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In this issue:

Highlights from ASAM’s 2011 Course on the State of the Art in Addiction Medicine:
% Genetics: Shaping Our Understanding of Addiction and Its Treatment

* Use and Abuse of Prescription Opioids: Current Evidence

% Clinical Challenges in Addiction Medicine: Marijuana and the Cannabinoids

% New Therapeutic Strategies for Co-Occurring Disorders

% Emerging Drugs of Abuse: A Global Perspective

% Integrating Addiction-Related Competencies Into Physician Training and Practice

* Addiction Treatment: New Approaches to Old Problems

[These and other presentations from the State of the Art Course
can be accessed at ASAM'’s Live Learning Center at www.asam.org]

Genetics: Shaping Our Understanding of
Addiction and Its Treatment

Pharmacogenetic Approaches to Alcohol Dependence.

Bankole A. Johnson, M.D., Ph.D., D.Sc., Chair, Department of Psychiatric Medicine,
UVA Health Sciences Center, University of Virginia, Charlottesville, Virginia

Pharmacogenetic treatments can optimize therapeutic response and limit inter-individual variability. Hence, it is important to find
efficacious pharmacogenetic approaches in advancing the treatment of alcohol dependence.

Approximately 60% of neuronal serotonin (5-HT) function is gated by the serotonin transporter (5-HTT). Specific genetic variants of
the 5-HTT gene have been associated with major differences in 5-HT expression and with the prediction of alcohol craving; as such, they
might constitute an important target for clinical treatment. Our aim was to show that ondansetron is an efficacious pharmacogenetic
treatment of alcohol dependence.

We randomized 283 alcoholics by genotype in the 5’-regulatory region of the 5-HTT gene (LL/LS/SS) in a controlled, double-blind trial.
Further genotyping was completed for another functional single nucleotide polymorphism (SNP), rs1042173 (T/G) in the 3’-untranslated
region of the 5-HTT gene, and for rs1150226 (A/G) and rs17614942 (A/C) in the HTR3A and HTR3B genes, respectively. The HTR3A
and HTR3B genetic variants were added to the analyses as ondansetron targets primarily 5-HT,,, receptor complexes on post-synaptic
neurons. Subjects received ondansetron, a specific 5-HT, antagonist (4 ug/kg twice daily), or placebo for 11 weeks, along with weekly
standardized cognitive behavioral therapy. Differences in genetic variation predicted the reductions in drinking severity and the increased
abstinence that were seen after ondansetron treatment.

In sum, we provide new knowledge on the epistatic effects of the 5-HTT, HTR3A, and HTR3B genes on ondansetron treatment
response among alcohol-dependent individuals. These new data could provide a path forward for the pharmacogenetic treatment of
alcohol-dependent individuals using ondansetron. Pharmacogenetic treatments can optimize therapeutic response and limit inter-individual
variability. Hence, it is important to find efficacious pharmacogenetic approaches in advancing the treatment of alcohol dependence.
Pharmacogenetic Approaches to Alcohol Dependence.

Preliminary Evidence for Genetic Determinants of Response to Alcohol Pharmacotherapies

Kent E. Hutchison, Ph.D., Chief Science Officer, Mind Research Network, and Professor, Department of Psychology and Neuroscience,
and Director of Population and Clinical Neuroscience — Intermountain Neuroimaging Consortium, University of Colorado — Boulder

Despite our best efforts over the last few decades, currently available treatments for addiction are, at best, modestly effective. Our lab has
taken a two-pronged approach to address the limited effectiveness of current treatments. To develop more effective pharmacotherapies,
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we have focused our attention on medications that target the basic neurobiological and behavioral mechanisms that are involved in the
development and maintenance of addiction. To determine which individuals are most vulnerable to addiction and to determine which
individuals might benefit most from a given treatment, we have focused our attention on genetic factors that might explain individual
variation in the same basic neurobiological and behavioral mechanisms that influence the etiology of addiction.

One very important aspect to our research is the notion that having well defined phenotypes that are proximal to the underlying
biological mechanisms is critical to the success of efforts designed to uncover genetic variation that contributes to these phenotypes. In
other words, a rudimentary phenotype like whether a person smokes cigarettes (or not) is unlikely to be useful in a genetic study because
of the sheer number of factors that may influence that phenotype. Much of our research to date has focused on refining the phenotype
such that a given phenotype will be useful in a genetic study.

