuals.  About 10 percent of individuals had a seizure disorder and then the rest had only symptoms of bipolar disorder. 

Here you see that the sample of individuals can clearly be divided in three groups, one class who has only symptoms of mania and depression, which is the blue one, about 47 percent with very mild comorbid symptoms. The second class, the green one, is the class where substance abuse and alcohol dependence is highly prevalent. The third class, or here the first class, the red class, 28 percent of the entire sample has manic and depressive symptoms but also other comorbid conditions like panic disorder, social phobia, eating disorders, ADHD, nicotine dependence, and psychotic symptoms, substance abuse and OCD.  

We now did a genetic analysis, a genomewide association study with about half a million of snips genomewide, and we did this analysis separate for each class, and what was interesting to see is that we found highly significant associations only in class one, the class where substance abuse is not prevalent and other comorbid symptoms are detected, and what is interesting here is that we found actually an old friend, it’s thyroglobulin gene that is already know to cause psychotic symptoms and also mood disorder.  The other two genes are of unknown function and less well characterized, and certainly we do have more work to do to reproduce these findings and also characterize the other two genes, but what is interesting is that probably this group has the strongest genetic contributions, and more work needs to be done in the other ones. It could be that our data set of 1,000 individuals is still too small to detect less strong genetic effects.  

Now, why are we interested in finding genetic risk factors?  And I think one reason is ... and the third talk will actually discuss this in a little bit more detail ... right now our treatment options are still quite limited.  I think our patients do not so well.  About 50 percent respond to lithium, lamotrigine a little bit higher.  Not quite this placebo, not extremely impressive. I think it would be nice to really find better targets and more individualized treatment options for our patients, because we do deal with a very heterogeneous group of individuals. And last but not least, I would like to mention that medication may not be the only way to treat these patients.  So thank you so much for your attention, and if you have questions, I’m happy to answer them.

MAN:  Wasn’t it one thought that you could diagnose a bipolar like between 18 and 24?  Between 18 and 24 years of age you could diagnose usually?  That’s when I was diagnosed in college, where your mind is racing and everything else, and you got to slow it down.  You know, you (Inaudible) misdiagnosis a lot of times. You know, it took me three years to get correctly diagnosed, but in here it seems like the most recent literature I’ve been reading, it says that they are diagnosing much earlier.


BERIT KERNER, MD:  Right. I think ...


WOMAN:  Could you repeat the question?


BERIT KERNER, MD:  Yes. So the question was usually we think that bipolar disorder occurs at the age of 18 to 21, and then, okay, you may be misdiagnosed for two or three years, but now the literature seems to show that the onset is actually much, much earlier, and I was actually under the impression that, yeah, bipolar disorder is a disease of young adulthood, adolescence.  However, when I look at this data and when I look at the report of the patients actually, for about 50 percent of the patients, the onset is much, much earlier, and the prevalent symptom is often depression and not necessarily mania, and then individuals either go on and maybe treat themselves with alcohol or drugs or find other ways to deal with it, and then the manic phase comes a little bit later.  But there is also a group of individuals where maybe mania is the first. So you see those are really ... it’s the average of a group, so manic symptoms are already present in about ... let’s say like in this first class ... in about 20 percent of individuals. In this class here, it’s 60 percent of individuals who have manic symptoms. Depression is always more prevalent, and then you see alcohol dependence, Cannabis, cocaine, sedatives, stimulants, opiates.  Nicotine is also probably one of the first indicators of some problems.

SHAHRDAD LOTFIPOUR, PhD:  The microphone’s not working.  We’re going to have to speak up.


WOMAN:  As patients age, like with the age of patients, is there any different way, method of treating or different types of drugs to treat them with that can be disassociated from regular cognitive deficits?

SHAHRDAD LOTFIPOUR, PhD:  Can you repeat the question?


BERIT KERNER, MD:  Yeah, the question was as patients age, is there any difference in treatment?  Is that what I understand and how to approach the cognitive deficits of the medication maybe, introduced by the medication?  Is that what you asked? I am not a clinician, and I’m not really a psychiatrist, but maybe our last speaker will be able to address that question a little bit better. 


SHAHRDAD LOTFIPOUR, PhD:  Next question.


WOMAN:  I’ll talk loud.  Your last remark, I didn’t hear too well.  I think you said that there are in some cases other options besides medication to treat.  


BERIT KERNER, MD:  Right.


WOMAN:  I have a family member who has bipolar. It’s not the most extreme case, but it’s still a lot of suffering for her. For 10 or 11 years, she has refused to use medication because of a very bad experience she had with medication, and I’m wondering, can you name some ways that maybe we can think of to perhaps help her since she refuses to use medication?

BERIT KERNER, MD:  Yeah, again, I’m not really a treating psychiatrist, but I referred to especially the group of the children, you know, where you detect depressive symptoms very early on and maybe behavioral interventions or just some environmental structuring would really help very early on. I’m not quite sure, if the disease course is very well-established, if there are other ways, but I think nowadays there are several studies on the way where they actually looked at psychotherapy and behavioral interventions and structuring of the daily activities that actually showed quite good results, but I think it really depends on the individual patient if it works or if it doesn’t work.


