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ROBERT M. KESSLER

Interviewed by Andrea Tone

San Juan, Puerto Rico, December 15, 2004

AT:
My name is Dr. Andrea Tone and we are at the 2004 Annual Meeting at the ACNP. I have the great pleasure of being able to interview Dr. Robert Kessler.( Let’s start with your background, personal and professional. What did you want to be when you grew up and what did you end up being and why?

RK:
I’m not sure what I wanted to be when I grew up. I always had an interest in biology, just fooling around with a microscope as a kid. I got the microscope as a present when I must have been about ten or twelve years old. My father had made a number of histology slides when he was an undergraduate and I used to look at those. These were slides made in the 1930s, but they were still perfectly clear, and so I developed an interest in tissues and microorganisms. So I had an interest in biology. Then in high school  I had a biology teacher who was extremely influential to my future, a very nice man who had me go through a summer course he gave looking at blood cells and parasites. Parasitology was the main theme, and that got me more interested. At least two of us from that course went into academic medicine, one of whom became Vice-Chair of the Department of Microbiology at Emory.

AT:
Who was that?

RK:
Sharon Weiss XE "Weiss, Sharon" . She and I shared a microscope in that course. So I became interested in biology, and  then in high school, post-Sputnik, there was this craze for developing science in the US.  I lived outside of Washington at that time, and the Montgomery County Heart Association had a series of lectures, given at NIH, to encourage kids to become interested in science. You took an exam at the end, and if you did well you were offered a chance to work a summer at NIH XE "National Institutes of Health (NIH):Clinical Center" , which I did.

AT:
What were the lectures on?

RK:
They were just general biomedical lectures. We’re talking ancient history but I did end up in the laboratory of a chemist by the name of Hank Fells, XE "Fells, Hank"  on the seventh floor of the Clinical Center. He was a delightful man and had a wonderful lab; the staff were very tolerant and supportive to an inquisitive, overly talkative adolescent. It was a great place to be at the time. Across the hallway was a fellow by the name of Bob Levy, XE "Levy, Robertson"  and Frederickson’s lab was there. Around the corner was Marshall Nierenberg XE "Nierenberg, Marshall"  who won a Nobel Prize XE "Nobel Prize" ; there were a whole bunch of interesting people I got to meet and they were extremely nice. It really piqued my interest in medical science, and I’d say that’s where a it started. When I went  to college, I majored in chemistry, largely as a result of my exposure to Dr. Fells XE "Fells, Hank" ’ lab. I also took a course in psychology.

AT:
Where did you go to college?

RK:
Yale. Physiological psychology was taught by a rather charismatic fellow, who was practically oriented. He wasn’t so much animal-oriented. He kept coming back to the point that biological explanations for behavior were going to come at some point, and that made me think about the chemistry of behavior and motivated me to go to medical school. I thought about doing psychiatry but Yale Medical School at that point was very analytically oriented. It was a wonderful department with a lot of good people, but I gravitated more towards the pharmacology department. At Yale you had to do a thesis and I ended up working with Bob Roth, XE "Roth, Robert"  who’s a member of the ACNP XE "American College of Neuropsychopharmacology (ACNP):members" . I did work with catecholamines in his lab, and at NIH in the summers I worked in Brodie’s lab, which was a great opportunity to meet a lot of wonderful people. I did studies on inbred strains of mice, looking at turnover of catecholamines in the heart. I was looking at the regulation of catecholamine XE "Catecholamines"  turnover in the autonomic nervous system XE "Autonomic nervous system" . A paper came out of that, which was fortunate. Then I began thinking that what we learn in animals XE "Animal studies:and human models/correlations"  has to be translated into humans and it’s not going to be straightforward. If you look closely at the anatomy of rats and mice and at the anatomy of the human brain, that’s a pretty long leap. Genetically it may not be so long, but in terms of the circuitry it might be bigger than people think. We were going to have to examine the human condition to make sure that it really applied. The question was how? I began thinking in terms of imaging but that well ahead of its time and impractical. Had I submitted the idea to an NIH committee, it would have been rejected as ridiculous.

