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Abstract 
Dopamine’s role is central to motivation, pleasure states and anti-stress behavioral traits. 
Throughout five decades of observations of prevention, diagnosis, and tertiary treatment, many 
positive changes have been instrumental in the enhancement of lives of millions. However, we 
have not yet developed any workable “Standard of Care” for the chronic disorder known as “Re-
ward Deficiency Syndrome (RDS)” first coined by Blum’s laboratory in 1996. In the 1980s, the ad-
diction field turned toward adoption of the well-known 12-step program to assist in the treatment 
for many addictions. The biological psychiatry field together with the pharmaceutical industry 
developed an array of “Medication Assisted Treatment (MAT)” compounds approved for alcohol 
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and opioids but not psychostimulants. Furthermore, the FDA approved drugs favoring the block-
ing of dopamine instead of its important activation based on deficit especially in terms of blunted 
reward response at the pre-frontal cortices and meso limbic brain regions. A major problem is 
that powerful dopamine D2 agonists chronically induce down-regulation of dopaminergic function 
leaving a gap between dopamine agonistic therapy (up-regulation over a long period of time) and 
promotion of dopamine homeostatic mechanisms. This editorial will focus on the incorporation of 
appropriate diagnosis of genetic risk utilizing a novel panel of genes (SNPs), advanced urine drug 
testing “Comprehensive Analysis of Reported Drugs (CARD)” and enhancement of functional con-
nectivity with a complex putative dopaminergic D2 agonist KB220Z. Until we can incorporate 
these and other holistic approaches, the relapse rate will continue to be unacceptable. It is impor-
tant to re-evaluate our current treatment tactics including dopaminergic activation in the long- 
term as part of the after-care program in the 14,500 treatments center in the United States alone. 
In doing so, we may be able to overcome this horrific societal dilemma redeeming “dopamine Joy” 
in recovery bringing light to the reward system instead of darkness. 
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1. Introduction 
Over the last 50 years of a journey in the exciting field of “Addiction Medicine”, one of us (KB) has seen re-
markable change in our scientific understanding of how psychoactive drugs influence behavior through a very 
complex action on neuronal pathways especially in the mesolimbic system and the Prefrontal Cortex-Cingulate 
gyrus of the brain (Bowirrat et al., 2012). During this period, we have had the distinct pleasure of not only 
working with some of the giants in the field but personally interacting with many of them (Blum, 1991). While 
the concept of recovery became a household word incorporating the 12-step program & fellowship, it is our be-
lief that introducing a new definition of “addiction” espoused by the American Society of Addiction Medicine 
(ASAM) will have tremendous impact on our younger generations to come accepting the well-established phe-
nomena that addiction is indeed a brain disorder (Smith, 2012).  

Blum’s work with Ernest P. Noble and their esteemed associates in discovering the first gene to associate with 
severe alcoholism (Blum et al., 1990) that sparked the current field of Psychiatric Genetics, is certainly a land-
mark event. We are now poised in the 21st century through the era of genomic medicine to begin to understand 
the true nature of this brain disorder that Blum intuitively coined “Reward Deficiency Syndrome (RDS) (Blum, 
Braverman, Kreuk et al., 2014). 

2. Mechanisms of Addiction 
Reflecting over these many years there are a number of important examples of progress: understanding of the 
neurochemical mechanisms involved in the addiction process including withdrawal symptomatology (Zandy et 
al., 2014); understanding the physiological basis for brain neurotransmission (Williams et al., 2014); under-
standing neurochemical mechanisms for synaptic function (Talani et al., 2014); understanding the role of long- 
term potentiation in drug self-administration and sensitization (Polter et al., 2014); understanding the neurobio-
logical mechanisms of storage, release and catabolism of neurotransmitters in pre and post synaptic loci (Palm & 
Nylander, 2014); understanding the role of the “Brain Reward Cascade” in craving behavior and relapse (Chen et 
al., 2012); and understanding the role of neurogenetics and epigenetics in all aspects of drug seeking and process 
addictions (Starkman, Sakharkar, & Pandey, 2012). One in particular argues that childhood maltreatment alters 
brain grey matter which may induce relapse to psychoactive drugs later in life (Van Dam et al., 2014).  

