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Abstract
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Blum’s laboratory first showed the benefits of naloxone or narcotic antagonists in the treatment of alcohol dependence. This 
seminal work published in Nature in the early 70’s, in conjunction with many other studies, later served as the basis for the 
development of the narcotic antagonist (NTX) now used to treat both alcohol and opioid dependence. In 2006 an extended-release 
injectable of Naltrexone (XR-NTX) was approved by the FDA. Naltrexone is a relatively weak antagonist of κ - and δ-receptors and 
is also a potent μ-receptor antagonist.  Dosages of naltrexone that effectively reduce opioid and alcohol consumption also actively 
block μ-receptors, but chronically down-regulate mesolimbic dopamine release. While studies show benefit especially in the short 
term, there is ongoing evidence that the retention and compliance with NTX are not sufficient to characterize adherence as high. 
However, extended-release NTX opioid treatment is associated with superior outcomes including less likely relapse (defined as daily 
use), and much longer time to relapse despite higher rates of concurrent non-opioid substance use like cocaine. Regarding long-
term extended-release injectable (XR-NTX) for opioid dependence; there was higher compliance with Opioid Use Disorder (OUD) 
than for Alcohol Use Disorder (AUD.). Consideration of modalities in combination with XR-NTX is imperative. Research by Blum., et 
al. showed that a combination of Naltrexone and a pro-dopamine regulator neuro-nutrient (KB220) significantly prevented opioid 
relapse. Thus, early identification of addiction vulnerability with the Genetic Addiction Risk Score (GARS™) a panel of polymorphic 
risk alleles from ten reward circuitry genes will provide valuable information especially as it relates to genetically guided therapy 
with the KB220 neuro nutrient termed ‘Precision Addiction Management”.
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Abbreviations
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Score; OUD: Opioid Use Disorder; AUD: Alcohol Use Disorders; PAM: Precision Addiction Management

Introduction

In the early 70’s Blum’s laboratory was the first to show the benefits of Naltrexone (NTX) or narcotic antagonists in the treatment of 
alcohol dependence published in Nature [1]. This seminal work, in conjunction with many other studies, later served as the basis for the 
development of the narcotic antagonist Naltrexone now used to treat both opioid and alcohol dependence. In fact, naltrexone is a rela-
tively weak antagonist of κ- and δ-receptors and a potent μ-receptor antagonist, dosages of NTX that effectively reduce opioid and alcohol 
consumption also actively block μ-receptors, but chronically down- regulate, mesolimbic dopamine release [2]. In 2006 extended-release 
injectable Naltrexone (XR-NTX) was approved by the FDA.

While many studies show the benefit of NTX, especially in the short term, there is ongoing evidence that the retention and compliance 
are not sufficient to characterize adherence to treatment as high [3]. However, opioid treatment with extended-release NTX associated 
with superior outcomes and less likely relapse (defined as daily use), with a longer time to relapse, despite higher rates of concurrent 
non-opioid substance use like cocaine. Specifically, a meta-analysis, of 22 randomized, controlled trials, found only 3 (14%) met criteria 
for high levels of adherence assurance, 5 (23%) met medium adherence assurance criteria, and 14 (64%) met low adherence criteria. 
Moreover, Spearman correlation between risk ratios (for naltrexone vs. placebo) return to heavy drinking and the level of adherence 
assurance (low vs. medium vs. high) was significant (r = -.62, p = .025). Regarding long-term XR-NTX for opioid dependence, there was 
higher compliance with Opioid Use Disorder (OUD) than for Alcohol Use Disorder (AUD). After completion of the study, most participants 
discontinued treatment with XR-NTX primarily due to “feeling cured” and “wanting to do it on my own” rather than external barriers such 
as cost or side effects [4]. We suggest that to improve adherence to treatment, consideration of NTX in combination with other modali-
ties is imperative. An exploratory trial by Blum., et al. showed that a combination of NTX and a pro-dopamine regulator neuro-nutrient 
(KB220) significantly prevented opioid relapse [5,6].