To date, we have focused on acute responses to alcohol, tobacco, and marijuana, publishing papers on pharmacological and genetic
factors that influence these phenotypes. While acute responses to cues or the drugs themselves are useful phenotypes, we are currently
working to develop phenotypes that are even more proximal to the neurobiology of addiction. Working with the MIND Institute, we
have taken our laboratory-based phenotypes to a neuroimaging environment and are integrating this approach with our recent efforts
at identifying genetic variation that influences gene expression in post-mortem tissue samples taken from brain regions that are critical
to the neurobiology of addiction.

Thus, the genetic approach should yield valuable information about genetic variation that alters gene expression in critical brain areas.
The neuroimaging approach will allow us to examine whether this genetic variation also has an impact in vivo on brain activation in
response to a drug or drug-related cues.

Use and Abuse of Prescription Opioids: Current Evidence
Abuse-Deterrent and Tamper-Resistant Opioid Formulations:

What Is Their Role in Preventing Prescription Drug Abuse?

Lynn R. Webster, M.D., FACPM, FASAM, Medical Director, Lifetree Pain Clinic, Salt Lake City, Utah

evidence, common sense dictates that a universal-precautions approach--a systematic and easily adopted process that clinicians can
quickly put into practice--is advised to promote safe opioid prescribing. Two strategies should greatly improve pain management
while minimizing opioid abuse.

l | ndertreated pain and prescription opioid abuse remain important public health problems. In the absence of strong empirical

The first strategy involves the systematic implementation in every clinical practice of “universal precautions,” a set of procedures that
help physicians implement opioid therapy in a safe and controlled manner. These procedures include: (1) carefully assessing the patient’s
risk for opioid abuse; (2) selecting the most appropriate opioid therapy; (3) regularly monitoring the patient to evaluate the efficacy
and tolerability of the treatment and to detect possible aberrant behaviors; and (4) mapping out solutions if abuse and/or addiction is
detected, or in case of treatment failure.

The second strategy involves the use of opioid formulations designed to deter or prevent product tampering and abuse. Results of
clinical trials of new formulations of existing opioids (including oxycodone, morphine, and hydromorphone) suggest the potential for
reduced abuse liability and, if approved, will be evaluated after launch for reduced real-world abuse. Integration of these formulations
in clinical practices based on universal precautions should help further minimize the risk of opioid abuse while fostering appropriate
prescribing to patients with indications for opioid therapy.

Abuse- and tamper-resistant opioid formulations are emerging tools that may enhance safe opioid prescribing; further research and
postmarketing analysis will clarify their utility and role in clinical practice.

Probuphine and Other Agents to
Treat Prescription Drug Abuse.

Walter Ling, M.D., Professor of Psychiatry and Director of Integrated Substance
Abuse Programs, UCLA, and Department of Psychiatry & Biobehavioral Sciences,
David Geffen School of Medicine, UCLA, Los Angeles, California

Development of the buprenorphine implant is a logical progression ensuing from the

clinical success of sublingual buprenorphine. Had sublingual buprenorphine been a

failure, there would have been no need for an implant. Most clinicians are satisfied

with the clinical use of buprenorphine but as the number of patients increases, clinicians

are also becoming increasingly concerned over the issues of medication compliance
and street diversion of sublingual buprenorphine. The magnitude of the problem is directly proportional to the success of the sublingual
formulation. Clearly, a solution must be sought to overcome medication non-adherence and street diversion. The buprenorphine implant
was created to do that.

The implant is an alternative method of delivering buprenorphine, with the same clinical advantages and with some of the same
disadvantages of sublingual buprenorphine. The most distinctive benefits of the implant are obvious: assured medication adherence and
elimination of diversion. Furthermore, patients may benefit from a steady blood level compared to the fluctuating levels associated with
sublingual formulations, and a patient who has the implant has less total buprenorphine exposure than a patient maintained on sublingual
buprenorphine. Perhaps less appreciated but significant once pointed out is the relief felt by patients who are freed from the preoccupation
about their need for daily medication and all the logistics and hassles involved in obtaining and using their medication.
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As with sublingual buprenorphine, the implant should be viewed as a means of bringing in a new treatment philosophy and
a more humane approach to the care of patients with opioid use disorders. The basic tenets of opioid addiction treatment must go
beyond the physiological effects of pharmacotherapies in terms of reducing opioid use and should extend to the broader realm of life
changes. Recovery from addiction has now been defined as a lifestyle characterized by sustained abstinence, improved health, personal
responsibility, and citizenship.

