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JOHN H. KRYSTAL, MD:  And I also want to thank you all for coming.  I just want to say a few words about NARSAD, and to say a few words about Yale.  But it really is all about the kinds of stories that you heard of there, which is that mental illnesses are disabling, they’re life-threatening, and we need better ways to treat these illnesses, and even better ways to prevent them.  And so here we are, at a time when the science is more exciting, more powerful, more informative, than it’s ever been in the history of our fields.  And yet, it is perhaps among the most challenging times to fund that research.  To develop and help young scientists to get their career started, and to enable established outstanding investigators like we have in the various departments here at Yale, Psychiatry, Child Study Center, Neurobiology and others, to work on these problems.


So that’s where NARSAD comes in.  And NARSAD is the largest private foundation that supports the kinds of research that you’ll hear about today.  And all the people that will be speaking to you have, at various times in their career, benefitted from NARSAD grants.  I myself have received, over my career, three grants from NARSAD that have been, each time, very helpful.  So I hope you will think carefully about NARSAD as you hear about the presentations today, because you can make a difference by contributing to NARSAD and helping them to support the kind of work that you’ll hear about today.


So without further ado, let me introduce another chair here at Yale.  It’s Fred Volkmar, who will be our first speaker today.  Telling us about autism.  (Applause)


FRED VOLKMAR, MD:  So let’s see if we could get it to work, and I’m sticking to finishing by two o’clock.  Okay, good.  So welcome, everybody, it’s a pleasure to be here to talk to you today.  Let me point out, for anyone who is interested, there is a website that has more information on autism, and also actually there’s a whole series of lectures on autism on YouTube.  Dr. State, among others, who’s on YouTube in 41 languages, including Pashto and Urdu.  This is actually an undergraduate course at Yale which the secretary of the university kindly helped us digitize and put online.


As per usual, I need to tell you my conflicts, which are several grants.  I’m the editor of a journal, “The Journal of Autism,” and some books.  And by way of that, I also get to plug the book.  I’m going to say a little bit about autism, which is there are some paradoxes.  Autism was once thought to be rare; it’s actually now thought to be relatively common.  The broader spectrum affecting about one in 100 to 150 children.


There was early confusion with schizophrenia, we actually now realize that autism and schizophrenia are very different.  Autism was thought to be congenital, but until very recently, autism was really not diagnosed until typically around four to five years of age; that’s actually now changing really quite dramatically.  There’s a lot of issues in terms of thinking about lumping and splitting as we move into DSM-V, and if anyone’s interested, we can talk about that in a question.


Lee O’Connor was the man who described autism back in 1943.  He said there were two things about it that were unusual.  One was these were children who he said lived in their own world.  They were autistic, cut off from other people.  And he very poignantly described how in contrast to typically developing children, these are children for whom the non-social world seemed much more important than the social world.  The reverse of the usual situation in life.


He also talked about how these children, although they weren’t very related to the social world, they were bothered by changes in the non-social world.  So little changes in the environment would set the child off.  Over the years, there was, as I mentioned, a certain confusion with schizophrenia.  As Scott(?) clarified, the 1970s, among other things, twin studies made it that autism, strictly defined, was a strongly genetic disorder.  Also it became apparent, as children with autism were followed over time, about 20 to 25 percent of them developed seizures, epilepsy.  And that became very interesting for people thinking about the brain basis of autism.


Over the years, there have been various approaches to diagnosis.  The current one, it’s called DSM-IV.  And it’s actually identical to the international classification of diseases. This was based on a large study that was done back in the early 1990s.  At the moment we have autism in four other categories; Asperger’s, Rett’s, something very rare called ‘Childhood Disintegrative 

Disorder,’ and the broader so-called PDD-NOS, Pervasive Developmental Disorder Not Otherwise Specified.


It’s interesting, if you look over time, and this is by five-year blocks, you can see that the number of peer-review publications for you in autism dramatically starts to increase.  And this especially happens once autism was officially recognized in DSM-III.  This is now showing yearly publication rates, and you can see that as of 2008, we were approaching a little over 1,200 publications a year.  It’s a wonderful problem to have, there’s too much literature to master.  It’s (Inaudible).


Why has research increased?  Well, there’s several reasons.  I hope I give you some sense of intellectual reasons, but this is a very interesting disorder.  For the first time we actually have the potential for looking at genes as they affect the brain, and then also as they affect behavior.  And it’s a really exciting time in autism research.  There also are social and political reasons.  There are advocates. This is the Wrights, who have a grandchild with autism and they started something called “Autism Speaks.”  And they, along with other parents, have been very active in advocating for increased funding.


And finally, related to increased funding, there’s a financial reason.  This is Willie Sutton, who was a famous bank robber, and they once asked Willie Sutton why he robbed banks.  He says, “Because that’s where the money is.”  And in fact, autism research has followed that stream of funding.  And if you look over the years, and these are numbers not from NIMH, but from the Government Accounting Office, which is part of Congress, and you can see that the NIH funding, as looked at by Congress, has actually dramatically increased over time.  


Now, to put this into some perspective, $100 million sounds like a lot of money, and it is a lot of money; on the other hand, I’m a consultant to a local school here in the area, which is a wonderful school for somewhat more intellectually challenged children for autism.  Their annual budget’s about $15 million.  That’s one little school in New Haven.  


Many challenges for research.  As you’ll hear, there’s a lot of research going on.  We have more and more a need for having pilot data when we go to the federal government, and that’s one of the ways that NARSAD is actually extremely helpful to us.  Autism research itself presents some challenges because it tends to be interdisciplinary; almost has to be interdisciplinary.  And I think one of the things that we have not done as well, perhaps, as we should, is translating what we know from research into the lives of children and families.  


And just to make a quick little point about that, if you look at the number of studies going up over time, unfortunately you can see that treatment studies have not kept pace with that general explosion of research.  Treatment studies are some of the most difficult studies, unfortunately, to do and get funded.  This is not a trivial economic problem.  It’s estimated that in the U.S., the cost over the lifetime in 2006 dollars is about $3.2 million per child.  In the U.K., a man named Martin Knapp estimated they spend 25 billion pounds a year taking care of individuals with autism.


So increasing functional outcome has important economic, as well as social policy and ethical implications.  There’s a lot of interest in the question of whether autism is increasing.  There’s no question that we’re seeing more cases, but, and the buts are important, there might be a true increase, but we know that there have been changes in definition.  In fact, in particular for DSM-IV, there was an effort to capture the difficulties in more cognitively-able individuals, that’s automatically going to increase the number of children diagnosed.  Not that they weren’t there before, but that the system didn’t do such a good job with them.


So we have better diagnosis at both ends of the spectrum.  We have much more public awareness.  When I first went into the business in 1980, I came here to work with a man named Donald Cohen at the Child Study Center, and people would say, “Oh, why did you move to Yale from Stanford?”  I said, “Well, I wanted to work with autism, autistic children.”  And they would look at me and say, “Oh, artistic children, we’re getting more childhood artists.”  People didn’t know what the word meant.  And there you see posters on television, ads from the Ad Council, ER, the program “ER” always had a poster for Cure Autism Now in the background.


Also, there’s an important educational implication of having autism.  In this country, we have a somewhat interesting complicated system of educational mandates, but children are basically entitled to an education.  This is a big change from how things were in the 1950s and ‘60s.  As a matter of right, children have, by law, an entitlement.  And if they have certain diagnoses, they get certain kinds of services.  And autism actually brings more services, perhaps, than most.  And so it’s a little bit like “Willie Wonka and the Chocolate Factory, the Golden Ticket,” that autism, as a label, tends to pull the most services.  And so if parents have a preference, they will tend to use that label to get more services.  So that means especially around epidemiological studies, based on educational labels, one has to be very cautious.


Many advances in neurobiology.  I’ll just mention a few of them.  I mentioned the validity of autism was established, people started following children with autism.  They saw higher rates of seizure disorder, and also genetics.  This slide summarizes the data on epilepsy and autism.  The green bar show Cooper’s data from 5,000 children in England that were followed over time to see when they first developed seizures, recurrent seizures, or epilepsy.