AT:
What time period are we talking about?

RK:
The early seventies, just before the advent of CT XE "Computed tomography (CT)" . So I went into a Radiology residency, thinking about visualizing brain function. What saved my neck was the advent of CT when I was a resident at Peter Bent Brigham and it became apparent we could now visualize the brain. Initially I thought about ways of using labelled neurotransmitter analogs, but that wasn’t possible although using isotopes seemed practical and single-photon tomography XE "Single photon emission tomography (SPECT)"  had already been invented by Dave Kolipan XE "Kolipan, David" .

AT:
For those who may not have advanced training in radiology what are the things you are talking about?

RK:
Single-photon tomography XE "Single photon emission tomography (SPECT)"  is a way of looking at cross-sections in the body or the brain after you inject isotopes and get a picture of isotope distribution topographically. This was a very crude technique initially. Then in the mid-seventies, positron emission tomography XE "Positron emission tomography (PET)"  came along, where we used a different type of isotope that allowed for better sensitivity and spatial resolution. I’m sure many people have heard of fluorodeoxyglucose XE "Fluorodeoxyglucose" . This is a glucose analog developed by Lou Sokoloff XE "Sokoloff, Louis"   at NIH, and subsequently applied by Marty Reivich XE "Reivich, Martin"  at the University of Pennsylvania, and Al Wolf at Brookhaven National Laboratory. They attached fluorine so they could image the isotopes with the new tomographs. In conjunction with devices that localized isotope concentration, they used physiological tracers of energy metabolism. The brain uses glucose and oxygen to produce most of its energy; energy metabolism is tightly regulated in the brain, so where the brain is functioning it’s using energy. If you can image energy metabolism, you have a way of imaging brain function. So, that was the first good functional technique for looking at three-dimensional brain metabolism XE "Brain metabolism" . It was developed in 1977 the time I came to NIH XE "National Institutes of Health (NIH)" .

AT:
How fortuitous!

RK:
Dumb luck wins again! It occurred to me this was something I’d been looking for, so I took it upon myself as naive junior person at NIH to team up with people in the Neurology Institute at the Clinical Center XE "National Institutes of Health (NIH):Clinical Center"  and obtain support from Psychiatry. We managed to get a positron tomograph at NIH in 1979 but since we didn’t have a synchrotron to develop the isotopes we used the synchrotron at the Naval Research Laboratory. We thought we had reached an agreement with them but after we bought the tomograph, there was talk their lab was closing down. It was through the intervention of my Norwegian Elkhound puppy that we got the whole thing back on track; my neighbor was a hydro-nautical engineer and a great lover of my little dog, and one day he asked me, as I was walking the dog, why I looked so glum. I told him the story about the naval lab closing and the problem that would create for me. He said, “Let me take care of it.” It turned out his best friend was the director of the lab! So because I got to this man through my dog the PET XE "Positron emission tomography (PET)"  program at NIH XE "National Institutes of Health (NIH):PET program"  was able to continue. 

AT:
A great story!

RK:
Sometimes things turn out in quirky ways. Otherwise, the NIH PET program would not have happened until several years later. We got started with fluorodeoxyglucose XE "Fluorodeoxyglucose"  and several investigators looked at issues such as aging and schizophrenia, Alzheimer’s XE "Alzheimer’s disease" , brain tumors; those were the first studies. Subsequently, I moved to Vanderbilt in 1984, with the idea of setting up a program there. It took a few more years than I would have liked.

