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WHAT IF WE FOUND THE MAGIC BULLET? 

Ideological and ethical constraints

 on biological alcohol research and its application
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Abstract. Funding for biomedical research on alcohol is justified in terms of the eventual development of pharmacotherapies for alcoholism treatment.  Three medications have so far been approved: disulfiram, an aversive substance with a 50-year history, not much used now because of patient noncompliance; and naltrexone and acamprosate, which are now thought to be mildly effective. Ideological and practical limits on the development of medications include the focus on “alcoholism”, rather than on reducing the harm from heavy drinking, and the requirement of abstinence as a goal.  These constraints have been argued to limit the effectiveness of naltrexone, and have diverted attention from such substances as propylthiouracil with promise to prevent liver deterioration, and from the success of liver transplantation in reducing alcohol-related deaths.  Patient compliance will be a problem with any medication that deters drinking, or takes the pleasure out of it, particularly when the treatment is coerced, as much alcohol treatment is, formally or informally.  In light of this analysis, it is hard to imagine a medication (other than another psychoactive substance) which would be both politically acceptable and effective.  There is a need for ethical consideration prior to the advent of such future developments as a preventive vaccine interrupting the action of alcohol on the brain. Refocusing on biomedical means of reducing health harms from alcohol would be a useful path forward.

THE RISE OF BIOMEDICAL RESEARCH FUNDING, AND ITS JUSTIFICATION

These are heady days for biological research in the alcohol field, particularly in the U.S.   Between 1990 and 2001, the annual amount spent by the US National Institute on Alcohol and Alcoholism (NIAAA) on biomedical and neuroscience research rose from USD $49 million to $121 million, a 22-fold rise.  In 2001, well over half of NIAAA’s research spending was in this category (Midanik, 2002).   Nor is American investment in biological alcohol research limited to the federal government. The Gallo Center in the San Francisco area, originally funded with $6.5 million seed money from the cofounder of the world’s biggest wine company, received $143 million from the state of California for a 1998-2003 “Manhattan project” studying the biological causes and treatment of alcoholism (Harper, 2001). 

There is no doubt that biomedical research has contributed new knowledge and understanding of the biological side of alcohol issues.  But the justification for the investment in research is not just in terms of improving the stock of human knowledge.  The fundamental justification is in terms of a cure -- of medications or other physical interventions which will reduce problems of alcohol.  “The goal posts are to have drugs that are in trials”, as Kirk Wilhelmsen, a laboratory director at the Gallo Center, put it concerning the Center’s goals for 2003.  “I’m fully expecting ... to redefine alcoholism based on the underlying biological process and what it is about alcoholism that’s inherited. If there’s a gene that’s involved, there’s a molecule that’s involved, and a drug that can be developed for that” (Harper, 2001).  At the outset of the steepest rise in NIAAA’s spending on neuroscience research, Enoch Gordis, its director, stated the rationale this way:

Developing effective pharmacotherapies for alcoholism treatment is a top priority of alcohol research.  Doing so depends on neuroscientists’ continuing elucidation of how alcohol acts on the brain to produce the fundamental phenomena of alcoholism -- tolerance, withdrawal, impaired control over drinking, and craving -- and how these phenomena can be interrupted or controlled. (Gordis, 1996)

MEDICATIONS FOR ALCOHOL PROBLEMS: THE CURRENT SITUATION

In terms of medications for alcohol dependence, the cupboard presently is not quite bare, but it is not very full.  Discussions of medications in current use for alcohol cases usually confine themselves to three: disulfiram (antabuse), naltrexone and acamprosate.   

Disulfiram, which has been around for 50 years, is basically an aversive drug.  By interfering with the process of metabolization of alcohol, it makes drinking uncomfortable and presumably something to be avoided.  But the big problem with disulfiram is “patient compliance”: that alcoholic patients do not continue taking it regularly.  To some extent, this can be overcome by implanting the disulfiram tablet under the patient’s skin.  A comparative study of the cost-effectiveness of different treatments ranks “oral disulfiram” quite low in effectiveness, but “disulfiram implants” among the top four treatment modalities (Finney and Monahan, 1996).  Chick (2001) comments that “this is seldom used now, partly because the active drug was often not detectable in blood after about 2 weeks”.  However, recent news reports on a famous English ex-soccer player’s liver transplant noted that for more than a year prior to the operation he had had surgically implanted disulfiram tablets; his doctor reported that “he found the implant treatment that he has had a great help over the last year” (Wilson, 2002).    

Naltrexone and acamprosate both came to fore as treatments for alcohol problems in the 1990s, with naltrexone promoted primarily by U.S. champions and acamprosate primarily by Europeans. By 1996, “the development of naltrexone in the United States and acamprosate in Europe” was being hailed as “an important convergence of neurosciences and clinical research” (Gordis, 1996). 

