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FA: Good day. I’m Dr. Frank J. Ayd, Jr. from Baltimore, Maryland. I’m an active member of the American College of Neuropsychopharmacology. It’s my pleasure and my honor to interview this morning an old friend who has been active in psychopharmacology and was, at one time, the president of the American College of Neuropsychopharmacology. Leo Hollister* is his name. He’s been around a long time. Everyone knows who Leo is and everybody is familiar with most of what he’s done, but not all, because he’s done so much. So, Leo, let’s start off with a little background. Where did you go to medical school?

LH: I went to the University of Cincinnati, largely because I couldn’t afford to go out of town. I lived in Cincinnati. But the motivation of going to medical school, I think, began during my high school years of reading some of the publications of Paul De Kruif. He was a wonderful journalist, who wrote books called Men Against Death and Microbe Hunters and other rather inspiring tales of the accomplishments of medical research and medical progress. I think De Kruif probably had much more influence than anyone really believed, because I’ve talked to a lot of people who say they had the same experience. Did you have that?

FA: No, I personally, didn’t, but I know plenty of people do. In fact the British Medical Journal, recently, and Lancet, recently, had something about literature and medicine and they gave a lot of credit to De Kruif for, in a sense, converting a lot of people to become medical students, and even to go into certain specialties right from the very beginning.

LH: Yes. Well, that was my motivation. I didn’t have a whole lot of money, though, to support my medical career. And it turned out that two jobs I got in the course of getting medical education, in retrospect, seemed to have had a profound influence on the way my career has developed. During the pre-medical years, I got a job in a chain drug store nearby where I lived. I was kind of a general factotum, but most of the other employees were pharmacy students and there was a registered pharmacist on duty all the time. So I got interested in drugs through that kind of contact. And then, after I got to medical school, I was running short of funds and word got around to the dean that I was considering dropping out and joining a program for training naval aviators, which, thank God, I didn’t get into, because in those days your life expectancy wasn’t very great as a naval aviator. The dean called me in and found out what the problem was and he said, “I’ll try to find you a job.” He found me a job as a technician in the neuropathology laboratory, where I came under the influence of a very great neurologist, Charles Erin, a neurosurgeon, Joe Evans, and a whole group of people. Al Sabin used to come there and it was an inspiring experience, because the people from internal medicine, from psychiatry and from neurology attended the Neuropathology Conferences in Cincinnati, and that was almost unheard of to have three disciplines like this not only attending the same conference, but also collaborating in research. So, I think that’s where I got the influence of the nervous system and the complexity of it and the desire to learn more about it.

FA: Then after you left medical school, what did you do?

LH: Well, after I left medical school, I finally became an internist, and one of the residents in my first year of training in internal medicine was Mort Reiser, who ultimately became Chairman of Psychiatry for many years at Yale. Mort had gotten interested in psychosomatic medicine, but I was interested primarily in general medicine, particularly hypertension. And, again, this was something of a probable influence in my career. Over the years, as an intern, I was trying all kinds of things to treat these hypertensives. In those days hypertension was a very serious matter. We could hardly budge the blood pressure, and sometimes they’d have a malignant hypertension and we knew damn well they were going to be dead within a few months. So I was trying a lot of things to remedy that, and eventually that is what got me into psychopharmacology.

FA: All right, Leo, where was this training going on?

LH: Well, I had an internship in medicine at Boston City Hospital, and then I went back for an assistant residency in medicine at Cincinnati before going into the Navy. Then, after discharge from the Navy, I completed my training in internal medicine at the Veterans’ Administration (VA) Hospital in San Francisco, which was then affiliated with both the University of California San Francisco and Stanford. I got recalled into military service during the Korean War and decided that if we were going to have wars every five years, I would not want to try to establish a practice, but rather go into a salaried position with the VA. It turned out that the initial position I had, which was in San Francisco, was far from where I lived near Palo Alto, whereas a chap from the Palo Alto VA lived in San Francisco. So we traded jobs and I became an internist in a psychiatric hospital in Menlo Park, California. The previous guy left about 250 unanswered medical consultations, which I tried to liquidate as fast as possible, but during the course of doing that, I learned that most of those who were in the hospital had hypertension. That came in handy, because – I guess this was in 1953 – a detail man from CIBA came and said, “We have a drug that we think is pretty good for hypertension,” and I said, “Gee, I’ve tried them all and nothing seems to work very well; let me try this one.” To give you some idea of how simple matters were in those days, he walked out to his car; he opened the trunk, and pulled out some reserpine and gave it to me. Within three days, I had new patients under treatment. So, about two or three months later, he came by and said, “How’re you doing?” And, I said, “Gee, that’s just fine. It works.” He said, “Well now, we’ve got word that it might be useful in psychiatric patients, this being a psychiatric hospital.” And, I said, “Well, I don’t know anything about psychiatry. I’ll have to find what the psychiatrists think about that.” I went to the Chief of Psychiatry and told him the story and he said, “Leo, we’ve had drugs come and go, and you know, they never amount to much. I wouldn’t waste my time.” So I asked some of the psychiatric staff, some of whom were golfing buddies. They said they wouldn’t mind trying this under my direction, and we said, “Sure, we go ahead.” And that’s how I got into psychopharmacology. It was through reserpine being used as an antihypertensive, and then later on as an antipsychotic drug.

FA: And, that was 1953?

LH: That was in 1953. In 1954, I became aware of chlorpromazine and, in the same simple manner as I did with reserpine I was able to get hands on that. Now, it turned out that CIBA had some interest in getting studies started with reserpine in California and they sent out a very admirable physician, named Dick Richards. Richards was a big guide in the proper use of reserpine, because I think in the initial studies that Nate ;P did, the dosages were very small, and by that time, they’d come to the conclusion that they should be larger. So we used the larger doses. Right off the bat I figured we should do double-blind controlled trials, which we did with both reserpine and chlorpromazine, using a dosage schedule where the initial doses are given parenterally, and then followed by oral doses. The parenteral dose is sort of loading them up, and then the oral is maintaining them. This worked pretty well. By the end of 1954, they were having the annual meeting of the American Association for the Advancement of Science in Berkeley, which usually occurred during Christmas week, and I was invited to present my findings at that. That was the very first meeting that I ever attended in this field. I think it was organized by Jon Cole, who was a protégé of Ralph Gerard. That was an interesting meeting. I met a lot of people in the field, John Kinross-Wright, Nate Kline and Murray Jarvik, and a few others whose names escape me now. My initial meeting with Nate was very strange. I was sitting with Dick Richards and Nate came in. Dick got up to greet him, and did so with some difficulty, because he had had polio in one lower extremity and was sort of lame. I got up and we said hello to Nate, but Nate was very high hatted, you know, he didn’t give us much heed, and proceeded on up to the front of the auditorium. I turned to Dick and said, “Is that guy going to get the Nobel Prize today, because he used your drug?” Well, it turned out it wasn’t a bad hunch, because two years later, he got the Lasker Award for doing just that.

