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ROSS J. BALDESSARINI

Interviewed by David Healy

Las Croabas, Puerto Rico, December 15, 1998

DH: This is the 15th of December 1998.  We’re in Puerto Rico at the ACNP meeting and I’m going to interview Ross Baldessarini( I’m David Healy.  Ross, to begin, where and when were you born?

RB: I was born in 1937 in North Adams, a small town in western Massachusetts.

DH: During school, did you have any hunch that you’d ultimately go into medicine and onto psychiatry?  

RB: By the time I was in high school, I wanted to do something scientific, but exactly what, was not clear. I was more interested in chemistry in those days and that interest intensified in college, where I majored in organic chemistry.  

DH: How did you get from organic chemistry to medicine? 

RB: In high school, I had a series of summer jobs in industrial laboratories.  For example, one of these jobs was in developing tiny ferromagnetic doughnuts or toroids wired into matrices for use as electronic memory components for, of all things, jukeboxes.  The same technology used in early computers in the early 1950s.  Next, I began working in industrial chemistry labs at the end of high school and while I attended Williams College.  For a while I hoped to become an industrial organic chemist. However, in one summer, memorably, I experienced an industrial merger and saw half of the scientists I worked with put out on the street without any warning.  That experience left an indelible mark, and led me to think there must be a more secure way to make a living.  Academic medicine has been anything but secure, but that was my thinking at the time.  

DH: At that time, academic medicine was more secure, though, things have changed recently.

RB: Certainly, through the 1960s and early 1970s, the grant system was somewhat more predictable than recently. Then, if you worked hard and got into a decent department, you could usually keep working and building a career. Now, it’s not so sure.  

DH: After you went into medicine, why did you move toward psychiatry?  

RB: I started at Johns Hopkins, not really knowing what medical school is all about. I had very little family experience with graduate school, so medical school was a surprise; I thought it was going to be an extension of senior year of college, which was mostly about having tea in professors’ homes and thinking great thoughts. However, I found out that medical school was a lot more like trade school. You are expected to learn a lot of facts and not ask too many questions, and certainly never to challenge a professor. That was difficult and not a mould I easily fit into. The thing that probably turned me away from dropping out and heading toward a PhD in chemistry was an experience in a physiology course with Philip Bard and Vernon Mountcastle. They had a tradition of inviting students to do a research paper and presentation for extra credit. I remember sitting through many of these presentations and watching both professors dose off in the middle of them. I prepared one on the reticular activating system, and though I knew very little about neuroanatomy and neurophysiology at the time, I found the material very interesting and even exciting. The most remarkable thing was that Mountcastle stayed awake during my presentation and seemed interested. When the seminar was over, he said I seemed to be interested in neurophysiology and invited me to work in his laboratory.  I spent a summer, plus some free periods, to total an entire academic year of work on the auditory system of the cat. The research involved single-unit recording from the eighth cranial nerve to work out frequency coding to detect and code the pitch of sounds, based on neuronal response rates.  The technology was somewhat primitive by current standards, but fascinating, and I enjoyed it very much. However, in the process, I learned I was not cut out for the kind of quantitative and mathematical methods that were evolving at the time, including shifting from old fashioned, hand-counting of spike discharges recorded on film from an oscilloscope to the use of computers. 


By luck, around that time, Seymour Kety came to Johns Hopkins from the NIH to take the chair in psychiatry, third in line after Adolf Meyer and John Whitehorn.  I heard him lecture on his rather strange but very stimulating view of the future of psychiatry as a type of neuroscience, based increasingly on pharmacology, which sounded a lot more like chemistry than what I had been doing in electrophysiology.  He encouraged me to work with him on a research project.  However, after a year at Hopkins, with no clinical training in psychiatry, Kety seemed like a fish out of water and resigned to return to the NIH.  Somehow, he felt obligated and asked if I would like to join him at the NIH to see what was going on in this new form of psychiatric neuroscience. I jumped at the chance, and again spent the equivalent of an academic year there. I worked in Irwin Kopin’s laboratory and also had the chance to collaborate with Julius Axelrod and members of his laboratory, including Jacques Glowinski, Leslie Iversen, Gören Sedvall, Solomon Snyder, Richard Wurtman, and other postdoctoral fellows who became very well known. It was an incredible time, with many new ideas, high energy and enthusiasm; in the belief all things were possible, even though many of the ideas were very premature and wrong-headed. Nevertheless, I was caught up in this vision of a new and comprehensive neuroscience that might relate to psychiatry and neurology.


After the year in Kopin’s lab as a graduate student, I returned to Johns Hopkins to complete my clinical training and then went to Boston to pursue an internship in internal medicine at the Boston City Hospital during its centennial year of 1964. Immediately after internship, I was able to obtain a position in the same laboratory at the NIH as a member of the uniformed Public Health Service, and avoided being drafted in the Vietnam-war.  I remained in a fulltime postdoctoral research fellowship in biochemical neuropsychopharmacology for two years. At that point, I began to reconsider the need for additional clinical training, but was uncertain whether to continue in internal medicine, or switch into neurology or psychiatry.  I had made two grand tours of the leading departments of psychiatry in the country, and returned, very confused by the disparity between what was going on in the field and what people at the NIH were thinking about as the future.

DH: What was going on in the field?

RB: It was very old fashioned, in keeping with the traditions of the 1950s and 1960s.  The clinical teaching and practice were firmly based on psychodynamic theories and practices. The new psychopharmacological treatments were just beginning to be considered, but with great reluctance and ambivalence at best, and were not used routinely until well into the 1960s.  Leading academic departments were virtually uniformly led by psychoanalysts. Some of them acknowledged, grudgingly, that medications might be useful clinically if they could help people to gain better control on their thinking, emotions, and behaviour, and facilitate their progress in psychotherapy.  I was highly sceptical about getting involved in this very foreign scene.  

DH: I see.

RB: At that point, I had a fateful encounter. In a discussion of my impressions of American departments of psychiatry with Seymour Kety, he suggested I talk with his friend Joel Elkes, who was about to move from Saint Elizabeths’ Hospital in Washington, DC, to follow Kety into the chairmanship of psychiatry at Johns Hopkins. I remember spending a very influential afternoon with him at his home outside of Washington, where he showed me his paintings, his English garden, and his vision of the future. They were all beautiful, but his vision of the future of psychiatry would later turn out to be premature. He encouraged me to visit his new department in Baltimore, and I ended up applying and being accepted as a resident.