These recovery elements are goals that clinicians should strive to help patients achieve. A good place to begin would be changes in
attitude and belief systems of the caretakers. For buprenorphine to be truly successful, it should not just change our patients for the better;
it should change the caregivers. It should make us think differently of our addicted patients, talk differently with them, talk differently
to others about them and, as leaders in our society, bring about a new societal attitude and understanding of our addicted patients and
their addiction. The implant formulation of buprenorphine offers a means of delivering a proven pharmacotherapy in a way that allows
physicians to change their attitudes and patients to change their lives.

Clinical Challenges in Addiction Medicine:
Marijuana and the Cannabinoids
The Role of Endocannabinoids: Results of Animal Studies.

Eliot L. Gardner, Ph.D., Chief, Neuropsychopharmacology Section, Intramural Research Program, National Institute on Drug Abuse,
Baltimore, Maryland

these effects by driving the brain’s endogenous cannabinoid system and that this system plays a modulatory role in many cognitive
and emotional processes. This presentation focuses on the effects of endocannabinoid system modulation in animal models of
cognition (learning and memory) and emotion (anxiety and depression).

C annabis has long been known to produce cognitive and emotional effects. Research has shown that cannabinoid drugs produce

Endocannabinoids affect the function of many neurotransmitter systems, some of which play opposing roles. The diversity of cannabinoid
roles and the complexity of task-dependent activation of neuronal circuits may lead to the effects of endocannabinoid system modulation
being strongly dependent on environmental conditions.

Recent findings raise the possibility that endocannabinoid signaling may change the effects of environmental influences on emotional
and cognitive behavior rather than selectively affecting any specific behavior.

Does Use of Cannabis Increase the Risk or Speed the Onset of Psychosis?
Alan I. Green, M.D., Chair, Department of Psychiatry, Dartmouth Medical School, Hanover, New Hampshire

Cannabis use disorder (CUD) occurs commonly in patients with schizophrenia and worsens their outcome — leading to increased relapses,
treatment non-compliance, more hospitalizations and increased medical costs.

Recent studies suggest that cannabis use, especially during adolescence, may trigger the onset of schizophrenia; moreover, those
patients with schizophrenia who have a history of cannabis use have an earlier age of onset of schizophrenia. While the basis of cannabis
use disorder in patients with schizophrenia is uncertain, recent research suggests that patients with schizophrenia have a dysfunctional
brain reward circuit, which may predispose to such cannabis use disorder.

While most antipsychotic medications used in patients with schizophrenia do not appear to limit cannabis use, preliminary investigations
suggest that the atypical antipsychotic clozapine may do so. On-going research is seeking to assess the basis of this effect of clozapine,
with an eye toward developing other pharmacologic treatment approaches for these difficult to treat patients.

ASAM'’s latest publication,

Principles of Addiction Medicine: The Essentials
is now available.

Principles of Addiction Medicine: The Essentials is a compact and portable distillation
of the American Society of Addiction Medicine’s flagship text, Principles of Addiction
Medicine. This handbook presents the clinically essential points from the larger text in
an easy-to-follow outlined and bulleted format. Each chapter follows a template with

structured headings such as “pharmacokinetics,”“pharmacodynamics,’“therapeutic uses,”
“effects,”“liability,” and “withdrawal.”

Principles of Addiction Medicine: The Essentials is an excellent reference for a wide
variety of addiction medicine professionals, including psychiatrists, psychologists,
psychiatric nurses, social workers, internal medicine/primary care physicians, and
substance abuse counselors.

$59.00 To order, visit WWW.LWW.COM and enter ASAM in the search field
SBN/ISSN: 9780781791229 or phone 1-800-638-3030.
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New Therapeutic Strategies for Co-Occurring Disorders
Epidemiologic Links Between Drug Use and HIV Epidemics: An International Perspective.

