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	NANCY CAMPBELL:  Please begin by describing your pathway into the field of addiction research.
 
FRANK VOCCI:  The graduate department I was in had a heavy emphasis on working with opiates. Some of the junior faculty they were recruiting were from areas that had a concentration in other drugs of abuse, so I was sometimes exposed to people coming in for interviews. The department chair was clearly pushing for me to go into the drug abuse research area.
 
NC: Who was that, and when was it?
 
FV:  It was in the Department of Pharmacology at the University of Maryland in the mid-1970s. Naim Khazan was the chairman. He suggested that I work as an addiction counselor, so I volunteered at a place called the Tuerk House.  It was a halfway house for people primarily with alcoholism problems.  We found that most people doing alcohol were starting to do other drugs, too.
 
NC:  Why on earth did your chair suggest that you volunteer in a treatment facility? Isn’t that unusual?
 
FV:  He thought that we should get a broader sense of addiction and actually see some patients, rather than to just look at it from the standpoint of this is what the drug does to the nucleus accumbens, that sort of thing.
 
NC:  Any idea why he came to that realization?  Did it come out of his own work, his own background?
 
FV:  I’m really not sure, but it was a good thing to do. It really did give me some sense that these individuals may have issues with the drugs, but they have other issues, too.  There are clearly personality issues that you run into with these folks.  It became clear that there’s a fairly high load of psychiatric disorder in these folks, too.  So it was an interesting way to go about looking at things.
 
He also asked us to go to the meetings of the Federation of American Societies of Experimental Biology. FASEB was really the big meeting in the 1970s.  The Society for Neuroscience meeting has kind of overtaken that.  But then that was the big meeting in pharmacology and the budding area of neuroscience.  He also told us that we should be going to CPDD, too.  I attended my first CPDD meeting probably 30 years ago.
 
NC:  Had you had any prior exposure to or knowledge of addicted persons prior to becoming a counselor?
 
FV:  Just some of my friends.  We had a fairly low level of addiction in my family.  My mother told me that her grandfather was an alcoholic, but I never met the man.  None of my grandparents really had any kind of drug or alcohol problems, none of my parents, none of my brothers and sisters.  There weren’t that really many people in the extended family, either.  My mother had eight brothers and sisters.  So we have a very low load of drug and alcohol problems in the family.  So it really wasn’t out of a personal thing.  But I did lose a few friends from high school and college to drugs.  That was another thing that gave me extra motivation to say this is a problem that can happen to anyone.  And when it does happen, some of the consequences can be severe.
 
I went to college straight out of high school, and took about a one-year term in between going to grad school when I worked at University of Maryland Hospital in the neurology department.  I actually got to see clinical cases, mostly people with alcohol problems who were having essentially alcohol withdrawal.
 
NC:  How would you characterize the state of knowledge in the field of drug dependence or addiction research? 
 
FV:  At the time people had parametric techniques, but were just starting into new areas in molecular pharmacology.  Things were happening in allied fields that I thought were really kind of interesting.  I took a nuclear medicine course and had an affinity for it. I got one of the highest grades in the class.  I was in there with radiologists and they were talking about ways to image organs and do various kinds of things.
 
That was really the beginning of this explosion in imaging that’s occurred in the last 30 years.  It was like watching a universe actually come into being.  Then came computerized tomography, the early CT scanners, which are dinosaurs now compared to the kinds of things that people do now with MRIs.  I watched all that explode and almost got pulled into it.  I could see this was going to be an exciting area.  I had some friends that actually did go into that and started to work in imaging.
 
With the nuclear medicine stuff I could see there were going to be brain applications. From working in the neurology department, I saw these godawful tests that people used to call pneumoencephalograms.  Ever heard of one?  They used to inject air into your ventricles and then position you and take pictures to visualize the sizes of the ventricles and see if there was a midline shift, or if the ventricles had expanded.  It’s a highly invasive procedure to inject air into the ventricles in your brain. I could see that there were things going on in the medical imaging field that were going to transform medicine.  That was the first thing.  There were also things going on in basic science that were transforming the way we thought about science.  For example, I’m a pharmacologist.  At pharmacology  courses, you get taught receptor theory.  People talk about receptors and quantitation of receptors and analysis of dose effect curves.  People actually started measuring receptor affinities and receptor densities using radio receptor technologies that came on in the mid-‘70s.  They came about from some guys who were measuring hormone receptors and looking at hormone receptors.
 
NC:  Who were they?
 
FV:  One fairly well known guy was named Pedro Cuatrecasas, who was at Hopkins. He started working with Sol Snyder at Hopkins.  There were actually three groups that just about simultaneously described the opiate receptor, Avram Goldstein’s group at Stanford, Sol Snyder’s group at Hopkins, and the third was Lars Terenius in Sweden.  From that point on, it got even more interesting. Once these receptors were essentially identified, once we knew that that there was a binding site in the brain for exogenous opiates, then people said, you know what, there’s an inhibitor in brain.  The brain is making some endogenous compound that binds to this receptor, too, and the race was on.  That was really exciting to watch. That was when the enkephalins were discovered.  That discovery really started to pique people’s interest in the field in terms of that idea that the brain makes its own opiates.
 
NC:  Can I ask whether you were aware at that point of William Martin’s hypothesis of multiple opiate receptors?
 
FV:  Back in the ‘60s, 1965 through 1967, he and Chuck Gorodetzky had published some papers where they were looking at old-fashioned receptor theory stuff.  Martin’s conclusion was that when you look at the whole body of research on the opiate receptor, it can’t just be one receptor.  He said there had to be more than one opiate receptor.  He was actually the first guy who deduced this from pharmacology data.
 
What happened in the mid-‘70s was that you had people who started to look at what these multiple receptors were from the standpoint of radio receptor binding, and to then find endogenous ligands for them.  This was during a really exciting basic science explosion that was occurring in terms of the neurochemistry of all this.
 