FA: Leo, if you did a controlled trial with chlorpromazine in 1954, it would be nice to know, if you can recall, what month? The reason I ask that is, I had tried to find out recently, for the talk I’m going to give tomorrow night actually, what it was like “back then,” when we first started. Who did the first controlled study? And, what I learned was that Joel Elkes did a controlled….

LH: Crossover study.

FA: Yes, that’s right.

LH: Joel did a crossover study, but ours was a parallel group design, the kind that is used even today. I started with reserpine. I would say in the first quarter of 1953, and with chlorpromazine, say, about mid-year, but it’s sort of hard to pin these things down, because it wasn’t an original idea, by any means. Harry Gold at Cornell had promoted that design for years. The VA and the Armed Forces had done a controlled study with anti-tubercular drugs around 1946–47. So it wasn’t a novel idea.

FA: No, but it was the beginning of psychopharmacology. That’s why I was trying to find out, precisely, who did it and when and where. Joel did his in England, in Birmingham.

LH: Now, as I understand it, his was a crossover study.

FA: That’s correct.

LH: A variant of crossover design; he substituted placebo in patients who were already on a drug.

FA: But that was in the spring, as I understand it, of 1954. I’m going to confirm that when I see Joel, at this meeting. All right! Now you, from the very beginning, got very active, but you started to write somewhat later.

LH: I was incredibly naive in those days. I thought, well, if you published something, it was there forever. It was written in stone and you didn’t need to say it again. So, this conference at Berkeley at the end of 1954 was supposed to be published, and ultimately was, with Jon Cole and Ralph Gerard as editors of a book called Psychopharmacology, but the book didn’t appear until 1957, and I don’t imagine there are more than several hundred copies extant. So what I was doing was essentially kept a secret. I continued to do the work and expand the study with both of those drugs. But I guess around April or May of 1955, the New York Academy of Sciences (NYAS), under the direction of CIBA, had a second conference on reserpine. Now this time they focused on the psychiatric aspect. The first one was more on hypertension. I was invited to that program. Nate was on the program. Tony Sainz, whom I’ve lost track of completely….

FA: Tony is dead. He died several years ago.

LH: and, I think Fritz Freyhan was on the program, and some of the other early people in the field.

FA: I was there. I didn’t give a paper, but I was there.

LH: Oh, you were?

FA: Oh, yes, I was there, definitely.

LH: Well, for some reason or other, and I’m not sure just why, the paper I gave attracted the attention of the press and I was interviewed by all kinds of wire services, and the next thing I knew, every newspaper in the country was telling about this wonderful new drug for schizophrenia that Leo Hollister in Palo Alto had. And I was absolutely overwhelmed by the power of the press and how it influenced people with dire illnesses to seek help, because all of a sudden I was getting stacks of mail saying, “Can I bring my son, daughter, father or whatever, out to California and get this drug?” I made a policy of personally responding to every one of them, although some were rather formal letters. I said that there were no secrets in medicine, and I was sure the drug would be available in their locality and they should talk to their local psychiatric chapter and see what they could find. But it was really quite humbling to see the enormous power that the press had to stimulate interest in possible treatment for a very serious illness. I suppose that still exists today.

FA: Well, I’m fairly certain it does. That happened to me in 1955, when I gave my first paper on chlorpromazine at an American Psychiatric Association meeting. It was picked up by the press and by the time I got home that evening, it was on the front page of the Evening Sun in Baltimore, and all of a sudden I became a local hero. And the patients kept calling for days afterwards, wanting to make appointments and what not. That’s a thing that can generate a lot of professional jealously.

LH: Well, I think, in that sense, that there was professional jealously on Nate’s part, because he thought that he was going to be the dominant person at that meeting. And when he was totally ignored, and this guy that nobody ever heard of before, Leo Hollister, who was not even a psychiatrist, caught all that publicity, I think that ruffled Nate’s feathers. We always had a kind of a rocky relationship after that, sometimes friendly, sometimes a little fractious, but that’s the way Nate was with most people.

FA: That’s right. Now, tell me, have you become board certified in anything besides internal medicine?

LH: Well, I was board certified in internal medicine in 1950, and then re-certified in 1971. I never did bother to get formal training in psychiatry, but I tried to be self-taught and keep my ears open, go to the conferences and learn things, review records, and the same way with pharmacology. I never had any formal training in either one of them, and sometimes I tell the students – not to brag, but to try to give them a sense of the fact that you can continue your education beyond the formal years – by saying that I’m the only person I know who’s been a professor of pharmacology and psychiatry in two different medical schools who had no formal training in either discipline.

FA: That’s right. That’s exactly the experience I had. I’ve had no training, per se, in pharmacology, but by attending the meetings, reading, and asking questions, I acquired a considerable knowledge, to the point that many people thought I was trained in pharmacology.

LH: I don’t see anything wrong with it, and these days, with all the cross-disciplinary stuff going on, you almost have to do that. Especially in the basic sciences, it’s hard to tell who’s a biochemist, who’s a molecular biologist, who’s a structural biologist. What people do is often different from the label they wear.

FA: Now, Leo, you mentioned your early publications. I know you’ve published many articles and contributed to a number of books, and I believe you may have published one or two books on your own. If you could tell us about that part of your life, I’d like to record that.