WOMAN:  Thank you.


BERIT KERNER, MD:  You’re welcome.


MAN:  Yes.  I think in one of your last slides you mentioned that there is a gene, I guess, thyroglobulin that distinguished pretty well a class of bipolar patients from another group.  Who are the members of that class that were distinguishable from the other groups, and what was the other group from which they were distinguishable?

BERIT KERNER, MD:  Oh, okay.  So we found this gene in the red group.  Does it work?  This class. So drug abuse and alcohol is not too prevalent. It doesn’t seem to be environmentally influenced to a great degree, and also the disease was severe enough to show some other comorbidity, so it doesn’t seem to be only behaviorally introduced.  So of course, we do need to reproduce those findings. There are very preliminary results, and I think the next step would probably go to just sequence the gene, because I don’t think we really found the causative reason for it, but because structural abnormalities in this protein are known in patients with bipolar disorder, I think it’s a very good way to go to really find something, and since we know that thyroglobulin is also a target for lithium, it would be very interesting maybe to see if some patients who have mutations in this gene are the ones who don’t respond to lithium, and maybe really need a different treatment.  So I think if we would have a very easy screening tool for those disorders, maybe a molecular, I think it would really help in treatment. And what was interesting when I looked at the medical records of those patients, not all of them have actually documented thyroid hormone abnormalities.  So it could very well be that there are sub threshold or other things going on that may be interesting.  So I think it definitely is just very first step, and we do need to look more in-depth in it, but because we have such a wealth of information on those metabolic abnormalities in bipolar patients, I think it’s a very valuable way to go.

WOMAN:  I was wondering if you have heard anything about benefits from changing your diet.  So, for instance, this friend of mine who has bipolar disorder has gone to a completely raw diet, (Laughs) and claims that her bipolar disorder is better for the most part than it was with all the different meds that she tried. I’ve heard rumors about ... oh, what is it?  Whatever the product is in bread that they’re trying to get ...


BERIT KERNER, MD:  Gluten?


WOMAN:  Yes, that if you eliminate that from your diet, there’s been some indication it’s helped schizophrenia.  I don’t know, and so I want to find out.


BERIT KERNER, MD:  I don’t have really too much knowledge about it. I know that there’s a small group of patients with celiac disease or gluten intolerance who develop psychotic symptoms, so there could be a link to it. If that is the case for all the patients, I don’t know, and again, you know, I think it’s such a diverse disorder that for some people it may really work and for others it may not at all.


WOMAN:  Thank you. I would like to know if you have any research on Abilify. If you have any experience with Abilify in bipolar.


BERIT KERNER, MD:  Abilify? Maybe that’s a better question for the clinician later on. The third speaker may be more knowledgeable about this.


WOMAN:  Pardon?

BERIT KERNER, MD:  The third speaker today would be more knowledgeable about it maybe for a clinician.


WOMAN:  I have a son that’s done quite well on Abilify. He was on lithium before.  So I was wondering if you had done any research on it.


BERIT KERNER, MD:  Yeah, you know, I am not a clinician, so I don’t really see bipolar patients, but we will have a third speaker, and he is a clinician.


WOMAN:  Oh, she would know.


BERIT KERNER, MD:  And so he will be able to maybe answer this question.


WOMAN:  Okay, thank you.  Thank you.


BERIT KERNER, MD:  Yes, you’re welcome.


WOMAN:  Hi, well, I just wanted to ... so your main research is doing the genetic studies.


BERIT KERNER, MD:  Exactly. Yes.


WOMAN:  Okay, well, last week when I was at UC Irvine, they have a huge program with the genetic studies, and they’re very, very close, and I’ve been hearing this for years where they’re really working on trying to figure out which drugs will work with which patients and their DNA, so we’re not going with this hit-and-miss program within the dark.  And so how ... do you work with UC Irvine?  Are you guys working separately?  Do you ever make contact with each other?  That’s one question, and then the second question would be, how can some patients here, if they’re in the program already at the Neuropsychiatric Institute, get access to ... like a patient that’s taking lithium ... find out whether they’re one of the 50 percent that would do better with a placebo or lithium, and especially for people that have tried a cocktail of 20 to 30 different drugs?  Because, you know, how close are we?  I heard from Irvine how close we are, but are there any people that can get into some of these programs, so we’re not just shooting in the dark with these medications that have so many side effects.