From that point on for the last 20 years or so, people have started to identify genes for the synthesis and metabolism of these receptors. Now with the genome project, people are starting to look at the single-nucleotide polymorphisms that may have influences, and now the other genes that may influence whether or not there are other protein-protein interactions that may influence whether or not a receptor is internalized or metabolized or whatever. The whole thing just keeps getting more and more complicated and more and more interesting.  Thirty years ago I saw that medical imaging was taking this huge leap. The techniques in pharmacology were going from the level of the dose-effect curve and the theoretical pharmacology and mathematical models, all the way down to being able to measure the density and affinity of receptors and tissues, and how these were changing as a function of the experience of the animal, or the experience of drug treatment, and so forth.  We were starting to look at things from that standpoint.
 
NC:  Was there much emphasis on behavioral approaches in that department at the time?
 
FV:  There was.  The animals that I think were probably the pride of the department were self-administrating rats. We were taught how to put intravenous catheters into the jugular vein of a rat, which is not very thick, maybe about as thick as that small vein in my hand, and you don’t just have to hit it, you have to cannulate it.  We made our own cannulas, and then we would do these.
 
As an aside, I had a high school kid who I taught how to do this.  I said to him one day, “You’re better than I am at this.”  As a matter of fact, I said, “You actually do have outstanding surgical skills.”  He became a veterinarian.  No kidding.  He told me that nobody had ever told him that he had any kind of special skills.  That was the one thing that his parents said kind of turned him around.  He was a smart kid who didn’t really have any direction, but then he started saying, hey, I could become a veterinarian.  Today he’s a practicing veterinarian. 
 
NC:  How long did you stay at the University of Maryland?
 
FV:  I was there until the end of 1976 and then I went to Medical College of Virginia.
 
NC:  During that time, did you pay any attention to NIDA?
 
FV:  Yes.  NIDA was fairly new, and the guys I was with, Bill Dewey and Lou Harris, actually had NIDA grants.  I was on an institutional training grant that was a NIDA grant and then I applied for an individual training grant.  Had I gotten it, I probably would have stayed at what was then called the Medical College of Virginia.  It’s now VCU, VirginiaCommonwealthUniversity.  Same place.  But NIDA held up the funding for the individual training applications at that time because they were moving from Lexington to Baltimore and they held a bunch of funds in ESCROW, so I never got my individual training grant.  So had I done that, my career would have probably gone into a different path, and I probably wouldn’t be working for NIDA now.  So it’s their fault that I’m working for them.
 
NC:  What did you do with Bill Dewey and Lou Harris?
 
FV:  I did research on cholinergic systems in substance abuse.  That was one of Bill’s grants.  We were trying to figure out what the relationships were with various kinds of drugs that would produce an antinociceptive response, which is like an analgesic response in a rat, and whether or not there was an opiate component to it.  You start thinking of things like wiring diagrams and you ask, is it a downstream effect or an upstream effect?  Is it something that’s switching on the opiate system, is it downstream from the system, or is it independent of it?  I was also working on a method of looking at acetylcholine turnover in the brain. I got a nice methods publication in the Journal of Neurochemistry.  We also did some work with cannabinoids and I got a nice publication out of that.  Then I left to go to work at the FDA for 11 years.
 
NC:  What attracted you to the FDA?
 
FV:  It was a combination of things.  My family is from Maryland, and I thought I would take a job there for several years and see how things go.  It wasn’t a drug abuse area.  I thought it might be another area that I could get some skills and experience in that would be more useful for looking at how science is translated into policy and how decisions are made with respect to both drug scheduling and also treatments for drug abuse. I was there from 1978 to 1989.
 
NC:  What was working in that environment like? What did you end up learning about policy and scheduling? Was it similar to what it is now?
 
FV:  Yes, very similar.  The Controlled Substances Act has changed to some extent because they’ve added laws on analogs and precursors. You can’t just make the methyl or ethyl analog and make something no longer a controlled substance. That started with the fentanyl analogs.  When those analogs were hitting the market, they weren’t controlled. China white was a fentanyl derivative.  So there were some changes, but basically the Controlled Substances Act, like all laws, contains predecessor laws. Whatever prosecutions are done, really, are built on libraries full of case law.  That’s the way the lawyers like to have it.  They really don’t want to deviate from the existing case law because then someone could say, this is arbitrary and capricious; and if the appellate court agrees, the guy walks.  So the basic law doesn’t change much.  They add things to it, but they rarely take things away.  I learned that much about the Controlled Substances Act and also the international laws, which were at the time the Single Convention and the Psychotropic Convention, and how the U.S. interacts at the international level, and how that interaction at the international level affects the domestic.
 
Actually I worked on both domestic and international drug scheduling issues for the FDA.  I would help to prepare the United States’ response to requests for information about abuse liability for the World Health Organization’s Expert Committee on Drug Dependence.  I sometimes did some write-ups for the WHO.  I was going back and forth to Geneva once a year for meetings with WHO on some of the international drug scheduling issues.
 
NC:  How well do you think we do this?  How well do we translate from the science of drug abuse liability testing into scheduling?  Do you see problems there, or do you think we’re pretty good at that?
 
FV:  We’re good at it, and there also are problems.  The issues are that we can agree that something is similar to a compound that initially ought to be scheduled.  Whether or not we have the abuse epidemiology that allows us to definitively state that a drug really doesn’t look like it’s a problem, you always run into an issue.  Let’s put it this way.  The absence of evidence is not the evidence of absence.  If you don’t find a lot of abuse going on, it doesn’t necessarily mean that it’s not going on.  You may just be looking in the wrong place.  Frankly, it’s an irrefutable argument.  But we need to have some conventions where we agree that, if you look at the following indicators, and the preponderance of evidence suggests that there isn’t a problem, then we all agree, or we all at least have a consensus that there likely isn’t going to be that much of a problem, and maybe this drug should be down-scheduled or unscheduled.  Although that process can occur and does occur at times, it’s still not a very well worked out process.  As a result, the companies are a little loathe to want their drugs scheduled because it’s much easier to get it scheduled than it is to get it unscheduled. Once it’s scheduled, it’s guilty until proven innocent at that point.
 