I began developing ligands for dopamine XE "Dopamine:receptor(s)"  D2 receptors with the idea of looking at cortical limbic dopamine systems. Dopamine is the neurotransmitter XE "Neurotransmitters"  implicated in Parkinson’s disease XE "Parkinson’s disease"  which is based on deficiency of dopamine in the basal ganglia, nuclei at the center of the brain. But there are also smaller quantities of dopamine in other areas, such as the cortex. Since the limbic system is responsible for emotions, mood may be affected, as well. There’s also a long-standing history of studies showing that dopamine XE "Dopamine"  is involved in some aspects of schizophrenia XE "Schizophrenia:imaging research" , probably the dopamine that is in the cortex and limbic system. There was no good way to image those particular systems, so we developed and patented a number of ligands initially for single-photon tomography, and then went on, with the help of NIMH XE "National Institute of Mental Health (NIMH):research support" , to develop a number of ligands for PET XE "Positron emission tomography (PET)" . We have subsequently started studies in humans. Unfortunately, these projects take decades and not months. For developing those ligands we have had very strong support from chemists, especially from Thomas de Paulis, XE "De Paulis, Thomas"  who had been at Astra pharmaceutical company prior to joining Vanderbilt.

We developed the ligands in animals XE "Animal studies:brain imaging" , studied their behavior in monkeys and published several articles. We did binding studies in post-mortem human brain. Eventually, we did the toxicology studies necessary before human use and then the initial studies in humans. Now we are doing studies XE "Clinical studies/trials"  in which we manipulate the uptake, release or depletion of dopamine XE "Dopamine" , so we can see different aspects of dopaminergic neurotransmission XE "Dopaminergic:neurotransmission" . We’re also doing studies in disorders that may involve dopamine XE "Dopamine" , for example, Attention Deficit Disorder, in which there is an increase in the amount of dopamine in the brain. It may be an overdiagnosed disorder, but it’s very real when you see it. We also have plans to start studies in schizophrenia XE "Schizophrenia:research" . Dopamine is a ubiquitous neurotransmitter that may play a role in depression, drug abuse, and many other conditions. We’re thinking about moving on to study other neurotransmitter XE "Neurotransmitters:imaging studies"  systems, with the idea of looking at the relationship between cerebral neurotransmission and higher cortical function. Psychiatric XE "Psychiatric illness"  disorders have been the focus of most of what I’ve done for the last twenty years.

AT:
How do you envision the impressive research you are doing will change clinical practice?

RK:
I don’t know. Science takes indirect paths to real life, but we’ve learned many things from the mode of action of antipsychotic XE "Antipsychotic agents"  drugs. We studied schizophrenic subjects who take antipsychotic drugs and we found that clozapine XE "Clozapine" , one of the most effective drugs in schizophrenia, while it blocks dopamine receptors XE "Dopamine"  to some extent, also has unusual effects on dopamine cell bodies in the mid-brain. We think that has a lot to do with the cognitive enhancement seen with this drug. We hope to translate these findings into drug development. We’re using imaging to find out where the changes occur with different drugs and by doing this we provide hints to design better new drugs.

AT:
So there will be new drugs that would target specific areas of the brain instead of just flooding the brain?

RK:
In a way you’re right, they will have properties that produce specific effects in specific areas. This is sort of thing is extremely important. And we always wonder how good the clinical diagnostic criteria we have are. Dementia XE "Dementia"  is a good case to illustrate this; twenty-five or thirty years ago, in a pathology textbook dementia wasn’t dementia; it was Alzheimer’s disease XE "Alzheimer’s disease" , Pick’s disease, etc. There are many kinds of dementia and we have thrown them into a wastebasket and treat them as if they are the same. Even if genetic therapies are developed, they will have to be targeted to specific disorders people have. Someone with a Lewy body dementia has a different brain dysfunction from someone who has Alzheimer’s XE "Alzheimer’s disease"  dementia, a beta-amyloid disease. They’re difficult to tell apart clinically. In mental illness, a lot of people wonder that even though we use a common rubric for depression, does everybody have the same abnormality? Does everybody really have the same abnormality in schizophrenia? Schizophrenia XE "Schizophrenia:heterogeneity"  is a diagnostic entity; it was put together in the last century and not everybody agrees it is one entity. So, it would be very important that we individualize therapy for patients, based upon different etiologies and different kinds of illness. Imaging can tell us a great deal about whether our clinical diagnoses conform to a single entity, or maybe we’re lumping together people who have a final common behavioral pathway from multiple etiologies.