And you can see that in the normative sample, the normative population, the highest rate was less than three years.  And then down, down, down, by the time you’re 15, less than one in 1,000 children developing epilepsy.  In two large samples of children with autism, this is one from New Haven and this is one from Boston, high rates of developing seizures across the board.  There’s one peak in adolescence, another peak early in life.  So again, very unusual in terms of the times that children develop seizures.  And there’s some suggestion that this risk for seizure development actually continues well into adulthood.


Some interesting neurobiological findings, some of which actually were discovered here at Yale.  High levels of the neurotransmitter serotonin in the bloodstream, the high rates of seizure disorder, increased head size in toddlers.  Which actually may relate to some of the changes people have seen in the brain itself.  This is a slide from a man named Manny Casanova at the University of Louisville, who studies so-called ‘minicolumns’ in the brain cortex.  And he makes the point that, actually in contrast to typical brains, the brains of children with autism are too densely packed.  It’s as if there’s too many connections, as if you pick up the phone and connect to 5,000 people as opposed to just the one person you want to talk to.


And it’s interesting, given this other work looking at increased head size in toddlers.  I’ll show you some work in the face area, and the brain in just a second.  There’s been one report from here, a colleague of ours in OB-GYN, who approached us and said do you have any placentas of children with autism, and we said we don’t know, but we’ll ask.  And in fact, he then did a study looking at the placentas, we found a handful of placentas where parents had saved the placenta.  


And he did a controlled study to look and found high rates in the children with autism of these persistent, unusual cells. They’re called trophoblasts.  And these are cells that usually start in the placenta and then disappear.  They start from the placenta’s form and then they proliferate and they drop out.  They tend to persistence in genetic disorders.  And so it’s interesting that in fact, there’s some suggestion even the placenta, that there may be some abnormalities.


The genetics, as I mentioned, is very strong in autism.  It’s actually one of the strongest genetic disorders in all of psychiatry.  These are identical twins, and these are fraternal, same-sex fraternal twins; by definition, identical twins are always going to be same sex.  The light green shows autism, strictly defined.  And then the broader bar shows really the broader spectrum of either cognitive or social impairment.  And you get a sense of how strong the genetics is, in identical twins. 


And at the same time, people have looked at other associations of autism with other disorders, and they found especially disorders like fragile X and Rett’s Syndrome, which seem to be single gene disorders, which have a very strong genetic basis.  Also with autism, tuberous sclerosis.  And this is an illustration from the review by Abrams and Geshwin(?), I think it was in “Nature and Genetics” in 2008.  The colored bars here just show areas on the human chromosome where people are actively looking for genes.  And this is, again, their summary of some of the potential candidate genes.


Let me say one little word about regression in autism, and this often comes up because occasionally the parents will tell us the child develops normally, then loses skills.  In point of fact, it’s a very interesting phenomena, most of the time, and this is data from a medical student thesis a few years ago, of several hundred people with autism, 80 percent of the time parents did know there was trouble from very early on in life.  This other percent of the time it’s interesting, because we really saw three different patterns.  One where the child developed and then seemed to not keep going.  So the child had one or two words, didn’t so much lose skills as failed to progress and develop more skills.


Some cases, the parents reported that the child has lost skills, but in fact, when you looked at their reports of the developmental milestone, the child was already delayed.  In fact, strictly defined, children who really, really, really clearly lost skills were relatively uncommon.  And interestingly, when we see it, it tends not to be a good sign, unfortunately, because often those are the children who remain, in some ways, the greatest challenges for service delivery.


I’m going to say a little bit about the social brain in autism.  This has been a story that’s partly developed very actively here at Yale.  I’m going to show you some slides on face perception and eye gaze, then talk a little bit about what this might have to do with thinking about children with autism in the classroom.  So let me start off with the typical young adult, if I get him to work.  


(Video Music)


MAN: Happiness is a cigar called Hamlet(?).  The mild cigar.  


FRED VOLKMAR, MD: So you get a sense of what’s getting this poor guy into trouble.  He is doing his business, and he is trying to make a connection with a lady.  The interesting thing in autism is that this same and normative interest in other people is absent.  And we think this probably starts very early in life, as Lee O’Connor said.  If you look at typical babies, at the time of birth the baby is looking at the human face and listening to parents. The face and the voice of the parents are the most interesting thing in the world to the typical baby.


They also start looking at the top half of the face from birth, keep that in mind.  By two to three months, we start seeing babies start to recognize people.  By six months, you get the inversion effect, which I’ll show you in one second.  And by six months, interestingly, babies can tell males and females apart.  By nine months, you get a very strong stranger anxiety response in the typical child, and you have the species effect; that is, by nine months, babies are very good looking at people; they’re no longer so good at distinguishing monkeys apart.


And here’s the facial inversion effect.  Does anybody recognize the gentleman?  (Inaudible) Redda(?).  But it takes a second.  And it turns out most of us have real trouble looking at faces upside-down.  This effect kicks in at around six months. Up until that time, babies are okay, right-side-up, upside-down, doesn’t make a difference.  After six months, much better right-side-up.  Try that the next time you go through the airport screener, because you’ll see it’s a very robust effect.


Interestingly, the work on autism had, until oh, probably about seven or eight years ago, when the group here got really interested in it, had almost all been done looking at faces by way of photographs.  And the photographs had to do with things like sorting pictures, doing other things.  But one of the interesting findings was that children with autism don’t have that same facial inversion effect.  They do just as well right-side-up, upside-down.  And that’s a puzzlement, and I’m going to try to show you why we think that is.


They also, it turns out, when they have to sort faces, they do things like they sort by is the person wearing a hat, or no hat?  They tend not to sort by things like happy, sad.  So again, this suggestion of what’s less salient to them is the sort of social affective, and more as the kind of thing that we would see as the least relevant.  There are various parts of the brain that seem to be identified in autism, and indeed, in all of us, as being involved in the social interaction.  But I especially want to draw your attention to something called the fusiform gyrus, I’ll show you a better picture in a second.  


This is sometimes called the fusiform face area.  It’s a part of the brain that, for most of us, is very involved in looking at faces.  And I’m going to show you the results of an fMRI study.  MRI is great, because there’s no radiation, we can do it with children, as long as they can hold still, and stand the magnet.  And, unlike MRI, which is magnetic, but only looking at structure, fMRI looks at function.  So we always have two tasks.  And we’re trying to compare in those two tasks where blood in the brain goes for one, as opposed to the other.  So it helps us localize function.


And this is a study that my colleague, Bob Schultz, was the first author on, came out a few years ago.  I think it’s now been replicated something like 20 times, so it’s a fairly robust finding.  And in this study we show a fairly high functioning people with autism, Asperger’s, faces versus object.  And the question’s always the same; same or different, same or different, same or different, same or different.  So they’re doing long strings of these in the magnet, and what we’re interested in is that fusiform face area.  And again, this is another picture, this would be the bottom of the brain with the spinal cord.  Their eyeballs would be here; this would be the back, and here’s the fusiform gyrus; it exists on both sides.  If you did a slice through the brain right there, with the magnet, you would see that fusiform area on both sides.  And here’s the bottom line.


The typical people, we get just what we expect, for that fusiform face area, for the faces over the objects.  And the objects were things like cars, books, houses, boats.  That lights up for the faces.  Just what we would expect.  It’s called the fusiform face area for good reason.  But look at the people with autism and Asperger’s.  No activity.  And you can see a little something up there and you say what is that?  That, interestingly enough, is the part of the brain the rest of us use for looking at objects.


So the bottom line of this study, it’s not that people with autism don’t see faces.  But they see them like they see other objects.  This might well explain that funny finding with the inversion effect.  They’re not using that same face area.  On the other hand, and I don’t have time to show you the slide, but if you show the child with autism something they’re really interested in; Pokemon or Digimon or something else, this fusiform area does light up.  


Now, interestingly enough, the problem is we’re still looking, and this is wonderful, interesting research, but we’re still looking at photographs, and we would like to do something more naturalistic.  This is actually a body of work that got funded by a donor to the Child Study Center a few years ago.  I had a Yale undergraduate who took my autism class, and wanted to do a senior project.  And he came bak to me with this idea, he was an engineering student, and he told me he wanted to do something called eye tracking, which is to look at what people look at, when they’re looking at photographs. 