Naltrexone has been thought to reduce the rewarding effects of drinking, and acamprosate to reduce craving or other cues for relapse (Chick, 2001).   However, in a familiar pattern, the estimated effectiveness of each drug has tended to decline in the later studies (Kranzler & Van Kirk, 2001), and recent large controlled trails, finding no significant effect, have put the effectiveness of each of these drugs seriously in question (Chick et al., 2000 for acamprosate; Krystal et al., 2001 for naltrexone).  A recent meta-analysis concluded that “naltrexone may be mildly effective for prevention of relapse to heavy drinking, and that acamprosate may be mildly effective for maintaining abstinence”, although “the sizes of the effects were small”. (Hopkins et al., 2002).

THE LIMITS OF WHAT “COUNTS” AND WHAT IS ACCEPTABLE

No doubt the enormous investment in biomedical research, particularly in the U.S., will bring some new candidate medications to the fore.  But the experience of the recent past suggests that the search for a magic bullet is constrained not only by the fiendish complications of alcohol’s actions in the body, but also by ideological and practical limits.

The focus on “alcoholism”

First, the main emphasis in the search for a magic bullet is on medications that will deal with “alcoholism”, as much of this literature persists in calling it. In NIAAA-sponsored research meetings, one gets a sense of a hierarchy of prestige among the biomedical researchers. The highest prestige is given to studying the biology of “the fundamental phenomena of alcoholism -- tolerance, withdrawal, impaired control over drinking, and craving”, as Gordis put it.  Studying the biology of alcohol’s effects on body systems or organs -- that is, studying the health effects of heavy drinking -- is accepted as part of the field, but is relegated to a second rank.  Researchers on alcohol’s health effects may be very distinguished in their role as heart or immune-system researchers, but in the alcohol field their work is regarded as secondary.

This makes great difficulties for biological researchers, because it means that they are trying to study a condition which is polymorphous and not fully reducible to the biological stratum.  “Craving”, for instance, sounds like something 

definable and measurable, but researchers have had great difficulty pinning down a concept which has long since escaped into general cultural use, and which functions mainly as an apparent explanation for the otherwise inexplicable (Room, forthcoming).   Drummond et al. (2000) conclude that “opinion remains divided on the importance of craving, on one hand being seen as the key substrate of addiction, and on the other hand, a redundant epiphenomenon. The term ‘craving’ continues to be used in different ways to describe different phenomena”. 

Even more problematic for biological research is the main technical term for the object of study, alcohol dependence or the alcohol dependence syndrome.  There are six criteria for this in the International Classification of Diseases (ICD-10).  Two of them -- tolerance and withdrawal -- can be directly measured biologically in animal models and in humans.  The other four criteria all have elements of human cognitions or desires built into them, so that they cannot be captured by physical measurement of humans, and any animal model is operating by hypothesized analogy rather than direct measurement.  Furthermore, dependence is defined by satisfying any three of the six criteria, so that no case can be defined solely on direct biological measurement, and some cases will satisfy neither of the directly measurable criteria (Room, 1998).       

The target for a magic bullet for “alcoholism” is thus in considerable part obscured from view at the level of biology.  The focus on finding interventions for “alcoholism” also turns attention away from some outstanding accomplishments of biomedical research.  These are interventions which diminish the health harms from drinking.  In Sweden nowadays, between 500 and 550 people die each year from liver cirrhosis as the underlying cause, with alcohol involved in well over half of the cases (CAN 2002). But each year about 100 Swedes are saved from death by liver transplant operations, some of which are undoubtedly alcohol cases (I will return later to why there are not more).  Liver transplant surgery, including surgery on alcohol cases, can legitimately be regarded as a triumph of biomedical research in reducing the harm from drinking. 

The requirement of a goal of abstinence

The focus on medications for alcoholism/alcohol dependence carries with it, particularly in the United States, the requirement that abstinence be the goal of treatment.  Efforts by psychologists and others to gain acceptance of controlled drinking as a goal have met determined resistance in the U.S.  (Roizen, 1987), and NIAAA and most of the clinical world have long accepted abstinence as the formal outcome goal.  Whether it is alcohol, nicotine or opiate addiction which involved, medical treatment is often conditioned on abstinence (Rehm et al., 2003).  

This does not mean that treatment outcome is measured only in terms of continuous abstinence (imposing such a strict criterion would bring long-term success rates down to about 7% -- Room, 1980), but it does mean that a medication is only seen as suitable if it enforces or helps to sustain abstinence.