AT:
Do you find DSM sufficient, or if you had your druthers, how would you change it? A lot of people I’ve interviewed at this meeting have said quite a bit about DSM XE "Diagnostic and Statistical Manual, American Psychiatric Association (DSM series)" \r "DSM1" .

RK:
I am not a psychiatrist, so I’m not the best person to say, but I’ve seen a lot of patients with schizophrenia and as a non-psychiatrist, there seems to be a wide range of life history, cognitive and behavioral differences among these subjects. And, while it’s possible it’s one entity, you begin to wonder whether this is an adequate description of reality.  At some level they tend to share some features and people would argue they switch from one subtype to another, but I think there are huge differences. There are people who fell out of the womb as awkward kids; they may have been a little bit funny looking, didn’t do well in school, are socially isolated, and then, as teenagers begin to hallucinate, and now they’re suddenly called schizophrenics. Then we have people who are very social, do extremely well, who have high achievement, go to Ivy League schools, have very high IQ’s, have lots of friends – you know, have a totally different behavioral trajectory – and then in their mid to late twenties or late thirties have a psychotic break and become schizophrenic. The one who was never right from the first may have a very different disease from the one who was a philosophy major. Those diseases may have very different etiologies. We just don’t know; it’s important to understand that. XE "Schizophrenia:heterogeneity" \r "Schz6" 
AT:
Do you think that imaging will have a role in diagnosing patients?

RK:
“Perhaps” is the answer, but we are far from it. Psychiatric XE "Psychiatric illness;and brain imaging"  diseases are not like neurological disorders where you can look at an MRI scan and say, this person has multiple systems atrophy, changes which are typical of Parkinsonism. We don’t have that, but I do think, as we get more specific in our biochemical concepts of where these idiosyncratic diseases come from, it will play a role in diagnosis. I also think it’s going to be very important in determining and monitoring therapies.

AT:
Can you say a bit more about that?

RK:
I think people respond very differently to different drugs and if we have a profile of what their biochemistry is, we may be better able to treat their particular abnormality from what we consider normal. If people have, let’s say too little of receptor Y – whatever receptor Y is – then maybe we need to provide in treatment receptor Y supplements, or augment receptor Y activity. Or if someone else has too much of neurotransmitter Q we need to block receptor Q activity. We need to be able to get into the real chemistry to know what to do. Right now we’re treating everybody with a diagnostic entity pretty much the same. Again, I’m not a psychiatrist, but I see this all the time. Someone comes in and they’re diagnosed as schizophrenic, so the patient is put on a second generation atypical neuroleptic XE "Neuroleptic(s):atypical" , and if the psychiatrist is not happy with the response, the psychiatrist tries another drug. And you find these funny responses, some respond beautifully to risperidone but they may not respond to olanzapine or vice versa.

AT:
It seems that the ideal way to treat psychiatric patients is inherently interdisciplinary; that involves geneticists, radiologists and others. I wonder if that ideal is at odds with the economic reality of healthcare delivery. Have you any thoughts about that? Imaging is very expensive.