The hypothesis is that prevention of opioid dependence relapse is a function of coupling a pro-dopamine regulator KB220PAM and XR-
NTX, especially, in patients with identified genetic addiction risk for Reward Deficiency Syndrome (RDS). Neuro nutrient therapy termed 
“Precision Addiction Management” based on early identification with the Genetic Addiction Risk Score (GARS) can be used to up-regulate 
required dopaminergic activity [7] while balancing dopamine in caudate-nucleus and cerebellum [8].

Relapse prevention combining pro-dopamine regulator (KB220) and naltrexone (NTX) in rapid detoxification of opioid depen-
dent (methadone) patients 

Over two decades ago, a rapid method to detoxify either methadone or heroin-dependent subjects utilizing NTX was of interest in 
chemical dependency treatment centers throughout the United States, and worldwide. In 2004 Blum., et al. tested the hypothesis that 
combining narcotic antagonists, and amino-acid therapy now KB220PAM might promote neuronal dopamine release and enhance com-
pliance in methadone patients rapidly detoxified with the narcotic antagonist NTX (Trexan; Dupont, Delaware). The amino-acid therapy 
used in the experiment consisted of an enkephalinase inhibitor (D-phenylalanine) and neurotransmitter precursors (L-amino- acids). In 
the pilot study Blum’s group [5,6] found that the combination of NTX and amino-acids resulted in significantly enhanced compliance; the 
patients prolonged their treatment with NTX and consequently, reduced relapse (see Figure 1). 
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Figure 1: Average days to relapse Naltrexone vs. Naltrexone and KB220.
The bar graph shows days to relapse following rapid detoxification of Methadone patients with Naltrexone 

(n = 1000) vs. Naltrexone and KB220 (n = 13). Days to relapse were 37 and 262 days respectively [5,6].

Compliance calculated on 1000 patients using this rapid detoxification method averaged 37 days without amino-acid therapy. In 
contrast, the 13 subjects, receiving both the NTX and amino-acid therapy reported an average of continuing the combination treatment 
for 262 days (p < 0.0001F) [5,6]. Enkephalinase inhibition, while blocking the delta-receptors, with a narcotic antagonist even if weak, 
may be a promising method to induce rapid detox in chronic methadone patients. The combination of enkephlanase inhibition with XR-
NTX may similarly be applicable for treatment and relapse prevention for both opiate and alcohol-dependent individuals. These results 
also suggest testing this combination both in a larger cohort and with the sublingual combination of the partial opiate mu receptor 
agonist buprenorphine. Regarding buprenorphine and dopaminergic function, acute doses increase dopamine release, whereas, chronic 
administration leads to reduced dopamine release [9,10]. The most logical goal of treatment for Substance Use Disorder (SUD) is to induce 
dopamine homeostasis, and many addiction professionals believe that buprenorphine due to neuroadaptation causes putative dopamine 
homeostasis. We argue to the contrary and show the differential effects of Buprenorphine for both acute and chronic administration 
reveal DA dysregulation not balance (Figure 2).

Figure 2: Acute and chronic effects of buprenorphine on dopamine (DA) Release. 
Representation of the acute and chronic effects of buprenorphine on mesolimbic dopamine release [10].
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Regarding NTX for the treatment of opioid dependence, despite the beneficial impact on the reduction of craving behaviors, opioid 
maintenance therapy has been associated with adverse effects on cognitive and psychomotor functioning. These adverse effects may limit 
the outcome of behavioral strategies, rehabilitation, and reintegration into society. To help answer this conundrum Bach., et al. used func-
tional magnetic imaging (fMRI), to investigate the effect of buprenorphine and methadone maintenance therapy on visuospatial working 
memory performance in a case-controlled study. They found altered neuronal activation in the patients, including brain areas associated 
with working memory performance and addiction, although, the visuospatial working memory task behavioral performance was similar 
across groups [11]. It is noteworthy that Jayaram-Lindström., et al. reported in a rat microdialysis study of the modulatory effects of NTX 
on dopamine levels after acute and chronic amphetamine exposure. They found that chronic, not acute NTX modulates Amphetamine-
induced dopamine release. Specifically, they found NTX significantly attenuated dopamine release caused by the reinstatement of amphet-
amine. The authors concluded that opioid-dopamine interactions reinforce and heighten the addictive effects of amphetamine [12]. These 
findings may help to facilitate medication development in the field of drug dependence especially as they also relate to buprenorphine/
naloxone combinations.

