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BERNARD J. CARROLL

Interviewed by Leo E. Hollister & Thomas A. Ban

Las Croabas, Puerto Rico, December 17, 1998

LH: Today is December 17, 1998.  We’re in Las Croabas, Puerto Rico for the annual meeting of the American College of Neuropsychopharmacology. We’re interviewing Barney Carroll,( who has been part of this organization and of the history of psychopharmacology since he arrived from Australia.  Barney, welcome to Puerto Rico and the ACNP. I’m Leo Hollister and this is Tom Ban; we are going to jointly interview you. 

BC: Thank you, Leo.  Thank you, Tom.

LH: Around 1973, I was refereeing a paper for the journal, Clinical Pharmacology and Therapeutics, on monoamine precursors in psychiatry; it was a very good paper but I had never heard of the author. He was some strange Australian named Carroll, and just to check things out, I called up Dave Hamburg, Chairman of psychiatry at Stanford who had just been in Australia and said, “Who is this fellow, Carroll”?  Dave’s reply, without hesitation, was “Topnotch”, and, so, without any further hesitation, I enthusiastically felt the paper should be published. But it was only later that I got to know Barney Carroll.  Tell us, Barney, how did you decide to go into medicine? 

BC: It’s one of those accidents of being some place at the right time. Leaving high school, I thought I would be a lawyer but then switched to thinking about medical school. The system in Australia is that right out of high school, you enter professional school; you don’t have to do four years of college. Medical school was a six year deal but I knew, if I didn’t like it, I could switch to a science degree. The person responsible for getting me into psychiatry and pharmacology is Sam Gershon because, in 1959 and 1960, when I was a second and third year medical student, Sam was our lecturer in psychopharmacology and he impressed me so much that I took a year out of the regular curriculum in 1961 to work full time in his lab. We published our first paper from that work. Parenthetically, one of the drugs that I used in 1961 is a drug that has been resurrected, namely tacrine.

LH: Tetrahydroaminoacridine. The anesthesiologists used that to wake people up, didn’t they?

BC:  I’m not sure they used it as an analeptic, but they certainly used it as a cholinesterase inhibitor. The interest in Australia at that time was because farmers were getting themselves poisoned with cholinesterase inhibitor insecticides, so there was a lot of interest in cholinergic pharmacology. So that was my first research project with Sam Garson, funded by the US Army and the CIA.

LH: That was part of their behavioural program?

BC: It was to develop antidotes to anticholinergic hallucinogens. In the Cold War, the feeling was the Russians might spray American troops with anticholinergic hallucinogen drugs. Ditran was the drug we studied and my job, as a research student, was to give it to dogs, watch the behavioural syndrome, and develop a rating scale for that.  It was about a two hour period of what today we would call anticholinergic delirium and then give putative antidotes; Tacrine was the main drug we worked with to reverse it. We ended up recommending to the US Armed Forces that Tacrine would be a very good drug if the Russians came. Twenty odd years later it resurfaced as a new old drug to treat Alzheimer’s disease. I had a good laugh when I saw that happen, believe me! 

LH:  I guess it coincided with the notion of cholinergic deficit in Alzheimer’s.

BC: Yes. 

LH: I never knew you had a Gershon connection.  Sam was also using another drug, yohimbine.  Did you have anything to do with yohimbine?

BC: I didn’t work directly with yohimbine, but that work was going on in the lab while I was there. I remember those dogs standing up in their harnesses after being injected with yohimbine and going into a panic attack.

LH: Extrapolating from the evidence of fear in the dog?

BC: That’s right.

LH: Working with Sam was a defining experience then?

BC: That was. And the next main step at the end of that twelve month period in Sam’s lab was to spend the summer in John Eccles’ laboratory at the Australian National University in Canberra on a three month summer studentship. Eccles was soon to receive in 1963 the Nobel Prize for discovering chemical neurotransmission within the central nervous system. I was very fortunate to get a chance to spend three months there before returning to medical school.  When I arrived in Canberra, after having met Eccles some months earlier and set this up, Eccles had completely forgotten who I was or why I was there, and abruptly said, “Well, alright, you’re here now.  You go down the hall and you work with David Curtis”.  Now, David Curtis and Jeff Watkins, at that very moment, were defining the excitatory neurotransmitter role of glutamate and aspartate, so I was in their lab for three months, pulling multibarrel microelectrode pipettes, putting in glutamate, GABA, strychnine and so on. All of that early excitatory amino acid pharmacology was being worked out right there. So I had a great introduction to very fundamental neuropharmacology through that experience.  At the end of all of that I was due to complete three more years of medical school and then residency. I remember telling Sam I was worried about wasting all that time on medical school, because so many really great new drugs had just come along. This is 1962 we’re talking about. Amitriptyline, imipramine, chlorpromazine were new agents, and we had lithium from John Cade, right there in Melbourne. I said to Sam Gershon, “Maybe, I should go directly into psychopharmacology and bypass medical school”, because, I said, in the way young people do, “By the time I get through three more years of medical school and residency, all the major questions will already be solved”.