DH: What was the clinical base for psychiatry at Hopkins?

RB: The department of psychiatry was based at the Henry Phipps Clinic, which had been founded by Adolf Meyer in 1913. The Clinic cared for a range of acute and chronic psychiatric inpatients and outpatients, and provided rich experiences in consultation psychiatry for the rest of the medical center. Phipps was one of the early experiments with the psychopathic institute model, along with the New York State Psychiatric Institute, where Meyer had worked, the Massachusetts Mental Health Center in Boston, and several other university medical centers. 

DH: What about pharmacotherapy in those years?   

RB: When I was there from 1966 to 1969, the neuroleptic drugs had an established and accepted place, although what they were and were not good for was somewhat misunderstood. Initially, they were considered a special kind of sedative or “tranquilizer” but by the 1960s, they were considered specific anti-schizophrenia agents. This was in an era when “schizophrenia” in this country could include any kind of psychotic illness or, in some centers, virtually any severe mental illness. The antidepressants were just beginning to be accepted, having been introduced only a few years earlier, and in the face of considerable ambivalence about whether a drug could effectively treat a condition that was “so obviously psychological,” as you have written about insightfully in your own book about the antidepressants. I remember Gerald Klerman having to struggle to gather a massive assembly of evidence in order to get American psychiatrists to take the antidepressants seriously. Also, by the mid-1960s, some American psychiatrists were beginning to accept lithium and to understand there was a bipolar manic-depressive illness, which had often been confused with schizophrenia. FDA approval of lithium was not to occur until the early 1970s. So, by the late 1960s, we were using phenothiazines, thioxanthenes, and haloperidol for psychotic disorders and mania, tricyclic and monoamine oxidase inhibitor antidepressants for depression, and a number of new sedative-anxiolytics for severe anxiety disorders. I was chatting recently with Uhli Uhlenluth about the American view that anxiety disorders were perceived as minor conditions that are not central to the field, even though that view is surely incorrect. The anxiety disorders are among the most common, often disabling, but relatively treatable disorders. Moreover, they might be among the first to yield to genetic and biologic understanding. However, in the 1960s, major mental illness and hospital-level psychopathology, including psychotic and major mood disorders, were considered the core of psychiatry, at least to colleagues in academic departments and other institutions. The very founding of the APA arose from the establishment of mental hospitals in the 19th century, and there has always been a strong bond between institutional and academic psychiatry in the United States, with office-based psychiatry being considered somewhat peripheral.  

DH: From Hopkins, where did you move next?  

RB: At that point, I had a very lucky break, because Seymour Kety became restless once again, and was determined to be a professor of psychiatry in a leading department. This time, he went to the Massachusetts General Hospital (MGH) in Boston to work with the child psychiatrist Leon Eisenberg, who was another great teacher of mine at Johns Hopkins. Their plan was that Leon would deal with the clinical side of the department and Seymour would be the scientific leader.  They went to Boston about a year before I moved to the MGH in 1969. We all started from scratch, designing new laboratories and inventing new methodologies. It took several years to get a research program organized and staffed.  

DH: When you moved to Boston it was still very analytically-oriented with people like Elvin Semrad.  

RB: Semrad was across town at Massachusetts Mental Health Center. The geography of Boston psychiatry is complicated. At the time, Mass. Mental Health Center was one of the country’s leading training centers.  It was very analytic, even though, as a psychopathic institute of a state mental hospital, it dealt largely with severely mentally ill and indigent patients. Semrad, in particular, was a very charismatic and gifted clinician who seemed able to get himself into the heads of severely disturbed patients and to communicate his empathic understanding both to patients and to anyone else listening, including trainees and staff members. He was a highly influential teacher and espoused a model, firmly grounded in psychodynamic theory and therapeutic practice that dominated American academic psychiatry for several decades in the mid-20th century. Indeed, Mass. Mental Health Center produced many leading academic psychiatrists who came out of that psychodynamic tradition.  Mass. General Hospital had always been somewhat eccentric and different from other departments of psychiatry in Boston.  From its founding in the 1930s, it included psychoanalytically oriented people mainly interested in psychosomatic medicine, trying to understand medical illnesses from a psychological and psychoanalytic prospective. There were also people like Stanley Cobb, with a neuropathological-descriptive neuropsychiatric orientation, that represented a continuation of an Anglo-German tradition in academic psychiatry which became somewhat lost in the American enthusiasm for psychoanalytic approaches from the 1930s. Cobb was the critical scientific progenitor of that department. His descriptive-neuropathological views, coupled with a strong interest in psychological aspects of general medicine in a leading general hospital, made it entirely plausible to attract people like Eisenberg and Kety, and to seek a more biological approach to balance the psychodynamic approach that continued to be important at MGH, as in other Boston departments of psychiatry.  

DH: Was there not also a man in Boston named Mandel Cohen?  

RB: Yes; he is now an elderly man, who continued to remain active in the field for a very long time. I remember encountering him when I went to Mass General to grand rounds in the Ether Dome, where ether was first used for surgery, in an antique amphitheatre. An elderly man, would sit at the highest circle of the amphitheatre and, at the end of every lecture, would stand up and pontificate his point of view about what the speaker had presented.  After a few grand-rounds, I learned this was Mandel Cohen.  He was more a member of the departments of medicine and neurology, even though he was a traditionally trained psychiatrist. He served as an important bridge between psychiatry and general medicine, and encouraged interest in descriptive psychiatry and operational diagnostic criteria. He had an important influence on Eli Robbins, who had worked at the MGH before moving to St. Louis, and so can be considered an important source of the movement that led to the major changes in American psychiatric nosology represented in DSM-III.  

DH: I understand he said that psychoanalysts were a plague of locusts that came from Europe in the 1930s and 1940s, just when the descriptive, Kraepelinian, tradition in psychiatry was starting to gain a firm influence.  

RB: I once had an opportunity to discuss Boston psychiatry and the tension between descriptive and psychodynamic psychiatry with Eli Robbins on a visit to Washington University in St. Louis in the early 1970s.  At the time, I only vaguely knew that his ideas and those of his department were different from most of the departments in which I had worked.  I had a long lunch with him and we spent an afternoon chatting.  He said he got out of Boston just in time, because his mind was about to be destroyed by the fuzzy thinking that was coming to dominate Boston psychiatry.  He was ahead of his time in renewing or keeping alive an older European tradition. It was not until the 1980s that the ideas of the St. Louis department were widely accepted. In the early 1970s, when I first visited Robbins and his colleagues, they felt like an endangered species, living inside a castle behind a wall and a moat. Only slowly did their ideas come to revolutionize American psychiatric diagnostics, with DSM-III and its successors.  