However, in rat models, dopamine release caused by narcotic antagonists is dose-dependent [13]. A short-term stimulatory effect may 
be due to activation of the glutaminergic VTA drive regulating DA release at the nucleus accumbens (NAc). In this regard, Chartoff and 
Connery suggested that crosstalk between glutamatergic neurotransmission and MOR-associated G protein signaling leads to immediate 
and long-term effects on emotional states (like euphoria, depression) and motivated behavior (like drug-seeking, relapse) [14]. It is note-
worthy that Cano-Cebrián., et al. found that Acamprosate a drug approved by the FDA to treat alcoholism blocks increases in extracellular 
dopamine levels in NAc evoked by chemical stimulation of the ventral hippocampus. The effect is that blocked NMDA receptors attenuate 
the glutaminergic drive to release DA at the NAc [15].

One interesting question evaluated by Dijkstra., et al. involved the effect of the administration of naltrexone on craving level after 
naltrexone induced rapid opioid detoxification. Does naltrexone effect craving, in abstinent opioid-dependent patients? In contrast to the 
general opinion, the results suggest that the use of opioids associated with increased craving and that abstinence from opioids associates 
with less craving, independent of the use of naltrexone [16].

What is precision addiction management (PAM)?

The suggestion here is that the efficiency of XR-NTX treatment for opioid relapse may be improved by a regimen that includes co-
therapy with a pro-dopamine regulator KB220PAM, especially in patients with identified genetic addiction risk and RDS. The following 
sections explain RDS, the cascade of neurotransmission that results in the release of dopamine the pleasure neurotransmitter, the basis of 
the development of the neuronutrient formulation of KB220 and the results of clinical trials and neuroimaging studies. Finally, Precision 
Addiction Management; is the use of an individual’s risk alleles identified by the results of the GARS test to select an optimal neuronutri-
ent formulation for that person.

Reward Deficiency Syndrome (RDS) 

To understand the concept of patented “Precision Behavioral Management (PBM)”, we are compelled to provide a brief synopsis of 
RDS. Reward Deficiency Syndrome involves dopamine resistance a form of sensory deprivation of the brain’s reward or pleasure mecha-
nisms. The syndrome occurs because of an individual’s inability to derive reward from ordinary, everyday activities. RDS can be relatively 
mild or severe, and addiction is one manifestation of RDS. We now know that RDS is a disorder of the neurochemistry of the brain and 
effects over one-third of the US population. Extensive scientific peer-reviewed research articles back this bold statement, RDS is defined 
in SAGE Encyclopedia of Abnormal Psychology 2017 [17].
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Dopamine is foremost, a component of brain function, and RDS [18] and the key to feelings of well-being and happiness, that depend 
on excellent brain dopaminergic function. The healthy function of molecular neuroanatomy ultimately results in the release of the neu-
rotransmitter dopamine. Dopamine induces “pleasure” and reduces “stress.” This phenomenon, the neuronal release of dopamine at the 
reward site of the brain NAc, involves a complicated cascade of neurotransmission called the “Brain Reward Cascade” (BRC). Dopamine 
released into the synapse results in feelings of well-being and reduced stress. Many other brain chemicals interact to facilitate activation 
of the dopamine post-receptor site in the brain reward center. The quantity of dopamine released relies on the upstream neurotransmit-
ter serotonin, to stimulate endorphins and enkephalin. Subsequently, endorphins regulate the activity of GABA then GABA regulates the 
actual release of dopamine in the reward site of the brain. Blum and Kozlowski identified this process in 1989. Figure 3 represents the 
Brain Reward Cascade [19]. 

Figure 3: The interaction of the main neurotransmitters of the Brain Reward Cascade (BRC). 
Schematic of the interaction of neurotransmitters within the mesolimbic reward system [20]. Modified from [21].