RK:
 When CT scans first came out in the mid-seventies there was  huge resistance because it was too expensive; the machines were a few hundred thousand dollars then. But then a body of knowledge was built up and CT came into its own after an NIH XE "National Institutes of Health (NIH):consensus forums"  consensus forum was held on imaging and they used CT as an example which showed the benefits so outweighed cost that it was criminal not to use it in certain cases. On the flip side, these technologies tend to be overused. When properly used there is no question that in many disorders you’re way ahead. And the cost of not doing it can be much greater than doing it. Take brain abscesses for example. The morbidity and mortality of brain abscesses were very high prior to CT, maybe fifty percent. Using CT, you can see a developing abscess and operate in time; mortality for brain abscess went way down. You have a test that costs a few hundred dollars telling you how to save lives and preserve function. XE "Computed tomography (CT)" \r "CT1"  On the other hand medicine has become so oversold people are demanding absolute knowledge and these tests are overused. That creates problems; you have an anxious patient wnting to have it, so the physician feels compelled to do it, and as a result, you get tremendous overuse. I think society will swing back by necessity to a more rational use of these technologies. There are lots of gray areas; for example, we can diagnose Alzheimer’s disease XE "Alzheimer’s disease"  very well with PET XE "Positron emission tomography (PET)"  today.

AT:
Even at an early stage?

RK:
Even at an early stage. ApoE4 is a protein that has a variant associated with a very high incidence of Alzheimer’s disease XE "Alzheimer’s disease" . Eric Reiman XE "Reiman, Eric"  showed that if you look at people in their fifties, who have that genetic variance, even if they are cognitively normal and functioning fine, they have a genetic time bomb ticking and it’s probably going to make them demented by the time they’re seventy-five. You can do a fluorodeoxyglucose XE "Fluorodeoxyglucose"  PET scan and compare them statistically to normal subjects. The scan is significant twenty-five years before they have the clinical illness. When people have cognitive impairment and memory failure, and you don’t know whether it’s a benign memory failure with age or Alzheimer’s disease XE "Alzheimer’s disease" , predictive accuracy is very important. The question can you going to do anything about it? Well, maybe, maybe not. Maybe there will be neuroprotective therapies. Drug trials are now looking at neuroprotective agents and glucose metabolism. Or maybe it is worth the family knowing what’s going to happen, so they can take care of things. It’s surprising to me how many families, a spouse, a father or a grandfather, want to know what’s going to happen. They’re actually willing to pay without insurance, if they have the resources. That’s a one-time investment. There may be big reasons for doing this, if only for peace of mind. It is unfortunate that once they become mainstream there’ll be a reaction to overuse, until we get to something reasonable. At the heart of the matter is proper use.

AT:
I was thinking of how ultrasound technology has fundamentally changed pre-natal care. There was a time when people said it’s unnecessary, it’s too expensive, but now, it’s bedrock technology for diagnostic care. Everyone who has been pregnant in the last ten years, has had an ultrasound.

I’m going to ask a couple of questions related to the popularization of imaging technology. I was in Atlanta until a few months ago, and I remember listening to radio stations on my way to the university that would say, you are at risk for all sorts of illnesses and won’t know if you are susceptible unless you have full body imaging; you can have it this week at a discount, for $120.

RK:
That’s abuse and where the free market is going a little too far, preying on people’s fears. The former Chairman of Radiology at Emory had one of those full body scans and they had some suspicious findings, which resulted in unnecessary surgery and complications. So it’s a double edged sword. You can find things that aren’t as abnormal as they appear and the complications of trying to treat those non-life threatening, probably normal variances, can be worse than not knowing. I think that’s horrible, that’s greed. It’s not a good use of technology.

AT:
As all this literature is being published on what the brain looks like, do we need to have someone like you at the other end of the technology, making sense of what’s being seen?

RK:
I think there are two layers here. It’s healthy and good that people in psychiatry, neurology and psychology learn how to read scans. The problem is that somebody trying to explain a specific symptom by looking at the scan might not recognize something totally unrelated but more significant. Many times a highly significant incidental finding is missed by someone who is overly focused on explaining a particular finding by a scan. You may have a psychiatrist looking at a CT scan of the head they think they know a lot about, but they miss the fact the person has a cancer of the nasopharynx, which they’re  untrained to look at. That’s the expertise issue.