Chris Beyrer, M.D., M.P.H., Professor and Director, Fogarty AIDS International Training and Research Program,
Johns Hopkins University, Baltimore, Maryland

njected heroin has been the highest-risk substance use behavior for HIV since the beginning of the pandemic. These risks extend beyond

individual levels to networks of drugs users and to wider social contexts that have been referred to collectively as the risk environment.

Investigations of individual, network, and risk environment level associations with heroin availability, use, and subsequent spread among
injecting drug users (IDUs) have been conducted in multiple settings, but much less is known about the world's center of illicit opium
production and heroin exports — Afghanistan. Recent outbreaks of injection drug use and of HIV infection attributed to IDUs in several
African countries suggest that heroin use is expanding into new regions.

This presentation explores the epidemiology of HIV among drug users in several risk environments, the epidemiology of heroin and
its associations with HIV outbreaks among IDUs in Central Asia and the Commonwealth of Independent States, and the drug use and
IDUs outbreaks now emerging in Africa.

The dearth of targeted, evidence- and human rights-based responses to these epidemics is explored as a structural driver of HIV
spread in these settings.

Integrating Treatment for Opioid Addiction and HIV.

Glenn J. Treisman, M.D., Ph.D., Professor of Psychiatry and Behavioral Sciences, Johns Hopkins University School of Medicine,
The Johns Hopkins Hospital, Baltimore, Maryland

Human immunodeficiency virus (HIV) is associated with specific behavioral risks. Addiction drives several of the most important risk
behaviors for HIV-infection (needle use and high risk sexual activity) and also interferes with patients’ ability to adhere to therapeutic
regimens for HIV.

As would be expected, any incentive for addiction treatment and any opportunity to induct patients into treatment results in improved
addictions outcomes. Psychiatric disorders--including major depression, personality disorder, cognitive impairment, and major mental
illness--have been implicated or directly shown to be a risk factor for HIV infection and addiction. These psychiatric barriers to effective
prevention also operate to make HIV treatment less effective or ineffective. Effective treatments for psychiatric conditions improves both
HIV treatment outcomes and addiction treatment outcomes.

Integrated treatment of HIV, addictions, and psychiatric comorbidities increases opportunities to engage patients in addiction treatment
and HIV treatment and has been shown to improve outcomes. Integrated treatment has been shown to improve adherence to both HIV
and addiction treatment.

Coherent treatment of psychiatric disorders with addictions and HIV improves outcomes for patients and reduces the risk behaviors
associated with getting and spreading HIV infection.

Emerging Drugs of Abuse:
A Global Perspective

Cannabis Analogs and “Spice.”

Erik Gunderson, M.D., Assistant Professor, Department of Psychiatry &
Neurobehavioral Sciences and Department of Medicine, and Director, Clinical
Pharmacological Research Unit, University of Virginia, Charlottesville, Virginia

| here is global and national concern in the United States about emerging trends
in designer drug use, which have increased in the past several years.

This presentation will review two categories of designer drugs: (1) the synthetic

cannabinoids (SC), marketed commonly under brand names such as “Spice” and

“K2" herbal mixtures, and (2) the synthetic cathinone derivative stimulants, marked

commonly as “Bath Salts” and “Plant Food.” These designer drug preparations

have been available for purchase in convenience stores and over the Internet, where they were sold as legal alternatives to cannabis and
illicit stimulants, respectively.

Empirical data on epidemiology, clinical effects, and toxicity in humans are limited. The SCs (e.g., JWH-018, CP-47,497) are potent
agonists of the cannabinoid receptor type 1 (CB1) where delta-9 tetrahydrocannabinol (A°>-THC) exerts its primary psychoactive effect.
Anecdotal reports suggest overlapping subjective effects with cannabis, potential cross tolerance, and toxicity such as acute anxiety and
psychosis. The cathinone derivates in Bath Salts (methylenedioxypyrovalerone (MDPV), mephedrone, and methylone) exert a sympatho-
mimetic effect that has been associated with extreme agitation and delirium.

In addition to providing a review of designer drug product composition and marketing, the talk will examine the synthetic compound
pharmacology, clinical effects, and toxicology. Biopsychosocial aspects of consumption will be reviewed along with legal restriction of
these substances.

Vol. 26, No. 3, 2011, 20-Supp!