The BRC of the mesocorticolimbic dopaminergic pathway plays an especially important role in mediating natural rewards like sexual 
drive and hunger, as well as unnatural rewards like substance seeking. Natural rewards include satisfaction of physiological drives while 
unnatural rewards are learned and involve satisfaction of acquired pleasures such as hedonic sensations [22]. Alcohol and other drugs, 
as well as most positive-reinforces like sex food gambling; aggressive thrills cause activation and neuronal release of brain dopamine into 
the synapses. The dopamine release can decrease negative feelings and satisfy abnormal cravings for alcohol, cocaine, heroin, nicotine, 
and with chronic use, exacerbate low dopamine function [23].
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Following extensive research, a new understanding of how these substances influence the neurology of dopamine release and addictive 
behaviors arose. The research determined that alcoholism is like opiates, cocaine, nicotine, food, and some repetitive behaviors, (like 
gaming, sex addiction), are also similar. Both psychoactive drugs and certain behaviors produce a surge of dopamine in the midbrain 
(mesolimbic reward center) the biological substrate for addictive behavior. Individuals, genetically predisposed to crave (“want”) 
dopamine release [24], are at higher risk for addiction due to environmental and genetic factors that can, especially in combination, 
reduce dopamine release and cause a reward deficiency.

Reward deficiency is a type of flawed dopamine metabolism and function, linked to gene variants that cause hypodopaminergia. These 
polymorphisms effect the function of the genes involved in the Brain Reward Cascade, for example, the dopamine D2 receptor gene makes 
D2 receptors, and the polymorphism (Variation) A1 causes a reduction in receptor numbers (30 - 40% fewer receptors at birth) [25].

The established concept of RDS helps to identify a complex array of behaviors, associated molecular dysfunctions in the mesolimbic 
system of the brain [26]. Essentially, high-risk individuals seek behaviors and substances including alcohol, opiates, cocaine, nicotine, and 
glucose known to cause the preferential release of dopamine at the Nucleus Accumbens. Activation of the dopaminergic pathways offset 
low dopaminergic function, caused by gene variants in the BRC. The behaviors include personality disorders and are addictive, impulsive, 
and compulsive [27] (see table 1).

Addictive behaviors Impulsive behaviors Obsessive 
compulsive 
behaviors

Personality 
disordersSubstance Related Non-Substance 

Related
Spectrum Disorders Disruptive Impulsive

Alcohol Thrill seeking 
(novelty)

Attention-deficit Hyperactivity Anti-social Body 

Dysmorphic

Paranoid

Cannabis Sexual Sadism Tourette and Tic Syndrome Conduct Hoarding Schizoid
Opioids Sexual  

Masochism
Autism Intermittent Explosive Trichotillo-

mania (hair 
pulling)

Borderline

Sedatives/Hypnotics Hypersexual Oppositional Defiant Excoriation 
(skin picking)

Schizotypal

Stimulants Gambling Exhibitionistic Non-suicidal 
Self-Injury

Histrionic

Tobacco Internet Gaming Narcissistic
Glucose Avoidant

Food Dependent

Table 1: Lists the reward deficiency syndrome (RDS)behaviors based on shared hypodopaminergia.

The RDS concept involves shared genes and behavioral tendencies [28]. The RDS behaviors include substance use disorders. Depen-
dence on Alcohol [29], psycho-stimulants [30], marijuana [31], nicotine (smoking) [32] and Opioid misuse [33] with altered opiate recep-
tor function [34], carbohydrates; sugar-binging [35] and obesity [36] are substance-related RDS. Pathological gambling [37], sex addiction 
[38], reactive aggression [39], pathological aggression [40-42] and certain personality disorders [43] are non-substance RDS behaviors. 
The RDS personality disorders include novelty seeking [44] and non-suicide self-mutilation [45].

Poly-genes are involved, and these substances misuse and non-substance behaviors induce pre-synaptic dopamine release in the NAc 
[46]. Spectrum disorders; such as Attention Deficit Hyperactivity Disorder (ADHD), Tourette’s syndrome, and Autism involve dopamine 
deficiency due to genetic dopamine dysregulation [47]. These are some of the study results that support the theory that polymorphisms, 
of the reward genes identified in the brain reward system, are significantly associated with the reward-dependent traits. 
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Genetic Addiction Risk Score (GARS)

Following an extensive literature review on alleles that contributed most to the hypodopaminergic trait, RDS, eleven polymorphisms 
in ten genes were selected for the GARS test.  The selection involved thousands of studies associating genetic risk with drug and non-drug 
addictive behavior.