LH: Well, just as I did with the conference in Berkeley, I thought the one in New York was going to be published in the Annals of the Academy and I didn’t need to say anything more about it. That was published, I think, in 1957, and again I don’t think the Annals had very wide circulation. So for the first three or four years of my career, I was what you might call a stealth candidate, because I was doing this work but nobody knew about it, other than those attending these two meetings and a few others. As far as written publications were concerned, I was way behind. Over the course of the years, we looked at most of the newer antipsychotic drugs that came along. We looked at Stelazine (trifluoperazine) and again in this case used a design a little bit akin to what we used with chlorpromazine. We treated patients with Stelazine and in some of them we substituted the Stelazine for phenobarbital as an active placebo, and in some others we discontinued the treatment to see how they did. And of course, the ones who were discontinued had had a higher relapse rate. That told us that Stelazine was doing okay. We looked at prochlorperazine, which at first was thought to be an antipsychotic drug, but by that time Smith, Kline & French (SK&F) had both Thorazine (chlorpromazine) and Stelazine, and didn’t need another phenothiazine antipsychotic, so they promoted it primarily as an antiemetic.

FA: One of the reasons for that, Leo, I think, for the record, is that prochlorperazine had a capacity to evoke acute dystonic reactions, particularly if it was given in a suppository form, and it was available in that formulation. A lot of people just were shocked because they had not seen this with chlorpromazine.

LH: I remember that quite well. When we first started treating patients with prochlorperazine, as I told you, the technique was to give loading doses parenterally, and then follow it with oral doses. I had three relatively young patients there. I think they were all, certainly, no more than mid-thirties. These are the kind of patients who are most susceptible to dystonic reactions. So we started them off in the morning with shots of prochlorperazine, and by that afternoon, when I was at the nursing desk, writing some orders, one of these patients came up and said, “I-I-I can’t talk.” I told the nurse, “Well, I don’t think he’s crazy.” I saw it as hysteria, so I just started giving him phenobarbital or something. But then after I got home, my collaborator in the study called me up and she said, “You know, those other two patients we started on that drug today are doing the same thing.” And that was my first experience with acute dystonic reaction.

FA: Well, my first experience was with a young girl, who was a manic, and we were trying to keep her out of the hospital. So I kept boosting the dose of chlorpromazine on her, and lo and behold the parents called up and said, “She’s twisted like a pretzel; she’s twisted like a pretzel!” They brought her over, and it was so dramatic that I called a friend, who was a professional photographer, movie photographer, and he came over and we filmed her. And then, I took it up to SK&F and showed it to them. They said they’d never seen this before. I said, “Well, here it is.” And actually, what I did was I gave that girl phenobarbital also, and that alleviated the problem. But SK&F arranged for me to go down to Atlantic City to the American Neurological Association meeting and they got a group of neurologists together, because they really wanted to know what this was. And I showed this film and the consensus was: hysteria. That was the consensus vote of the neurologists, and they too had not seen this before. So, very early, we learned about some of the potential adverse effects of these drugs.

LH: One of the curses of living in a place that’s rich in medical literature and has a wonderful medical library is that you can find almost everything that’s been happening in the world. So I went over and looked it up and there was a beautiful article in a German neurological journal, the Nervenarzt, about Largactil (chlorpromazine) and tardive dyskinesia. They had pictures and everything, and we were told the whole story. I think that article could be written and published today and would show everything you needed to know. “Gosh,” I thought, “the Nervenarzt already reported this reaction; there is no need for me to report these three cases,” and I never did. Well, ten years later, there were case reports, of course, coming out about dystonic reactions from antipsychotic drugs.

FA: We’re still having them come out now, dystonic reactions, with the atypical antipsychotics, you know.

LH: Yeah, it doesn’t take much more than four milligrams a day of risperidone to induce a dystonic reaction.

FA: Leo, during the period, when we started off we had reserpine, and then we got chlorpromazine. Then we got a number of phenothiazines, but we still had the problem of the neurotic patient. And as you know, the first so-called anxiolytic was meprobamate, and I wonder, did you ever do a study of meprobamate yourself?

LH: Well, we didn’t have very many anxious patients in our hospital, because you don’t get hospitalized for anxiety, but we did have some psychotics, so I tried fairly large doses of meprobamate in them and we did find some calming effect, but not really an antipsychotic effect. We reported that at another NYAS meeting on meprobamate, but I would have preferred not to have published that one, because I think it created the impression that meprobamate might be useful in psychotic patients; whereas it was essentially acting as a sedative.

FA: As a sedative drug, right.

LH: So that was not one that I was proud of. It was a curious way I got into the field of substance abuse. Sidney Raffel, who was the Chairman of the Department of Microbiology at Stanford and a good friend of ours, said, “We’ve been looking at drugs for action on microbacteria in tuberculosis and we find that chlorpromazine in concentrations of five micrograms per milliliter kills it.” In those days, they didn’t have very many anti-tubercular drugs that would actually kill the bacteria. They’d done some in vitro studies, which were ready to be published, so I said, “Let’s do a clinical study.” In a nearby tuberculosis sanatorium we added 300 milligrams of chlorpromazine or placebo to the ongoing treatment of about thirty-some patients. In those days, you usually followed the tubercular patients every three months to see their progress in the sputum and the X-ray. After six months went by, we saw really no differences between the two groups, so we decided that either we weren’t giving the necessary concentrations of the drug, or something was wrong. We decided to stop, and within twenty-four hours, I think, seven out of the fifteen patients who were on chlorpromazine, experienced nausea, vomiting, jitteriness, sleeplessness, the whole withdrawal reaction.

FA: Withdrawal reaction.

LH: None of the patients on placebo showed this. So in a sense this was the first demonstration, by using a placebo control, of a withdrawal reaction to a drug; and secondly, it was the first demonstration of what might be called therapeutic dose dependency, that therapeutic doses of drugs could probably produce this kind of dependence. Well, again, with my way of publishing in those days, this was described in about a paragraph or two in the paper in which we published the results of the main study. We never did publish it separately and, of course, it was published in the American Review of Respiratory Diseases, which was not a widely read psychiatric journal.

FA: That’s for sure.

LH: So that was the first withdrawal reaction we studied. Later, we followed withdrawal reactions to meprobamate and compared them with a preparation in which meprobamate and promazine were combined. Our hypothesis was that possibly the combination with promazine would mitigate the withdrawal reaction, whereas in fact, it was the opposite, it made it worse.

FA: Because both of them were pretty anticholinergic.

LH: Yes.

FA: Promazine and chlorpromazine are fairly potent anticholinergics.

