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WILLIAM Z. POTTER

Interviewed by Thomas A. Ban

San Juan, Puerto Rico, December 8, 2003
TB: This will be an interview with Dr. William Potter( for the archives of the American College of Neuropsychopharmacology.  We are at the annual meeting of the College, in San Juan, Puerto Rico. It is December 8, 2003.  I’m Thomas Ban. Let’s start from the beginning; when and where were you born?  Tell us something about your education. .

WP: I was born on April 3, 1945 in Charleston, South Carolina.  At that point my father was still in medical school, somewhat older than the rest in his class.  He had gone back to medical school during World War II after working in the state public health service in South Carolina. My mother’s family had come from the south, and my father’s family had been from Tennessee and North Carolina. My father did not like the strained race relations in South Carolina and when I was about four years old he moved us to Ridgeville, Indiana, a small town of about a 1000 people. I was brought up in this small mid-western town, although all my family was from the south. My father was in partnership with an older doctor who died tragically in an automobile accident two or three years after we arrived. So my father became the only doctor for an area of many miles and would rotate back and forth between two county hospitals 15 miles apart. As a child, I would ride with him to visit patients in their homes. My father’s office, with my mother’s help, also ran a pharmacy because there was no drugstore in the town.  He diagnosed and treated patients and was doing lots of minor surgery. The pharmacy allowed him to charge patients very little; many weren’t charged at all except for the medicine. He was very much the country doctor. Seeing the way my father lived, both my older brothers decided they would not study medicine, but I picked up the idea medicine was important. The educational system in the town where we lived was very bad so my parents decided it would be good for me to have the opportunity to get a better education and I was sent to a boarding school outside Cleveland, Ohio; Western Reserve Academy. It was a very good boarding school with sixty people in each year.  A fifth would do extremely well and it was competitive. A lot of graduates from Western Reserve went on to East Coast schools but I won a full scholarship to school in England for a year.  There I studied A-levels in history and became interested in philosophy. In the meantime my father had been ill, so I decided to go to Indiana University on return from England.  There, I was able to do my undergraduate work in a couple of years. About that time the NIMH had been funding MD/PhD programs and I was accepted for one. I had a vision of becoming a well-educated doctor, and I planned to do a PhD in philosophy along with my MD. So I was taking my pre-clinical courses for medical school while attending courses in philosophy. I was a very good student in philosophy but they would not give me a fellowship because they knew I intended to become a doctor; it would be a waste of money. I thought this was not in the spirit of the program and went to my advisor, Lyle Beck, a very nice older gentleman in the Department of Pharmacology. When he learned about my problem he said I could work in his department. So I did, and I earned money washing dishes in the Department of Pharmacology. They also involved me in experiments measuring insulin levels, using a radioimmunoassay technique. 

TB: When did this happen?

WP: This was back in the 1960s.  Radioimmunoassays had only been out for a couple of years at the time but I got lab experience and handled pipettes pretty well. They suggested I do a degree in pharmacology, so I did. This is how I got into pharmacology.

TB: What year?

WP: In 1966 I switched from philosophy to pharmacology and later received my masters in pharmacology. My early research and first papers were on the effects of hydrazine that was used originally as rocket fuel but there were concerns it might be a hazard for astronauts exposed to it. The research was prompted by reports hydrazine produced dramatic changes in blood glucose in rats. In the course of that research I learned how to cannulate rat arteries. That was not a routine procedure so I had to work out how to do it. I learned you could work things out for yourself in the lab; that you could develop new assays just by reading papers. By the time I received my MD the Vietnam War was on and I had the choice to be drafted or get a NIH fellowship in the PRAT program. 

TB: When was that?