DH: So, you were aware and in contact of this neo-Kraepelinian group?  

RJB: Yes, I viewed them initially as prophets without followers, clever and interesting people who were trying to be more clear-headed, logical and objective, but very much out of the mainstream of American psychiatry.  At the time, if I had to bet money on how it would turn out, I would have bet against them.  

DH: It was an amazing development.  

RB: It was indeed, and I suspect the key to emergence of the neo-Kraepelian movement in this country was getting APA to make it officially acceptable in DSM-III.  

DH: In the early 1970s in Boston, wasn’t tardive dyskinesia one of the things you became involved with?  

RB: That interest developed somewhat later. Initially, I pursued two lines of investigation that I had begun at the NIH as a student and postdoctoral fellow; amine methylation and the storage and release of neurotransmitters from nerve terminals, in addition to becoming interested in the effects of antipsychotic drugs on the functioning of the cerebral dopaminergic system.  One line of investigation was based on the idea that methylation of monoamines might have something to do with the pathophysiology of psychotic disorders, including production of hallucinogenic methylated amines. One of my first efforts was to work out a radioenzymatic assay technique for the major methyl donor, S-adenosyl-L-methionine (SAMe), and related assays to measure activities of methyltransferease enzymes, and their substrates and products, including histamine and methylhistamine, tryptamine and N-methyltryptamine, as well as the activity of the methionine-adenosyl transferase that produced SAMe.  The basic concepts involved came from Axelrod’s work on the biochemistry of catechol-O-methyltransferase (COMT).  That work was picked up again in the late 1970s, around the time I moved our research group to the then-new Maiman Research Center at McLean Hospital.  At the time I had been doing some consulting work in Milan with a small, privately-owned pharmaceutical company, BioResearch, which was later bought by BASF Corporation. Their director of research was Giorgio Stramentinoli, a very talented biochemist who took a sabbatical from the company to work with me on our shared interest in methylation. His company was developing SAMe as a potential substance that might improve liver functioning, in keeping with a peculiar Southern European medical tradition.  When Stramentinoli came to my lab, we designed a critical experiment that seems to have destroyed the methylation hypothesis of psychotic illnesses. Based on my work showing that large doses of methionine markedly increased tissue concentrations of SAMe, our hypothesis was that giving methionine to psychotic patients might increase some of their symptoms by “pushing” methylation pathways through increased tissue concentrations of the methyl donor SAMe. We worked out an assay for the hallucinogenic compound N-methyltryptamine, and tested for its increased production in animal tissues under normal conditions and after loading with L-methionine. Although we could increase tissue concentrations of SAMe greatly, the process of N-methylation could not be pushed.  We then figured out that N-methyltransferases are normally saturated with the methyl donor, and that simply increasing this cofactor has little impact on methyl-transfer processes, since the usual amounts of endogenous SAMe in cells are more than enough. This finding tended to undermine the hypothesis that methionine loading might increase production of methylated aromatic amines with adverse psychotropic effects, and left the symptom-worsening clinical effects of methionine loading on psychotic patients unexplained to this day. However, by the late 1970s when we did that work, the matter already was largely moot since the field had moved on and lost interest in methylation and effects of hallucinogenic amines.  

DH: That’s what happens when the field moves on.  

RB: Nevertheless, it was nice to have some closure on a hypothesis that had been interesting in its time. In addition, our studies at least made some contribution to better understanding the biochemistry of methylation processes.  


To go back to the story of the early 1970s, I also continued another line of work that had begun during my postdoctoral years at the NIH.  At the time, I was trying to develop a way of studying the release process of monoamine neurotransmitters from nerve terminals.  This project involved, off and on, about two years of my fellowship time working on methods doomed to failure. They included using surgically demanding vascular perfusion of cat spinal cord segments, trying to catch monoamines released from nerve terminals by assaying them in venous effluents by laborious techniques of limited sensitivity. This approach never worked.  I had been greatly helped in working on methods of perfusing cat spinal cord segments by a surgeon, Josef Fischer, who was also a postdoctoral fellow in Kopin’s laboratory.  We later collaborated at the MGH through the 1970s, until he moved to become chairman of surgery at the University of Cincinnati. When Fischer was a postdoctoral fellow with Irv Kopin, they worked together on what we called “false transmitters.” Under some conditions, sympathetic and other norepinephrine-producing nerve terminals could be loaded up with tyramine, octopamine, or other aromatic amines that would compete with the natural endogenous transmitter for storage and release, reducing postsynaptic effects since they lacked intrinsic pharmacodynamic activity at adrenergic receptors. Fischer picked up on that theme as a possible contributor to the pathophysiology of hepatic encephalopathy. One of the marvellous things about working on metabolic problems in hepatic encephalopathy is you can’t miss, because almost everything you measure is abnormal. Our hypothesis was that aromatic monoamines produced from dietary amino acids would not be as well metabolized by a failing liver, and might tend to accumulate in monoaminergic nerve terminals, including in the brain, to interfere as false transmitters with the normal functioning of norepinephrine, dopamine, serotonin, and other endogenous neurotransmitters. Fischer worked on the clinical side of the problem and I worked at animal and in vitro modeling. I spent several years trying to work out the molecular rules of the game, what a molecule needed to look like to be taken up, stored in intraneuronal vesicles, and released on depolarization. Together, we developed a large body of evidence supporting a false transmitter theory of the pathophysiology of hepatic encephalopathy. Richard Wurtman, who was then across the Charles River at the Massachusetts Institute of Technology (MIT), found that you could change the proportion of aromatic amino acids that pass through the blood-brain diffusion barrier by altering the normal proportion of aromatic and neutral aliphatic amino acids, which compete for the same transport system to enter the brain. Wurtman and I also found that L-DOPA can compete with tyrosine for access to brain, and suggested it might be useful in hepatic encephalopathy. Fischer followed these findings by designing a therapeutic intervention with modified intravenous hyperalimentation fluids with reduced concentrations of aromatic acids and increased proportions of neutral aliphatic amino acids. This method could actually pull patients out of hepatic coma, and that finding added strong support to our false transmitter hypothesis for hepatic encephalopathy. However, the findings soon became moot when liver transplantation surgery became feasible and increasingly routine in the 1980s. As an epitaph for this work, I recently saw a review on the metabolic basis of hepatic encephalopathy, which concluded that the false transmitter hypothesis had strong support and had never been refuted. It was at this point that my interest in the actions of the antipsychotic drugs on the central dopaminergic system was emerging, including ideas about the pathophysiology of tardive dyskinesia. 
DH: I’ve recently heard stories from Frank Ayd about when he was called, I think by Schering-Plough, producer of perphenazine, to consider a report their drug seemed to be causing abnormal movements in patients. These observations, associated with neuroleptic treatment, originated with colleagues in Europe as well as with William Winkelman in Philadelphia, one of the first American psychiatrists to report on the clinical use of chlorpromazine in the 1950s, soon after Heinz Lehmann in Montréal.  