NC:  What is the role of the companies in the scheduling process?  Have you had much interchange with the companies? 
 
FV:  Yes.  Actually, when I worked at the FDA, we would ask the companies to do abuse liability evaluations and send them in.  By and large, most of them were cooperative and did. It actually got incorporated into the regulations later on that, when a company filed an application for marketing approval, if it was a centrally active compound, they had to put in a volume that addressed abuse liability issues.  That would be reviewed for whether or not it was necessary to schedule a compound.  That worked okay.
 
NIDA also has a memorandum of understanding with the FDA that we will review proposed scheduling recommendations from the FDA and comment on them.  Initially that works at a somewhat informal level, and then the FDA sends NIDA a formal scheduling recommendation.  We are recommending that dimethylblurbyduck be scheduled into Schedule 3, and NIDA has to either agree or disagree. If NIDA disagrees, we can meet with them informally and see if we can resolve our disagreements.  If we can’t, then we have to write our own recommendation and share the points of divergence and why we disagree.  Then it goes up to the Assistant Secretary for Health for adjudication. 
 
NC:  Is it the NIDA Medications Division that does that?
 
FV:  Well, it is now.  It wasn’t in the past.  There was a section there that actually did abuse liability assessments.  Over time they got folded into my division. All those people have since retired.  We still have the function, but we don’t have any of the people.
NC:  Is NIDA assessing abuse liability? 

FV:  Yes. We have certain contracts that actually do abuse liability assessments and the pharmaceutical industry actually will supplement those.  They’re available to them, but they can choose not to use them, and they can also supplement them with other kinds of studies.  And they do.  We still have to do assessments when the FDA sends something over, and we still have to provide data and information for international drug scheduling, if we’re aware of it.  So we work with them on those kinds of things.
 
NC:  Does CPDD still have a little testing program?
 
FV:  Yes. There is a Drug Evaluation Committee that has recently changed its name to the Committee on Abuse Liability.  They can do any number of things.  First of all, they can provide essentially an honest broker status. If industry comes to them and says, we need to do some evaluations, and this is what we think we need to do, they can review that and say, well, we think you ought to have this and this, and want to tweak this design a little bit.  So they can do that.  They can also contract out for work.  They can also review methodologies and publish these things in journals so that people say, here’s the premier committee of the premier scientific organization on substance abuse, putting its imprimatur on these methodologies as being able to discern whether or not a compound is abusable. [The Drug Evaluation Committee of CPDD is no longer in existence.]
 
NC:  Among the entities that are now responsible for abuse liability testing, who is the most credible?
 
FV:  I think the CPDD still has the most credibility.  NIDA provides certain things, and I don’t think that people think that we have a bias.  We can put compounds into something blinded and ask people to evaluate them.  We could send somebody two compounds, and one of them could be morphine, if we wanted to, just to actually perturb the system or just to do a check on the system, and say, what is it like?  I don’t think anybody’s ever objected to our data.  The FDA does object to NIDA scientists sometimes because they feel that they have a biased point of view.
 
NC:  How would you characterize that point of view?
 
FV:  We don’t always agree with the FDA.  Their sense is that we’re not as conservative as they are on some things.  So we would probably allow certain things to be evaluated differently and to go out.  Buprenorphine is a good example.  We disagreed with the FDA on Schedule 3 for buprenorphine products.  The argument was that not everyone who takes buprenorphine gets a withdrawal syndrome.  Of those who get a withdrawal syndrome, not everyone needs treatment.  Of those who need treatment, not everyone needs an opiate.  And of those who need an opiate, you can usually treat them with a Schedule 4 opiate, so why do you want to put the compound in Schedule 3?  They said there was some evidence that the drug produces moderate withdrawal.  There was one study done where 15 babies were evaluated and about half of them had a withdrawal.  I think seven had withdrawal and eight didn’t.  Of the seven that had withdrawal, I think they had to treat three of them.  The investigator wrote that the three had moderate withdrawal.  Now, the investigator also wrote in the paper that the withdrawal symptom from buprenorphine in the 15 babies was minimal.
 
I don’t like it when a scheduling recommendation is made on just one word. So we disagreed with them.  We just didn’t think that they had the data.  We thought they were being too dogmatic about it.  Both buprenorphine products – Subutex and Suboxone - are in Schedule 3. The risk management strategy that Reckitt was asked to enact has been enacted. To my knowledge, and to Dr. Schuster’s knowledge, there are minimal reports of diversion.  There are minimal reports of serious adverse consequences.  To my knowledge there’s only one death that’s occurred in a buprenorphine patient, and that was a homicide.
 
NC:  Has there been more scrutiny of buprenorphine than other drugs?
 
FV:  There’s more scrutiny of all drugs that are going out now.  The FDA’s new tactic to approve drugs is to have risk management programs enacted that evaluate what’s going on with the drug in the post-marketing period.  That hasn’t saved the FDA from their own issues.  It is supposed to somehow buttress or to act as an early warning system.  Whether it does or not isn’t clear.  You can have a lot of issues that take a little while to surface.  When they do, they obviously become big issues for the FDA and the pharmaceutical companies.  But so far buprenorphine does not appear to be producing problems associated with abuse.  Just to give you an idea, Vicodin had over 20,000 mentions in DAWN last year, and I think buprenorphine had 15.  They’re both in Schedule 3. Sure, there may be more sales with Vicodin, but it doesn’t seem to me to be in the same league.
 
NC:  So why is the FDA as conservative as it is on that drug?
 
FV:  I think that they were concerned that something would happen, and that they would be blamed for setting loose an abuse epidemic on the American public.
 
NC:  What happened after Schuster brought you in to head the NIDA Medications Division in 1990?
 