LH: In 1959, I think it was, just before they launched Librium (chlordiazepoxide), Roche had a private meeting of the investigators at Princeton, New Jersey, and I was invited just as a participant observer, because I had not worked with the drug. And when I heard all the glowing reports about how people brightened up on Librium, I said, “Gee whiz, if this is as good as they say it’s going to be a beaut.” Again, they hadn’t tried big doses of Librium in psychotic patients, and I decided it would be an excuse to use large doses. So we started treating some psychiatric patients with Librium with doses up from 300 to 600 milligrams a day, and then, under very closely controlled circumstances but without their knowledge, we switched the patients to placebo, and followed them by recording their electroencephalographs, clinical observations, and measuring blood levels. And much to our surprise, when we stopped the Librium, nothing much happened for a day or two, and then about the third day, they began to develop withdrawal reactions, which peaked around the fifth day; two patients had seizures on the eighth day, as compared the second or third day as usual. Well, our blood levels were incomplete, because I had no idea of measuring it at the eighth or ninth day, but it indicated that the half-life would be such that by the eighth day, you’d be down to zero level, and the attenuation of the withdrawal reaction was due to the slow disappearance of the drug. I think that was one of the first withdrawal studies to indicate that the half-life of a drug has a bearing on both the onset and the severity of the reaction. And that concept, I think, has held true over the years. So that’s how we got into withdrawal reactions, largely through the anxiolytics.

FA: Right. And that’s because the benzodiazepines had become available.

LH: Oh, yes. Of course, they were enormously successful. Then diazepam came out a couple of years later, I guess, in 1963. We were doing a study on diazepam in schizophrenics, as part of a collaborative group that I’d set up, and the Salt Lake City group decided they would goose them all up to the maximum dose of 120 milligrams a day, and suddenly discontinue it And they had precisely the experience that we had with Librium; that is, delayed onset withdrawal reaction with late seizures.

FA: Late seizures.

LH: So, apparently diazepam was rather similar in that respect to chlordiazepoxide. Well, personally, I thought, with these two studies I was publishing at the same time that the drugs came out, they would be warnings that this could happen. I fully expected that Roche would have a warning on withdrawal reaction. It was several years later….

FA: One of the reasons was, of course, that the drug has a long half-life and people were not giving the doses that you gave. They are uncommon….

LH: They were giving smaller doses and the drug has a long half-life. I guess, around the 1970s the issue of benzodiazepine withdrawal became alive again, but I don’t think there’s ever been a major problem with it.

FA: Well, it depends on the patient, how much he’s had in terms of total daily dose, and also for how long….

LH: Well, I was looking for patients who were chronically on diazepam, because I wanted to see what it was like in nature. So I sent Hamp (Gillespie), my associate, over to the psychiatric clinic, and I said, “Find out how many patients that are being seen that are on diazepam for several months.” He came back and said, “Oh, two or three.” I said, “Well, try the medical clinic,” and he came back with the same thing. Then we hit a bonanza in the neurosurgical clinic, because they were using diazepam for people with back pain, and using substantial doses over long periods of time. So, oddly enough, we had, a collaboration then with the neurosurgical group, and we studied over a hundred patients who had been on chronic diazepam for an average of about five years and on fairly substantial doses. We measured the plasma concentration, and much to our surprise, the plasma concentration withdrawals were lower than they should have been for the dose they were getting, which meant that the patients weren’t taking the full dose prescribed. This was more often the case than not, and a few, whose concentrations were high – we found later on – were due to the fact that the proper interval between the last dose and blood drawing hadn’t been fulfilled. When we repeated it with the proper time interval, the apparent high levels had disappeared. So there was no evidence of abuse in these patients, who had been exposed to it for a long time. Well, of course, neurosurgical patients might be quite different from anxious patients, so I can’t be sure that would apply to all of the anxious patients.

FA: Well, the majority of people who have really abused benzodiazepines were multiple substance abusers.

LH: And possibly finding a benzodiazepine abuser who doesn’t use alcohol or other drugs is difficult.

FA: Absolutely, that’s right. 

All right! Now tell me, you’ve mentioned some of the articles you wrote. You also mentioned that you’d published a book or two.

LH: Well, I didn’t publish a book until somewhere in the 1960s, I guess, just a little paperbound volume that reviewed the evidence for the effectiveness of some of the psychotropic drugs from the VA cooperative study. It turned out that one of the drug companies bought a great supply of the book and provided them free, so, it was very widely circulated. I was delighted, because you never make a whole lot of money writing books. And I was delighted to have people come up to me from time to time and say, “I’ve read your book and it was very helpful to me in learning about the drugs and using them.” So that was a fair success. 

One of the drugs that we studied early, I guess, it was still in the 1950s, was Mellaril (thioridazine), which today, begins to look like the first of the atypical antipsychotics, doesn’t it?

FA: Exactly.

LH: A lot of people doubted whether it would be an effective antipsychotic drug, because it had such weak D2 antagonism, and it also blocks serotonin receptors. Of course, those are probably the most potent anticholinergics. What was interesting is the fact that it was an antipsychotic, and the dystonic reactions and Parkinson syndrome with Mellaril were much, much less than with the other antipsychotics.

FA: That’s right.

LH: Regardless Joe Correll and George Simpson, I think, published a joint letter saying, you can still get tardive dyskinesia with it….

FA: That’s correct.

LH: …because the company was making the claim that you couldn’t. But, you know, that was an interesting jaunt.

FA: Now, besides the benzodiazepines and meprobamate, and the different phenothiazines, we got into the tricylic antidepressants. When did you start working with them?

LH: Well, again in the VA population, we didn’t have a whole lot of depression, so I didn’t have a very great reason to get into that field. We did get iproniazid from Roche and, as luck would have it, I think out of the first ten patients, we had three who had hepatitis, so that cooled me off a little on it. And of course, iproniazid subsequently died because of that; although many people said it was the best antidepressant that we’d ever had. But we didn’t follow up on it until later. Now in 1959, I think it was, the VA decided since they had the largest number of psychiatric beds in the US that they’d better get interested in studying these drugs and that started the VA Cooperative Studies Program. I was not invited to the first organizational meeting but they invited me to the second, and from there on, I became one of the prime movers in organizing these large scale cooperative trials, which I think were very successful, and which I truly believe have never been given the credit that they deserve because they were the first, and set the model for studies done by state systems. California did one, New York and, I guess, Fritz Freyhan in Delaware. And then, subsequently we had the National Institute of Mental Health Psychopharmacology Service Center there in the field with a study and I was invited by them. I think they copped off with most of the jewelry, largely because they were financing everything in those days, and you always like to pay attention to the people who have the pocketbook. So one of the stories that I think isn’t dealt with enough is the way the VA started the whole thing. In retrospect, I call this a massive scientific overkill, because even my early controlled trials were not very necessary. All I had to do was, give these drugs to a patient and watch him. You knew damn well something was happening. But at that time, the Zeitgeist in psychiatry was such that nobody wanted to believe it. You know, psychoanalysis was dominant, so I think that these controlled studies served a useful purpose, because they overcame the reluctance to accept these drugs. Of course, now, opinion on this has gone completely in the opposite direction. But in the 1950s and early ’60s, almost every chairman of a department of psychiatry in the country was an analyst or analytically oriented. Today it’s a biological psychiatrist or a biologically oriented psychiatrist.