And I initially, I have to admit, discouraged him, because I had actually seen a set-up in the Netherlands not very long before, and you had to put the person’s head in a vice and you pasted electrodes, and then you watched them as they looked at still photographs.  And I said, Warren(?), I got to tell you, first of all it scared the bejesus out of me; it would sure scare the bejesus out of a child with autism.  And secondly it’s just looking at photographs; we’d like something more real-time interactive.  And he said, “Oh, I think we can do it.”  And he came back and said there’s this new gizmo that we could buy for ab $15,000 to do his senior project.  And I said if I had that kind of money, believe me, I would give it to you.  But actually, as luck would have it, within about a month-and-a-half, we were at a fund-raising event, my colleague, Ami Klin and I, and there was a father from New York, who donated this gizmo, which I’ll show you in a second.


This gizmo lets us actually look at what people are looking at, in actual dynamic social scenes.  We initially wanted to have some stimulated, or fairly socially evocative, provocative, but without necessarily having too much complicated stuff going on.  So we wanted to maximize a small number of people, minimize object action sort of stuff.  We didn’t want the governor of California tearing up the state in the Terminator movies.  We wanted it in black-and-white initially, because we weren’t sure what color would do, nobody had looked at this before.  It turns out color doesn’t matter.  And we showed tiny little segments of the film, not the whole film.  We showed ten five-second clips. 


Each one of those clips, in one second we get 100 frames of data, times five seconds, times ten, times two because you get reliability so the coding, you can imagine, was Herculean.  But it’s now all computerized.  And so we picked nice little clips from a movie about a pleasant dinner party, at a small New England college with two faculty members and their wives, called “Who’s Afraid of Virginia Woolf?”  And we first looked at a man with autism in a typical view, this is a man I’ve known for years.  Here, by the way, is the gizmo.  We’ve actually now gotten rid of, you don’t have to have the head anymore.  It’s a little tiny infrared camera, actually one pointing directly, in this case it’s my younger daughter, Emily(?), at her eye; and another, which connects it directly to what she’s looking at on the screen. 


So we can see what she sees.  It’s infrared, it’s perfectly safe, it’s not obtrusive, and it’s invisible.  And so we looked at what the man with autism was doing relative to a typical viewer. This is a very impaired man with autism, but lives by himself, holds down a job.  And in a nutshell, here’s what we see. The viewer with autism goes back and forth between the mouth; typical viewers go back and forth between the eyes.  Remember how I said that babies, when they’re starting out, if they’re typically developing, looked at the top half of the face?  And there’s a reason for that.  


Interesting things start to happen.  This is a couple of seconds of the movie condensed under one frame.  Something scary has just happened in this clip.  And you can see the typical viewer goes straight to George Segal’s eyes; the person with autism goes straight to the mouth.  You lose about 90 percent of the social affective information by focusing on the mouth.  And again, keep in mind that the reason why probably babies, from the moment of birth, are very interested in the top half of the face, that’s where the action is.  


Other funny things start to happen.  This is a little clip in a movie where Sandy Dennis has had too much to drink, she’s embarrassing her husband.  The typical viewer starts with the husband’s eyes, moves to Sandy Dennis when she starts to talk, then looks at the husband, to appreciate that he’s embarrassed.  That she’s embarrassing him.  Back to Sandy Dennis, back to the husband, back to Sandy Dennis, back to the husband.  The viewer with autism starts at the mouth, once she’s up and running, switches to her mouth.  Never looks back at the husband.  Would never know the husband was embarrassed.


And this, my favorite scene in the movie, there’s a scene where Liz Taylor is seducing the young man, she’s got her hand on his thigh and she’s going up and down and she’s saying, my daddy, who’s the president of the college, my daddy will help you get, you know, do some things around here.  And so they’re makin’ whoopie. The interesting thing is the husband, Richard Burton in the background, is the central figure in this scene, but he doesn’t talk.  Look at the typical viewer going zoom, zoom, zoom, what’s he thinkin’, what’s he thinkin’, what’s he thinkin’, what’s he thinkin’?  


The viewer with autism never actually looks at the husband.  And this turns out not to be just one or two people that do this, this is a very robust finding.  Now this actually shows  groups of people, but you can see here the lack of overlap at all between looking at the eyes. This is a very different movie, if you’re a person with autism.  There’s something called affect size, which is a way to quantitate this difference.  The affect size here is 3 point something; this is an enormous effect.


The problem from this, as I mentioned, is about 90 percent of the social information is lost to the viewer.  Think about this when you’re going to a first grade classroom, when you have to pay attention to the teacher.  She or he is going to orient you to what’s relevant and what’s not relevant.  One of the problems is you’re going to miss a tremendous amount of stuff that’s going to happen in the environment.  


(Video Music) 


CHILD: A freight(?) truck, a freight truck.  A (Inaudible) truck.


FRED VOLKMAR, MD: This is a little clip of a two-year-old, and we discover two-year-olds don’t much care to watch “Who’s Afraid of Virginia Woolf,” but they like to watch other two-year-olds.  And so, having seen that movie, let me show you, here is the typical child, zoom-zoom-zoom-zoom-zoom-zoom-zoom-zoom, back to the eyes, down, back to the eyes, down.  Here’s the child with autism, actually starts around the mouth, goes down and sees those nice big things, and I don’t know whether you realize there was a little movement in the background; there was a child running?  That pulls this child’s attention.  Then he sees this nice black line here, goes up this black line.  Here’s this big thing and here’s this other big white thing, that’s where he ends up. Unrelated to anything. 


But again, this seems to be something happening from very early in life.  And here is the rarest of things, one-year-olds looking at one-year-olds.  Which child do you think we’re worried about having autism?  Yellow or green?  The green.  Goes from the mouth to that nice pink cup.  We’re actually very interested in looking at a sort of screening measure, hopefully to come up with better ways to diagnose autism. 


And interestingly, if you include, as you should, developmentally disabled controls who don’t have autism, as well as normal in children with autism, you can see the developmentally delayed, but not autistic toddlers and the normal toddlers, right on top of each other.  So it’s not just that it differentiates the kids with autism from normal children, but this also seems to differentiate them from children who have developmental delays but don’t have that social problem that comes along with the autism.


Let me say just a little bit about treatment.  For anyone who’s interested, there’s a fantastically good book called “Educating Children With Autism,” it’s a report from the National Research Council.  It makes the point that actually intervention early on and very early on, especially, seems for many children to make a tremendous difference.  And I’ll show you some data in a second that say the outcome in autism is just remarkably improving.  We also have some drugs, and I’ll show you a little bit about those in one second, that the report basically makes this point.  Which is, if you look at how we have a model of understanding what the treatment issues are in autism, autism poses problems for development.  If you have autism, you’re going to have trouble taking in the world in the same way, you’re not going to be such an efficient learner.


On the other hand, development happens.  From the point of view of treatment, we want to do this: we want to minimize the negative effects that autism has for learning, and maximize, as much as we can, normal developmental processes.  If you look at outcome research, there’s a strong suggestion, and these are data from Pat Hallan(?), there’s a wonderful chapter in 2005 on this topic, we have more and better adult outcome.  We have children with autism going to college, which is fantastic.  Creates other issues, it’s a new problem, it’s a happy problem to have.


We have more individuals who talk, we used to say half of people with classical autism never talked.  That number is probably now down to about 25 percent.  We have higher levels of outcome, we do still have people who need services, as an adult.  But let me show you some data, and I’m going to cherry-pick this data and explain why in just one second.  We’re going to use good, fair and poor as our outcome descriptions.  Good means you’re independent, fair means you‘re somewhat independent, and poor means you’re not independent at all.


Here, in cherry-picking the first four studies, or five studies, I guess, even, that in autism, the outcome studies, the first one is from the O’Connor, but look at the percent of good outcome.  We’re probably averaging maybe around seven percent of people as adults at that point in time.  In adulthood, who are independent and self-sufficient.  And I’m picking some other studies, and I picked this right before DSM-IV kicks in, so we won’t have the complexity of picking up higher functioning people, but look at the number of good outcome.  It’s just dramatically increased.  We’re now averaging, and this is a number that’s also changing as we get in earlier and find ways to intervene, we think we’re now probably around 30 to 40 percent of people having good outcome, which is fantastic.  And that’s a real change over the last several decades.