WP: In 1971. I remember interviewing with BB Brodie who asked what I was interested in, and I explained some of the research I did and how I enjoyed it. Then he went on an incredible riff about coming back from Australia where sheep were dying of liver failure, and he got to thinking about what might be going on. To make a long story short, his view was there might have been an active metabolite being formed from a substance causing liver necrosis.  I said, Dr. Brodie, I don’t know anything about liver necrosis. “Good,” he told me, and literally picked up the phone to call the secretary of the PRAT program and said “Bill Potter is coming to my laboratory.” I later became very involved in NIMH’s PRAT Program and learned about the rules for bringing people in. He was highhanded, but if you were BB Brodie, you could be like that. And working in Brodie’s lab on how active metabolites of drugs can cause liver necrosis was an incredible experience. My first decent papers were all related to acetaminophen-induced hepatotoxicity.  It was a classic series of articles which are still frequently cited. A group of us with a guy called Jerry Mitchell were involved. Brody’s name was on all of them, and sometimes Jim Gillette.  I also remember that under the pressure of meeting presentation deadlines we had difficulty to reproduce acetaminophen induced toxicity in the rat. You could convince yourself the findings were there, but we had to heat up the acetaminophen, which didn’t get in the solution very well, ram it down the rat’s throat, and sometimes you would get results and some times you wouldn’t. This made me a nervous being new because you wanted to have clean results.  About that time, and I’m pretty sure it was BB Brody who said, why don’t we look at other animals?  I will never forget the experiment injecting acetaminophen in a series of rabbits, guinea pigs, mice and hamsters; on autopsy we saw nothing in rabbits and guinea pigs, but when we opened up the hamsters and mice, the livers were white. Working in Brodie’s lab taught me to make an experiment work one needs a good animal model and very robust end-points. In that lab I would also try to show chlorpromazine might be activated to something that causes hepatotoxicity but that turned out to be due to a different mechanism. During that time I realized I wanted to take laboratory science and apply it to developing new treatments; I also decided to do a residency in psychiatry.

TB: What year was that?

WP: In 1974. After a three year PRAT fellowship, rather than staying in the Heart and Lung Institute I entered psychiatric residency at Saint Elisabeth’s’ Hospital. I forgot to mention my PhD dissertation was done at the National Heart and Lung Institute with the cooperation of Roger Michael. Indiana University allowed me to do my PhD work at NIH. 

TB:  You got your PhD from Indiana University but did the work at NIH. 

WP: Yes. The public health service also allowed me to start my residency in psychiatry at Saint Elizabeth’s’ Hospital, and continue doing research at the NIH, which, by that time, became the National Institute of Mental Health (NIMH.). 

TB: When was that?

WP: In 1976. So, I did not return to the Heart and Lung Institute but to Fred Goodwin’s branch at NIMH. I was, for the next 20 years, part of the Intramural Program at the NIMH in a number of different roles. First, I was in Fred’s branch, and then I got a section of clinical pharmacology that was created because I was trying to do bridging research from studies in animals into humans.  Part of the time my position was supported by the National Institute of General Medical Science.  I was coordinating the training both clinical pharmacologists and psychopharmacologists at NIH. So I supervised individuals who were clinical pharmacologists in many of the other institutes as well. But my personal research interest remained in clinical psychopharmacology.  That is, how I got involved with the ACNP. 
TB: In what year?

WP: 1978 was the first time I came to a meeting here in Puerto Rico. The focus of my work in clinical psychopharmacology covered all of the classic questions in pharmacology, such as how the blood concentration of a substance relates to clinical effects. That has been extraordinarily elusive because, unlike in rats with necrotic livers, our outcome measures for depression, schizophrenia, anxiety disorders, and manic depressive illness are not very precise and do not lend themselves well to looking at simple concentration-response relationships, nor does the time course of effect. I learned that early on. However, during the 1970s, there was a burst of activity hoping that measuring concentrations of drugs would greatly improve therapeutics. Retrospectively, the fundamental lesson learned as we appreciated the variation in drug metabolism, was that many, many patients were under dosed.  The general rule that emerged was that it was important to use higher doses to achieve therapeutic effects.  This may seem obvious now, but back then a lot of people were being treated, particularly in depression, with sub-therapeutic doses. The lesson of finding the right dose has been well learned, although it is still not well done. Post-marketing experience with many of our new anti-depressants and anti-psychotics indicates the marketed dose is not always the right one. Once I became comfortable with classic pharmacological/pharmacokinetic measurements, I became interested, as did many other people at NIMH heavily influenced by Fred Goodwin, in manic depressive illness, a robust clinically striking condition in which you had multiple phases of the illness. I became interested in the work on catecholamines by Irv Kopin’s group and also inspired by Julie Axelrod’s research. It provided an opportunity to explore whether the biochemical theories related to mental illness that were very popular could be proven in humans.  