The other issue is in terms of the acquisition of images, making sure that they’re of optimal quality. Experts get a lot of training in quality control. And, a third point; people who order and interpret their own X-rays, order and interpret more than if they order and interpret them from somebody else. So at the clinical level, it fuels over-utilization. At the research level, I think it’s important to have the interplay of psychologists, neuroanatomists, radiologists, psychiatrists and radiochemists, because that’s the way things go forward. In one of our recent projects for example we have a psychiatrist, who evaluates the patients and screens them for behavioral issues; there’s myself, who oversees the imaging; we have PhDs handling the data; we have physicists and mathematicians, who look at the tracer to make sure everything is going well; we have psychologists, who do behavioral testing and statisticians, who help with the interpretation of huge data sets. So there’s a big team. I’m just one person and everybody makes an important contribution. I happen to coordinate it, but all of these people together are what’s needed to progress in multidisciplinary, multidimensional fields. The problem with many imaging enterprises is that you need so much expertise in so many places that not all groups have equal strength, and as a result the data can be criticized from ten different points of view. If you don’t have the strength in every area, the whole enterprise may fail over a very simple issue. From a research point of view, it’s important to have everybody involved and to make sure that everything gets done in a careful way. There are a lot of  simple issues to a physicist that are not so simple to a psychologist.

AT:
You’re a radiologist in the ACNP XE "American College of Neuropsychopharmacology (ACNP):members" .

RK: 
Yes.

AT:
 How welcoming has it been for your field?

RK:
Because of my background in pharmacology and interest in behavior, I think I speak the language reasonably well, and it’s very transparent and very open and very welcoming.

AT:
What do you feel you give to people here and what do you take home from the other side of the fence?

RK:
What I’ve given is development of pharmaceuticals, radiopharmaceutical enriching that has helped imaging in psychiatry. I’ve helped people get started at a number of institutions on imaging in psychiatry. I tend to serve as a facilitator and in return I get a lot of biological and pharmacological insights. They’re hard to get anywhere else, and this organization promotes a multidisciplinary approach. There are basic scientists, clinicians, people like myself from different disciplines. That cross-fertilization is incredibly beneficial for everyone. My principal benefit from being here is from accessing the minds of creative people in many different areas. It gets you thinking in a different way. It jolts you out of your complacency.

AT:
Final question. How do you see the relationship of imaging and radiology with psychiatry twenty to fifty years from now?

RK:
Psychiatry does not have a clear blood test, at this point. The question is whether this can be resolved by genetics. It remains to be seen why there are so many people with susceptibility genes who don’t become ill. Maybe we’ll come down to genetic screening, but I seriously doubt it. I think psychiatry needs help in evaluating patients and their therapeutic responses with objective measures they currently don’t have. The idea 20 or 25 years ago that schizophrenia XE "Schizophrenia:brain anomalies"  was characterized by loss of brain substance was not in the minds of most psychiatrists. It wasn’t well accepted. There was some very old literature from the 1930s using pneumoencephalography XE "Pneumoencephalography"  that suggested bigger ventricles in schizophrenia, but everybody said it was an artifact. Now, with CT, we see that differences between normal subjects and schizophrenic patients are real and think they are probably developmental. Imaging fostered the neurodevelopmental hypothesis of schizophrenia. The dopamine hypothesis of schizophrenia was supported by post-mortem studies. Then, in imaging studies, the corresponding changes with the dopamine hypothesis were not seen and it was necessary to reevaluate the role of dopamine. XE "Schizophrenia:causation theories" \r "Schiz7"  So, it’s an iterative process where findings from testing a hypothesi in psychiatry feeds back to pharmacology, and may go back to testing in animals and then back to humans. Imaging has become part of that process.

AT:
Thank you. Is there anything you want to add?

RK:
Not really. I feel I’ve gone on too long.

AT:
You haven’t at all. It’s  been really interesting.

RK:
Well, good. Thank you so much.

AT:
Thank you. XE "Kessler, Robert M." \r "Kessler2" \b 

 XE "Tone, Andrea M.:as interviewer" \r "Tone2" 
( Robert M. Kessler was born in Philadelphia, Pennsylvania in 1945.