FV:  Well, it started out as a program and then it became a division.  They recruited from the outside. The ADAMHA administrator, Fred Goodwin, wanted a nationwide search.  When they do that sort of thing, that’s a clue that they want to make a big deal and recruit from the outside.  They got a guy from the industry, Charlie Grudzinskas, to come in and run the program for five years. I was Charlie’s deputy for five years.  When Charlie left in ’96, I took over and have been directing that division ever since.  It’s changed names a couple of times but the medications program is still the same.
 
NC:  Are the research priorities still the same?
 
FV:  To some extent.  We’ve started out with twin foci of opiate and cocaine dependence.  Although we are still funding a lot of opiate work, our primary emphasis has shifted to stimulant dependence and secondarily to cannabis and nicotine. We have the opiate work bumping along, and we’re funding this maternal opiate study that’s about $20 million in the aggregate.  We’re also going to do a $10 million plus study on buprenorphine and liver safety that the FDA has requested.
 
NC:  Are you saying that you saw a shift in priorities from the sort of opiate focus to more work?
 
FV:  Right.  We do have the opiate work, but we are responding to methamphetamine, which has kicked up in the last five to ten years.  Five years ago we started looking at developing a pharmacotherapy program to treat methamphetamine dependence.
 
NC:  Do priorities really shift because of what you’re seeing in terms of abuse trends?
 
FV:  It’s two things.  It’s a function of successes.  We had a drug, LAAM, approved in 1993 for opiate dependence, and then bupe and bupe naloxone.  We saw that, until there is some breakthrough in neuroscience, the drugs that we might develop for opiate dependence would probably not be drugs that may work for all other substance abuse disorders.  There are mechanisms that all drugs of abuse impact in the brain.  We’re looking at this more from a systems point of view rather than from a drug point of view.
 
NC:  Could you explain the differences between the drug point of view and the systems point of view?
 
FV:  If you evaluate stress systems in brain, they are impacted by all drugs of abuse.  If you modulate the stress system, it tends to modulate the effects of all drugs of abuse.  That’s more of a systems effect. We could develop a CRF antagonist, so one of the neurotransmitters in the stress system is a corticotropin-releasing factor.  Antagonists block the effects of CRF in the system.  So opiates elevate CRF – so does opiate withdrawal, ethanol withdrawal, cannabis withdrawal, nicotine. It seems like they all elevate CRF.  If you wanted to block all withdrawal phenomena, a CRF antagonist would probably be the choice of drug, especially if someone was polydrug dependent, because they’re going to get withdrawal from all the drugs that they use.  If you take them off all their drugs at once, a CRF antagonist would be it.
 
That’s what I mean by the systems approach, looking at brain systems, looking at systems that are involved in modulation of inhibitory responses and how they’re impacted by drugs of abuse.  Clearly, from what we can see in animal studies, drugs of abuse have effects on brain inhibitory systems.  They weaken the inhibitory system. If we have drugs that actually can shore up the brain’s inhibitory systems, that might work to some extent for all drugs of abuse.  That’s how we’re working it at the systems level.
 
We’re really taking more of that systems approach in the morphine and opiate work.  As a result of the success of the buprenorphine, and the new kinds of abuse issues we were seeing, we shifted things.  For example, in the last 10 years, we have seen an increase in the number of people coming to treatment who have a problem with marijuana.  That’s not much appreciated.  When Nora Volkow came in, she said we really need to do some things with marijuana, we really haven’t emphasized that enough.  She started looking into it.  I was actually somewhat embarrassed. When Jim Anthony did the epidemiological studies looking at what percent of individuals who try a drug become dependent, about 10 percent of people who use marijuana become dependent.  If you would have asked me for a ballpark figure on that, I would have thought it would have been more like 2 to 3 percent, but it’s actually closer to 10 percent.  Over a million people try marijuana every year and 10 percent of them are going to wind up with a dependence problem.  I think this is fairly recent.  It may have something to do with the way that kids are looking at things.  There is a message that’s being given to kids, if you buy drugs, you’re supporting terrorism.  If you buy opiates, they’re coming from Afghanistan very likely. If you buy Colombian marijuana, the Colombians have their own little narcoterrorism thing going on.  It’s not really farfetched.  I think that has something to do with what we’re seeing.  The incidence of marijuana use seems to be dropping in the last couple of years, and it may be because of that kind of a message – that drugs of abuse support terrorism.  That may have stopped some of the kids cold in their tracks.  There may be other reasons, too, the cost has gone up.  But availability has always been the main issue with kids trying drugs, so that suggests to me there may be some other reasons why there’s a reduction in the incidence.
 
However, of the people that try it, it seems like we may be seeing an increase in the number of people who are becoming dependent.  You’ve got to keep both those things in mind.  That’s another thing that we’re looking at in terms of developing treatments. Of the percentage of people who do become dependent, how does it impact them?  It has a negative impact on their lives, their educational achievement, their financial status, their overall happiness, their emotional states, and so forth.  There’s data coming out showing that longtime marijuana users are not necessarily happy campers. People are following these folks longitudinally and looking at long-term marijuana users. They’re saying some of them may be high functioning, but a lot of them aren’t.  It may be a downwardly mobile group.
 
NC:  Interesting.  So that must be pretty appealing to parents’ groups, the parent movement.
 
FV:  Yeah, I would think so.  More kids go into treatment for marijuana than for anything.  Adolescent treatment is mainly treatment for marijuana dependence.
 
NC: Could we return to the subject of buprenorphine, since you witnessed the process it went through? 
 
FV:  Sure.  Buprenorphine was identified actually by Don Jasinski in 1978 in an Archives of General Psychiatry publication as being a potential opiate treatment.  It was approved as an analgesic drug at the end of 1982 and marketed in 1985 as a Schedule 5 analgesic in the U.S.  The company that had the license was a company called Norwich-Eaton.  They had the license for buprenorphine and did not want to develop it as a treatment for drug dependence.  Although Reckitt owned the drug, their hands were tied since it had been licensed to these folks. There was probably a sentiment within Reckitt that they didn’t want to get into abuse treatment or opiate dependence treatment with buprenorphine.  They really developed it as an analgesic.  So Norwich wasn’t really in conflict with their corporate strategy and feeling about the drug.  But there were people within the company who kept pushing, saying, this really would be a good treatment drug.  They’re the silent heroes of the whole story. The scientists who say, yeah, it would be a good treatment, they can only do so much, but there were guys within the company who really pushed hard. 
 