TB:  Which theories are you referring to?

WP: The biochemical theories then current had to do with an abnormality of catecholamine metabolism, a “noradrenergic depression” or an abnormality of indoleamine metabolism, a “serotonergic depression.”  It was thought in that antidepressant effects could be produced with selective serotonin reuptake inhibitors (SSRIs.). 

TB:  What years are we talking about?

WP: Mid to late 1970s. There had already been data coming out of Sweden using a fairly selective serotonin uptake inhibitor called zimelidine, in the treatment depression. The research that led to SSRIs was laid out by people like Arvid Carlsson. Although Brodie and Costa had been focused on serotonin, it was Arvid who first provided solid evidence that tricyclic antidepressants influenced the serotonin system. To make a long story short, we did what was to me the most important formative clinical experiment for my development by comparing zimelidine, from Astra Pharmaceuticals in Sweden, with the most selective norepinephrine reuptake inhibitor we could find. The hypothesis was you would get selective effects on serotonin and norepinephrine metabolism. The results were you could not distinguish very clearly between the two. Each drug, after several weeks of administration, influenced both norepinephrine and serotonin metabolism. Our findings led us to speculate there must be interactions between the nor-epinephrine and serotonin systems that were important in terms of downstream events.  It was a very important experiment from my point of view.  I learned that one could not follow a relatively simplistic model in psychopharmacology, in which, if you know the pre-existing biochemistry, you would have a specific biochemical treatment for a particular subtype of psychiatric illness. It indicated a simple approach to biochemical sub-typing was not feasible, most important would be to understand the mechanism of action of psychiatric drugs. In the next decade of my career I studied how psychotropic drugs, in therapeutic doses, affect more subtle pathways than norepinephrine and serotonin. I was especially interested in the effects of lithium on signal transduction. . 

TB:  How did you get from NIMH to Lilly?

WP: When Steve Paul left NIMH in the early 1990s he suggested the best opportunity for research from bench to bedside might be in the pharmaceutical industry that has the enormous resources necessary to carry this off.  So, in 1996, I went to work in the research laboratories of Lilly. The era we are now entering is going to be putting research at NIH, in large academic consortiums, and in industry together, creating information in data bases with proteomics and of course genetic measures. The American College plays a huge role in providing a forum to bring us together with different ideas about how to achieve this objective. The annual meetings of ACNP provide an opportunity to be in touch with the latest evolving science on a regular basis. It is in these meetings the best conversations take place in terms of figuring out how to create the ideal interaction between government, industry, and academia.

TB: Let us get back to your research. You entered psychopharmacology by becoming involved in drug metabolism and pharmacokinetics. Could you put that research in perspective for us?

WP: Research in those areas is still extraordinarily important. Controlling your dose in your preclinical experiment is a huge issue, even now. When you give 10 mg per kilogram of a substance you get more or less the same exposure across your inbred rats.  In humans, that is not so. Pharmacokinetics is core to controlling for variants, that is a given.  One takes that as part of life. What hasn’t been so easy is modeling the relationship between pharmacokinetic and pharmacodynamic findings. It has been extraordinarily difficult in the brain to relate concentrations to systematic changes. This has to do with difficulty in understanding changes in interacting systems where you have a time element; when we look at biochemical outputs we are looking at points in time, not at a constant curve where there is stability unless we are looking at something like receptor occupancy. That is the only area where PK/PD works out really well. 
TB: That is very important for neuropsychopharmacological research. 