RB: That’s right.   

DH: William Winkleman was in court in the 1960s concerning the issue of tardive dyskinesia (TD), as we now know it. He reported having presented a woman with severe mouth movements on rounds, whom many colleagues considered had TD.  They asked her to leave the room and when she returned a few minutes later, she seemed to have been cured by replacing her missing dentures. I also remember that at the 1966 CINP meeting, a European psychiatrist named R. Degkwitz tried to convince American psychiatrists that late movement disorders were a real problem associated with long-term neuroleptic treatment. It took quite a while for people to recognize the problem for what it was, and then it became a hot political item.  Could you take me through the story of your work on TD?  

RB: In America, TD entered the medico-legal scene and was considered a major liability issue.  However, based on reading reports of several of these cases in some detail, many appeared to involve broader non-practice rather than malpractice. Typical cases involved patients in public institutions for mentally retarded people or nursing homes for elderly demented people, in whom neuroleptics were being used non-specifically as sedative-tranquilizers aimed at keeping them quiet and less agitated. These were patients who were seen only very occasionally and briefly, usually by a physician who was not an expert in psychiatry or neurology, and who did not realize what TD was. These circumstances made it quite easy for plaintiffs’ attorneys to launch successful malpractice suits.  

DH: When did this began to happen?  

RB: By the middle to late 1970s TD had become a hot topic, at least from the potential liability perspective, which fuelled professional interest in it, leading the APA to set up their first task force on the topic.  

DH: A task force that you chaired. How did you get pulled into the problem?  

RB: By that time, I had done a fair amount of theoretical work related to the pathophysiology of TD and had written some clinical papers on the topic. We gradually learned to distinguish among drug-associated Parkinsonism, akathisia, acute dyskinesia, and late or tardive dyskinesia, as well as the neuroleptic malignant syndrome (NMS.). Neurologist colleagues, including David Marsden and Daniel Tarsy, helped in the 1970s to make critically important distinctions among the various types of EPS. Some of these continue to be clinical problems, even with modern antipsychotic agents. Notably, akathisia remains poorly understood, often hard to diagnose (and to spell), and frequently distressing or disabling.  

DH: Could you tell us something about the research you did in this area?

RB: We used the dopamine agonist R-(–)-apomorphine to provoke behavioural arousal in normal rats and in those given repeated doses of various dopamine receptor blocking antipsychotic agents, reserpine to deplete monoamine pools, or alpha-methyl-dopa to prevent synthesis of dopamine and norepinephrine. In such pre-treated rats, we saw markedly increased behavioural sensitivity to apomorphine, as shown by “leftward shifts” of dose-response curves to lower ED50 values. We interpreted the lower ED50 for apomorphine as a sign of dopaminergic supersensitivity. Dopaminergic supersensitivity produced by antipsychotic agents had already been anticipated by a Russian pharmacologist, Shelkunov, working with chlorpromazine and with apomorphine several years before our work, and similar studies by neurologist Harold Klawans of Chicago. Even though it may not have been an entirely original discovery, the work with Dan Tarsy helped to popularize the concept of receptor plasticity as a response to prolonged drug treatments in psychiatry. It is also important to clarify that the dopamine supersensitivity hypothesis for TD is unlikely to be a full explanation of its pathophysiology since only a minority of patients exposed to neuroleptic agents develop dyskinesias.  There are several risk factors for TD, including evident but largely unknown individual “host” factors. Among risk factors, age is the most important.  We provided strong evidence for the importance of age in risk for TD in a study done in collaboration with James Smith, an epidemiologist in the state hospital system in New York. The older the patient, the higher the risk for TD, and the less likely to have spontaneous remission after stopping the treatment. I was also puzzled by literature reporting that risk of TD appeared to be independent of antipsychotic drug dose. As a pharmacologist, I couldn’t accept that conclusion, since there is virtually always a dose-risk relationship if a drug is more than incidentally related to the cause of a condition. What I eventually figured out was that most reported studies of neuroleptic dose and risk of TD involved doses ranging from about 300 to perhaps 3,000 mg/day chlorpromazine-equivalent.  My guess was that such doses may be near the top of a dose-risk curve. Around that time, John Kane in New York was beginning to do important, prospective dose-response studies with dilutions of depot fluphenazine decanoate, finding remarkably low clinical ED50 doses. In addition, a less well known finding was a relationship between drug dose and incidence of new cases of TD, such that a ten-fold reduction of dose was associated with a two-fold lower risk, suggesting a log-dose vs. risk relationship that would make perfect sense to a toxicologist.  


An additional spin-off of these interests was a critical appraisal of the matter of appropriate dosing of antipsychotic drugs. I ended up spending a lot of time combing through the literature and putting together the available data in a semi-quantitative way, as I have done a number of times since then. Our findings strongly suggested that quite moderate doses were sufficient for most patients, particularly for long-term maintenance treatment. As it happened, this conclusion had long been accepted by many European colleagues, based on clinical experience. The findings regarding effective doses of antipsychotic drugs also served to underscore the striking tendency among American psychiatrists to use psychotropic agents unusually aggressively, then in very high total daily doses, and currently in complex combinations.  These are examples of what I have termed the “allopathic compulsion.”  

DH: Perhaps fortuitously, your article in the Archives of General Psychiatry on dose-responses of antipsychotic agents was soon followed by objective evidence based on PET scanning with radioligand binding techniques. Those studies have quantified the doses of various antipsychotics required to occupy the dopamine-D2 receptors.  