LH: That’s the optimism of youth.

BC: Sam, in his wisdom, said, “No, go on back. There’ll be plenty to work still by the time you get done”. Of course he was right. 

LH:  That really was a flying start in neuropsychopharmacology. I guess you were one of the few   people who began before going to medical school.

BC: I did. After I completed medical school, Sam had moved to the US. I signed up for a residency in Internal Medicine, not in Psychiatry. I did two years of Internal Medicine, thinking I would have a career as a Clinical Pharmacologist, not specifically in Psychopharmacology. It was during the second year of medicine residency I had back to back rotations in Endocrinology and Psychiatry, and I put together the idea of using Pharmacology and Endocrinology to test the theories about antidepressant drug action. In other words I articulated the strategy of using neuroendocrine dependent variables to test ideas about neurotransmitters in psychiatric drug action and by extension in the pathophysiology of psychiatric illness. That was how I got back into psychiatry; I left the medicine residency and signed up for three years of psychiatric residency. I had a very good Chairman, Brian Davies, an Englishman who trained at the Maudsley, so he had a very sensible approach to psychiatry.

LH: He was a long time Chairman there, wasn’t he?

BC: He was, and I like to say one of the benefits in my training was that my mind was never corrupted by psychoanalytic psychiatry.

LH: That wasn’t too popular in those days in Australia?
BC: No, it wasn’t.

LH: Psychoanalysis was riding pretty high in the US.

BC: It was dominant.  So, Brian arranged I could be affiliated with his research program while I completed my residency. Out of that came the first of my clinical studies, done in collaboration with Brian Davies and with a very good endocrinologist, Skip Martin, in Melbourne. We began a systematic survey of hypothalamic pituitary function tests in psychiatric patients and the idea was to get baseline measures, give the drugs and see what they did. That all took a right turn, because, when we were getting the baseline measures, one of the procedures we used was a low dose dexamethasone suppression test and already there were ideas cortisol was elevated in depression.

LH: You were doing the clinical test used for Cushing’s disease?

BC: That’s correct; the low dose DST with a single early morning blood sample and a single overnight administration. I was running the protocol, drawing the blood, processing the blood samples and running cortisol assays through the spectrophotofluorimeter in the hospital biochemistry department.

LH: You were a general factotum!
BC: We had post dexamethasone cortisol levels coming back from depressed patients that were sky high. It finally dawned on us we had something important so we pursued its ramifications for many years afterwards.

LH: Why, with those high cortisol levels, did patients not show signs of hypercortisolism?

BC: That’s true. Even back then we said to ourselves, they should look Cushingoid but they don’t, and maybe there’s a receptor deficit. That has been another fairly extensive line of research. But so far it’s been inconclusive in the endocrinology of depression.

LH: That opened a whole new approach. For a long time people thought the endocrine system would be a window to the nervous system, and especially to some of our illnesses. 

BC: Like a lot of things, this was an innovation in experimental design waiting to happen and we were not the only people to stumble into this new approach.  Gerald Besser in London was doing it at the same time, unknown to us.  At NIMH, in David Hamburg’s old unit, they were also doing it. Jan Fawcett and others were running dexamethasone procedures then. Peter Stokes in New York was also doing it at the same time.

LH: How about the chap at Columbia who died early in his career?  I can’t remember his name.

BC: Ed Sachar, at Montefiore Hospital in New York who later moved to Columbia. He was doing intensive studies of baseline cortisol secretion, but Ed had not taken it to the point of interventional probes. He was doing very detailed blood sampling across the day and night cycle of cortisol secretion in not just depression, but psychotic patients.

LH: He was more interested in the daily cycle secretion.

BC: Ed, at that time, was very focused on correlating the endocrine elevations, with what he called, in his psychoanalytic orientation, indices of ego disintegration. He had this elaborate rating scale for ego disintegration in psychotic patients and his primary theme for a long time was that elevated cortisol results from ego fragmentation and the attending anxiety that induces in the psychotic patient. It was not until he got his night-time cortisol values back and looked hard and long at them that he finally said this is something else, because, even while these people are asleep, the cortisol values are elevated. It was at that point Ed Sachar began to shift away from the psychoanalytic interpretation of psychoendocrine data.