WP: It is. When we worked at Lilly on antidepressant potentiation with pindolol we had difficulties interpreting our findings because nobody had defined appropriately in humans the relationship between pindolol concentration and occupancy of the serotonin1a receptor. The hypothesis was that blocking serotonin1a receptors would potentiate the effect of serotonin uptake inhibitors. When people looked at the findings they concluded the doses of pindolol used in those clinical studies probably only hit receptors. The doses used only achieved 25, 35, or at most 40 percent occupancy of the serotonin1a receptors, instead of full or at least 90 percent occupancy. Despite the tens of millions of dollars spent in that research the hypothesis has not been properly tested.  I can give multiple examples of similar cases. If we do our experiments right we will be able to greatly increase our success rate. We should be able to do that now with the employment of brain imaging technologies.

TB: Do you think it is feasible?

WP: It is becoming increasingly feasible with ligand development. We have already developed ligands for the norepinephrine transporter with people in Upsala, Sweden, and we are moving ahead with ligand development so we should be able to use PET or SPECT in our drug development programs. An exciting aspect of this research is that it is done in collaboration with the NIH. We are co-grantees with both Columbia and Hopkins in developing ligands for novel targets. We are finding ways to work together and I am convinced this will greatly improve our hit rate in developing novel therapeutics. 

TB: So you hope to develop collaboration between government, industry and academia in this crucial area of research?

WP: Right.

TB: Earlier you said one of your important findings was that norepinephrine and serotonin reuptake inhibitors might not be as selective in their mode of action as we think.

WP: Yes, and we have to approach questions very differently from the rather simplistic model we had been using. At the time I did that research the prevailing theory of antidepressant action was ß-receptor down regulation, and Fridolin Sulser was one of its great champions. We were all trying to show, using peripheral lymphocytes or whatever, to find indirect ways of measuring ß-receptor down regulation in humans. All that was far too simplistic; eventually it became apparent we have to understand the full cascade of events, including the coupling of receptors to G-proteins and second messengers. During the 1980s it became possible to incorporate all molecular pharmacology done before then and, by re-looking at the chain of events, we learned there was a far more complex series of adaptive events that followed the primary action of drugs.   Many of those events could be shown in vitro and in cell cultures without invoking more neurotransmitters hitting the receptor. In the period from the mid-1980s to almost the present we have been retrenching and learning more about how these complicated systems really work and redefining the downstream biochemical effects of drugs. The question is whether we would be able to profile those effects in sufficient depth to distinguish different actions across individuals and then to relate that back to treatment response. So we are going back to the strategy of the 1970s, but at a higher level. At that time we simply didn’t have the tools to do it well.

TB: What was the impact of your findings that, down the road, serotonin and norepinephrine reuptake inhibitors follow a common path in their mechanism of action?

WP: A great number of people persisted there was a norepinephrine and a serotonin depression and we should be able to separate them. Others went along. One of the biochemical scientists at Lilly told me it was the most important clinical paper he had seen; it has had a large impact in the way people think by supporting a shift in focus from single neurotransmitters to interacting and coupling systems. What I viewed at the time as a very simple and obvious experiment has had a substantial impact.

TB: So, you think it has had an impact on the thinking of people? 

WP: It changed people’s thinking and strategies at Lilly. I am sure it has been the most impact-full single paper I was ever involved with.

TB: Would it be correct to say that the biochemical measures we used have not contributed so far to the classification of depression?

WP: Right. We have remained as a field of psychiatry, in a descriptive phase.  Most of what people put forward as biochemical hypotheses are far too simplistic because we are not adequately describing, in objective terms, the state of individuals.  We can do that partly with behavioural and functional measures, but rating scales have their limits. To subdivide people it seems clear we need a combination of genetic, biochemical and other objective functional measures. Brain imaging measures have been evolving continuously but the initial enthusiasm of fitting brain imaging measures to drug development has to be balanced by the reality. Anything beyond receptor occupancy still has not shown predictive, reproducible, dose response relationships. The pharmaceutical industry, the NIH and other authorities, are funding the employment of brain imaging techniques in research for studying drug effects, but the data bases are only just emerging. Many of us hope proteomics might open up development. It is already applied in the cancer field with some early success but it is too early to say what it will deliver. 