We think this comes about because we’re diagnosing children, we’re actually now doing work of my colleagues, Ami Klin and Kasha Varska(?), we have some others, a prospective study with support from the Simons Foundation on Autism, following children who are at risk for autism from birth, and these are children who are siblings.  It’s probably a one in ten percent chance that a child who’s a sibling is going to develop autism.


And so we want to understand more about things like what programs for what child, how much treatment, there’s lots of issues in terms of thinking about better ways to look at this.  In this country, starting with Public Law 94-142, we mandated service delivery.  There’s still questions about how we best match children to service and what kind of service and how much.  We also have some real advances in terms of psychopharmacology.  We’ve had some good control studies of the major tranquilizers and SSRIs.  Not many studies, but a few.  We have very good data on behavioral treatments.  One of the things we have not done as well, but we’re starting to do, is looking at the combination of behavioral treatments and drug studies, which is a very interesting area.


We clearly need better samples, better measures, things like, for example, the eye tracking would be a wonderful measure to use.  We also need to look at who does and doesn’t respond and what the kinds of problems are in the real world that prevent us from doing as good a job as we could.  If you look at this is one of the drug studies on risperidone, this is a double-blind, placebo-controlled study, reported in “The New England Journal of Medicine,” and you can see that by two weeks, there’s a significant difference between the treated and the placebo-treated group.  And interestingly, they maintained these treatment differences even after the risperidone was stopped.  


The data on the SSRIs are actually somewhat more mixed.  The data on the SSRIs is things like Prozac, Celexa, it looks like in adults works better than in children.  In children, more trouble in activation, and less obvious benefit.  Some data on other things as well, there’s some recent work on oxytocin, which is interesting because it’s a chemical that’s involved with the brain in terms of attachment processes.  And some very recent work looking at fragile X, which is a single gene disorder, which it looks like now, based on understanding more about the molecular biology, we may have some interventions for.


There’s a big move in the field towards evidence-based treatment.  One of the worries with the changes in the insurance, under the new administration, but also in terms of the insurance companies themselves, the good news and bad news.  The good news is people want evidence-based treatment, which is fantastic.  The bad news is there’s always not so much of an evidence base, and the worry is this may actually come back to bite us in the sense of they’ll say, well, we can’t justify this, there’s not enough evidence.  And so that’s one of the reasons why we really need to be out there doing treatment studies.  We also need to do a better job of trying to get quality information out to parents and teachers.  One of the problems for parents right now, if you go to Google and type in autism, you get 15 million hits.  If you look just at the top 100 websites among the various search engines, one-third of those top 100 are either selling you a cure or they’re prepared to take your money for something else.  So it’s a problem.


So again, providing quality information.  I mentioned the YouTube lectures.  If you go to YouTube and type in Yale and autism, up will pop a whole series of lectures.  I give one, Dr. State gives one, we have Ami Klin and the Social Brain.  And it’s wonderful, it’s a resource, it’s there for free.  The networking with parents has its ups and down sides.  It’s one of the things we do try to encourage parents to do.  Complementary and alternative medicine in autism is a real issue.  About 90 percent of parents pursue complementary and alternative treatments.  One of the dilemmas is there’s often, obviously by definition, if it’s complementary and alternative, there’s not much of an evidence base.  And usually I will tell parents, look, unless this is interfering with your child’s program, sure, give it a shot.  But you know there’s not an evidence base.  And this is a very interesting area and topic.  It’s really hard to find good resources for parents on looking at complementary and alternative treatments.  It’s a handful of things, but just literally a handful.


And here are some references, in record time.  And I could take a few questions.  (Applause) 


MAN: Are there special concerns for autism (Inaudible)?


FRED VOLKMAR, MD:  That’s a good question.  The question is, to recast the question, the question is a problem of comorbidity.  We used to think, for example, in looking at children with intellectual disabilities, with mental retardation, as it used to be called, as they got older, well, somehow people assumed that if you had mental retardation you couldn’t have anything else.  This was a problem the epidemiologists call ‘diagnostic overshadowing.’  And then somebody had the very good idea, well, let’s look among the mildly intellectually impaired and we can de our standard psychiatric rating scales and assessments, the rate of mental illness was four to fivefold that of normal population.  So there’s no question that having a disability of any kind increases your likelihood of having other troubles.


Now, you get into immediately lots of issues.  How do you diagnose, for example, bipolar disorder in someone who doesn’t ever talk?  So there’s some interesting tensions and questions around that.  Probably the best data come from the highest functioning, the most able individuals as adult.  So people that we can talk with, who have kind of more typical presentations of other psychiatric illnesses.  Interestingly, among those people, especially among the people, so-called Asperger’s syndrome, who aren’t very verbal, the most frequent psychiatric difficulty is depression.  


Not so much bipolar, not so much schizophrenia, although there are case reports.  And again, it’s interesting, it’s the depression that’s the much more common thing.  Also, if you look at family members, the increases in rates of other psychiatric difficulties, there are social problems; but the other psychiatric problems you see in family members are anxiety and depression.  


MAN: With regard to the eye track, can you (Inaudible) to train an individual to redirect their gaze (Inaudible)?


FRED VOLKMAR, MD:  That’s an obvious question, it’s an interesting question, and I would say mistake.  And why would I say that?  One of the things we’ve learned in autism is a long history, people see something odd about them, I’m going to fix it.  So, for example, for many years, children with autism echo language.  And you would say to the child, want a cookie?  And the kid would say back to you, want a cookie, want a cookie, want a cookie, want a cookie.   And people are, oh, this is a way for the child to distance himself from the other person, blah-blah.


Well, then somebody pointed out, well, look, if you didn’t know what to say, if I said to you in perfectly grammatically correct Russian “Slasvicha(?), epilimyecha(?),” you would look at me like what are you saying?  You might repeat it back to me.  It’s a strategery, as our former president would say.  And it’s not a bad strategery.  And the guy pointed out, this speech pathologist, that there’s something like 170 functions echoing in normal language development.  And it includes things like keeping it in your mind, keeping it in your noggin.  And again, the interesting example, the implication of that was early on, people said, oh, don’t let them echo.  You know, shut them up.  No, no, no, echoing is now something we encourage, and we actually see it as reflecting the child’s learning style.  And as time goes on, we try to get them to so-called mitigate; change a little bit their echoing, which has to do with their hearing, actually, the words than individually, that we think what really is going on in the echoing is they’re taking the world in one chunk.  They don’t segment the words as they come through.


So back to the eye tracking.  The question, and again, there’s a lot of interesting debate about the eye tracking.  Maybe it’s because it arouses kids, it makes them too anxious.  Maybe because it’s less salient.  And there’s arguments on both sides.  You could also argue with the focusing on the mouth, if you have trouble taking in, like even as I’m talking to you in this minimally social situation, I’m gesturing, my prosody is carrying information, my literal content of my voice is carrying information, my facial expression, all this stuff is coming at you.  If you’re having trouble hanging on to the part that might make the most sense to focus on would be the literal content of the mouth.


Interestingly, we’ve seen some children who’ve had extensive eye contact training, seems to do no good, as far as we can tell.  I tell teachers, when they ask about this and they say, don’t want to have the kid look at me?  I say, no, use another prompt.  Attend to me, listen to me., focus on me, that’s all perfectly fine.  But the looking may not work so well, it’s interesting.  And interestingly enough, when we’re looking now, as we are, at very little babies, we are sometimes seeing differences in terms of visual tracking, as young as three months.  In terms of there’s structural problems with the eye changes, in terms of its size, until about three months, when it reaches its full adult size.  And interesting, by that time we actually are seeing some differences.  


So this may be a very early developing finding, which would be exciting, because most of the behavioral literature says, well, you can’t really tell autism until 18 months, at the earliest.  In fact, we may be able to literally push that back to three or four months.


MAN: Could you comment and answer that question that trying to force someone with autism to look at eyes is not doing so well, but have there been any results from sort of the let’s face it kind of computer program?


FRED VOLKMAR, MD:  It’s interesting, there has been some work.  And again, the beauties of computers, and robots for that matter as well, is that you can actually control the literal amount of information.  You can make it very repetitive, which is one of the real problems in ongoing social interactions; it’s never repetitive.  So there’s actually stuff that you can do with computers and with video 3-D reality stuff, and there’s some wonderful resources.  Things like teaching safety concepts that actually you can do probably even more effectively with computer programs and sort of virtual reality, than you can in the real world.