NC:  Who were they?
 
FV:  Chris Chapleo was one. Charles O’Keeffe was one.  In 1993, when the license expired with Norwich, they actually let the license expire, and then decided to form Reckitt USA and develop the drug for addiction treatment.  From the time that the drug was marketed in ’82 to ’93, there was a lot of internal debate about what was going on and Reckitt would give NIDA buprenorphine to do studies.  It had one foot on the dock and one foot in the boat for a long time.  In 1993 they decided to jump into the boat.  At that point we developed a Cooperative Research and Development Agreement [CRADA] with them.  Prior to the CRADA,  Ed Johnson, Paul Fudala, and Jerry Jaffe ran a study of buprenorphine (supplied by Reckitt) versus methadone that they published in the Journal of the American Medical Association in 1992.  That really was the first pivotal study that said this drug really does work.  Jasinski’s clinical pharmacology study was validated 15 years later.
 
NC:  Let me just check this with you. Why does buprenorphine have a second comeback effect?
 
FV:  Actually, buprenorphine undergoes what’s called enterohepatic cycling. It gets secreted into the bile, the bile gets secreted into the intestine, and then it gets reabsorbed.  That’s what enterohepatic cycling is.  It does give a little bit of an effect.  Don Jasinski used to do these pupillometric measurements, and of course opiates produce pupillary constriction.  Buprenorphine would produce constriction, and then the constriction would lessen up, and then 29 hours later, the pupils would start constricting again. You could actually see constriction and then dilation and then a second constriction all with one dose.
 
NC:  Did Don Jasinski recognize what he was onto?
 
FV:  Yes, he published that paper in the Archives of General Psychiatry in 1978.  Actually, what he was doing was evaluating buprenorphine for abuse liability. During the evaluation it struck him that the drug has some abuse liability, but it also has therapeutic potential.  That was the point of the paper, that here’s a drug with therapeutic potential also. Don Jasinski was really the first person that I’m aware of that really came out in the medical literature and said, folks, here’s something that we ought to be considering.  Although this drug is an analgesic, and it has some abuse liability, it could also be a very good treatment for opiate dependence. 
 
What happened after that was that we put out a Federal Register announcement requesting CRADA partners for buprenorphine.  So we weren’t disingenuous, we announced that we were going to work with Reckitt unless somebody gave us a better deal.  No one else came in, so we were then in the clear to work with Reckitt, and we did.  At that point we did a study with the liquid preparation.  It was a liquid in 30 percent ethanol.  We did a study with one, four, eight, and 16 milligram dosages.  That was for the first 16 weeks.  After that people could get incremental increases up to 32 milligrams.
 
Some interesting things happened in the trial.  We admitted 735 to the study.  The a priori comparison was one versus eight milligrams, which clearly showed that there was a clear drug effect favoring the higher dose of buprenorphine.  The 16-milligram dose gave us twice the effect that the eight-milligram did, so we got this nice stair-step effect.  We also got some incidental reassurance about how safe the drug was.  There was a dosing error in the trial.  A patient who was supposed to get one milligram that day – this was in the second portion of the trial – actually got 32 milligrams.  The doctor called the patient up and said, “We’ve had a dosing error, can you come in?”  They asked the patient how are you feeling, the patient said, “Well, I feel a little wobbly today, but other than that not too bad.”  They admitted the patient for observation, and they didn’t even give the patient a narcotic antagonist.  They discharged the patient the next day.  Now, you couldn’t do that with a full opiate agonist.  If you gave somebody 32 times their dose, they’d be down at the medical examiner’s office.  That gives you an idea of how safe that drug is.  That was just one of the things that came out of the study.
 
Another thing that came out was that there was some mild discoloration of the more concentrated solutions.  Some opiate drugs will do this when they break down slightly.  All you need is a tenth of a percent breakdown, and it’ll form what’s called a chromophore, a colored compound.  There was some yellowing of the solution.  You really couldn’t see it if you held it up to the light, but you could see it if you held it against a white background.  So Reckitt didn’t want to market something like that.  That was one issue. They just didn’t want to put a label that this may cause some yellowing, although it doesn’t affect potency.  It’s not unique to buprenorphine. If you look in the labeling for Dilaudid-HP, which is a high-concentration dilaudid solution, it says this may yellow, but the potency’s not affected. 
 
The second thing was that really caused a shift in terms of what people thought they might be doing was when Charles O’Keeffe went to talk to people about making unit doses of buprenorphine. The idea was to have 1 ml doses that would be flame sealed. You’ve seen single-unit doses where you break the top off and squeeze it into something and drink the juice? The plant manager said, “You’ve got a drug in 30 percent ethanol, that’s going to volatilize. “ And we said, “These things are flame sealed.”  He said, “You’re going to blow up my plant.”  So we really had to go back to the drawing board at that point.
 
We had two studies that showed buprenorphine worked but for other reasons (discoloration and a major manufacturing issue), the question was, how are you going to market this?  Reckitt decided that they were going to make tablets.  We discussed the tablets and said we were obviously going to have to do some pharmacokinetic studies to look at the equivalence of the tablet to the liquid formulation.  We suggested that they add an antagonist in there.  We had to do some studies to look at what the ratio of buprenorphine to the antagonist would be.  This was done mostly by Reese Jones’ group and John Mendelsohn’s group out of UCSF.  They did a series of studies.  We all concluded from those studies that a four-to-one ratio was probably the best ratio to use.  That is the marketed ratio of buprenorphine to naloxone. 
 
NC:  What was the reason for adding the naloxone?
 