TB: You believe one would need to integrate findings from various areas of research in order to describe individuals’ in sufficiently objective terms for clinical psychopharmacological investigations?
WP: For doing clinical psychopharmacology well one is going to need a matrix, a team with investigative skills that go beyond what any individual scientist can adequately master in terms of fully understanding the methodologies of different disciplines and the limits of each of them. For successful drug development in such a complicated system as the brain, it is extraordinarily important we find ways to get people with the right skills to work together.  I am hoping, over the next few years, to find ways to do that.  

TB: Are you involved in any project in clinical psychopharmacology in which people with the “right skills” work together?

WP: We are trying to develop such a project with the National Institute of Aging, looking for new drugs in Alzheimer’s disease. This will be the biggest joint effort ever put together, at least for the CNS field, whereby industry will put in upwards of 20 to 30 million dollars for a five year prospective study of minimal cognitive impairment preceding to Alzheimer’s because, if you diagnose MCI the right way, about 80%  go on to get Alzheimer’s.  Imbedded in that project will be a complex combination of imaging, MRI, PET scans, and cerebral spinal fluid studies of proteomics. The study should start in early 2005; so we are still in the planning stages. This is very exciting to me because it is the sort of research that needs to be done if we are going to find breakthrough treatments for important CNS diseases.

TB:  What about research in schizophrenia and bipolar disorder?

WP: We would have a concerted effort in bipolar disease before we go after schizophrenia. It is interesting that we are back to the recognition that schizophrenia is, in the broad sense, a disorder in thinking including cognitive function. Even if you successfully treat the positive symptoms it is obvious people are left with substantial cognitive impairment.  The NIMH, working with FDA and industry in the MATRICS Project is recognizing the need to go after cognition in schizophrenia.  I am very excited to be part of that project, trying to sponsor the development of novel scales for assessing cognitive disturbances in schizophrenia.

TB: The projects you are talking about will generate lots of data.

WP: One of the other exciting opportunities I have recognized since coming to industry is that it has the capability of generating enormous data sets from which one could extract information. 

TB:  Any big project planned in bipolar disorder? 

WP: Bipolar disorder would be one area where, if we all invested enough, we might be able to find more compelling patterns of biochemical dysfunctions we could relate to treatment, but right now there is no unified program or approach doing that. 

TR: Don’t you think that before undertaking such expensive projects it would be important to define the diagnostic populations better than in current consensus-based classifications? 

WP:  I still believe the classic bipolar phenotype remains one of the clearest defined. Genetic research keeps supporting there is something there. Genes associated with risk for psychosis coupled with other susceptibility genes seem to confer the bipolar phenotype. As genetic research evolves, maybe this will become clearer, and we will identify people at risk, understand the biochemical pathways susceptible to alterations under the genetic circumstances, and do something that is more than palliative.  Those are dreams but one can see a path.  

TB: It is a long journey we covered from your first research project as a student on hydrazines.

WP: I was a young graduate student who knew nothing about science, and who never thought of himself as a scientist. I was studying philosophy. But then I learned the process of generating questions and found testing them in research very gratifying. It is like a chess game. It has the advantage over philosophy that you can propose a question and test it. Unfortunately, in philosophy, you could never test your core questions.

TB: What was your primary area of interest in philosophy?

WP:  Logic with an underpinning in ontology.
TB: You probably learned from philosophy that you have to start research by formulating a testable hypothesis.

WP:  You formulate it, and then you test it. I came from a background where pursuing truth and doing the right thing was very important. I have always felt you had to use knowledge the best you can, like translating new knowledge into new treatments.  I have always wanted to be part of those who are translating new biological knowledge to better treatments. All through my professional career I have been interested in applying what I learned in pharmacology to more rational drug development. My role is to bring together and implement things which allow us to develop better treatments, not just “me too drugs”. 