LH: Well, insight comes to everybody.  

BC: Right.

LH: Well, I noticed that your second publication was on Lack of Sensitivity to Dexamethasone Challenge.  Is that one of the citation classics?

BC: Yes, that’s a citation classic.  

LH: I should imagine so. Another paper that I reviewed was on the Precursors of Monoamines; tell us how that got started, because I gather that’s another citation classic. 

BC: A lot of people know me for DST research, but not everybody knows I have worked in quite a few other areas of our field as well, and some of those studies have had a major impact.  The study you just mentioned was one. This was a review of monoamine precursors as antidepressant agents. That came about because, in the late 1960's, Alec Coppen in England published an article  in which he claimed L-tryptophan was as good as ECT in the treatment of depression.  On the face of it, that seemed like an astounding claim.
LH: Certainly, if you were trying to verify it.

BC: So, Brian Davies, Bob Mowbray, our Reader in Clinical Psychology and main statistician, and I set up this study. Bob designed a very elegant sequential trial design where individual patients were matched to receive either L-tryptophan or ECT. You track the winner in each pair and when the cumulative line crosses the predetermined boundary set by the statistical power, you have your answer.

LH: Sequential analysis.

BC: Right. So, in a very economical way, we were able to demonstrate a clear superiority of ECT over L-tryptophan in treatment of depression, and that was in 1970, 1971.  In the course of running the trial, I immersed myself in the clinical pharmacology of tryptophan, L-dopa and all of the potential monoamine precursors. Based on that I wrote this review article that has been very highly cited ever since.

LH: That’s a pretty good batting average; two citation classics within a few years of each other and in a completely different field.  After you went to medical school, did you feel the need to go into psychiatry, neurology or endocrinology?

BC: I was tempted first to go into clinical pharmacology and that’s why I went into a general medicine residency, but I put this neuroendocrine idea together in the course of my medicine training and that was when I switched then to psychiatry. I’ve been very happy with that choice ever since.

LH: You should be.  Now we’re up to 1973; when did you come to this country?

BC: I completed my medical and psychiatric training and PhD in clinical psychobiology in Melbourne.  Then, on my thirty first birthday in 1971, with my wife and two young children we flew to the United States for what was to be a two year Research Fellowship in Philadelphia and, now, twenty seven years later, we’re still here.

LH: Did you ever go back?

BC: I never went back to work in Australia.  The deal was that the Medical Research Council in Australia had obliquely hinted they would be setting up funding for a psychiatric clinical research unit in Australia and when I came back, with the benefit of Fellowship training in Philadelphia, I would run that unit. But, as the two years came to a close in Philadelphia, priorities changed. They decided against it but said, come back, we’ll support you for one year and then you’re on your own. Meanwhile, several people, John Davis in Chicago and Al Silverman at Michigan, were asking me to join their faculties. So, with this news from Australia, I went, in 1973, to Ann Arbor as an associate professor and stayed for ten years.  That was my first real job; I had nine years of Fellowship and residency, between graduating MD and my first real job. 

LH: You must have been getting tired of living on Fellowship stipends.

BC: It was great and when I talk with young people now, I make a point of telling them they have to pay their dues.

LH: That’s a long time to pay!
BC: It was two years of medicine residency, three years of psychiatry residency, two years of Fellowship to complete my PhD in Melbourne and two more years of Fellowship clinical research training in Philadelphia. That adds up to nine years.

LH:  At thirty-one, you did pretty well with all that training behind you.  Now, how did you get to Duke?  Was that when Keith Brodie was Chairman and quitting?

BC: I spent ten years at Michigan and we should come back  to talk about that, because that was a great period, but in 1982, Michigan was looking for a new Chair, Duke was looking for a new Chair and I interviewed for both positions. I ended up going to Duke at the time where Keith Brodie had been Chairman from 1973 and was moving to being Chancellor.
LH: And, ultimately, President.

BC: And, ultimately, President. So I came in as the next Chair of Psychiatry at Duke in 1983.

LH: Was the Mental Health Institute at Ann Arbor founded while you were there, or was that already in operation?

BC: I owe a great deal to the Mental Health Research Institute at the University of Michigan.  It was founded around 1962, and I think in embryonic form from 1958.  Jim Miller, the general systems theory person, and Ralph Gerard founded the Mental Health Research Institute at Michigan and Gardner Quarton from Mass General became its director around 1968 or 1970.  Al Silverman came as Chair of Psychiatry around 1970, and I came in 1973. I owe a great deal to Al and Gardner Quarton for making it possible to function as a junior faculty investigator within the resources and infrastructure of that Mental Health Research Institute. 