FV:  It was to mitigate against parenteral misuse, so the drug is in sublingual dosage form.  The sublingual route is technically a parenteral route, where you bypass the GI tract.  “Sublingual” is under the tongue. The idea is that you actually absorb it through the tissues under the tongue, which is highly vascularized, and the venous drainage from that goes into the jugular, and then into the heart, and then you pump it.  You bypass the stomach.  You’re not supposed to swallow it. Buprenorphine has a poor oral bioavailability, so we went sublingual, which is technically a parenteral route. Most of the time, when you talk about parenteral administration, what you usually mean is subcutaneous, IM, or IV administration.  We didn’t want people crushing these tablets and injecting them.  We did a series of studies where we looked at people who were morphine dependent, who were on methadone, and who were on buprenorphine.  The idea was to see what would happen.  We know that if you give the drug by the sublingual route of administration, there’s a little bit of naloxone absorbed, but not much.  It doesn’t precipitate withdrawal.  But if you’re moderately to highly morphine dependent, or on methadone, it will precipitate withdrawal, and you’ll find the injection aversive.  If you’re on buprenorphine, not so much.  The only thing is somebody on buprenorphine could actually inject it, but it seems like in the U.S. we’re not seeing much of that. It’s expensive, and it doesn’t give you that good of a high compared to the other stuff you can buy on the street.  If you had half a dozen opiates that people could abuse, and they had their choice, they would probably choose it last.
 
NC:  But there is injection happening in Europe, right?
 
FV:  Yes, but they don’t have the bupe naloxone. That was one of the reasons why we wanted to actually develop that other formulation. 
 
NC:  Did they have buprenorphine earlier in Europe than we in the United States? 
 
FV:  There was a formulation marketed in New Zealand called Temgesic that was a buprenorphine naloxone sublingual analgesic tablet. New Zealand is strange in terms of its opiate abuse.  There’s very, very little heroin in New Zealand so the only thing that people abuse are prescription opiates.  Buprenorphine got to be a drug of abuse as a result of that.  That’s the kind of society where you might see buprenorphine abuse. 
 
Finland has the same kind of a situation. There’s very little heroin in Finland, and buprenorphine is a drug of abuse in Finland.  If you like steak, and the only thing you can get is hamburger, you’ll eat hamburger.  It may not be filet mignon, but it’s beef.  That’s the way opiate users feel about buprenorphine – this’ll tide me over.  It does have a minimum amount of abuse.  The naloxone blocks for about an hour to an hour and a half.  If you take buprenorphine sublingually, the peak effects are at an hour to an hour and a half.  So there’s no added value of injecting the buprenorphine, and that was the point.
 
NC:  During this time was NIDA directing what happened with Reckitt? Were you in a partnership? Was that your first experience of working in that kind of arrangement?
 
FV:  We were working with them. We worked with another company on LAAM. We were working with them coincidently, but LAAM actually was first.  We went all the way to an NDA with two products.  We did a lot of work with Reckitt. They had to do the formulation work, but we did pharmacokinetics safety work and the clinical trials with them.
 
NC:  Do you see that kind of public/private partnership being the way that this thing usually happens? 
 
FV:  It’s a fair question.  It depends on the size of the company that interacts with us.  Small companies are resource poor, and they will expect us to shoulder more of the burden.  Medium-sized companies might be more of an equal partnership.  With large companies we could even work on a consultative basis.  It would be okay with me if a company came in and said they wanted to develop this drug for cocaine dependence, and we want you to help us design trials to do this, that, and the other thing.  But what I’m hearing from some large pharma companies is that the projected market for substance abuse medications doesn’t sustain full development programs even in Big Pharma.  They’re going to need some government help to do proof-of-concept testing and to get the drug to the point where the company might be willing to take it over.  Even the big companies are coming to us saying we may need help from you guys.
 
NC:  Doesn’t it happen more often that you go to them?
 
FV:  Initially, it was that way, but now companies come to us.  That’s happening more often.  They are the big companies, too.  That’s a nice metric that I think shows that the program has maturity and recognition within the industry as being worthwhile and good to work with.
 
NC:  What potential future prospects do you see in terms of your current shift in priorities?
 
FV:  There are a lot of new interesting drugs that we’re working on. If industry folks aren’t interested in developing them with us, they’re certainly interested in giving us the drug, seeing what happens, and then taking it from there.  It’s important to be able to do the studies and then to discuss the ramifications of the outcomes.  We’ve tested 64 drugs for reduction of cocaine use in cocaine-dependent patients.  We’ve got eight signals, eight drugs that reduce cocaine use.  We are now in a confirmatory phase where we’re running clinical trials with our grantees and our contractors to confirm these.  I would imagine that we’ll confirm five out of eight.  There are two things to do from there.  One is combination drugs therapy. When you get two drugs that look like they have an effect on similar mechanisms, it’s logical to add them together in a combination and see if you get an effect.  A disulfiram and naltrexone combination actually gave them over 50 percent of the patient population that had greater than three weeks of abstinence during the trial, as opposed to their placebo group, which was about 20 percent.  So it was about a two- to threefold signal, which is very good.  It’s rare that we see that percentage of people actually respond.  So I think it shows the promise of combining drugs.  It was a factorial design, so it was placebo, disulfiram, naltrexone, and disulfiram and naltrexone.  It was clear that there was just a mild effect of the individual drugs, but the combination really did have an effect. 
 
Beyond that is what we call the “bottom up,” where we’re looking at the drugs that affect the systems approach – drugs that block conditioned cueing, drugs that facilitate cognitive systems and shore up inhibition, drugs that block stress responses, things like that.  So we’ll be evaluating those drugs.  We are starting to evaluate some of them now.  Medafinil was one that may push the cognitive systems in the right direction.
 
NC:  How have you dealt with the transitions in the field, especially the trend towards genetics?
 