RB: Indeed, that work helped to solidify our analysis of dose-requirements based on clinical responses, and to reinforce the point that moderate doses of antipsychotics were sufficient to produce sufficient dopamine-D2 receptor occupancy for clinical benefit, and that more was associated with increased risk of adverse neurological effects.   

DH: You’re opening up a theme I’d like to discuss further. Once you introduce the idea there is an optimal dosing range and further efforts to saturate the occupancy of dopamine receptors is not likely to produce better antipsychotic effects, you are suggesting there are limits on how much we can do. This is not a message the average practicing psychiatrist wants to hear, but it is one that comes across clearly in your chapters in the Goodman and Gilman textbook of pharmacology.  

RB: Let me take a step back and give you a philosophical preamble to this question about dosing and what one can achieve clinically. One of the things I’m exquisitely sensitive about, particularly in American psychiatry, as a teacher of psychiatry and trainer of young psychiatrists, is that we have long been a fad-prone group of professionals.  Whatever new trendy thing comes along, we not only buy into it, but we package it, market it, push it to extremes and overdo it.  I think we did it with psychoanalytic thinking. It is a very powerful way of looking at certain problems. It was not a cure-all, and didn’t answer all the questions, but we overdid it to the point that it came to dominate American academic psychiatry until some colleagues concluded that the movement had attained the point of becoming ridiculous, and in need of being largely ignored or abandoned. We also did it with community psychiatry and deinstitutionalization, which became overvalued and overdone, to the point of no longer having institutions that can care for the severely and chronically mentally ill, institutions that are now all too often being replaced by jails and prisons. We’ve also done this in much of biological psychiatry, including grossly overvaluing our partial understanding of the pharmacodynamics of some drugs as a putative route to clarifying the pathophysiology of psychiatric illnesses.  In turn, this view has encouraged massive but largely fruitless efforts to support a dopamine excess hypothesis of schizophrenia or mania, a norepinephrine or serotonin deficiency theory of major depression, a serotonin deficiency hypothesis in obsessive-compulsive disorder, and so on. This “pharmacocentric” approach in biological psychiatry has not moved the field very far forward and ironically may have limited progress on therapeutic innovation by keeping us stuck on old mechanisms and old theories.  I surely do not like to see this pattern of overdoing and killing of useful, if imperfect, developments in psychiatry.  In trying to explain the limitations of pharmacocentric reasoning to residents and medical students, I sometimes say that if you knew that willow bark extract helped people who had fevers and coughs, you might develop a theory based on the pharmacology of the salicylates that was highly unlikely to lead to the discovery of the pneumococcus or to antibiotics.  If you knew that mercurials were good for patients who retain fluid and swell up and you studied the renal effects of mercury, you might miss the significance of congestive heart failure.  

DH: If we’d had the neuroleptic drugs earlier, we could have managed GPI with them.  

RB: That’s right, but it might have led to disaster if we pursued a dopamine theory of GPI rather than implicating syphilis and using penicillin. What I’m saying is that I am very uneasy about throwing babies out with bathwater in the American tendency to commercialize and overdo, oversell, push to the point of the ridiculous and then crash, and move on to the next new thing.  That process seems excessively costly and inefficient. It tends toward devaluing and prematurely abandoning imperfect concepts or methods, and failing to build on past knowledge while adding new knowledge.  


There are serious risks of booms and busts in psychopharmacology.  One aspect of the problem that may be particularly American is the tendency to overdo a good thing.  We often seem to follow the principle that if a little doesn’t do it, then give a lot.  When I first started tracking down what clinicians were doing in the Boston area, I found out that the average dose of neuroleptics was getting into the thousands of mg/day chlorpromazine-equivalents because “rapid neuroleptization” and “mega dosing” were trendy, unrealistically optimistic, but wrong-headed fads.  Worse yet, they sort of worked (though not necessarily better than moderate doses), and it took a while to realize that they were neither necessary nor safe.  

DH: So, how did people respond to your article on neuroleptic dosing, which seemed to say they were wrong in using very high doses of neuroleptics?  

RB: That article in the Archives came after many years of smaller articles and efforts at teaching and consultation with colleagues and trainees. It seemed such efforts eventually paid off, and that many colleagues became more inclined to seek minimum effective doses of antipsychotics, especially for long-term treatment. Clearly, this effort was aided and reinforced by liability concerns about adverse effects of aggressive dosing, including extrapyramidal effects and probably also TD, as well as deaths from asphyxiation due to acute dystonic reactions and from NMS. Many of these problems have become much less pressing with the slow acceptance of more conservative dosing with older drugs, and particularly with the advent of safer modern antipsychotics.  

DH: They give much lower doses now of the old drugs.

RB: The problem of overdoing treatment has not disappeared, however.  My colleague Franca Centorrino and I regularly monitor drug dosing at McLean Hospital. What we’ve seen is that doses of antipsychotics have come down over the past decade, and have stayed at an average of 200–300 mg/day chlorpromazine-equivalent, similar to doses that have always been typical of European practices. However, what has changed is a shift toward use of multiple drugs or “polytherapy.” This practice is a growing temptation as the number and variety of agents increase and frustrations with less-than-ideal clinical responses continue. This now-dominant trend toward polytherapy in many American centers is also leading to higher total daily doses of drugs, including antipsychotics. Moreover, non-rational cocktails involving several classes of psychotropics are also increasingly common, and in need of critical assessment of relative efficacy and safety.  

DH: For a person who is persuaded that we need drugs, you’ve done a lot of work to encourage their more limited clinical use.  

RB: This is because I value them enough to be concerned that reckless, nonspecific, and non-rational over-use with increased risks of adverse outcomes may undermine their value and acceptance in the long-run.  If available psychotropic drugs are used well and safely, one can get a lot of good work done and avoid harming patients.  

DH: What about the discontinuation syndrome story?