LH: You mean, they allowed you enough free time from teaching?

BC: They sure did and they gave me seed money to get going, so I could get grant support. When I look at what young people now have to cope with to get started on a research career I say to myself, you were very fortunate to start your career in that era and today.

LH:  Other than being trained at NIH, which has sort of unlimited resources, it’s very hard for somebody to come up through the ranks in most schools because they can’t provide either the free time or the seed money.

BC: Right.  But I had a unique position at Michigan.  I like to joke I was brought in as the obligatory biological psychiatrist.  It was a heavily psychoanalytical department.  Al Silverman’s mandate, which he succeeded in, was to change that and I was one of the frontrunners to effect that change and, within the Mental Health Research Institute, I was also a pioneer. The Mental Health Research Institute was occupied mainly by full time research scientists, either in basic laboratory studies, people like Bernie Agranoff and Norman Radin or social scientists; Anatol Rapoport was there, the game theory person, and a group of psychologists.  But they had never, in the fifteen year history of Mental Health Research Institute, had a practicing clinician as one of the Institute’s research scientists, so when I was given that Institute appointment, the level of paranoia was unbelievable.

LH: You were a threat.

BC: I was a threat and my given role was to be an agent of communication between this very powerful, but isolated, pure research group and clinical problems in psychiatry.  One of the ways that I did that was to establish, within an annex of the building, the first lithium clinic in Ann Arbor; suddenly, these people saw patients coming in and out and that increased their paranoia even more.

LH: On the other hand, it sounds like ideal training for Chairmanship because a good chairman has to be a symphony conductor.

BC: Absolutely. I learned a lot watching Al Silverman as Chairman.  He went through a number of crises in chairmanship and administration in Michigan and I paid a lot of attention to what happened, what the faculty did, how he handled it, and how the administration responded. When I finally left the Chair at Duke in 1990; there were similar political and administrative pressures. I was glad to be stepping out of the Chair. In the beginning it had been a very rewarding time. I built the department from very low research productivity and research funding, somewhere around 1.8 or 2 million dollars a year. Within the space of seven years, I built it up to around 12 or 13 million dollars, recruited a lot of investigators who are still there and are the reason for Duke’s strength today.  

LH:  Today, Duke’s Department of Psychiatry would certainly be in the top ten.

BC: In terms of funding it’s in the top five and I take a lot of pride in that, but the administrative warfare I endured got to be not worth it.  So, I left the Chair in 1990.

LH: You were still pretty young though.

BC:  I was not even fifty by the time I left, so I’ve done a lot of things early in my life. I was Chairman at the age of forty two at Duke and I left it before age fifty. Then I went back to being a professor.

LH: That’s the way we do things, isn’t it?

BC: It was wonderful.

LH: The thing about an ideal Chairman, has to be a great sense of altruism, because you have to spend so much time fostering other people’s careers at the expense of adding more to yours; you must have spent a lot of time to get funding multiplied so fast.

BC: Part of the job description is to be a generative presence within the institution or department and I could point to many protégés I helped get established. One, in particular, I’m very proud of is Ranga Krishnan who I brought on as a junior faculty person in 1984 and he is now the new Chairman at Duke. It’s a great pleasure to see my own protégé as Chairman of the department.

LH: What have you been doing since you’ve become a professor again?

BC: I rediscovered being a professor is the best job in American university life.  That’s the first thing.

LH: You’re your own boss?

BC: Right. And I made a very successful transition back to a funded clinical investigator. Since leaving the Chair in 1990, up until now, I’ve had more federal research funding than at any other time in my life.  As of 1998 I had a mental health clinical research center grant for studying geriatric depression. I had an RO-1 to fund a longitudinal study of geriatric depression, which is the back half funding of the CRC. Then I have my neuroendocrine RO-1, which I’ve had since 1976. We’re doing some interesting new work on that.  So, after being Chairman, I’ve been able to get back into the clinical investigator research life and I’m very pleased I could do that. The last year I’ve been giving away these grants, because I’m making a further change in my life at the end of this month. I will go emeritus at Duke and will be moving to California to a new foundation, Pacific Behavioural Research Foundation. I will be the Scientific Director, and will function as a full time research consultant. I’m very excited about this.

LH: This is located in Carmel, California?

BC: It is. 
LH: That sounds wonderful. The Dexamethasone Suppression test has had its ups and downs.  Where do you think it stands now?