FV:  It’s always fun, it’s what keeps the field interesting. The imaging technologies are giving us new information now.  The shift within imaging has been to go from radioactive to the nonisotopic techniques.  I’m not saying that PET and SPECT have had their heyday.  They’re actually in clinical applications now, and they’ll stay that way.  But if you want to do a longitudinal study, sometimes the easiest thing to do is to think of a mechanism to use this functional magnetic resonance imaging [fMRI].  That’s become very big, and it’s being married to behavioral tasks that people do in the magnet.  This is really cool stuff that is yielding really provocative data. There are two publications, one in Alcoholics that’s actually come out already, and one that’s in press in Cocaine Addicts, looking at a cueing provocation.  It showed that individuals responses, what they felt, and what their brains were doing were not necessarily concordant.  But the ones that got the highest response in their brain were the ones that relapsed. When you look at this and say, well, that has something to do with the years of abuse or how severely dependent they were and all that, no, it didn’t.  It suggests that there are brain systems that are impacted by drugs of abuse to the point where, although the person looks just the same as somebody else who’s gone through a treatment program, and they’re not using drugs at that time, their probability of relapsing is very high. The guy next to them who doesn’t have that response is low.  We’ve always wondered why one guy makes it and the other one doesn’t.  From these technologies, it’s starting to look like you might be able to pick these folks out during or after treatment, and say, this one’s got a brain signature that’s suggestive of relapse, and this one doesn’t.
 
The genetics is much the same. You look at polymorphisms that may do any number of things.  One is that they may help to explain responses to drugs and addiction liability.  There’s really interesting data from the Vietnam twins study.  Several million servicemen served in Vietnam. There were monozygotic and dizygotic twins, identical twins and fraternal twins, both of whom were Vietnam veterans. This is Ming Tsuang’s study, which looked at, if one twin used marijuana, did the other twin use marijuana; if one twin became dependent, did the other one.  They found much more concordance in the identical twins than in the fraternal twins, suggesting that there is a genetic loading in terms of your response to marijuana and whether you become dependent.  You start seeing those kinds of things, and you see that it’s just like a lot of diseases.  People are trained in medicine to take a history because the history oftentimes illuminates the risk factors of the individual.  You ask, is your father still alive?  No.  When did your father die?  My father died at 54.  What did your father die from?  He had a heart attack.  Then you know that, if you have a parent that has coronary artery disease before age 55, you’re at high risk.  That’s probably genetic.  If your father dies at 75 of a heart attack, you’re probably not at high risk.  There are certain things that people know just from taking histories that this is probably a genetic factor that loads into things.
 
This is not something that’s unique to substance abuse.  Our vulnerability to diseases is not unitary across all disorders.  Some follow Mendelian genetics. You say this is a dominant lethal gene. If you have one parent that has Huntington’s chorea, you’ve got a 50/50 chance of developing it.  They either pass the gene on to you or they don’t. But these polygenic disorders are harder to figure out.
 
That’s where we are now, looking at all kinds of brain disorders, not just substance abuse, but schizophrenia, bipolar disorder, and so forth.  We’re incorporating that into our strategies. I don’t do addiction vulnerability research, but there are people looking at this sort of thing, and then we’re doing the treatment.
 
NC: Can you give me an example of how this work is useful for treatment?
 
FV: One drug that has shown effectiveness in reducing cocaine use, and the one that’s actually given the most robust responses across multiple studies, is disulfiram.  Disulfiram is an enzyme inhibitor that inhibits a multiplicity of enzymes. It inhibits this one enzyme called dopamine beta-hydroxylase.  There’s a gene, the DBH gene, that actually makes dopamine beta-hydroxylase.  There is an allele for this.  If you’re homozygous for the one allele, you have very low activity DBH.  If you’re heterozygous, you have moderate activity. If you’re homozygous for the other allele, you have high activity.  Also there are epigenetic effects.  Estrogen may actually stimulate the DBH gene, too.  Disulfiram seems to work in men who have the one allele for low DBH activity, but we’re not so sure it works in women.  It’s been tested at 250 milligrams, so we’re getting ready to do a study that we’ll launch next year, where we’re going to genotype everyone, randomize them to placebo or disulfiram, and see who responds to disulfiram with which alleles, either the homozygous for the one, the heterozygous or the homozygous for the other allele, and we’ll validate that.  If in this multicenter trial it looks like the people who have the low DBH activity are the ones that respond, we’ll be able to genotype people who come into treatment for cocaine dependence and say you are or are not a candidate for disulfiram.
 
NC:  Would you call that pharmacogenetics?
 
FV:  Yes. That’s where we’re going with that. Here’s where the technologies are impacting things.  We could do a cue provocation while someone is in treatment. If turns out to be confirmed that people with a certain brain signature, who have higher responses and a greater blood oxygen level determination, have a higher signal in certain brain areas, that suggests they really respond very strongly to these cues, even though they may not even be aware of it. There’s a response, and then there’s your own awareness of it.  The two aren’t necessarily concordant.
 
If that is validated, and we have drugs that affect cueing, we might say this guy’s a candidate for an anti-cueing medication.  What we’re going to be doing is looking at genotypes and phenotypes.  This is where I think the field is going.  This leads to us being able to better determine whether you’re at higher risk, we’ll be able to figure some things out from a person’s history.  If they say, yes, my uncle was an alcoholic, if you have a family positive history, we may start running gene scans on these folks and figure out what some of the vulnerabilities are. We’ll start mapping some of these things onto what you might want to call endophenotypes, endogenous phenotypes. The thing about the brain that’s come out is really that the nature versus nurture argument is the wrong question.  It’s really nature by nurture.
 
If you have a certain genetic load, and you have an environmental interaction of some sort, if you’re prone to anxiety, and you suffer some sort of trauma, you may develop post-traumatic stress disorder.  If you’re not prone to it, you will probably would never develop PTSD, no matter what happens to you.  I’ve known people who have been robbed and shot and left for dead and they recover, and they talk about it like it’s just one of those things. I’ve met other people that happened to, and they’re always looking over their shoulder.  Responses are quite varied.  So that’s where I think the field is going. That’s where we have to keep up with these things to continue to incorporate them into our thinking about abuse and what’s causing it.
 