3. Super Controls 
However, with all of this positive and remarkable understanding we have a long way to go before we can say 



K. Blum et al. 
 

 
437 

that science has caught up with this very complex brain disorder known as RDS. A priori have we been looking 
at the genetics in simplistic fashion (candidate gene approaches) compared to GWAS evaluation of a large body 
of genes (clusters)? Should we pay more attention to epigenetic effects and continue our pursuit through EWAS 
studies? In regard to this rhetoric we submit to our scientific partners that it seems reasonable that based on 
wellknown physiological mechanisms that we should not “toss the baby out with the bathwater” (Blum, Han, 
Femino et al., 2014).  

In our point of view in spite of a number of GWAS studies having difficulty in finding significantly large as-
sociations with various gene candidates (small associations ) may be due to a number of factors such the com-
plex nature of the disorder being polygenic and most importantly the flawed utilization of seemingly reasonable 
controls (Van Dam et al., 2014). If indeed our associates and us are correct about the true phenotype of “addic-
tion” which constitutes RDS and all of its subtypes (e.g. drugs, alcohol, nicotine, food, sex etc.) then it make’s 
good scientific sense to rigorously screen controls for these RDS subtypes prior to systematic analysis whether 
one prefers the candidate or GWAS approach (Blum, Oscar-Berman, Demetrovics et al., 2014). 

In fact progress is already on its way (Chen et al., 2005). However, unfortunately having the disease as part of 
the controls will only lead to spurious and useless results. While this question will take years to dissect we 
would, like to turn our attention to the clinical management of the RDS patient. It is well known that patients 
(especially when young) that present to a treatment center by force (court, family and friends intervention) will 
deny the real ongoing brain related issue (Morrison, 1990).  

4. Genetic Testing and Medical Monitoring 
While there may be a number of reasons including denial to develop a non-invasive genetic test for RDS based 
on known allelic associations such as the proposed “Genetic Addiction Risk Score (GARSDX) “that will allow 
for stratification of genetic risk in an individual, should at the very least provide a “mirror to the brain” thereby 
reducing some guessing in terms of brain function (Blum et al., 2013). Obviously there are other clinical bene-
fits such as medical monitoring (Crist et al., 2013) for pharmacogenetic response of a drug (Anton et al., 2008); 
metabolic issues of drug delivery (Bahi & Dreyer, 2008); tailored customized medical necessity for type of 
clinical care (Levey et al., 2014); pharmacogenomic treatment targeting gene polymorphisms (Blum et al., 2006); 
and a host of other clinical benefits including family curiosity and wiliness to participate in the patient’s recov-
ery plan. The genetic test should be coupled with methodology involving urine drug testing (Comprehensive 
Analysis of Reported Drugs (CARD) (Blum, Han, Femino et al., 2014) evaluating both compliance to FDA ap-
proved treatment medications and abstinence from licit and illicit. 

5. Dopamine Agonist Modalities (DAM) 
For many years cocaine escalation was considered to occur when dopamine increases in the reward circuitry of 
the brain. In fact this was the basis for all psychoactive drugs of abuse because they all induce neuronal dopa-
mine release. This conceptual framework has resulted in blocking dopaminergic function in the brain as seen in 
the current list of FDA approved drugs for both alcohol and opioid dependence. However, the concept of dopa-
mine surfeit compared to deficit theories has been argued in favor of deficit for the known escalation of for ex-
ample cocaine (Willuhn et al., 2014). As such this newer imaging work favors dopamine agonist modalities 
(DAM) rather than dopamine antagonist therapy for all RDS behaviors. It is also important to embrace the sur-
feit theory of stress which also reduces reward circuitry dopamine (Wise & Koob, 2014). 

6. Conclusion 
In summary, we must ask the question “when will science meet recovery?” The answer is unknown but we are 
making great strides in this direction and through appropriate dissemination of both basic science and clinical 
science especially on recovery (including neuroimaging and genetic research and molecular biological explana-
tions of the 12 steps). We will someday prevail and learn how to reintroduce “Dopamine Joy” in the now bil-
lions worldwide linked to unwanted addictive behaviors due to dopamine deficit. The key is to “lick your pups” 
and start early intervention especially in those found to carry DNA polymorphic risk.  
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