BC: The DST was a very important development for psychobiology, not just because it was a marker of melancholia, but because in the process of examining the DST, the field learned a great deal about how to think about the whole topic of biological markers in disease. The DST gave a “hands on” model to think about issues of sensitivity, specificity, and Bayesian probability theory. Within clinical psychiatry research, those were unused concepts, even as late as 1980. People simply didn’t think in those terms. They thought in terms of correlations between biological and psychopathologic variables, or they talked in terms of group mean differences; elevated serum cortisol in depression vs. mania for example, but the idea of using biologic measures as discriminating or diagnostic tools was brand new. I will take the credit for introducing that whole new field of language and terminology, sensitivity, specificity, positive predictive value, negative predictive value and diagnostic efficiency. We did not invent that, we found it in clinical laboratory medicine and statistics, where the concepts were first developed, but we educated the psychiatric community about them. We also educated people about the nuances of iterating between the dependent and independent variables in psychiatric research.  For example, if you have a hypothesis abnormal DSTs occur in mood disorder, and you find patients you think are schizophrenic with abnormal DSTs, how do you interpret that?  The face value way is to say the DST is no good because it’s non-specific. The iterative, most subtle and eventually productive way it is to say let’s follow the schizophrenics and see what happens to them, which I had done in some early work. But the best example is Bill Coryell’s work from Iowa and his report, which he still stands by, that patients thought to be schizophrenic with abnormal neuroendocrine markers like the DST, followed over time with blind re-evaluations at two and five years, were eventually found to have affective disorder. The significance of the original marker was our diagnostic assessment was not as strong as we thought it was. That, of course, is what we would predict if we have valid psychobiologic measures. I am not saying that explains all abnormal DSTs but it’s an illustration of the way we have to approach diagnostic nomenclature as provisional, testing against the biology, going back and forth in that iterative way.

LH: Some people even propose we abandon all diagnostic terms, and follow markers like the DST, regardless of the diagnosis and see how they respond to different treatments.

BC: There may be some validity to that. Certainly, across all diagnostic groups, but especially within mood disorders, having an abnormal DST is, by and large, a pretty bad thing for longitudinal course. The data show it predicts an eight fold excess risk of suicide. It predicts a switch from unipolar to bipolar status, a remarkable prediction within the population previously thought to be unipolar depressed, and it predicts an eight fold excess in health services utilization of inpatient days over a five to seven year follow up period.  Those are Swedish data.  So, having an abnormal DST is not a good sign.

LH: Have you ever written this up?

BC: It’s been written up.

LH: It gives a different perspective, because so many people think the DST is valueless now.  It’s part of history.

BC: The DST is practically dead because work that other people and we have done on dexamethasone kinetics and plasma levels has signalled there’s a major confound in abnormal dexamethasone metabolism in some cases of nonsuppression. To have valid DST research nowadays, you must control plasma dexamethasone levels. The average clinician is not going to get dexamethasone plasma levels and there’s no consensus on the valid plasma concentration windows, like the old idea of an antidepressant therapeutic window. There’s no consensus on what that should be at different times of the day for dexamethasone suppression. Because of that, it has fallen into disuse and even I never think about using it these days. Some of the younger people come up to me and say, I want to do a DST on this patient, and I say, if you want to do a DST, go ahead, but I never think of doing a DST on my own patients.  We’ve moved beyond that.

TB:  All through your career you did clinical work beside research, right? 

BC: I’ve always kept my hand in as a clinician. In fact, the motivation for the DST work was we were dissatisfied with clinical nomenclature and wanted to go to biology to break through the Gordian Knot of the interminable debates about endogenous and reactive depression, melancholic and neurotic depression, from the 1960's.  They were going nowhere.

TB: Did you treat exclusively patients with affective disorders? 

BC: At Michigan we had a predominance of depressed patients. When I started the clinical studies unit at Michigan it was basically a mood disorders program. We would admit patients with other diagnoses, because we wanted them as control subjects, but two-thirds of the patients were mood disorder. I became very skilled at clinical work with recurrent unipolar and bipolar patients and I like to think I’m a very good diagnostician. In the last seven years, since I left the Chair, my clinical life, aside from grants, has been as Director of a hundred bed inpatient geropsychiatric service at John Umstead Hospital. In that setting, I do clinical teaching on all the patients that come along. We have a combined mood dementia service, because so many of our patients have co-morbid Vascular Dementia or Alzheimer’s disease with depression. 

LH: I think vascular depression and dementia is underrated. Neuropathologists have been telling us for years if you look at the brains of patients diagnosed with Alzheimer’s, a viable number have a mixed disorder. They have Alzheimer changes plus vascular changes.

BC: You know more geriatric psychopharmacology than anyone else in the room, Leo, and you’re right.