The data are not totally in in terms of how much we can actually do in terms of really changing the fundamental basis.  I think over the next year, we’ll actually see some results to get a better sense of whether we can teach.  Again, the thing that’s interesting, back to that fusiform face area, for the children who have a special interest, that special interest will make that face area light up.  The question is, could we make faces more interesting?  And that’s the big question at the moment, and it’s not resolved yet.


WOMAN:  I don’t know if this is autism, but it always seems to be (Inaudible).


FRED VOLKMAR, MD: There’s some interest in terms of immunological factors in autism.  Much stronger work in OCD and Tourette’s Syndrome, interestingly enough.  Because again, there the issues are the child seems to be developing normally, has a strep infection, then afterwards develops tics and some other unusual movements.  Not so much in autism, interestingly enough.  People make connections between autism and OCD all the time, and in some respects maybe sensibly; maybe also not so sensibly.  The big difference between OCD and autism, people with obsessive-compulsive disorder don’t like the fact that they’re preoccupied.  That they have to engage in these rituals.  For children with autism, it’s the preferred thing to do.  And so that sort of affective flavor of it’s somewhat different.  That’s a very good question.


MAN:  Actually in fact, we might (Inaudible) then we’ll come back to him.


WOMAN: I understand that (Inaudible) a change in the (Inaudible).  


FRED VOLKMAR, MD:  It’s all unknown.  And I’ve got to say it’s a bit of a problem.  And the problem is, my first worry was that by making an autism spectrum, they were going to widen it so much that they would dilute the pool of services to the children that most need it.  My worry now is that it’s going to go the other way.  That paradoxically, although calling it autism spectrum you think bigger tent?  And in fact, it’s going to be narrower.  And some of our more able children actually will lose the diagnosis.  And then the question is what they’ll be able to do in terms of getting services.  


MAN:  It may sound like a silly question, but (Inaudible) mild involvement in sports (Inaudible)?


FRED VOLKMAR, MD:  It’s a good question, actually. There’s some published data that shows that children, first of all, big step back, if you’re socially vulnerable and you’re not so interested in hanging out with other people, and you like to eat, and some of the medicines we give actually stimulate the appetite, like risperidone, the problem is you tend to be sessile.  You stay in one place and eat and watch TV.  And so there’s no physical activity.  And it gets to be a real health problem, actually, because some of our kids get to be massively obese, and other kinds of problems come up.  Interestingly, there are some published data that show children with regular exercise do better in terms of their behavior, require less in terms of medication, have less of these sort of stereotyped unusual mannerisms.  And so there’s a good data to suggest that there’s also some data looking at various kinds of activities.  Horseback riding, for example, has had some data published, show that it may potentially benefit the child.


MAN:  I’m curious about the social interactions towards that (Inaudible).


FRED VOLKMAR, MD:  Okay, that’s a slightly different question.  If parents are asking me what kind of sports to encourage their child, I would try to encourage them to do things that are individual, but can sometimes be done in a group.  Tae-kwon-do, judo, track, swimming.  The next level up would be something like tennis, which is a little more dyadic.  By the time you get to soccer, football, baseball, you have motor demands, social demands, what’s called executive function, forward planning.  All of these things are pointing to areas of weakness, and often it’s a real recipe for disaster.  And I guess I have to say if children can do it, that’s fantastic.  But often a better, I mean, I would pick up a sport that I think is more likely to be one that would interest the child, where he might succeed.  And so again, you want to match the child to the activity as much as you can.  


MAN:  Looking at the (Inaudible)?


FRED VOLKMAR, MD:  Okay, the oxytocin story’s interesting.  Because it seems to be involved in those attachment processes, especially in roles(?).  And there’s a lot of study time, Insel’s actually worked on this as one of his areas of work, you saw Tom Insel on the screen, there was a study looking at oxytocin, it was a very preliminary study, that was somewhat encouraging, but it wasn’t well controlled, so I wouldn’t urge people to go out and do it.  The problem with the attachment business in autism, children with autism develop attachments; they just develop odd attachments.  The child may be attached to a Seven-Up bottle or a Reader’s Digest or other things.  But they do develop attachments, and over time they develop attachments to their parents.  So it’s the question of what processes are really impaired socially and what aren’t is kind of an interesting area of discussion.  


But if you think that the attachment is generally affected in autism, there’s some reason to be more skeptical of that.  So it’ll be interesting to see how that pans out.  Thank you very much.  (Applause)  


MAN:  Thank you so much.  


FRED VOLKMAR, MD:  You are welcome.


MAN:  So great, we’re going to change gears a bit.  So we’re going to move on now, change gears, and Dr. Deepak Cyril D’Souza, who’s Assistant Professor in the Department of Psychiatric, a winner of the NARSAD Young Investigator Award, is going to talk to us about a very interesting connection between cannabis, marijuana, cannabinoids and mental illness, particularly psychosis.  Thank you, Dr. D’Souza.  And then after Dr. D’Souza’s done, we’ll have a short break.  There’s coffee and refreshments outside, then we’ll come back for the second two talks. 


DEEPAK CYRIL D’SOUZA, MD:  Thanks for organizing this and inviting me.  And thank you, NARSAD, for the support I received as a young investigator, and for some of the young investigators working in my program right now.  So I don’t have any conflicts to this case.  (Laughs)  None at all, lest there be speculation.


So I’m going to talk to you about this relationship between cannabis and psychosis.  Which has been actually known for now over a century.  This was reported in a seminal treatise written in 1845.  Where Moreau described the following psychotic reactions, lasting a few hours, but occasionally as long as a week.  And it included paranoid ideas, delusions, hallucinations, delusions, depersonalization, et cetera.  


But before I get to that, I wanted to give you a background on cannabinoids and the brain.  So cannabis is also known by many different names; hash, weed, pot, ganja, dank, skunk and I’ll come to the skunk a little later on.  And this is what, for those who don’t know about cannabis, is what it looks like.  And the leaves and the flowering tips are dried, and resin from the flowering heads are used, or smoked or consumed in various ways.  And these are white tips.  And when you magnify them, this is what you see.  And these tips actually contain the resin of cannabis.  That’s where all the action is.


So the cannabis plant contains up to 70 type of phenols, which are collectively known as cannabinoids.  And the ones that I’m going to focus on, the one that I’m going to focus on is THC, which is delta 9-THC, the principle active ingredient of marijuana or cannabis.  And I’m going to com to this other compound, cannabidiol, a bit later.  So while we knew about THC since 1964, there wasn’t really that much research on cannabinoids, because we didn’t really know how it worked.  And then in 1988, a cannabinoid receptor was discovered.  This is a rat brain slide showing the distribution of the cannabinoid receptor, with high density in the cerebellum, the hippocampus and other areas.


This was confirmed in humans.  This is a human brain section, again showing high density in the cerebellum, the hippocampus, the thalamus and other areas.  But the field really took off in 1990, when the first cannabinoid receptor was cloned.  We now know that there are two cannabinoid receptor; one that is primarily in the brain, the CB1 receptor, and the other is the CB2 receptor, which is distributed on immune cells, the spleen, the liver and other areas.  Including the brain.


And to give you an idea of the impact this finding had, if you look at the number of publications on cannabis and cannabinoids, this is when the CB1 receptor was cloned, and in the last five years, 2005 to 2009, there were over 5,000 publications in PubMed on cannabis and cannabinoids.  So this really had a major impact.  


So the distribution of the cannabinoid receptors is in areas of the brain that are involved in cognition, memory, attention, reward, judgment, motor coordination, and sensation.  And that’s consistent with the known effects of cannabis.  So I guess the question is, if the brain has a cannabinoid receptor, why would humans be wired for cannabis?  And I’m going to draw a parallel to morphine’ just as endorphins are present in the brain, the brain manufactures its own morphine, similarly, in 1992, Rafi Mechoulam and his friend discovered an endogenous cannabinoid.  It was named anandamide, from the Sanskrit word ‘anan’ which means bliss.  And a second one that was discovered shortly thereafter in his lab called 2HE.  Since then, there are about at least six other endocannabinoids, that have been discovered.  