TB: You mentioned you did some research with lithium?

WP: We did a series of work to try to understand the mechanism of action of lithium; from a learning experience that was tremendously important although we didn’t find it.  People are still working on that.   

TB:  We talked about briefly about you training in psychiatry.    

WP: My psychiatric training gave me the opportunity to have direct relationships with patients.  I still see patients, believe it or not. All those years at the NIMH, in addition to the patients on the ward, I also saw patients outside.
TB: Do you still have a practice?

WP: Yes, even now. At the NIH I had a small practice in which I did a few hours a week, but I followed many people with complicated manic depressive illness or severe depression. I became very interested with the limitations of our ability to assess the condition of a patient. It was not until I went to Lilly in 1996 that I had access to databases to look at some of the issues.  One of the first things I did was to put together, with the help of David Debroda, meta-data sets. We have now the largest meta-data set of antidepressant trials ever put together. We also have a large data base on olanzapine. We are beginning to put together the meta-data sets and understand the extent to which measures do or do not reveal similar information over time. Being in a position to see how these scales perform I think maybe we should invest in additional refinement of them. Scale development and validation are just as important as molecular studies.
TB: Let me switch to something completely different. When did you become a member of ACNP?  

WP:  It must have been early 1980s.

TB: Have you been active?

WP: Oh, yes.  

TB: Do you remember your first presentation at an annual meeting?

WP: I don’t remember but it must have had to do with pharmacokinetics. It probably was the prediction of steady state based on a single dose, because, working with Jim Gillette, I understood that from acute dose pharmacokinetics you should be able to predict a steady state.  There were also misunderstandings about protein binding I dealt with. I was able to tell people to stop worrying so much about protein binding because it is only relevant for certain phenomena; people were misinterpreting its meaning and thought protein binding limited access to the brain.  It doesn’t. It merely says something about how you should interpret total blood levels.  I was also involved in presentations that dealt with active metabolites.   

TB: What are you doing these days?  

WP: My current activities are much broader since I am involved in coordinating early development of drugs.  What I am trying to do at Lilly, and more broadly in the field, is convince people to build into studies with CNS drugs documentation about the biochemical target they are hitting in humans. I’m also interested in finding ways to enhance signal detection and outcome measures in early clinical trials. I understand people like Don Klein say, if you had a drug that worked, picked your patients right, and measured them right, you should be able to tell in a small number of people whether the drug is useful or not.  

TB:  So you think it is important to enhance signal detection.

WP: I have been trying to convey that without enhancing signal detection you waste your efforts in clinical trials. An example of the need for enhancing signal detection is buspirone. Since its introduction at least 10 and probably 15 pharmacologically similar serotonin1a partial agonists and full agonists have been tested without any of them making it to market.  We estimate probably a billion dollars has been spent to test these drugs. That is a lot of money but nobody knows the extent to which the doses used produced an effect in the brain. Not only have we spent all this money and not come up with anything, but we haven’t learned anything either. This repeats itself several times over.

TB: What would you like to see to happen in the future?

WP: Real knowledge emerging. From an ethical view as a clinical investigator you should hesitate going forward with a study unless you can say you have learned something from the research about the mechanism of action of the drug you are working with. If you’re using doses of drugs which, if the technology exists, don’t show you are hitting your target, then you have omitted an essential component to your study. Then, if you have negative data from a study in which you tested a hypothesis, you should be required to share the data. This is not a game where you let another company go down the wrong path if you know it is the wrong path.

TB: You seem to feel strongly about this.

WP: I feel very strongly. We need to do something about that because it can happen.

TB Anything else you would like to add?

WP:  I think I have talked enough.  

TB: Then, we should close this interview. Thank you for sharing this information with us. 

WP: Thank you for the opportunity.  It has been a lot of fun.

( William Z. Potter was born in Charleston, South Carolina in 1945.