LH:  No, that’s your field.

BC: One of the great innovations I introduced at our state hospital was to insist our dementia protocol included an MRI brain scan.  Not only that, I insisted the radiology department at Duke send us copies of the scans when the patient returned from the procedure. Then, on a regular basis, we would have MRI rounds on my geriatric service. We would all look at the scans then discuss them and the clinical aspects of the case.  In a bootstrap kind of way, I taught myself a lot about neuroradiology through doing that. You’re completely right, co-morbid small vessel disease appearing as subcortical vascular lesions is extremely common in Alzheimer’s and many cases of dementia NOS turn out to be vascular in origin. Also, many cases of late onset depression turn out to be vascular in origin. This is one of the key contributions coming out of the Mental Health Clinical Research Center at Duke. Ranga Krishnan gets most of the credit for this. It goes back to an old idea of Felix Post in the 1960's in London, this idea of vascular depression. Felix Post was right, but he didn’t have MRI’s to prove that, so in the 1980's and 1990's, we rediscovered it and now have essentially a new clinical entity, late onset vascular depression that people are recognizing as a valid clinical entity.

TB:  Is there anyone else, other than Ranga, who you trained?

BC: We had a big group of fellows we trained in Ann Arbor.  Elizabeth Young, who is one of the members of the College, Meir Steiner, who is now in charge of a clinical research program in Hamilton, Ontario; Thanasis Zis, who is the Chairman of Psychiatry at the University of British Columbia in Vancouver; John Greden trained in research methodology under me and is now a member of the College and was my clinical lieutenant on the inpatient  unit at Michigan; Michael Feinberg, now with Hahnemann Medical College in Philadelphia; Roger Haskett, with the University of Pittsburgh in Tom Detre and David Kupfer’s department, and some others, as well.   Those are the principal fellows I trained at Michigan and at Duke but Dr. Krishnan was my primary protégé there. When he came on the faculty at Duke, I handed over the day to day running of my neuroendocrine RO-1 and we published many neuroendocrine studies together which gave him the support, freedom and funding he needed to get established as an independent investigator.

LH: That’s the altruistic chairman. Are you sad that you passed up a career in clinical pharmacology?
BC: No, clinical pharmacology as a separate discipline hasn’t gone very far and many departments of clinical pharmacology have closed in medical schools around the country.

LH: It has an identity crisis.

BC: It sure has! It began with correlating pharmacodynamics and pharmacokinetics and that played out very well with some early classes of drugs, but gradually they did lose their identity.   

LH:  You have certainly had a tremendous career and now you’re entering a new phase and we’ll hear more of you.

BC: One of the things I will be working on in the next period of time is psychometrics. I have always been pretty particular about that. One of my early Citation Classics was a paper published in 1973 in the Archives, a critical review of depression rating scales which came out of a clinical study. We had the opportunity to study patients across a broad spectrum of clinical settings, general practice in primary care, a day hospital and an inpatient setting. So, we looked at Max Hamilton’s depression rating scale. That was our standard instrument and right around the same time the Zung self rating depression scale had come into vogue in the late 1960's. Bill Zung, who later was a very dear friend of mine at Duke, sent us copies of the scale and we checked it out in a number of studies in Melbourne. In the study across treatment settings, Hamilton’s scores went step wise upwards, as you would predict, but Zung scales were exactly the same in the primary care patients as in the really sick inpatients. Alarms went off in my head and when I took a very close look at the Zung scale I realized what was going on; the scale had a fatal flaw. It asked people the frequency rather than the severity of their symptoms.  So, people with persistent but mild symptoms rated themselves as high as people with persistent but extreme symptoms and the scale was unable to discriminate a primary care population of depression from an inpatient group who were mostly getting ECT. I said there has to be a better approach so I designed the prototype of what has become the Carroll Depression Scale and the first field testing was in Melbourne. I brought it to Philadelphia with me. In Ann Arbor, we set it up as a standard clinical scale and it was picked up in the CRC at Duke. Now I have a vast amount of data on this scale.  We published it in 1981 in a series of three consecutive articles in British Journal of Psychiatry.   I first offered that triplet of articles to George Winokur, for his new Journal of Affective Disorders, and George, who I love dearly, said, “Barney, it’s great, but I’m not going to publish three articles, that’s too much”. So I persuaded the British Journal of Psychiatry to accept all three. After they were published in the other journal, George came up to me and said, “Barney you know, I really made a mistake.” 

LH: He sure did.