FA: Right. There’s been a lot of change in psychiatry.

LH: So the VA cooperative studies were good.

FA: They were very important.

LH: I was able to get funding from the Psychopharmacology Service Center (PSC) to set up kind of a separate group, along with John Overall, and we studied a series of drugs including antidepressants for the next several years. Working with John was a great pleasure, because he knew a great deal about experimental design, about statistical analysis, psychometric ratings, of which I knew very little, and I knew something about the clinical side and the use of drugs. So we formed a nice joint group where our expertise kind of complimented each other, and that was a very productive time. We did waste a lot of time, however, because we were then searching for what we might call the right drug for the right patient. The problem was that every time you thought you’d found it, if you checked it back, which we tried to do, we learned that other people couldn’t find it. So we were frustrated in that effort. Now it makes sense that these drugs are acting on a specific kind of psychosis. So that was my early career in psychopharmacology. By that time, of course, I had become fairly well known. I was one of the first members of ACNP, but I never attended a meeting of the ACNP for the first two years, which should have gotten me kicked out, according to the rules. Ted Rothman had to prevail on me to get me to join, because it appeared to me there were enough organizations now, and we didn’t need another one, about which I was dead wrong. So I did attend the third meeting, and as we were checking out of the hotel, I walked over to Ted and I said, “Ted, I was dead wrong. This is a great organization. I’m awfully glad you persuaded me to join.” Since then, I’ve never missed a meeting.

FA: I know that. That was in Washington, that year.

LH: That was the meeting in Washington.

FA: Was that the one where we had the blizzard?

LH: Yes.

FA: I had flown in from Rome for that, and we only had a handful of people there because of the blizzard.

LH: Well, I never attended any of the meetings of the Collegium Internationale Neuro-Psychopharmacologicum (CINP) until 1964, in Birmingham. I remember very well we had lunch together in Birmingham and you were coming from the Vatican then also.

FA: That’s correct.

LH: I told you, my secretary told me last Christmas, “There’s a card here from the Vatican,” and I said, “Well, that must be from my friend, Frank Ayd, and if there’s not a signed picture of the Pope, I’m going to be disappointed.” You didn’t say a word. The next Christmas, there was that photograph of you and the Pope with your whole family.

FA: The CINP is an organization that you know something about, in terms of its early days, and you also became a president of the CINP, right?

LH: Yes, that was quite a surprise to me. I didn’t anticipate it at all. It was at the meeting in Paris in 1974 and I understand that they had the idea that they should increase their bonds with the ACNP. At that time, I had become ACNP president, so they figured if they had somebody there from the ACNP that would increase their bond. My understanding is that Nate Kline argued fiercely against my being given that job. Of course, in those days, it was given and it still is, I guess. You’re really not elected, but selected. But they did give it to me anyway and I became president. I had a tremendous influence, much more so than usual presidents do, in selecting my successors. I got Arvid Carlsson as one successor, as well as Paul Janssen, Paul Kielholz and Ole Rafaelsen. I think that getting both Arvid and Paul as presidents was the right thing to do. They’re giants in the whole field, far more so than I am or any other presidents we’ve ever had.

FA: There were a lot of politics, and if you got the right people behind you, then you had a chance of becoming a president.

LH: Speaking of presidents, though, I really think that you have been slighted. You should have been president of this organization and you damn well could have been president of the CINP. I was very happy to see your photograph with all the presidents, as a founding member, and I think that gives you the same rank.

FA: Oh, I’m pleased. I never aspired politically, you know, and I don’t think you have either. If someone had asked me, I would have said yes, but I never said no to any request I’ve had from the College.

LH: Well, how I became president of the ACNP is kind of a strange thing. The council had a nominating committee, of which Doug Goldman was the Chairman, and Doug had come to me and said, “I’m the Chairman of this nominating committee, and I’d like to see Ted Rothman nominated as president. Do you have any objection?” I said, “No, how could I have any objection, because Ted got me into this organization.” Well, he gave his report and the council was upset because they thought he was going to nominate me. So Dick Wittenborn, I think it was, came to me and said, “Say, is it true that you don’t want to be president of this organization?” I said “No.” I told him the story, and eventually got into a little hairy situation, because I was very good friends of both Ted and Doug. And here it looked as though I was trying to intervene over Doug’s decision and over Ted’s ascendancy, so I didn’t feel too good about that. But ultimately Ted was given the Paul Hoch Award and I think we all recognized his importance in the founding of this organization.

FA: Oh, yes, absolutely. He was really the man who did the negotiations in the beginning, no question about that. 

All right, now, if somebody would asked you what was the important thing you did in psychopharmacology, what would be your answer?

LH: Boy, that would be tough because, you know when you look back, you become extremely marred. You say, now really what did I do that’s so important? What did I do to change the course? I suppose I would have to answer, in a more general sense rather than in any specific accomplishment.

FA: The role you played in getting controlled studies done?

LH: Our controlled studies in the 1950s may have not been the first, but at least set a precedent, and then the VA studies following this. So even though I think they were probably overkill in a way, they did set a pattern by which we know we can get effective drugs and relatively safe ones. We haven’t had too many misadventures in this field on the market, and it helped overcome the reluctance of organized psychiatry at that time to admit that drugs could be useful. If anything, it was more in this general sense than any specific thing I did. I still enjoy proving the efficacy of these drugs. Yet I haven’t done that for years, because now most drug companies have in-house people who can write protocols, statistically analyze all the data, and there are professional contract organizations to do clinical trials. All the investigators do is collect data. You know, it’s kind of a dull business. It’s become formalized, not in the way that I think it should be. I think we ought to experiment with different designs beyond the parallel group controlled trials. And there are other things that we might very well try that might shorten the course of developing the drugs and reduce the tremendous expense.