Naltrexone and the abstinence standard

Sinclair has argued strongly that it is this requirement of abstinence in conjunction with the medication which has rendered naltrexone relatively ineffective in many of the treatment trials.  “We found that naltrexone was not effective in patients who were asked to abstain from alcohol but was effective [in preventing binges] in those not required to abstain” (Sinclair et al., 2002; see also Sinclair, 2001).  However, the ideological commitment to the abstinence goal remains strong in the U.S. (Room, 2000), as in some other societies, and it is presently inconceivable that Sinclair’s clinical paradigm will be widely adopted.  Thus, to be acceptable as a magic bullet for alcoholism, a medication must enforce or reinforce abstinence. 

Liver transplants and the abstinence standard

The same insistence on abstinence can be seen at work in present practice with regard to liver transplants.  Common practice is to require 6 months abstinence prior to the transplant, a requirement which in one sample excluded over one-quarter of alcoholic liver disease (ALD) candidates from listing for transplant (Karman et al., 2001).  Beyond this, lifetime abstinence is demanded after the transplant. However, studies comparing the survival records of alcoholic liver disease (ALD) with other liver disease transplant cases find similar survival rates, although from one-third to more than a half of ALD cases do at least some drinking, and quite a few of them some heavy drinking, after the transplant (Fireman & Rabkin, 2001; Pereira et al., 1997).  But despite these results, the search continues in the literature for pre-transplant measures which will predict “alcoholism relapse” after transplant, presumably so that those with a high score on the measure can be denied a transplant (DiMartini et al., 1998).  There are even articles in the medical literature explicitly supporting ALD patients getting a lower priority for liver transplants not on medical but on moral grounds (Glannon, 1998). 

PTU, the alcoholism focus and the abstinence standard

It is my hypothesis that the combination of the devaluing of medications other than for alcoholism and of the requirement of an abstinence goal lies behind the failure of the field to pick up another promising medication.   Propylthiouracil (PTU) is an established thyroid drug, an antioxidant, which was proposed as a treatment which would prevent further deterioration of the liver for those with alcoholic liver disease. A small randomized double-blind controlled study was successfully carried out (Orrego et al., 1979), followed by a full-blown longer trial, also showing good results (Orrego et al., 1994).  The second full clinical trial required for the use of PTU for this purpose to be officially listed was considered in various quarters, including the U.S. Veterans Administration, but never carried out.  The Addiction Research Foundation of Ontario, which had sponsored the trials, held a consensus conference of leading liver researchers in 1993. Those present agreed on the desirability of another trial, but none ever eventuated.  And there the matter sits, apart from a couple more animal studies supporting the idea that PTU can prevent liver failure (e.g., Bruck et al., 1998).

As I sat in the 1993 conference, the issue of why PTU had never been picked up by NIAAA or other research agencies nagged at me.  Part of the explanation may be that PTU helps the liver, rather than treating the alcoholism.  But more important, I came to feel, was the fact that PTU was helpful for the livers of those who continued to drink (about 90% of those in the large trial drank at some time during the trial period), and perhaps particularly helpful for those with the most deteriorated livers.  In the orthodox perspective of American alcohol treatment providers, this made PTU’s action undesirable: that a drinker’s liver was deteriorating is viewed by them as one of the main spurs to come into alcoholism treatment.   In the larger society, also, there is sufficient moral opprobrium on heavy drinking that there would probably be little support for the idea of a medication which would allow the heavy drinker to continue drinking without dying.

If my analysis is correct, the PTU experience suggests that medications that would reduce the harm from drinking are unwelcome, since they tend to allow at least some drinking (even at a reduced level) to continue.  Social attitudes about alcoholism not only require that medications for alcoholism enforce or reinforce abstinence, but also disfavour medications that would reduce the harm from continued drinking.

THE PROBLEM OF PATIENT COMPLIANCE, AND WHAT LIES BEHIND IT

As already noted, patient compliance is a big problem with disulfiram.  It is not only with alcohol patients that doctors have trouble getting the patient to take the medication.  But the problem is particularly pressing in alcohol treatment for a medication that deters drinking, or for that matter that takes the pleasure out of it. Even “motivated” clients in alcohol treatment are often of two minds, and subject to changes of mind, about leaving the life they have become used to.  And many clients are not in treatment of their own choice. In a sample of those entering treatment in a California county, 41% of cases had received an ultimatum to enter treatment from at least one source (Polcin & Weisner, 1999).  