BC: Because that scale was another citation classic and lately I have put a lot of work into new analyses of its performance. That was my poster session here and I’ve designed a new version of the scale, adding additional statements to cover the melancholic and atypical features of depression. This scale is the only one that has built into it a direct crosswalk to DSM-IV for all the diagnostic symptoms of depression, melancholic features, atypical features and dysthymic disorder with algorithms built in to the scoring. I hope people will pick it up and use it.  And, then, I want to develop one further personal line of work, which is to take a fresh look at this entire topic of Suicide in Late Life. This comes out of my work in geriatric depression over the last seven years and I will be working mainly on the internet, getting into national and international databases on Late Life Suicide and trying to get new insights into the correlates of that and the basic motivations of people. The numbers are staggering. The population base rate of suicide is around twelve per hundred thousand per year. In certain western states of the US, among men in their seventies and above, that figure of twelve rises to about ninety, so it’s a very, very significant increase.  

LH: Well, Australia’s loss was our gain.  We’re so glad you came here and made a great many contributions.  There aren’t too many people who have that many citation classics.

BC:  I’ve been extraordinarily fortunate.  I’ve had very good mentors, people like Sam Gershon, David Curtis in Canberra, Brian Davies and Bob Mowbray in psychiatry in Melbourne and Skip Martin in endocrinology. These people helped me a great deal and gave me the modeling of what it is to be a mentor and I have really tried to carry that through in my relations with Fellows and junior faculty over the years. I still have two junior faculty people I’m mentoring, Frederick Cassidy at the hospital and Eileen Ahearn in the department and with them, we are working on yet another field I think is going to be extremely important. It’s another combination of nosology and psychometrics. We have a model of mood disorder, a model of bipolar illness. It’s called the Carroll-Klein model and it’s my extension of Donald Klein’s original thoughts on the fundamental biologic dimensions of mood disorder, reward disturbance, central pain dysregulation and psychomotor dysregulation.  We have taken that to bipolar illness and looked at it with the development of some new scales. We have a new scale for manic states. We published, January of this year, a very big and very important factor analysis of manic symptoms in Archives, showing for the first time what is the factor structure of manic symptoms and it’s nothing like the conventional wisdom that derives from the old Beigel-Murphy studies. Now, we have developed a specific visual analog rating instrument for the patients to tell us where they are on these three orthogonal dimensions of illness and we have some very exciting studies coming along with that. One of the payoffs is a new paper we’ve sent in proposing, from an actual database, what should be a revised set of diagnostic criteria for mixed bipolar disorder.

LH: A very important group.

BC: The existing criteria for mixed bipolar are that you must have the full depressive syndrome.  When you look at the performance of individual depressive symptoms in the context of a manic episode, that’s not an effective way to do it, so now we have, from our own data, a way of refining that definition. 

LH:  That will tie into your interest in suicide prevention.

BC: That is a very high risk group. It’s been a great twenty-seven years since I came here and a great time in Australia before that, and I’m extremely grateful to have had as good a shot at things as I have had. 
LH: In knowing the history of Australian neuropsychopharmacology from early on did you ever have occasion to meet the most famous Australian psychopharmacologist, John Cade?

BC:  John Cade was one of my teachers in psychiatry.

LH: Did he teach at the medical school?

BC: He did. I knew him well. His son, David, was in my medical school class and his other son, John, was two years ahead of us in medical school. I knew the Cades and I knew John; in clinical psychiatry we were taught at the Royal Park Psychiatric Hospital, the inner city State hospital where John Cade was director of. We would go, as medical students, to the auditorium on Saturday mornings where John Cade would teach us psychopathology and his style was very Kraepelinian. He was up on stage with two chairs, one for the patient and one for him.  An assistant would be hovering around and the patients would be lined up off stage. He would signal to stage right for a patient to be brought in and would say, in a very Edwardian authoritarian manner, “Ladies and gentlemen, I’m now going to demonstrate a patient with schizophrenia”. The patient would be brought and John Cade would put the schizophrenic patient through his hoops, send the patient off stage left, signal again to stage right and say, “Ladies and gentlemen, I’m now going to demonstrate a patient with mania so you should pay close attention to the differences between them”. His style was very autocratic and old fashioned, but in many ways, effective.

LH: Better than learning from a textbook.