Figure 4: Lists the number of association studies per genetic risk allele as of November 12th 2017.

The GARS test for RDS behaviors, identified genetic variation in the BRC that involves at least the Dopamine D1 to D4 Receptor genes, 
the Dopamine and Serotonin Transporter genes, the Mu-opiate and GABA-B3 receptor genes, the Mono-Amine-Oxidase A gene and the 
Catecholamine-Methyl-Transferase gene. The test uses DNA from a non-invasive cheek swab. The report describes the function of each 
genetic risk variation and the behaviors that individuals may have a genetic risk or predisposition for, identified by the individuals’ GARS 
panel. 

The use of genetic testing for RDS risk diagnosis, unlike tests at birth for certain rare diseases, (like Huntington’s disease, Phenyl-
ketonuria, Congenital hypothyroidism, Galactosemia, and Sickle cell anemia), RDS is polygenetic and about a third of the US population 
have some RDS polymorphisms [48]. However, early GARS testing for early risk stratification and non-pharmacologic interventions in for 
example ADHD is parsonomiuos. Pro-dopaminergic therapies may be used to ameliorate the hypodopaminergia and prevent the emer-
gence of RDS behaviors. Some pro-dopamine therapies that can be used to reduce the impact of RDS are exercise, diet, parent-training, 
computer-assisted learning, music and safe non-stimulant nutraceutical dopaminergic agonist therapy [49]. Overall, early risk diagnosis 
is beneficial for both prevention and positive treatment outcomes.
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In clinical practice, the GARS test can be used to reduce denial and guilt, corroborate family genograms, predict relapse probability 
and identify therapeutic targets based on known gene polymorphisms [50,51]. GARS results can impact decisions about appropriate 
therapies including pain medications, level of care placement, for example, in-patient, out-patient, intensive outpatient, and residential, 
and “length of stay” in treatment. Genetic severity-based relapse and recovery liability and vulnerability for addiction can be identified. 
Pharmacogenetic medical monitoring for better clinical outcomes; knowing that, for example, a person with the A1 allele of the DRD2 
gene has reduced binding to delta (endorphin) receptors in the brain will provide information directed toward MAT treatment. Finally, 
customization of the KB220 formulation to match the individual’s risk-reward gene polymorphisms makes possible the amelioration of 
reward deficiency.

The KB220PAM Formulations

The oral neuronutrient formulation of KB220PAM is a glutaminergic-dopaminergic optimization complex [52]. The natural non-drug 
active components of KB220PAM were selected to restore the neurological neurotransmitter balance disrupted by hypodopaminergic 
variations of the genes that regulate the BRC. The ingredients include amino-acid precursors to neurotransmitters like Serotonin, Gluta-
mine, and Dopamine, and inhibitors of Endorphin breakdown enzymes known to clear Dopamine from the synapse. 

As now defined by the American Society of Addiction Medicine (ASAM 2011), addiction is a primary, chronic disease of the brain that 
involves; reward, motivation, memory and related circuitry (Smith). Dysfunction in these neurological circuits leads to characteristic 
biological, psychological, social and spiritual manifestations. These are reflected in persons compulsively pursuing reward and relief by 
misuse of substances and other behaviors. Although addiction cannot be cured, remission can be accomplished through a program of 
treatment, abstinence from all psychoactive substances, and supported-recovery. In 2012 ASAM recognized that alcohol and other drugs 
and non- substance addictive, impulsive and obsessive behaviors are a chronic brain disorder that involves relapse, progressive develop-
ment, and the potential for fatality if not treated.