RB: That’s a newer theme, and involves an intriguing mystery story.  It started with a memorable case conference in the early 1990s with a young woman named Trisha Suppes, who was a senior resident at the time and a superbly trained neurophysiologist.  Eventually she became a clinical investigator and directs a program on bipolar disorder in Dallas, Texas.  She presented a young man who had an acute episode of psychotic mania while he was in college.  He was hospitalized, responded well to treatment, and had been maintained mainly on lithium for several years, doing quite well clinically and professionally, but increasingly bothered by side effects, including weight-gain and worsening of acne. He wanted to stop treatment and convinced his private psychiatrist to let him stop using lithium, and did so quite abruptly.  He did fine for several weeks and actually felt better physically. However, he then had an acute recurrence of a very severe psychotic manic episode that was very hard to treat.  Eventually, he became well enough to leave the hospital. At rounds, Dr. Suppes asked what this pattern might mean, and wondered specifically whether the case might represent more than the natural and spontaneous return of a serious recurring illness, perhaps involving an iatrogenic component related to stopping the treatment. I commented that the case brought to mind a tongue-in-cheek comment made at a meeting in Europe some years earlier by London neurologist David Marsden about the temporal pattern of relapses among schizophrenia patients who discontinued neuroleptic treatment in long-term, placebo-controlled trials.  The pattern was of a sharp increase in morbidity largely limited to the several months after stopping treatment.  He asked whether anyone had considered that the observed pattern might suggest an “addiction model”?  At the time, those at the meeting laughed, and I took the comment as a joke. However, the Suppes’ case suggested there might be a kernel of truth in Marsden’s comment. Such responses may not be addiction, in the usual physiological sense that we conceive it with opiates, alcohol, or sedatives.  Nevertheless, it seemed plausible that the nervous system would adapt to the presence of a long-standing treatment, whose removal might lead to efforts to readjust to the un-medicated state. Such neurophysiological adjustments might act as a “pharmacodynamic stressor” to create an adverse interaction with an underlying clinical vulnerability. As a physiologist, this idea seemed highly plausible to Dr. Suppes.  I suggested we look further into the matter by reviewing what the published literature on effects of stopping maintenance treatment in bipolar disorder patients might reveal. After a great deal of searching, we found many relevant cases.  As in the case seen on rounds, their average time to a new recurrence after stopping lithium was much shorter than would be predicted by the natural history of bipolar disorder, again suggesting that discontinuing treatment might represent a pharmacodynamic stressor. However, it seemed risky to report such findings without a comparison group.  It turned out that a small number of the reported cases provided data on inter-episode intervals before treatment with lithium, in addition to the latency to a first recurrence after stopping treatment. To make the exercise more credible, we selected the shortest interval before treatment for each patient for comparison to the latency to recurrence after stopping lithium. These latencies turned out to be about seven times shorter after stopping lithium, and this finding led us to submit the findings to the Archives of General Psychiatry, where they appeared in 1991.  


The next step in the story involves an amusing telephone call from Alan Frazer, then at the University of Pennsylvania, who said that a friend from the University of Cagliari in Sardinia knew a psychiatric resident who wanted a laboratory research fellowship in the US.  He had the chance for a peculiar fellowship that would support training only at Harvard.  I agreed to accept the trainee, Gianni Faedda, who spent two years in my lab, initially doing some early pharmacological characterizations of the dopamine D1 receptor based on the application of novel radioligands. He did well, but really wanted to be a clinical investigator. Moreover, he liked American psychiatry so much that he completed an entire second clinical training program with us. During that residency, in 1992, he came back from a visit to his family in Sardinia with a “Christmas gift.”  It was a set of data from a mood disorders research clinic in Cagliari where he had trained with Leonardo Tondo, who has since then become a major collaborator. The data involved approximately 65 bipolar disorder patients who had done well on lithium maintenance treatment for several years and wanted to stop treatment.  The data from the Tondo clinic were of particular interest because they included estimates of the number of days taken to discontinue lithium in each case. Faedda and Tondo suggested that we might look at the rate of discontinuation for its impact on latency to a first recurrence, hoping to see that rapid discontinuation would lead to earlier recurrence than gradual dose-tapering.  If so, such evidence would provide strong support for the hypothesis that lithium discontinuation indeed represented an iatrogenic, pharmacodynamic stressor. In order to generate two groups of approximately equal size, we separated subjects by a median-split of days to discontinue lithium, and indeed found markedly dissimilar risk-by-time functions by survival analysis, such that those who discontinued abruptly or rapidly fell ill several-fold earlier than those who tapered off over at least two weeks. Tondo and Faedda had been careful to select subjects for this analysis by excluding anyone who appeared to be hypomanic or depressed at the time of stopping lithium, lest they already be in an impending new episode; perhaps with poor judgment about their continued need for treatment. As it turned out, the most common reason for stopping was, ironically, doing well for prolonged periods and being unwilling to continue bearing the burden of side effects. Nevertheless, there was a striking characteristic of the data that made me very reluctant to report the findings, much to the disappointment of my collaborators.   

DH: What was the problem?  

RB: The problem was that the data extended to five years of follow-up after discontinuing lithium for patients who did not experience a recurrence earlier.  The survival functions for rapid versus gradual discontinuation of lithium remained strongly separated across the entire range of observation periods. My concern was that no one would believe us if we reported that minor differences in tapering times at the start of the risk period would influence outcomes for the next five years. So, the data sat on the back of my desk under a brick for a very long time.  Then one night, I had a dream. It was a classic psychiatric dream, including snakes, and I woke up in the middle of the night, with a genuine “Eureka!” experience, scribbled some notes, and went back to sleep. Several days later, I looked at the notes and finally figured out what I was thinking, realizing that the dream about snakes was really about the puzzling survival curves. My new-found understanding was that the risk-by-time slope or rate functions differed only within the initial several months, and thereafter remained parallel out to five years.  This was doubly good news, since it supported the idea of a pharmacodynamic stressor at work for a few months after stopping treatment, and could also be interpreted as indicating a reduction of iatrogenic risk and not merely a delay of time to recurrence, since the survival curves remained displaced over several years. This insight allowed us to submit the paper, and it appeared in the Archives in 1993.  


Since then, we have replicated these findings in several independent clinical samples and extended them to neuroleptic agents in schizophrenia in collaboration with Adele Viguera, again showing that abrupt or rapid discontinuation was much more dangerous than gradual tapering off medication. With Viguera and Tondo, we also found that stopping lithium abruptly in pregnancy, specifically, carried a much higher risk of early recurrences than tapering off slowly.  Tondo and I also found that risk of suicidal acts was twice as great within months of stopping lithium rapidly. Our efforts with Viguera to test the discontinuation stressor concept further with antidepressants in major depression found again that recurrences arise surprisingly soon after stopping maintenance antidepressant treatment, and that risk tended, paradoxically, to rise somewhat with longer treatment, again suggesting a drug-dependence phenomenon. However, we were not able to find data arising from the same trials that involved rapid vs. gradual discontinuation. We found little difference in average times-to-recurrence after stopping antidepressants of short duration of action versus long-acting agents, e.g., monoamine oxidase inhibitors or fluoxetine, but could not find contrasting treatment or discontinuation conditions in the same study to limit between-study variance.  These circumstances made it impossible to test adequately for an effect of the rate of discontinuing antidepressants, which we consider a critical test of the concept of iatrogenic risk arising from a pharmacodynamic stressor effect.  