BC: Much better. Then, in my psychiatry training, I had more encounters with Dr. Cade. I learned he had what can be called a divergent manner of thinking, a cognitive style with lateral and not always linear thinking. He published a paper in the Australian Medical Journal, on his theory of the etiology of schizophrenia. This, is in the late 1950's, was that schizophrenia was a disease that resulted from a deficiency of stone fruit such peaches and plums. An epidemiological study in the State of Victoria found that most acute schizophrenics were admitted to the receiving hospital from the densely populated parts of the city. They had the lowest density of fruit trees. That’s very similar in style to the thinking that led to his discovery of lithium.  He had this weird idea that some toxin in the urine of manic patients was responsible. He thought it was a urate salt. Needing a soluble urate salt, he got onto lithium urate. And his one good scientific question was to ask was it the urate or was it the lithium?  And the rest is history.
LH: When he was teaching you had he already made that discovery?

BC: He had.
LH: Why did it take so long to catch on?  Was it because he had a reputation of being a wild thinker and nobody believed him?

BC: No. Australians are very pragmatic and all through the 1950's, lithium was widely used in Australia and was picked up in England through Mogens Schou in Scandinavia and later in Europe in the 1950's and the 1960's. The resistance to lithium as a clinical agent was centered mostly in the United States. 

LH:  That was due to its earlier use as a salt substitute for congestive heart failure and deaths due to toxicity before blood levels were available.
BC: Exactly, and that’s all being written up in Frank Ayd’s book, Discoveries in Biological Psychiatry.  I now have in my possession glossy photograph copies of John Cade’s original case notes of the first patients he treated with lithium and I will donate them to the ACNP Archives.  They are very, very interesting.

LH: How was he lucky enough to pick the right dose?

BC: The dose was known, because lithium had been used for epilepsy and gout, so people knew t lithium was safe. John’s description of his IND process, shall I say, was that after he’d completed his guinea pig experiments he did a Phase 1 clinical trial on himself and the determining factor, when he treated himself with lithium for two weeks, was whether his wife, the long suffering Mrs. Cade, noted any difference. She did not notice, so he proceeded to treat a group of patients who were essentially chronic residents of the hospital.  Today, we would call those patients, looking at the case notes, rapid cycling bipolar. They were in and out of manic and depressive phases of bipolar illness and to everybody’s astonishment, they were all discharged within about four months of starting on lithium, so they truly were stabilized. John had complete freedom to do whatever he wanted in those days. There was no drug regulatory agency.

LH:  He was the superintendent of the hospital.

BC: He lived on the hospital grounds.  I remember going to his house to visit with his sons, who were in medical school with me, going in by the back gate from the hospital grounds to the superintendent’s house. There was a basket on the gate that was replenished every day with vegetables from the patients’ garden for the consumption of the superintendent and his family.

LH: This is really old style, isn’t it?

BC:  He was a beloved figure in the hospital and a very conscientious clinician.

LH:  That’s a new element to your Australian training.

TB: So, you were in medical school about ten years after his publication on lithium, in the late 1950's?

BC: I entered medical school in 1958.

TB: Just ten years after.

BC: That’s correct.

TB:  Some clinicians had already picked up lithium?

BC: Sam Gershon was using lithium in Australia and in the pharmacology department in Melbourne a number of basic studies of lithium kinetics and distribution were under way and were published during the 1950's. Sam Gershon was already publishing his work on lithium. 

LH: I think Gershon came to this country around the early 1960's.

BC: Correct.  I was with him in 1961 and he came to America in 1957-1958, came back in 1959-1961 to Melbourne and in 1962, returned to the United States.

LH: Sam would talk lithium to the sceptics over here. I remember saying, “Lithium, that’s a good thing to kill you”, because I had fresh in my mind toxicity in cardiac patients.

BC: The last time I saw John Cade was at a very important event.  It was the 1979 International Conference on Use of Lithium in New York and John was the featured person at that meeting, along with Schou. I remember being at the hotel, walking across the lobby the day the meeting was getting underway, and I saw John wandering around in a dazed and confused way. I knew immediately what the problem was. He was in his late seventies and terribly jet lagged. I went up to him and I said, “John, how are you”?  And, he said, “I’m alright, Barney, leave me alone”.  That was his usual style but I went on, “John, you look as though you’re not very well”.  He replied, “All I need is a little sleep”.  I asked “Where have you been”?  and he said, “I just got off the plane from Australia”. So I said, “John, do you mean to tell me you didn’t break the journey anywhere between Melbourne and New York”?  He said, “No, I just flew straight here”. I admonished him but he was in a travelers’ delirium with severe jet lag and disorientation. So we got him to his room and he slept that off was back to his happy self for the rest of the meeting.  I take credit for helping to get John settled down in time for his public appearance.

LH: Well, that’s an interesting side light on an aspect of major importance in the history of psychopharmacology.  Thank you, then.

BC: Thank you.

LH: I’m glad we caught that.

( Bernard J. Carroll was born in Sydney, Australia in 1940.