So what does the endocannabinoid system do?  I’m going to try and explain this in the slide. This is a slide of a synapse.  And what happens here is that when this receptor is stimulated by a neurotransmitter release, and this is in typically an NMDA receptor, it gets stimulated.  That stimulation results in the on-demand synthesis of endocannabinoids.  These endocannabinoids are released, and they travel back to a CB1, or cannabinoid receptor.  That’s also where THC, or the active ingredient of cannabis, works.  That receptor gets stimulated.  It shuts down the influx of calcium.  And the efflux of potassium.  And that collectively results in the reduction of neurotransmitter release. 


So we think that one of the important roles that cannabinoid receptors play is in the modulation of other neurotransmitters, including those that are very relevant to schizophrenia or psychosis.  Okay, so moving on to what is the evidence between cannabis and psychosis.  Before that, I just want to go over some of the important symptoms related to schizophrenia, and these include positive symptoms such as hallucinations, delusions, thought disorder, catatonia, et cetera.  


And negative symptoms, which include planted affect, amotivation, decreased speech output, social withdrawal, et cetera.  And then cognitive deficits in attention, executive function, working memory, other forms of memory, and also intelligence.  So the evidence can be thought of in two ways, and I want to make this distinction between a psychotic state or short-lived psychotic symptoms, and a psychotic disorder, which signifies a persistent psychosis.  And I’m going to talk about the evidence within these two categories.


So there’s non-experimental and experimental evidence.  The non-experimental evidence includes anecdotal reports, waste case series, medicinal cannibinoids, and something new that I’m going to talk about.  So there are a number of anecdotal reports in the literature describing symptoms that are very consistent with the kind of symptoms that we see in schizophrenia, such as paranoia, ideas of reference, pressured thought, disorganized thinking, various forms of delusions and hallucinations, and impairments in attention and memory in an otherwise clear sensorium; that is, people are not disoriented.  They know where they are, and they are awake.


Similarly, there are case studies in the community of people using cannabis showing that actually psychotic symptoms are not that uncommon, and typically the kinds of psychotic symptoms reported by cannabis users from the community include paranoia, ideas of reference, and hallucinations.  And then there’s some data from the use of cannabinoids for medicinal purposes; THC, nabilone and levonantradol have been used in the treatment of chemotherapy-induced nausea, spasticity pain syndromes, et cetera.  And in reviews of these treatment studies, about five to ten percent of people who take these drugs report psychotic symptoms, and often stop using these drugs because of these symptoms.


MAN:  Isn’t medical use claimed to reduce medically-induced nausea in certain conditions?


DEEPAK CYRIL D’SOUZA, MD: That’s exactly what I’m talking about here.


MAN:  Now, what this (Inaudible) that it was induced nausea, (Inaudible).


DEEPAK CYRIL D’SOUZA, MD: So this is nausea that is caused by chemotherapy?  And cannabinoids are used to treat that.  But in those people who take cannabinoids for the treatment of nausea, some of them; between five to ten percent of them, will report psychotic symptoms.  


MAN:  I’m confused about whether the cannabinoids, which is the (Inaudible) they’re inducing nausea or they’re treating nausea?


DEEPAK CYRIL D’SOUZA, MD:  No, no, they’re not inducing nausea; they’re treating nausea. But in their use for the treatment of nausea, some people report psychotic symptoms.  


MAN:  Okay (Inaudible) considered back in (Inaudible) but you’re using them, you may have neurological data.  You also said that in marijuana (Inaudible) that?  


MAN:  Marijuana users have neurologic deficit.


DEEPAK CYRIL D’SOUZA, MD:  Have neurologic deficit.  I’ll come to that later on, I can talk about that, yes.  So more recently, there were reports emerging from Germany and the rest of Europe, that there was this product called K2 that was being marketed.  And people who used this K2, some people reported psychotic symptoms.  And ended up in the emergency rooms.  It turns out K2 contains some very benign herbs, but it turns out on further analysis that these herbs were actually sprinkled with some very potent synthetic cannabinoids.  These are the synthetic cannibinoids.  These cannibinoids are between five and 20 times more potent than THC.  And this product is now available in the U.S., in head shops.  Sold as incense.  And under the guise of some other, I’m not exactly sure what else, but it’s freely available, it’s not regulated.  And I just wanted to point out to you a recent report in “Schizophrenia Research,” reporting a case of someone who used K2, who became psychotic shortly thereafter and ended up in the emergency room.


So these non-experimental data, while helpful, carry many limitations.  And some of those limitations can be addressed in the experimental studies.  Over the last ten years or so, we’ve been doing a number of studies here at Yale, trying to characterize the effects of delta 9-THC in healthy people.  And I’m going to talk about those studies in a minute.  So those studies have tended to be double-blind studies, double-blind placebo-controlled studies that are randomized.  We carefully screen subjects for any risk of psychosis, they go through a very rigorous screening process.  And they’re excluded of they have a family history of psychosis or any other psychiatric disorder.  And we often follow them up for up to six months after they’ve participated in the study to ensure that they’re safe.  We also administer THC in these studies intravenously, because of the problems with smoking cannabis, oral cannabis.  


So what did we find?  We find that THC in a dose-dependent way increased symptoms of psychosis measured by the scale called the Positive and Negative Symptom Scale.  These were healthy people, and this is a placebo condition in yellow, this is the low-dose THC condition, and this is the medium-dose THC condition.  You might ask what kind of positive symptoms of psychosis do healthy people report when they’re receiving intravenous cannabis.  


These are the kinds of symptoms.  I couldn’t keep track of my thoughts, everything was happening together, my thoughts were fragmented.  Everything was happening in staccato.  Unusual thoughts, I thought you could read my mind, that’s why I didn’t answer the questions.  I felt I could look into the future.  This was, by the way, a Yale medical student.  And paranoia, which is very commonly reported.  I thought you were trying to trick me by changing the rules of the tests, and one subject thought that we were administering him THC through the blood pressure machine.


So these are the kinds of symptoms that we typically think of are associated with schizophrenia, or positive symptoms.  THC also induced in a dose-dependent way, perceptual alterations that were rated both by the clinician and by the subject.  These included subjects being reported as being spaced out, detached, having done something and said something bizarre, or having needed redirection.  And then subjects reported changes in time perception, external perception, body perception and memory.


In the study, THC also induced negative like symptoms associated with schizophrenia. It should be important to note that there have been reports of an amotivational syndrome reported in people who use cannabis. This amotivational syndrome is described as people losing all motivation, their hygiene deteriorates, their school grades deteriorate, et cetera, et cetera.  Some, but not all studies support this notion.  Of course, many of the studies don’t take into account other factors that might be important, such as socioeconomic status, other drug use, et cetera.


So one of the most potent effects of cannabinoids in most of these studies, people may not develop psychosis, not everyone will develop psychosis, but almost everyone has impairments in memory.  As this slide states, Reglastar(?) said he was too stoned to remember. So we measured short-term memory in this test, where subjects were read a list of 12 words, common words, and under the placebo condition in yellow, the first time they were read the words, they recalled seven words.  The second time about nine words.  And by the end, by the third trial, they were nearly maxing out.  And under the THC condition, this pushed everything down and worsened recall.  Both short-term recall or immediate recall, and also with long-term or delayed recall, half an hour later when we asked them the same list of words.


THC also impaired attention, spatial working memory, and a number of other cognitive functions which I’m not showing you.  Okay.  We’ve also looked at the effects of THC on brain wave activity during target processing.  And I’m going to try and explain this to you.  We looked at the auditory oddball paradigm, where subjects heard standard tones such as peep-peep-peep, and then when they heard a target, which could be a boo, they had to press a space bar, they had to respond.  So there were standards, there were targets that they had to respond to.  And so in response to the targets, when we looked at surface EEG, there is a nice wave form typically seen in the parietal electrode, 300 milliseconds after the target.  This is called a P3b.  And interspersed between these targets and standards were rare novel sounds that were, for example, like a dog barking.  And this elicited a slightly different brain wave form, called a P3a, which is seen predominantly in the central electrode, as you can see here.  


So what did we find?  If you look at the topographical maps on the placebo condition, you can see that before subjects received placebo, and after, there’s really no difference between the two.  Whereas, under the low-dose THC condition, you can see a reduction in power, and under the high-dose, or medium-dose condition, there’s a further reduction.  When you actually look at the wave forms, this is what it looks like.  Under the placebo condition, before and after drug, their facings are almost intertwined.  There’s really no difference.  Whereas you can see a difference both with the lower and the medium dose, so that THC is reducing the amplitude of the P3b.  And the P3b reflects the ability to allocate attention and to update context.