DH: I think the good thing about all this work is that it has been done by a person who is clearly an advocate of pharmacotherapy, but it might look as if you are suggesting that treatments increase risk of later illness, or even that the pharmaceutical industry is deliberately trying to make patients dependent on their drugs.  

RB: There may be tendencies to oversell psychotropic drugs, but I had not thought of our work on discontinuation-related early recurrence risks as a product of a deliberate industrial scheme, and doubt that anyone realized before our work that such effects might arise.  

DH: It has been very good to get such information out, and to encourage more cautious and slow discontinuation when that is clinically possible.  

RB: I’d like to believe that psychotropic drugs are promoted and used clinically in the hope that they will do some good, knowing that all drugs have adverse effects, and that these need to be identified, limited, and managed as best one can clinically.  I also think that this basic principle is not inconsistent with the inevitable profit motive behind pharmaceutical marketing efforts.  Moreover, identifying a previously unrecognized adverse effect of treatment and means of limiting or avoiding it is likely to be integrated into good clinical practice and is also of interest to the manufacturers to the extent that it can limit their liability risks.  

DH: Sure, but there is some risk of emphasizing the negative, with TD, withdrawal syndromes, and the like, to the point of creating a clinical quagmire.  

RB: There is always a need to balance potential benefits against potential risks in clinical psychopharmacology. There is also a need for differential assessment of clinical conditions that may arise during treatment. In psychiatry, this process remains largely an art form, despite having standardized diagnostic systems and rating schemes.  One can see clinical conditions in more than one way, with perfectly good will and with no fraud intended. I’m reminded of another story from when I first moved to McLean Hospital.  I was advising an outpatient clinic that was setting up some new drug trials. The colleague directing the program at the time had two grant proposal site visits back-to-back within a few weeks. One project was an antidepressant study and the other was an antianxiety study. One reviewer happened to attend both visits, and did some quick calculations pertaining to patient flow through the clinic, from which study subjects would be recruited.  He expressed surprise in that the numbers did not seem to add up. The clinic director blushed, and acknowledged that many patients could meet criteria for either study!  

DH: But, if you were to say that to people, there would be those who would not be surprised and others who would be quite horrified, probably including neo-Kraepelineans, who seem to believe there are discrete disorders with different causes requiring different, specific treatments.  

RB: Let me give you one more anecdote from an experience that brought this point about the specificity of psychiatric diagnoses home to me. In the late 1980s, there was a young investigator in our program who was studying a physiological aspect of psychotic patients and had collected about 100 patients who were tested.  He needed verification of diagnoses and asked me to join a panel of three colleagues to put together a consensus diagnosis, based on our independent assessments of the available clinical data. We worked independently and as a panel, we came up with better than 95% agreement on diagnoses. There was an important trick involved; we could diagnose within the full range of DSM-III categories for psychotic disorders, including schizoaffective disorder, but we could also label cases as “diagnosis uncertain” when necessary.   Allowed all of these choices, we had nearly perfect agreement, independently. Now, do you want to know what percentage of patients was neither schizoaffective nor diagnosis-not-certain?  

DH: Tell me.  

RB: About sixty percent!  

DH: Really?  

RB: If we were allowed to be honest, that’s what we came up with, and it seems to square with clinical reality.  

DH: Did you publish that?

RB: No; it was too embarrassing. However, you have captured the point here, and that may suffice.  

DH: A related issue is that of the specificity of classes of psychotropic agents when used for particular indications. For example, the neuroleptics are not specific anti-schizophrenia agents; they also do a lot of other clinically useful things, across a broad spectrum. We have also learned that the SSRIs are useful in various anxiety disorders as well as in major depression. There is some tension between developing new agents for specific and narrow indications, so as to gain regulatory approval versus expanding the indications for marketing purposes.  

RB: I have for years encouraged people in the pharmaceutical industry to think more broadly about antipsychotic agents as being useful for far more than schizophrenia, including mania and a variety of psychotic disorders. My impression is that the majority of cases with psychotic symptoms are, in fact, not schizophrenia, but instead represent a broad range of acute and chronic primary psychotic disorders as well as organic mental disorders. Just recently, I’ve been working with Mauricio Tohen on a study of long term outcomes in all first-break psychotic disorder patients admitted to our hospital over several years. The great majority of these patients had major affective disorders, based on strict DSM-IV criteria with multiple SCID assessments and long-term clinical follow-up. Most were treated with antipsychotic drugs at sometime.  Experiences like this suggest that antipsychotic drugs may indeed have a very broad range of clinical utility and marketing potential. However, when I have discussed this point with colleagues in the pharmaceutical industry, I have often run into certain sociological constraints and folkways that call for narrow aims in drug development for highly specific and limited indications. There seems to be a fear of muddying up drug development and marketing strategies by considering more than one indication at a time, especially during initial development aimed at rapid licensing. There is also concern about taking on financial responsibility for a broad drug development program before a new agent begins to produce an income stream based on its initially licensed indication. FDA has a culture, too, and they’re used to receiving data in a certain format and with a specific target indication. I understand the nature of such conservatism, but wonder if it may limit innovation. In the recent past this stalemate has loosened somewhat, in that most companies at least try for anti-mania as well as anti-schizophrenia indications, and probably rely on approval for schizophrenia to lead to abundant, off-label empirical extensions to use in other psychotic disorders. A major remaining problem is that standards for approval of long-term indications remain remarkably divorced from clinical realities. Many agents are now approved based only on discontinuation shortly after initial recovery from an acute episode, in comparison with continuation for several months. There are at least two problems with such study designs. First, they are “enriched” to find a subpopulation of cases that respond to the sponsor’s product in initial acute illness, and so may not be broadly representative. Second, the discontinuation strategy may well invoke a discontinuation stressor at a time of relatively high vulnerability, shortly following partial recovery from the acute index episode of illness, with an uncertain contribution of an iatrogenic artefact. It is unlikely that such trials provide compelling support for long-term, prophylactic protection against later recurrences or exacerbations of illness.  Such important effects might better be evaluated by taking on all-comers at any phase of illness, and comparing randomized treatments over very long follow-up for more than a year.  Such trials are difficult to conduct, risk high dropout rates, and can be very expensive. It is not surprising they are not favoured by the industry, but somewhat surprising that the less convincing alternatives are accepted by regulators.  