FA: In the beginning, when you started in psychopharmacology, there was no pharmacokinetics, correct?

LH: Well, I never was a pharmacokineticist; although I would say we did blood levels in the meprobamate withdrawal study, and also in the Librium withdrawal study. But the methods that were available then were very crude and measured all kinds of metabolites, which in case of benzodiazepines was probably okay. But I never did go into pharmacokinetics.

FA: My point is that pharmacokinetics came sort of late. The trials had already started, and the way of measuring what was really happening was purely clinical, and it had nothing to do with our ability to know how much was absorbed, where it went and all the other things.

LH: I’ve never been very keen about measuring plasma concentrations of these drugs in the clinic. You know, first of all, almost every drug had very wide therapeutic ranges. For haloperidol it could be anywhere from two to twenty mgs. a day. What does a ten-fold range tell you? It doesn’t say a damn thing. We did a study some years back that tested that with nortriptyline, because it was the drug that had been widely studied with the plasma concentration related to clinical response. What we did was, we looked at patients treated by the clinician the way they wanted to, but with half of them, chosen randomly, we fed back the information about where the plasma concentrations were and the other half, we didn’t. And then, the two questions were, did having the knowledge of the plasma concentration result in their staying within the therapeutic range more often than not, and did it make any difference? Both answers were no. So why spend people’s money measuring plasma concentrations. It seems they really don’t help much.

FA: That’s right. Now, in the early days of psychopharmacology, aside from the Rorschach and the Minnesota Multiphasic Personality Inventory and, say, the Weschler intelligence tests and few other tests that would measure organicity, what other assessment instruments did we have? I’m asking that, Leo, because a lot of young people have a very difficult time visualizing what it was like thirty-five years ago.

LH: Well, in our initial studies, we didn’t use any rating scales. We just sort of arbitrarily divided the patients into markedly improved, moderately improved, slightly improved, or unimproved. It was all clinical data and I think that worked pretty well. You know, if you watch your patients, you can learn a lot.

FA: By that, are you advising the young people or the young doctors, who may be watching this videotape in the future, to be a clinician and an observant person and don’t worry?

LH: Be a clinician; watch the patients; listen to them. You know, I’d always been mystified by the great concern about negative symptoms and drugs that are specific for negative symptoms, as if the other drugs didn’t do a damn thing for them. So, some years back I went to John Overall and while we had dinner, I said, “Look, John, we’ve got data all along and we’re showing that negative symptoms respond as well as the positive symptoms.” John wasn’t interested, and he’d thrown away a lot of the raw data, so he would have had only abstracted data to work from. But early on, I remember calling one of my golfing buddies, who was one of my prime collaborators, and asking him, “Would you like to have some more patients on these new drugs?” And he said, “Leo, I’ve got so many patients talking to me who never talked to me before, that it’s all I can do to keep up with them, and now you want to talk about negative symptoms.” So, you know, there were effects on negative symptoms. Maybe the newer drugs are better, I don’t know.

FA: We’ve had no comparisons yet.

LH: I’m, maybe, a little too skeptical in that part. But there certainly wasn’t an absence of response of negative symptoms, by a long shot. People who were mute – you know, in those days, we had people who had never talked for years – and in a couple of weeks, they’d be conversing with you. I remember one of our patients I inherited when I first started was a young chap, an Armenian chap, who would curl up in a fetal position, wouldn’t respond to anything, just about the most regressed schizophrenic I’ve ever seen. And I tried every damn thing. I gave him electroshock, insulin, and other things, and it wouldn’t budge him. And when reserpine came along, he perked up a bit, eventually left the hospital. And when Sputnik went up in 1957, in the Encyclopedia Britannica, there’s a picture of Sputnik by my Armenian friend. He got into photography. He got a good picture and got in the Encyclopedia Britannica. Well, twenty-something years later, I was making rounds in the intensive care unit of a medical service, and I heard my name. And I looked over and there he was. He’d had a coronary. He knew me, remembered everything, but he had been so crazy. So these were the kinds of things that I think were really quite impressive.

FA: Right. I think that’s because in my opinion, we were more interested in the patient as a person, than we were in the disease the patient had. And that, I think, should still be the moving force.

LH: And, the other thing is, when I see a patient, I say “Well, here’s what we are going to do first.” But then, I have the second, third, fourth choices in my mind, or even on paper, as what we do next when the first one doesn’t work. You have to plan what your alternatives are, because you’re never sure. Each one is so individual. If you’re lucky, you hit it well on the first time, but if you’re not, then, you have to try other things.

FA: Right.

LH: But, getting back to rating scales, the first popular rating scale, I think, was the Lorr scale, what Morey Lorr came up with in the VA, and called the Inpatient Multidimensional Psychiatric Scale or IMPS. That was a rather detailed scale, used a lot to describe the different domains of psychopathology. And it wasn’t a bad scale. Then John Overall and Don Gorham shortened it, condensed it, and came up with a Brief Psychiatric Rating Scale (BPRS). 

FA: When were these scales introduced?

LH: I think the IMPS came out in the mid-1950s. I know we had it for our first VA studies. The BPRS, I think, came out around ’59 or ’60.

FA: So it was just before we organized ACNP.

LH: And of course, since then there have been scads of scales.

FA: Oh, yes, yes.

LH: In fact, I remember, Jim Clinton and some of the psychometricians in the VA were interested in developing a scale for depression, and they asked a whole lot of questions about what depressives might show. And when they boiled it down they found only thirty-two discrete statements that you could make about depression. I think that’s the extent of it, rather, than probably thirty-one scales, based on various combinations of everything.

FA: That’s correct.

LH: But you don’t need scales, unless you’re trying to impress the Food and Drug Administration (FDA). If you know what your patients have been doing and have some sense of their past history, you can tell when they’re changing. That’s the way you operated, isn’t it?