Impairment of the reward circuitry must be addressed to prevent relapse, support recovery and an enhanced quality of life. In fact, 
carriers of the DRD2 A1 variant are known to have higher relapse and mortality rates than noncarriers [53]. At least 110 million in the 
United States of America are genetically prone to RDS behaviors. Many genes are involved in our ability to perceive life positively, and 
normal gene function results in a “Happy Brain” [54]. Genes or the environment (especially stress) are causes of impairment within the 
brain reward cascade. Neuro-physiologically an “Unhappy Brain” is in an impaired state. The chemical messenger that regulates neuronal 
dopamine release is a powerful neurotransmitter called GABA. Excessive GABA leads to a reduction of Dopamine and reduced ability to 
cope with stress (see figure 5). 

Figure 5: Brain Reward Cascade (normal and hypodopaminergic state) A. Happy Brain: Represents the normal 
physiologic state of the neurotransmitter interaction at the mesolimbic region of the brain. Briefly, serotonin in the 

hypothalamus stimulates neuronal projections of methionine enkephalin in the hypothalamus that, in turn, inhibits the 
release of GABA in the substantia nigra, thereby allowing for the normal amount of Dopamine to be released at the Nucleus 

Accumbens (NAc); reward site of the brain. B Unhappy Brain: Represents hypodopaminergic function of the mesolimbic 
region of the brain. The hypodopaminergic state is due to gene polymorphisms as well as environmental elements, including 

both stress and neurotoxicity from misuse of psychoactive drugs like. alcohol, heroin, cocaine and genetic variables [54].
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The hypothesis is that chronic pain opiate use, once initiated, continues as substance seeking, due primarily to a hypodopaminergic 
trait (genetic) or state (epigenetic). Any major solution must address the low Dopamine brain function early in the recovery process es-
pecially when an individual seeks help and clinicians try to promote long-term balancing of Dopamine function with the laudable goal of 
inducing “Dopamine Homeostasis” (regulation). There is continuing excitement concerning the consistent positive effects of KB220 with 
thirty-five published human studies showing benefits to society, anti-craving effects, enhanced well-being (stress reduction); reduced 
discharge against Medical Advice (AMA) rates; increased focus; reduced relapse and overall redemption of joy (see figure 6).

Figure 6: Schematic of  Precision Behavioral Management (PBM).

Using neuroimaging tools, KB220PAM has been shown to activate neurobiological targets, restore “Dopamine Homeostasis” and most 
importantly enhanced feelings of well-being and happiness. New neuroimaging studies have unraveled the Mechanism of Action (MOA) 
of this complex [55] (see figure 7). 
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Figure 7: The results of qEEG one hour after oral administration of the KB220Z to abstinent psychostimulant addicts.
One hour after administration of KB220Z, calming by increasing alpha waves (~40%) along with increasing low beta 

waves (~68%) were shown [55].

Figure 7 represents the results of qEEG one hour after oral administration of the KB220Z to abstinent psychostimulant addicts (co-
caine, methamphetamine). This triple-blinded placebo comparison shows an increase in alpha and low beta waves showing regulation 
of an area known to control relapse (the orbital-frontal Cortex -Cingulate Gyrus). It is well-known that increased in alpha waves and 
increased in low beta waves cause a feeling of well-being and calm [55].

In another published study [8] at Beijing University Imaging Center, using fMRI to evaluate abstinent heroin use disorder patients 
for the effects of KB220Z, one-hour after administration. This triple-blinded placebo comparison demonstrated significantly activated 
reward site dopamine. Seeing reward site dopamine activity provides a mechanism (MOA) whereby this natural substance acting as a 
Dopamine D2 stimulant (agonist) increases dopamine release in Caudate Nucleus while also reducing the hyperemotional state observed 
in an associated brain region (Cerebellum), thus inducing dopamine balance (Figure 8).
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Figure 8: Shows resting state fMRI (rsfMRI) in abstinent heroin users KB220Z vs. placebo. 
In figure 8 rsfMRI data analysis in abstinent heroin users (n = 5) before and one hour after oral KB220Z and 

placebo showing significant increases in rsfMRI response with KB220Z [8] and putative DA homeostasis.

NIDA proposed that lack of connectivity may be key to all addictions [56]. Findings in both human and animal studies consistently 
show a remarkable increase in resting state functional connectivity and increased neuronal recruitment within 15 (animal) to 60 (human) 
minutes post administration. Additional dopamine neuronal firing was noted in brain areas involved in reward processing with possible 
neuroplasticity even in the long-term, see figure 9. 