MAN: How is the THC administered?


DEEPAK CYRIL D’SOUZA, MD: Intravenously.  We also looked at the novel P3a, and you can see here that there was a similar kind of effect, though not as robust as on the P3b.  And you see the small effect here; again, these were statistically significant effects, but not as potent.  The effect was not as robust as on the P3b.  So I’ve shown you some data suggesting that there’s some overlap in some of the symptoms of schizophrenia and some of the effects of THC.  Obviously there’s not a complete overlap.  People with schizophrenia are not walking around euphoric and calm and relaxed all the time.


But there’s some overlap.  We also looked at the effects of THC in people diagnosed with schizophrenia.  And the reason we wanted to look at this was because at the time that we did the study, there was quite a bit of literature suggesting that people with schizophrenia had higher rates of cannabis use, and that they were using cannabis to self-medicate.  This self-medication story has been around now for a long time, so we wanted to examine what symptoms of schizophrenia THC would possibly reduce.


This was a study that was not without risk, and we had many, many procedures in place, both during the study, before the study, and after the study, to make sure that subjects were as safe as possible.  The study was reviewed by many different regulatory bodies, and we only did the study after we received their approval.  We found that THC exacerbated both the positive and negative symptoms of schizophrenia.  I want to point out, though, that by the end of the test day, the symptoms that patients showed an increase with, returned to baseline level.  So at the time that they were discharged from our testing facility, they were back to their usual.  But there was a small and significant increase in symptoms, positive symptoms and negative symptoms. 


People with schizophrenia were more likely to have clinically significant increases in positive symptoms induced by THC.  So nearly 80 percent of the schizophrenic patients had a clinically significant increase in symptoms, versus healthy controls.  People with schizophrenia were also much more vulnerable to the cognitive impairing effects of THC.  On the left- hand-side you see the healthy subjects’ performance on this memory task, which I spoke about earlier, and these are the patients with schizophrenia on the right-hand-side.  As you can see, under the THC condition, subjects were unable to learn almost any new information.  Whereas on the placebo condition, they had a nice learning curve.


So it’s important to note that we followed these people up to six months after they participated in this study, and we found no evidence that participation in this study had any negative effects on the course of their illness, on hospitalizations, on ER visits, on medications, et cetera.  Nevertheless, given that we saw quite clearly that THC worsened symptoms and did not improve symptoms, we decided to stop the study and suspend any further testing.  So our conclusion is that, at least THC, does not reduce any symptoms, and refutes the self-medication hypothesis of them. 


Okay, so I’m going to move on to this story of cannabinoids and psychotic disorders.  I told you about cannabinoids and psychotic symptoms, or a psychotic state.  So what is the evidence?  The most robust evidence comes from a number of epidemiological studies.  And these are studies that have been done over the last 20 or 30 years, and most of them are prospective studies.  And surprisingly, all these studies have been done outside the U.S.  It seems like in the U.S. there isn’t that much interest in doing this kind of work.  So most of the studies have been done elsewhere. 


The one study that I do want to highlight is a study done in New Zealand.  Everyone born in the county of Dunedin was followed from the time they were born, and now some of them are about 30 years old.  The study was not specifically to look at cannabis or psychosis; it was a general health study.  And they collected a variety of data, including developmental milestones, academic performance, exposure to substances, and development of physical and mental health problems.


And so this was a prospective study, which addressed some of the problems with the retrospective study.  And this meta-analysis of all the prospective, the longitudinal studies, suggest that cannabis doubles the risk of the development of psychosis.  But these studies are not without some problems.  One of the criticisms of these studies is that people didn’t adequately control for exposure to other drugs that are also known to cause psychosis.  But many of these studies did actually control for exposure to drugs, alcohol, age, gender, urbanicity, socioeconomic status, IQ, et cetera, et cetera.  And while the effect of cannabis was slightly smaller on the risk of developing psychosis, nevertheless it was still there after controlling for all these other variables.


Another criticism of these studies is that of reverse causality; that is, people who are destined to develop schizophrenia will also use cannabis because of their schizophrenia, not the other way around.  And in many of these studies, like the Dunedin study, they excluded people with any risk of psychosis, or any psychosis.  And other studies have used statistical methods to adjust for that, and they find that they can still see an effect of cannabis on the risk of schizophrenia.  There is yet other data suggesting bidirectionality; that is, some people who are going to develop schizophrenia also have higher rates of cannabis, and people who start using cannabis have higher rates of schizophrenia.



So in terms of causality, I think these are the common criteria that are used to discuss causality.  The dosed response, I think the epidemiological studies have clearly shown that there’s a dosed response, that is, the more cannabis people are exposed to, the greater the risk of developing schizophrenia.  The strength of the association is small, when you compare it to, for example, smoking and lung cancer.  But nevertheless it’s a twofold increase.  


The direction, as I mentioned, some have suggested reverse causality; I think there’s some data to support the direction of cannabis increasing the risk of schizophrenia.  Temporality.  There are a number of studies suggesting that cannabis use either precedes or coincides with the first positive symptom of psychosis.  There’s some consistency, some specificity.  So the same risk is not seen for depression or for other psychiatric disorders, between cannabis exposure.  Experimental evidence that I’ve shown you, at least for psychotic symptoms.  And then biological plausibility.  


For cannabis to cause schizophrenia, there needs to be a biologically plausible mechanism.  And until recently, that was hard to find. Though in the last five years or so, there’s considerable evidence suggesting that the endocannabinoid system may play a very important role in processes that are very important for the maturation and development of the brain.  I’m not going to go into that here.  Just to say that there is an abundance of data now suggesting that the endocannabinoid system plays an important role in this.


There are also some animal studies now showing, for example, that exposure to cannabinoids at critical periods of brain development, as in puberty and adolescence, can have very far-reaching effects.  Whereas exposure to cannabinoids in later adulthood does not carry the same risks.  There is also epidemiological data suggesting that early exposure to cannabis is much worse than later exposure to cannabis.  So in some of the longitudinal studies, people who were exposed to cannabis at age 13 had a much higher risk of developing schizophrenia than those who were exposed after the age of 17.


So of course, not everyone who uses cannabis develops schizophrenia.  And not everyone who has schizophrenia has been exposed to cannabis. So cannabis is neither a sufficient nor a necessary cause.  The way I would think about it is it’s a component cause.  And it’s a component cause in that it interacts with other factors; risk of psychosis as in genetic risk, or some other risk, and that interaction leads to psychosis.  There are some studies that have looked at this interaction, the interaction of cannabis exposure with risks.  


So there are studies.  Phil McGuire in the U.K. has done studies looking at family members of people with schizophrenia.  And family members of people with schizophrenia carry a higher risk of developing schizophrenia.  And when those people are exposed to cannabis, it appears like cannabis increases their risk of developing schizophrenia.  Similarly, there have been some epidemiological studies that have suggested that a polymorphism of a common gene, the COMT, common for polymorphism, or the COMT gene, interacts with the exposure to cannabis to increase the risk of psychosis.  So this is the basic idea, that cannabis interacts with other risk factors, alters brain function, and schizophrenia as the tip of the iceberg.  And we are looking here and not anywhere here, and we should probably be looking at these intermediate phenotypes.  


So what are the implications?  There are some implications for prevention of schizophrenia and treatment of schizophrenia which I’ll talk about. The first is that studies in the U.K., statistical study, or modeling studies, have suggested that if in t U.K. they were able to reduce cannabis use completely in adolescents, they would be able to reduce the rate of schizophrenia by between eight to 14 percent.  To add to that, as I mentioned, the age of first-time use of cannabis is decreasing, even in this country.  I think in the last national household survey of drug use, approximately 25 percent of high schoolers had used cannabis in the past month; five percent had been using it daily.  And the age of cannabis is decreasing.  And as I mentioned, there is epidemiological data suggesting that the earlier one is exposed to cannabis, the greater the risk.  