FA: That’s exactly how I operated. Yes, it’s the only way I could operate. I was in private practice. I was not in an institution and it was observation, knowing the patient, forming a relationship with the patient. I don’t know if I ever told you this story, but early with chlorpromazine, I had this elderly woman who was a chronically agitated depressive and she suffered. She really did suffer and I tried everything. I even, unfortunately, produced a little bromide intoxication in her. Chlorpromazine came along and I started her on it, and she came back two weeks later, walked in and she’s jaundiced. I said, “Oh, my God, Mary, how long have you been like this?” She said, “Oh, about ten days.” I said, “You stopped your medicine, didn’t you”? “No, doctor, you’ve tried so hard to help me, and I do feel better. I’m not as agitated.” So, you learn from that. You could keep up with chlorpromazine and not necessarily make the jaundice worse.

LH: I published a paper in the American Journal of Medicine in 1957, on “Allergy to Chlorpromazine Manifested by Jaundice.” I think I reported seventeen cases and I don’t know what internal clock told me that that was enough, because if I’d looked for twenty-five, I would still not have published the paper, because all of a sudden the jaundice in the patients vanished. But that’s true; some patients sometimes inadvertently go right through with the drug and still resolve a cholestatic jaundice as they develop. I guess if that had happened today, in today’s climate, you get three percent of such patients and you might kill a drug.

FA: Absolutely, sure.

LH: I am not so sure about Sertindol (mesoridazine). It prolongs QT interval and there is sudden death that of course worries me a little bit. But we had the same thing with Mellaril.

FJ: All right. 

Now, another question, Leo: Since you’ve been in this field for so long you know who the ballplayers are. Who among the North American psychopharmacologists would you list as those who made major contributions to the advancement of psychopharmacology?

LH: Oh, dear. Well, I think you certainly are on the list. You’ve been in the field longer than I have, or at least as long, and have produced an enormous amount of information that has been clinically useful. Jon Cole certainly is also one. I suppose before that, Nate Kline was an enormous influence on a political level; he got Congress to provide funding; he established hospitals in other countries, and with his usual flair for publicity, he put psychopharmacology on the map. We can’t deny that he was a major influence. I think Jon Cole, starting the PSC was important in getting things started and funding groups to look at drugs. And, probably, had he lived long enough, Fritz Freyhan would have certainly been that way, and also, probably Paul Hoch. But as far as the basic pharmacology is concerned, there I haven’t been as impressed with the people in North America as I have been with the people in Europe. I think Hornykiewicz, for instance, in showing that dopamine was not only a neurotransmitter but was intimately connected with Parkinson’s disease, was a major influence. Levodopa treatment of Parkinson’s disease was a major accomplishment. Arvid Carlsson, who established the role of dopamine in schizophrenia, also was a major influence. And, of course, I remember vividly one night at Paul Janssen’s house, after a few drinks and coffee, Arvid got Paul talking about how his company got started. I sat in the middle, and I only wished we’d had a tape recorder to get this all on the record, because it was an enormously interesting history. But, you know, he’s got the most productive pharmaceutical company in history. It’s not only psychotherapeutic drugs it’s the whole field…. 

FA: The whole field.

LH: Yes, and it’s a remarkable institution. He’s almost the Henry Ford of psychotherapeutic drug development, because he established a system that goes from chemistry right up to screening tests and so on. So he was an important person. I’m trying to think of an American pharmacologist who was important.

FA: Let me throw in the name to see what you think of Gerry Klerman, a clinician?

LH: Oh, Gerry was of course important. I first knew him when he was a Fellow with Jon Cole, a very bright, ambitious fellow full of energy and wonderful personality, always had something to make you laugh. You know, Gerry became quite influential later on. I guess the only reason he wasn’t the president of this organization was that he was the head of the NIMH. He had some big government job and they figured it a conflict of interest. But he did a remarkable thing. And I remember, shortly after his death, I wrote to Myrna Weissman and told her what an angel she had been in his last years, because he remained very productive right up till the time of his death, and this was largely due to her keeping him going. Again, when I go back to basic pharmacologists, I suppose, Bernard Brodie and Julius Axelrod are the two big guys. It must have broken Brodie’s heart when Axelrod got the Nobel Prize and he didn’t, because they were both excellent candidates. Axelrod’s contribution of the inactivation of neurotransmitters by uptake was a completely new concept. And of course Brodie was the father of biochemical pharmacology and established the concept of active metabolites of drugs, and he had a whole lot of other seminal ideas. Mimo Costa, I think, has had a distinguished career in pharmacology and psychopharmacology. Most of the names that come to me are people who were at the National Institutes of Health in those early days.

FA: Another one that you haven’t mentioned is Sol Snyder.

LH: Oh, yes, Sol. I remember, I was at a meeting in Washington, one of the things where I used to go every fortnight, and Milton Jaffe, who was then with the FDA, I think, said, “We’ve got a problem with a drug out in San Francisco, called STP (2,5-dimethyl-4-methyl-amphetamine), and we don’t know what in the hell is going on with it. We’ve given a contract to Sol Snyder to study it, but he says it’s going to be a while before he gets the answer.” So, I said, “Milton, have you got some of this stuff?” And, he said, “Sure, I’ve got some in my desk drawer.” I said, “Give it to me.” This was about two hours before I caught the plane back on a Friday afternoon, and by Tuesday, we had the first subject run, because I had a protocol set up for something that we were going to do with lysergic acid diethylamide (LSD) and just worked this one into it. Within a few weeks, we had the whole answer on STP. It was an amphetamine homologue that had mescaline-like qualities. It was in the same ballpark as mescaline, in terms of potency. You could build up tolerance to it. And Sol had done some things too with it. Sol had a contract with Science, so we got our preliminary report published in Science. I met Sol first when I visited him in his office at Hopkins. He has been on the forefront of almost everything from the dopamine receptors to the opiate receptors. He was always at a close place in the horse race even if not a winner. It was the same way with nitric oxide. Sol had an extraordinarily distinguished career.

Some years back, a friend got me on the list of people who could nominate Nobel Prize winners. I took advantage of it for several years, because you can make more than one nomination for it. So I was nominating all of my pharmacologist friends, and I had Paul (Janssen) linked up with Hitchings and Black. I thought that was a wonderful trio. Hitchings and Black made it, but Paul didn’t. I talked to him about it and he said that maybe the Nobel Committee figured he was making so much money that he didn’t need the prize. But he certainly could have very well had it, with all of his contributions in drug development. I don’t think his were as novel as Hitchings’ or Black’s, but his was perhaps the greatest extension of structural activity relationships that’s ever been done.

FA: Another question, because I want to move on, and that is if you could in a capsule describe for the young doctors who will be seeing this videotape, what was it like in psychiatry when we started with psychopharmacology?