Figure 9: Represents cross-correlation fMRI maps of five rodents that show: Placebo compared to KB220Z treated rats.
The maps correspond to resting state connectivity for the NAc (highlighted in green in the atlas map above the figure; only 

left seed is shown). Note the distributed but significant connectivity between various brain regions and the NAc in the placebo 
subjects. KB220Z increased connectivity, especially between left-right accumbens, dorsal striatum, and limbic cortical areas 

such as the anterior cingulate, prelimbic and infralimbic regions. Correlation maps for representative subjects presented at a 
threshold between 0.3 ≤ z ≥ 1.2 [56].
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The KB220Z, Opioid treatment model, has been shown to help restore brain function during opioid withdrawal and attenuate relapse 
potentially by increasing resting state functional connectivity, connectivity volume due to enhanced neuronal recruitment [56]. 

Relief from chronic pain (by finding ways to induce long-term amelioration of the symptoms of chronic pain) can succeed due to 
induction of Dopamine Homeostasis [42]. The pain-suppression system is activated by acute stress, via the release of endogenous opioids 
(endorphins) and substance P within the ventral tegmental area. However, prolonged exposure to unavoidable stress produces both 
reductions of dopamine output in the nucleus accumbens and development of persistent hyperalgesia (abnormally heightened sensitivity 
to pain) [57]. The proposal is that a stress-related reduction of dopaminergic tone within the nucleus accumbens contributes to the 
development of hyperalgesia and thus plays a role in the pathogenesis of chronic pain conditions. The hypothesis is that normalized 
dopamine release, in the nucleus accumbens, will feedback to the BRC, whereby the Mu and Delta (endorphin type) opioid receptors 
will be activated to control pain sensitivity. In the condition, low dopamine release impairs this mechanism and higher sensitivity to pain 
develops [58,59].

Summary
Dopamine homeostasis can be achieved by supplying the patient with just the right amount of dopamine to induce balance between 

the pro-dopamine releaser (glutaminergic) and actual neuronal dopamine synthesis and subsequent release. This balance can be ac-
complished with glutaminergic-dopaminergic optimization; moderating the need for additional opiate antagonists (like naltrexone) and 
other more potent agonists (methadone or buprenorphine). Based on the studies described above, a patient, with chronic pain at risk of 
substance misuse, will have a brain balancing technique that can yield healthy experience free of addictive agents like opiates, methadone, 
and buprenorphine. It has been observed in humans that KB220 variations are active anti-withdrawal agents in opioid dependence and 
can improve retention and compliance on NTX. Many published studies, have found that continued use of KB220, leads to feelings of well-
being, relief from stress and promotes recovery from Substance Use Disorder and a life free of the pain and addiction. 

To reiterate, in the early 70’s Blum’s laboratory was the first to show the benefits of naloxone or narcotic antagonists in the treatment 
of alcohol dependence published in Nature. This seminal work, in conjunction with many other studies, later served as the basis to de-
velop the narcotic antagonist Naltrexone for treatment of both opioid and alcohol dependence. In 2006 the extended-release injectable of 
Naltrexone (XR-NTX) approved by the FDA.

While these studies show benefit naltrexone chronically down- regulates mesolimbic dopamine release, while in the short term, there 
is ongoing evidence that the retention and compliance on NTX are not sufficient to characterize adherence as high [3]. However, opioid 
treatment with the XR -NTX associated with superior outcomes; higher compliance with OUD than for AUD, longer time to relapse and 
less likely relapse, despite higher rates of concurrent non-opioid substance use like cocaine [4]. Before the release of long-term extended-
release injectable (XR-NTX) for opioid dependence, further, research by Blum., et al. showed that a combination of a pro-dopamine regula-
tor neuro-nutrient (KB220) and Naltrexone and significantly prevented relapse to OUD [5,6]. Early identification with the GARS test will 
provide a basis for co-therapy with individualized genetically guided pro-dopaminergic neuronutrient and XR-NXT. Larger trials of the 
combination of ‘PBM” and long-term XR-NXT are prudent and imperative in the search for a treatment that can prevent relapse to OUD.
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