One root of the problem of “patient compliance” in the alcohol field, then, is the fact that many patients are in treatment against their will.  This is a situation which is outside the normative expectations of those attracted into the “helping professions”.  Normatively, for instance, the doctor gives advice to the patient, but must defer to the patient’s wishes, and the treatment must be with the patient’s informed consent.  The medical and other professions deal with the disjunction between this normative frame of reference and the reality of alcohol treatment in various ways.  At the level of the individual practitioner, one frequent solution is to escape the situation as soon as possible.  Specialities involving coerced clients tend to have low status in the helping professions, and in some circumstances have chronic difficulties recruited competent practitioners.  

A more noxious alternative is to impose on the unwilling clients punitive or dehumanizing regimes.  In this regard, earlier generations of those committed to biologized solutions to alcohol problems have much to answer for, in the record of lobotomies and other psychosurgery (White, 1998:87-95).   A recent report from St. Petersburg, Russia of a series of 335 operations on drug users between 1999 and 2002 in which part of the brain was removed demonstrate that this impulse for treating addiction has not yet entirely disappeared. When the operations were halted by the authorities, administrators of the institute conducting the operations appealed against the decision. “Until now we have had no complaints about the operation,” said the institute’s deputy director. “As with any medical procedure, we do not guarantee 100% success” (Walsh, 2002).

A common response of members of the helping professions to the coercion often built into the therapeutic situation is to ignore its reality as much as possible.  The client’s resistance to treatment is redefined as “denial”, and denial, indeed, often gets built into the definition of the disorder (ASAM, 1990).    But the result of this is considerable therapeutic frustration: “the addict’s compulsive pursuit of disease over health defies many of the basic tenets of our profession and provokes conflict in us” (Sellers, 2002). 

WOULD A MAGIC BULLET BE ACCEPTABLE?

In terms of the experience so far of medications and other biological interventions, then, it is hard to imagine a medication which would be both politically acceptable, at least in the United States, and effective.  The medication would have to be directed against alcohol dependence or such crucial components as craving; it would have to enforce or work in conjunction with abstinence; and it would have to be attractive enough to the client that there would be sufficient compliance for it to be effective.  It is hard to imagine a medication, other than another psychoactive substance, that would fit these requirements.

LOOKING TO THE FUTURE

By and large, the medications which have been in use so far would potentially have application to any person whose drinking it is desired to affect, though in practice they seem to have been used only on persons identified as having a problem with their drinking.   However, we must expect in the future biological interventions and medications which are much more specifically targeted, on the basis of genetic testing and identification.  A substantial part of the current biological research is directed towards research into genetic factors relevant to alcohol dependence, and sooner or later a genetically-specific medication or intervention will be put forward.  Such a medication or intervention might be used not only for those who already have an alcohol problem but as a preventive measure for persons identified as genetically at high risk of such a problem.  

Such developments will raise new and contentious issues about the ethics of treatment, and about the ethics of biological testing and identification in the fírst place, with the attendant risks of stigmatization and discrimination against those identified.  The same sort of issues would also be raised if some kind of preventive “vaccine” is developed that interrupts the action of alcohol on the brain, as is being studied for cocaine. Hall and Carter (2002) have recently considered and discussed the substantial ethical issues which are raised by a cocaine vaccine.  It is time to begin the public discussion of these issues now, before the medications arrive.

CONCLUSIONS

1. There has been a great increase in biological research on alcohol, but it has so far yielded a rather modest harvest of biological therapies.

2. In part, this has been because one specific area has been privileged: the search for cures for alcoholism/alcohol dependence, a condition which is defined in terms which are disjunctive and not directly measurable in biological terms.   The privileging of the search for a breakthrough on alcoholism/alcohol dependence means that tangible advances in other parts of the biological arena, such as liver transplantation for alcoholic liver disease, draw too little attention.

3. In part, also, the search for and application of biological interventions to reduce alcohol problems have been handicapped by the insistence that abstinence is the only acceptable goal, and the only condition in which the interventions should be applied. With naltrexone, there is some evidence that a useful medication may be already on the scene, but we refuse to apply it in the terms on which it might best work.  

4. Many clients coming to treatment for alcohol problems are coerced, and ambivalent at best about giving up drinking.  Compliance with medication regimes is thus a special problem, particularly if the regime enforces abstinence.  Compliance is likely to be more common with medications which reduce the harm from drinking without necessarily reducing the drinking.  Such medications are within reach of reality, but are given little attention since they conflict with the abstinence standard for those in treatment. 

5. New medications on the horizon, including those deriving from genetic research, will raise new ethical issues which need prior public discussion.  However, so long as the present ideological constraints remain in place, they too are likely to have limited effectiveness.

6. A useful path forward would be to abandon the privileging of alcoholism/alcohol dependence as the main target for biological research and therapeutic intervention, and to turn the formidable talents of biological alcohol researchers loose on developing medications aimed specifically at reducing particular physical or psychological harms from drinking. 
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