LH: Well, first of all, psychiatry was pretty well dominated by psychoanalytic thinking in those days, I guess DSM-I days.

FA: Yes, it was.

LH: They didn’t call it schizophrenia; they called it schizophrenic reactions, the idea being that with reactions, there’s some set of life circumstances. So advances in psychoanalysis would explain these illnesses. The introduction of biological terms has been a major event. Now, maybe, we’ve gone too far. My friend Mort Reiser wrote a paper called “The Mindless Brain.” We’re so focused on the brain that we’re not thinking much of the mind. But I don’t have any trouble with that. I think mind is an abstraction like circulation or digestion or respiration. It describes an abstraction of a great many different functions. The second thing was that not a whole lot of attention was paid to diagnosis. I think diagnosis came, really into its own with the DSM-III. If you look back, in those early papers in the proceedings of the Berkeley meeting or the NYAS meeting, people were talking about treating a hundred and fifty or two hundred psychiatric patients with no diagnosis at all. Because of my training in internal medicine, I was more likely to specify the diagnosis of the patient than those with a psychiatric background. But now diagnosis has become important. I’m not sure that we’ve got diagnosis nailed down, but at least we have a common language, so that people can define their terms, and so as for Alice in Wonderland, the words mean what I want them to mean, so we arbitrarily make our diagnoses.

Of course in those days, mental hospitals were barbaric by today’s standards; we had patients in the Palo Alto VA who had been there for fifty years, since World War I, never left the hospital, stayed there until they died. We had about a thousand patients and most of them were very, very quiet. We had a wonderful social service department, which managed to get many of the patients into local foster care homes and that was a great advance. But even before the drugs came along, I remember a congressional committee came and said, “What’s your estimate of how many patients we could get out of here if we had funds for their care outside?” Well, I said, “Well, fifty percent, at least” Ultimately, that became the case. But the mental hospital became a way of life. Hardly a day went by that there wasn’t some assault by a patient on a member of the treatment team. I never was assaulted, because I did two things. I always wore a light coat and I always sat close to the patients, so they did not have enough leverage to hit me very hard. I always nestled up close, and you get outside of a good swing. But there was an ever-present danger. Patients weren’t allowed to have any kind of sharp objects, so you ate your food with a spoon. There were no seats on the toilets, because the toilet seats could be ripped up and used as weapons, so you sat on the cold porcelain. Bath days were public occasions, where everybody went in the shower nude and dried off on the ward. It was just unthinkable by today’s standards of care. And that was in the VA hospital, which at that time was spending about twice as much per capita as the average state hospital, so you can imagine what it was like in the state hospitals. We don’t think any longer in terms of treating patients with schizophrenia for years, but rather for days, and the whole outlook has changed to a much more favorable prognosis. I’m not sure that eliminating mental hospitals entirely was a good idea, because a lot of times we just change the scenario from sitting in front of the television set in the mental hospital to sitting in front of the television set in a skid row hotel. So it might not be a whole lot better for some patients, but by and large I think things have improved immensely.

FA: Okay, now, predict what you see for the future of psychopharmacology and, also the ACNP.

LH: Well, the ACNP, in recent years, has become a kind of secondary society for neuroscience, at least, in terms of the program content. Neuroscience advances have been so enormous, especially in molecular pharmacology and all the explicit techniques that are now used for genetic analysis. So as we have your lexicon for psychiatric terms, we need now a lexicon for the terms in molecular biology, and this hurts some of our members. There’s been an eclipse in the clinical emphasis. Now, whether this will continue indefinitely or not, I don’t know, but I think maybe we as clinicians, need to try to develop some new approaches of our own in evaluating these drugs and seeing if we can find some ways to reduce the time and the cost of getting them on the market. What most people don’t realize is that these new drugs are terribly expensive. It costs you eight dollars a day to be on Risperdal (risperidone). It’ll cost you about eight cents a day to be on haloperidol, a vast difference. Now there are all kinds of pharmacoeconomic studies being promoted these days, but they show that they come out even. I had a little trouble believing that, and it doesn’t matter anyway because hospital pharmacies don’t have the money to spend on these drugs and patients can’t get them, so we’ve got to find a way to reduce that cost. As far as psychopharmacology itself is concerned, it looks as though we’re beginning to move into an era of designer drugs in the true sense of the word. We are looking for drugs for either specific pharmacological profiles or, even more importantly, with structures that would fit different transporters or receptors. So we may be able to have even more specific drugs than we now have. Beyond that, there’s a possibility that we can even influence some of the genetic factors that would play a role. It’s a terribly exciting time that we’re in. It’s kind of frustrating to us old timers, who have to learn all the new stuff. I always give up or I feel depressed about what I don’t know, but, by the same token, that’s a good sign.

FA: It is a very good sign. As a matter of fact, I share with you the belief that this is an extremely exciting time. You know, there is a lot yet to be learned.

LH: I think you would agree with me that we’ve had a wonderful life.

FA: Oh, yes.

LH: I feel so privileged to have known so many bright, productive people and have become friends with them, acquaintances with them, and to have had the intellectual stimulation of being in this field over the years. I often have wondered what would have happened had I stayed in hypertension, because that’s been an exciting area, too. But you can’t change history. History has only one side and you can’t tell what the alternative would have been; but nonetheless it’s been a real privilege to be a member of the ACNP and to know the members in it, to be friends with people like you, and I have no regrets.

FA: I have none, either, Leo, and I thank you for letting me be your interviewer.

LH: Well, it was turn about, fair play.

FA: Fair play, yes. Leo interviewed me, two years ago, wasn’t it? Yes, I think it was two years ago. But, actually, on behalf of the ACNP members, I want to thank you for what you did for us; you did for us a lot.

LH: I’ll just say, in retrospect, you’re not very impressed with what you accomplish, and wish you could have done more, but we do what we can.

FA: That’s right. Well, that’s it.

* Leo Hollister was born in Cincinnati, Ohio, in 1920, and graduated in medicine from the University of Cincinnati in 1943. He trained in internal medicine at Boston City Hospital and the Veterans Administration Hospital in San Francisco. In 1953 he became chief of the medical service of the Veterans Administration Hospital in Palo Alto, and remained there until taking a post in 1986 as professor of psychiatry and pharmacology at the University of Texas Medical School in Houston. Hollister died in 2000.