BERIT KERNER, MD:  Yeah, those data are from a consortium of 20 centers throughout the U.S., and Irvine and San Diego are one of those.  So we collect all the patients we can get, and if you know patients or families especially who want to participate, I think there is ample of opportunity.  We really look ... and this is an effort going on for now 20 years, you know, characterizing these patients, interviewing them, making the diagnosis, and it’s a long, long step.  Now I think we are at the place where we have really a large number of individuals where we can then now look more specific at subtypes of bipolar disorder. I think up until now we really lumped everybody together, saying there need to be one gene for bipolar disorder, and it turned out it probably is not the case, and I wanted to raise this awareness and say, you know, there’s so many ways of getting to this disease, and the expression is so variable. We probably deal with many, many genetic risk factors in addition to environmental stress and whatever we have.  So it is, I think, still a long way to go until we really find drugs that are new and target those pathways that I described. It is a long way. It needs to go through approval, through animal studies, to safety and all those things.  

But I think what I tried to show here is that you really need to look at the individual patient, the way it comes, when it starts. I think we have a huge opportunity to look at the children and very early symptoms of depression, treat them, help them in the situation. I think that we do have an opportunity addressing drug abuse and alcohol abuse to a degree that maybe makes the cause of the disease a little bit more tolerable. I think that checking the thyroid hormone metabolism is a very good step, and I’m not quite sure that every doctor really looks at that, but it’s a very easy treatment that is already available, especially for symptoms of depression and mania as well. 

So I think there are many things that we can do right now while we are on the way, and it is still probably a step to go, but on the other hand, I think that the possibilities are unprecedented with our new technologies of really looking genomewide for abnormalities in certain pathways, and with the sequencing cost coming so much lower now that we can really target what we want to look at and maybe 200, 400 genes and really look.  Do we find any abnormalities there?  I think that our chances are really good to find something. 

SHAHRDAD LOTFIPOUR, PhD:  Just a couple more questions.


WOMAN:  I have been told by more than a couple doctors that we’re very close to being able to take blood tests to find out about mental disorders.  Is this true, and what kind of future aspect are we looking at?

BERIT KERNER, MD:  Yeah, I would be very cautious about it, because, you know, my idea of it is more that we really have many, many risk factors, and just taking a simple blood test will probably not cover all of them.  So it’s really very hard to predict just from one single test if somebody will be affected or not, also taking into account that the environment probably and our lifestyles do have an influence on it.


WOMAN:  They were speaking about, you know, the future and (Inaudible) the different tests they’re working on that may enable this in the future.

BERIT KERNER, MD:  Right.  Yeah, I think as we find really solid risk factors, I think that would be probably a way to go, at least to identify those that we know, but there may be many more that we don’t know.  So I think I see it more in this way, that as we identify certain pathways where lithium maybe works or maybe not work, so that we are better able to really identify those individuals for whom that will work and those who need other approaches, so that we don’t have to go through these trials of does it work or doesn’t it work.



WOMAN:  I really don’t need it.  


SHAHRDAD LOTFIPOUR, PhD:  Okay.


WOMAN:  I have a daughter that recently had some thyroiditis, okay, and she also had ADD.  Now, we have mood disorders in the family, but I’m wondering, when you said talk to your doctor about it, they said, “Well, it seems to have, you know, run its course,” but what do you ... since you’re linking those things, what would I want to investigate there, since there is mental illness in the family?


BERIT KERNER, MD:  I would sequence the gene. (Laughs)


WOMAN:  You would what?


BERIT KERNER, MD:  Sequence the gene that she has.


WOMAN:  I could tell ... I mean, can I ...


BERIT KERNER, MD:  That would be interesting, yeah, because thyroiditis is actually associated with thyroglobulin precursor gene, and maybe she actually has an abnormality there that would lead to mood disorder and would be the underlying cause.


WOMAN:  Right, but so I would just say to the doctor, “I want the gene sequenced,” or I mean, you can do that?


BERIT KERNER, MD:  Yeah.  Enroll in a study. That would be great. I’m pretty sure we will go ahead and sequence this gene in a number of patients, so yeah.


WOMAN:  How is that done?


BERIT KERNER, MD:  To sequence a gene?  It’s just a laboratory test where you really read base for base of the gene and just ...


WOMAN:  So that isn’t just with a family doctor. That would be somewhere where I would ...


BERIT KERNER, MD:  It is just a simple blood draw, and then it could be done in a center, you know, and maybe enrolled in a study.  Yeah.


WOMAN:  Okay, all right.  Thank you.


BERIT KERNER, MD:  Yes. I hope that will be the future.  You know, right now I think it’s too preliminary I think. We need to probably write a protocol, get the IRB approved, things like that to really enroll patients, but I see that that will come in the future if we identify something. It will be just a simple blood draw, and you can just sequence your gene and find out if you have something or not. 


WOMAN:  Okay, thank you. 


BERIT KERNER, MD:  You’re welcome.


SHAHRDAD LOTFIPOUR, PhD:  Maybe just one more question.


MAN:  I just wanted to know if your work relates at all to stem cell research. Is there anything about your work that relates to stem cell?


BERIT KERNER, MD:  Not at the moment, but I will not exclude that for the future.


SHAHRDAD LOTFIPOUR, PhD:  All right, well, thank you so much for your questions.


(Applause)

(END OF TAPE)