Alcohol-Caffeine Combinations, Other New Patterns of Alcohol
Use, and the Prevention of Under-Age Drinking.

Ralph W. Hingson, Sc.D., M.P.H., Director, Division of Epidemiology and Prevention Research,
National Institute on Alcohol Abuse and Alcoholism, Bethesda, Maryland

Caffeinated Alcoholic Beverages (CABs) are premixed beverages that combine alcohol, caffeine,
and other stimulants. They may be malt- or distilled-spirits-based and usually have higher alcohol
content than beer (i.e., 5%-12% on average for CABs and 4%-5% for beer). The caffeine
content in these beverages is usually not reported. Malt versions of premixed alcoholic beverages
come in containers holding between 12 and 32 liquid ounces. Some may also contain stimulant
ingredients in addition to caffeine.

CABs have experienced rapid growth in popularity since being introduced into the marketplace. For example, two leading brands of
CABs together experienced a 67-fold increase in sales, from 337,500 gallons in 2002 (the first year of significant CAB production) to
22,905,000 gallons in 2008. CABs have been heavily marketed in youth-friendly media (e.g., on web sites with downloadable images)
and with youth-oriented graphics and messaging (such as those connected with extreme sports or other risk-taking behaviors).

Studies suggest that drinking caffeine and alcohol together may lead to hazardous and life-threatening behaviors. For example,
serious concerns are raised about whether the combination of alcohol and caffeine is associated with an increased risk of alcohol-related
consequences, including alcohol poisoning, sexual assault, and riding with a driver who is under the influence of alcohol.

According to data and expert opinion, caffeine can mask sensory cues that people may rely on to determine how intoxicated they
are. This means that individuals drinking these beverages may consume more alcohol — and become more intoxicated — than they
realize. At the same time, caffeine does not change blood alcohol content levels, and thus does not reduce the risk of harms associated
with drinking alcohol.

Integrating Addiction-Related Competencies Into
Physician Training and Practice

Emerging Tools and Techniques for Continuing Medical Education:
Assessing Their Impact on Learning and Practice Change.

Bradley Tanner, M.D., Clinical Associate Professor of Psychiatry, University of North Carolina School of Medicine, and President,
Clinical Tools, Inc., Chapel Hill, North Carolina

passive experience (whether that means listening to lectures, clicking through pages of an online course, watching an online video,
or reading a journal/PDF). And more than half of all funding for CME (and thus the topic priorities) is still related to support from
pharmaceutical and device manufacturers.

T ypical continuing medical education (CME), as delivered via AMA PRA Category 1 Credit™, is still obtained almost exclusively via

The slow changes in health professional development over the past decade have thus far yielded little in terms of changing the actual
experience. Yet the perception that the CME field is stagnant is unwarranted. The foundation for change has been laid by:

e A powerful and consistent literature that has been identifying problems and recommending changes for 15 years.

e Changes in ACCME policy that are moving CME from a knowledge/education focus to a skills/practice focus as
well as requiring outcome assessments and more complete disclosure of possible conflicts of interest.

* Increased transparency regarding payments via a Sunshine Law that makes the cash value of payments to speakers
and compensation to learners explicit.

e Continued growth and domination of “Internet solutions” based on user participation and input via
Web 2.0 functionality.

¢ New mobile technology (including smart phones, and tablet computers) that is providing a mobile, convenient
and novel training tool based on touch-based experience that is potentially more interactive.

Change to continuing health professional development (CHPD) is upon us and will proceed rapidly. The new CHPD/CME
experience will:

e Be based on user demand and available via multiple devices when the user wants it.

e Focus more on topics based on medical needs (practice gaps) rather than topics related to pharmaceutical and
device manufacturer interests (good for addiction professionals).

e Move topic control away from learner choice and more toward public policy requirements set by states, the federal
government, and institutions.

e Require effort and attention on the part of the learner.

e Collect outcomes data, especially patient outcomes, to determine effectiveness and thus accelerate change
toward highlighting more effective solutions and downgrading less effective solutions.

Experiments with the potential of technology through the use of simulations (deliberate practice) to deliver a more clinically relevant
and challenging experience.
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Addiction Treatment:
New Approaches to
Old Problems

Development of a Human Monoclonal Antibody
to Treat Cocaine Addiction.