The other issue is that the potency of cannabis has been steadily increasing, so these are data from the National Center for Natural Products Research in the University of Mississippi, that has been monitoring the THC content of cannabis since 1980.  And these data show that the potency, or the THC content of cannabis, has increased in the U.S. substantially.  In other countries, there are some forms of cannabis such as skunk cannabis, or sinsemilla cannabis, which is unfertilized female buds of cannabis, which actually contain the highest degree of THC, and up to 50 percent THC content.  


So the point is that more potent forms of cannabis are becoming available, and that may interact, and since kids are using it earlier and earlier, this is not a good thing.  The other point I wanted to make is to go back to the slide I showed you earlier about one of the other cannabinoids present in cannabis, cannabidiol.  There is emerging data suggesting that certain forms of cannabis have very low content of CBD, and I’ll go over that in a minute.  And in typical cannabis resin, the CBD THC ratio is about equivalent; whereas in sinsemilla, or skunk cannabis, the THC content far outweighs the CBD content.  And why is this important?  Because there are a number of studies showing that cannabidiol actually may have antipsychotic effects, anti-anxiety-like effects, which I’ll come to in a minute.


So implications in terms of treatment, the simplistic hypothesis was that if THC causes psychosis, a drug that does the opposite THC might work as an antipsychotic.  Unfortunately there have been two studies that have been done so far, showing that a cannabinoid antagonist did not differentiate from placebo in the treatment of schizophrenia.  But there’s some very promising data with this drug, cannabidiol.  As I mentioned, cannabidiol is one of the other components of cannabis, and in many preclinical studies and some limited clinical studies, cannabidiol appears to have antipsychotic and anxiolytic-like effects.  


In fact, in a study done by collaborators on the U.K., cannabidiol was shown to reduce the psychomimetic effects of THC.  In the laboratory.  We don’t exactly know how cannabidiol works, there’s a lot of speculation that perhaps it’s a weak antagonist.  That it acts at a third cannabinoid receptor. That perhaps it is an inhibitor of FA.  But we don’t know for sure exactly how it works.  


Interestingly, a clinical trial was done about five years ago, and that’s been replicated, and we are doing a similar kind of study here at Yale, where schizophrenic patients were given cannabidiol.  In this study, cannabidiol was compared to a common antipsychotic drug, amisulpride, that’s available in Europe.  And cannabidiol was shown to be as effective as this drug, amisulpride, in the treatment of acutely-ill people with schizophrenia.  There are a number of other groups in Europe that are now looking at the use of cannabidiol as an antipsychotic drug.  As I mentioned, we are conducting a study here at Yale.  And we hope to have that study completed in the next two years or so.


So let me just summarize.  I’m, I think, way ahead of time.  There’s fairly good evidence that cannabinoids can produce psychotic symptoms, or psychotic, short-lived states.  And that people with schizophrenia, or at risk for schizophrenia, are vulnerable to the effects of cannabinoids.  And therefore, people with either a risk of schizophrenia, or with schizophrenia, should refrain from using cannibinoids; at least THC.  There’s some evidence, weaker, that suggests that cannabis may be a component cause interacting with other factors that we don’t fully understand, to increase the risk of schizophrenia.  


So I’m going to stop there and just acknowledge the many other people who’ve been involved with some of the work that I’ve presented here.  Thank you.  (Applause)  


WOMAN:  (Inaudible) increase in schizophrenia (Inaudible)?


DEEPAK CYRIL D’SOUZA, MD:  So I don’t think we are doing a very good job at that.  I can tell you that my colleagues, every time I leave and go to a meeting in Europe, I am surprised by how much more visible this issue is, amongst my colleagues, than it is here in the U.S.  There are not that many people here in t U.S. doing this kind of research, or even interested in cannabinoids and psychosis.  Clearly the model to adopt would be the model in the U.K., where researchers in the U.K. have engaged policymakers in informing them about the risks of some of these drugs, and have actually affected policy change.  I don’t think that’s happening here as much.


MAN:  Do the antipsychotics have any effect on the short-term (Inaudible) psychosis?


DEEPAK CYRIL D’SOUZA, MD:  So we actually did a study her at Yale where we pre-treated healthy subjects with a  common antipsychotic, haloperidol.  And then gave them THC.  And we were unable to find an antipsychotic effect of haloperidol on THC effects.  There are other groups that have shown that, with continued repeated administration of haloperidol, that it does reduce the effects of THC.


MAN:  More sedating (Inaudible)?


DEEPAK CYRIL D’SOUZA, MD:  I don’t think it’s been studied at all.  Marina?


MARINA PICCIOTTO, PhD:  In your study, where you actually administered the THC to your patients (Inaudible), did they have (Inaudible)?


DEEPAK CYRIL D’SOUZA, MD:  Yes.  So I should tell you that all those people were stable; they were on stable doses of antipsychotics.  And so, despite being on antipsychotics, that’s a very important point, despite being on antipsychotic medications, they experienced transient exacerbation of their symptoms.


MAN:  (Inaudible) with the study you gave them the THC, but they didn’t get the (Inaudible) that they would smoke marijuana.  So maybe that’s one reason they didn’t include that.  But the other thing is, in my experience, (Inaudible) is that I don’t feel like there’s time to make the psychosis (Inaudible)?  That’s what I mean (Inaudible).  


DEEPAK CYRIL D’SOUZA, MD: So you make two very important points.  One is that in our study, we gave people THC and we didn’t give them cannabis.  And that’s precisely why we are doing a clinical trial with this other component of cannabis, cannabidiol.  We think that cannabidiol may actually improve some of these symptoms.


WOMAN:  I’ll bet they’re more happy taking that than (Inaudible).


DEEPAK CYRIL D’SOUZA, MD:  So we want to start off conservatively, by first using it as an add-on medication.  And then if we find positive results, then we can consider evaluating it as a standalone medication. But your other point about people using cannabis to relieve distress is an important one.  I think I should tell you about another study that was done, a much more naturalistic study.  Some of the problems with these experimental studies is it’s an artificial environment.  So my colleague, Cecile Henkit(?) in the Netherlands, did a study where she gave people with schizophrenia beepers that they took home.  And I think five or six times a day, they were prompted to record how they were feeling at the time.  And they had to record what their symptoms were like, their hallucinations, et cetera, their anxiety levels were like, et cetera, et cetera.  And they were also asked to report when they used cannabis.  We were expecting that we would find that their symptoms were worse, and they would use cannabis and the symptoms would go down. But that’s not what she found.  She found that the symptoms got, actually, a lot worse after they smoked cannabis in the confines of their home, in their usual environment.


What she found is that the immediate effect; there’s an immediate effect that is what schizophrenia may be going for.  But then the later effect is where the symptoms get worse.  And they are unable to predict that or anticipate that, or modify their behavior.


MAN: So what’s the immediate effect that (Inaudible)?


DEEPAK CYRIL D’SOUZA, MD:  Anxiolytic effect.  Being just dissociated from their distress.  


WOMAN:  I’m still a little unclear, what (Inaudible)?  If a person has anxiety (Inaudible) help in that situation?


DEEPAK CYRIL D’SOUZA, MD:  I would be speculating.  I don’t know if there are other studies looking at cannabidiol for anxiety, in people with bipolar disorder or depression.  And I’m certainly not suggesting that people with bipolar disorder and depression should use cannabis to relieve their anxiety.  But I think there are studies ongoing, not yet published, looking at the effects of cannabidiol on anxiety in general.  In fact, there is a product, made by GW Pharmaceuticals, that’s available in Canada and the U.K., but not here.  It’s an aerosol, like one of those things you use for asthma?  And it contains an equal ratio of THC and cannabidiol.  It’s used for the treatment of pain syndromes and spasticity associated with multiple sclerosis.


MAN:  So the cannabinoid receptor antagonists (Inaudible) were problematic because they produced higher rates of depression and anxiety syndromes in people who take them.  Is there any long-term beneficial effect related to stimulation, that’s the opposite of like (Inaudible) depression or anxiety?


DEEPAK CYRIL D’SOUZA, MD:  I’m not aware of it.  


MAN:  Great.  Thank you so much.  (Applause) So we are running ahead of time, which is great, because we will be done and enjoy some sunshine a little bit.  But why don’t we take about a 12-minute break, come back at ten of, and then we’ll have Dr. Picciotto and Dr. Kaufman.


(END OF TAPE)