DH: In the US, anticonvulsants are being used very liberally these days, including for patients with very broadly diagnosed “bipolar” disorders, some of whom formerly may have been considered to have a personality disorder. Much of such usage lacks strong empirical scientific support and remains off-label.  What do you think about this development?  

RB: What you’re raising is the philosophical and practical point ACNP and other learned organizations need to consider. There is a range of off-label clinical practices in modern psychiatric therapeutics. Most are untested, and many are not likely to be tested by manufacturers. Given these circumstances, efforts to test for efficacy and safety of innovative applications of known treatments are likely to fall to individual investigators with federal or foundation support. There are many other issues under vigorous discussion these days, including the ethics of discontinuing ongoing treatments in severely ill patients for the sake of scientific study design, and about what constitutes adequate informed consent, particularly if a study is designed to add a degree of clinical risk.  

We also need to figure out some more clever, scientifically acceptable, humane, and clinically appropriate ways of designing long-term trials, which are a major challenge for the field right now. It may help to design a buffer zone in which you move patient-subjects from clinical-treatment to protocol status, with a period of adjustment and tapering off ongoing treatments. Such aspects in the design of experimental treatment trials are important, not only clinically and scientifically, but also to the pharmaceutical industry and to regulatory bodies.  It is getting very difficult to design even a short-term trial to provide unambiguous results.  One of the challenges is that it is virtually impossible to find pharmacological virgins to study, especially in North American and Western European academic centers. Additionally, in most long-term studies, patient-subjects are discontinued from a standard treatment as part of most protocols. Such circumstances lead to artefacts associated with treatment-discontinuation stress and to carry-over effects of previous treatments, as we have already discussed.  In addition, even initial improvement with study treatment may be limited, since most patients have already been more or less optimally treated with available treatments. To some extent, artefacts can be limited by slow removal of ongoing treatments and introducing experimental treatments with an initial period of re-stabilization. Options being considered include seeking classic and untreated cases in other, less-developed countries. It may also be of interest to consider protocols that involve dose-response designs rather than discontinuation to a placebo, or use of patient-advocate data-referees, by whom a trial is terminated as soon as an end-point has been attained.  

DH: From what you’ve said, you appear to feel that some of the newer treatments represent significant steps forward. With antipsychotic agents, for example, can the neurological safety of second-generation agents be matched by use of lower doses of older neuroleptics?  

RB: That’s a difficult question. Clinically, I’m sceptical there are major differences in effectiveness of new and older antipsychotics.  Even EPS risks can be quite low when moderate doses of standard antipsychotics are compared to modern drugs. Such findings are not always easy to interpret since antipsychotic agents used previously are likely to yield carry-over effects, including adding artifactual risk of EPS early in trials of modern antipsychotics.  

DH: But the shift to newer drugs seems to be a bandwagon we have to jump on.  

RB: In this country we tend to jump to anything new, perhaps more readily than in Europe and elsewhere. This reminds me of the comment by the poet who said, “Be not the first by whom the new is tried, nor yet the last to lay the old aside.”

DH: That famous quotation is by Alexander Pope.  

RB: There are too many good things out there to dump them and move on. We need to remember they’re still there when things aren’t going well with the latest fad. For example lithium has developed a bad reputation in recent times in the US.  

DH: We’ve talked a lot about the hazards of treatment. Yet, here at the ACNP meeting, there are reports of a lot of work on genes and about predicting who’s going to have the best and safest response. Even neuroimaging techniques promise to allow us to select the right drug for a specific patient

RB: Imaging methods can guide dosage selection much more quickly and efficiently than in empirical, dose-finding trials, when a drug target-protein is known and can be labelled, as in a PET or SPECT study.  

DH:  How do you feel about the future?  

RB: I have very mixed feelings about the future of clinically helpful biological psychiatry, and sometimes feel as if I’ve been waiting for Godot for several decades now.  I’d go back to what I said about my visit to Joel Elkes in his rose garden, when he laid out a vision of a new psychiatry.  It was very premature then, and it continues to remain elusive.  

DH: In addition to moving away from simple blocking of particular neurotransmitter receptors, there is a growing interest in considering neural systems that do not involve traditional monoamines and amino acid transmitters to target novel treatments.  

RB: Perhaps having come into neuroscience through neurophysiology, I am left somewhat uneasy by the recent preoccupation of the field with the identification of growing numbers of novel molecules and gene products in the brain. Many are being targeted for drug development, even before we have learned how these novel molecules contribute to neuronal function, let alone to behaviour. 
DH: Do we have to go this way?  

RB: We have to go through a phase of molecular and genetic preoccupation. The technology that drives the approach is too powerful and compelling not to pursue. I just wish younger colleagues coming into the field will try to appreciate the need for a broader view. We need to place the increasing numbers of receptor subtypes, effectors, second-messengers, and other downstream molecules back into a working nervous system. We need to figure out what these new molecules are doing in animal brains and then in normal and psychiatrically ill human beings, as a basis for rational innovation in psychopharmacology. Such efforts are very challenging and require long-term physiological-pharmacological investments to address questions such as, “Where does this fit into the working brain and how does it work?”  

DH: How long will it take before the newer molecular discoveries start to pay off at the clinical level?

RB: There is already some evidence of progress. New molecular gene products, known for only a few years, are being studied at a physiological level. Such progress may well lead to novel and clinically useful new drugs.  

DH: One of the things that I’ve heard from a few people here, and especially those with clinical interests, is that the ACNP has become overly interested in basic neuroscience, and much less in its clinical applications. When do you suspect we will return to clinical neuroscience?  

RB: In going through the abstracts from this year’s annual meeting of the ACNP, I have been impressed with a sharp, biphasic distribution of topics being presented, ranging from the most esoteric basic molecular studies all the way to clinical drug trials. This suggests the College continues to be broad enough for all sorts of bedfellows and that’s a good thing.  

DH: That’s a reasonable note on which to end this interview.  Thank you for your comments.   

( Ross J. Baldessarini was born in North Adams, Massachusetts in 1937