Andrew B. Norman, Ph.D., Professor of Psychiatry and Director of the Divi-
sion of Neuroscience, University of Cincinnati Academic Health Center, and
Genome Research Institute, Cincinnati, Ohio

with high affinity (Kd = 4 nM) for cocaine and specificity over cocaine’s inactive metabolites. This unique new molecular entity
(preclinical designation, 2E2, a human gamma 1 (y1) heavy chain and mouse lamda (\) light chain) is at an advanced stage of
preclinical development for use in the prevention of relapse in treatment-seeking cocaine abusers.

Q multidisciplinary translational research project has generated a predominantly human sequence monoclonal antibody (mAb)

Development of 2E2 has met several key safety and efficacy milestones. Anti-cocaine mAbs bind to and sequester cocaine in the
peripheral circulation and we have shown that 2E2 dramatically lowers brain cocaine concentrations in mice. Furthermore, 2E2 decreases
the effect of cocaine in a rat model of relapse. Although the mostly human structure of this mAb should be safe for repeated treatments in
patients and should confer long-term efficacy, our industry collaborator, Catalent Pharma Solutions, Inc., has reengineered a novel version
of our mAb with a human \ light chain constant region replacing the mouse constant region. This reengineered mAb protein (h2E2)
retains the identical affinity and specificity for cocaine as 2E2. This represents a proof-of-concept milestone and the further humanized
structure should optimize long-term safety and efficacy of the mAb.

The h2E2 mAb represents a new lead candidate for commercialization and work continues towards the development of a stably
transfected mammalian cell line capable of the high level production of h2E2. This production platform will support the in vivo toxicology
studies that are required for an IND application to the FDA.

Depot Naltrexone to Treat Opiate Addiction.

Charles P. O'Brien, M.D., Ph.D., Kenneth Appel Professor and Vice Chair of Psychiatry,
The Charles O'Brien Center for Addiction Treatment, University of Pennsylvania School
of Medicine, Philadelphia

Naltrexone is an opioid receptor antagonist that blocks the reinforcing effects of opioids.
It has no abuse potential and mild and transient side effects, and thus appears an ideal
pharmacotherapy for opioid dependence. However, limited compliance with oral naltrexone
treatment is a known drawback. Several naltrexone implant and injectable depot
formulations now being investigated provide naltrexone release for at least one month.
Studies among opioid-dependent patients indicate significant reductions in heroin use, but
sample sizes are usually small.

The pharmacokinetic profile of the injectable formulation indicates reliable naltrexone
release over one month at therapeutic levels. Implant formulations releasing naltrexone up
to seven months are reported. Findings on safety and tolerability confirm the generally mild
adverse effects described for naltrexone tablets. However, further research on therapeutic
levels (i.e., opioid blocking) is warranted.

The majority of naltrexone implants lack approval for regular clinical use. and larger longitudinal studies are needed.

The available naltrexone depot formulations have the potential to significantly improve medication compliance in opioid and alcohol
dependence. In certain circumstances, they may constitute a promising new treatment option.
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WE BELIEVE

success Is
measured
by results

At Kaiser Permanente Southern California, we believe our achievements
are best measured by the health and wellness of the community we serve.
That's why we provide a fully integrated system of care guided by values
such as integrity, quality, service and, of course, results. If you would like to
work with an organization that gives you the tools, resources and freedom
you need to get the best outcomes possible for your patients, come to
Kaiser Permanente.

ADDICTION MEDICINE PHYSICIANS

SOUTHERN CA - San Diego, Orange County, Antelope Valley & Kern County

The advantages of working with us reach far beyond our comprehensive
network of support and state-of-the-art electronic medical records system.
As part of our cross-specialty team, you'll also have access to a
compensation and benefits package that's designed to impress you. And
our surroundings are equally inspiring. Breathtaking natural beauty,
year-round recreational amenities, an amazing climate and more will greet
you when you arrive at Kaiser Permanente in Southern California.

For consideration, please forward your CV to: Kaiser Permanente,
Professional Recruitment, 393 East Walnut Street, Pasadena, CA
91188-8013. Phone: (800) 541-7946. Email: Olince.B.Guerra@kp.org.
We are an AAP/EEO employer.
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