One of the other things that’s occurred over the last 10 years or so is that we’ve studied appetitive mechanisms for drugs of abuse and the impact of brain systems on appetitive mechanisms.  So there are primary appetitive mechanisms, and there are mechanisms that secondarily reinforce those appetitive mechanisms.  You’ve got primary reinforcement, and you’ve got conditioned cueing and things like this that affect reinforcement.  Stress even affects these things.
 
But the other observation that’s been made is that a lot of the patients who come in for treatment appear to be more impulsive than the average guy on the street.  The question is, are they really, or do they just come off this way to the docs?  It turns out that if you start running some tests on them where you try to quantify it, they are more impulsive.  Then the question becomes, if they’re more impulsive, were they born that way, or did they become that way?  Some of the translational research that I think is really cool stuff is to get a finding in humans and then go validate it in rat or monkey.  There are behavioral tests that you can run in rodents and monkeys that actually look at inhibition and inhibitory systems.  One of these is called a “reversal paradigm.”  You train a rat to get a reward by pressing on one of two levers.  It’s always the right lever that the rat presses, and the rat gets a food pellet.  Then one day, without telling the rat, you switch it.  Now he presses the left lever.  So this is the reversal paradigm.
 
Rats that haven’t had drugs of abuse check it out, they’re like, ah, not getting that reward, I’ll try the left lever.  If you give a rat 30 days’ worth of cocaine or morphine or PCP and put him in the reversal paradigm, they don’t switch levers.  They perseverate on the wrong lever.  Now, what is this?  It is essentially a failure of an inhibitory system.  It’s like, okay, that isn’t working, switch strategies.  What is often interpreted by outside observers as someone not getting the point is something else. They’re not getting it.  You tell them, you tell them, you tell them, and they still continue to drink, they still continue to abuse drugs.  Why is this?  Their inhibitory systems may be damaged.  They may not be able to help themselves.  Moreover, their ability to judge situations may be altered. We do some other things with them that you deal with in humans, and their ability to judge consequences may be altered.  Their inhibitory processes, their decision capacities, can be impacted by drugs of abuse.  We’re looking at this now.  This is something that I think has just come up, where the neuropsychology of decision-making and brain inhibitory systems has received much greater attention in the last five years. We’re starting to look at that as a target for both behavioral and medications therapy. A lot of people that NIDA funds are doing this work, Harriet Dewitt, Antoine Bechara.
 
NC:  What is the translational sort of value of knowing this? If counselors knew it, what would they do differently?
 
FV:  That’s an interesting question.  I think that they would reinterpret the behavior of the patient.  This has actually been done by Bill Fals-Stewart, who does behavioral therapy with people and has looked at individuals with cognitive deficits.  He gives them a battery where he can determine whether they’ve got any cognitive deficits.  He’s then gone to the counselors who are treating them and says, your patient has the following cognitive deficits.  Do you think you’re having any issues with them in treatment?  They’re saying, well, I was getting what I thought was resistance, but maybe they’re not understanding what we’re trying to do here.  It gives them greater empathy for the patient. They were thinking that this patient is really resisting what I’m trying to do with them, but then they think that maybe they’re just not getting it.  They’re nodding, but it’s really not sinking in.  That is what’s going on. What some people are doing as a result of studying this parametrically is saying that instead of meeting with them for an hour, maybe I should meet with them half an hour twice a week.  Give it to them in smaller bites, and they might be able to take it in better.  So we’re looking at those kinds of things.
 
I think where we’re going with all this is to figure ways, both using genetics, endophenotypes and even tests of cognitive structures of individuals and inhibitory systems, where we’ll be able to get a better picture as to where the lesions are and how this person’s brain has been impacted, and then design programs for them, both behavioral and pharmacological programs that will modulate those deficits.  That’s where I think this whole thing’s going.
 
I had a cognitive science group in my division.  They got reorganized and are now in another division at NIDA.  But I used to meet with them fairly often.  Some of them still come to just see me and talk to me about various things, and they have influenced how I view things.  We’re saying that the behavioral therapies can change cognitions.  We’re even looking at drugs that change cognitions, and we’re even thinking now that you may actually use drugs to do that. Suppose you had a drug that was a cognitive enhancer.  Would you give that to someone with cognitive deficits to see if they could actually learn the behavioral therapy better?  So rather than changing something fundamental to the substance abuse, it’s changing something fundamental to the process of learning a new skill that will help them avoid drugs.  I find cognitive science and the neuroscience of appetitive behaviors and inhibition, decision-making, imaging technologies, and genetics fascinating.  They’re all giving us different views of things.
 
NC:  What can you tell me about buprenorphine?
 
FV:  What we did, once Reckitt came up with their dosage forms, we did a controlled study where we evaluated the buprenorphine versus placebo for one month, and that was published in the 2003 New England Journal.  Paul Fudala is the first author on that.  That was the third pivotal study that the FDA used to approve the buprenorphine products.  We also did pharmacokinetics work on buprenorphine. I think that NIDA was correct in terms of objecting to the Schedule 3 recommendation. 
 
Now, what has to happen is that a report has to go to the Attorney General and the Secretary of Health and Human Services in the first three years of marketing, which will be essentially at the end of 2005.  I think the report’s going to be fairly positive and report few problems and a lot of benefit.  So I think that it might be grounds for a reconsideration of the scheduling, at least of the bupe/naloxone formulation.
 
NC:  How would that happen?  Would NIDA bring that up again?
 
FV:  No, we wouldn’t.  Reckitt could do it.  I don’t know if the secretary could do it by fiat.  I guess they could always do something like that, but I doubt they would.  But I think that the report may be used by Reckitt to petition the FDA, saying, here’s the government’s report, and the government’s giving this a relatively clean bill of health here.  We think it doesn’t deserve to be in Schedule 3 anymore.  We want you to move it to 4 or 5. 
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