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We are facing a critical epidemic. An epidemic that is destroying lives, families, and 

communities. The worst drug epidemic in US history is happening right now.1 If massive action 
is not taken, and very soon; the death toll from drugs and alcohol will continue to rise at an 
alarming rate and disintegrate the physical, mental, and spiritual fabric of our society. A jarring 
report from The New York Times reveals that drug overdose is now the leading cause of death 
in Americans under the age of 50.2 According to the report, the number of overdose-related 
deaths has increased by a shocking 19 percent, and that is just from 2015 to 2016. More 
surprisingly, current data indicates the numbers for 2017 may be even worse. 

 
Across the nation, families are mourning. Those who are addicted are searching for 

answers and new treatments. States like Ohio are now demanding accountability from 
pharmaceutical companies for their recklessness. We have a responsibility to confront this 
serious issue before more lives are lost. We need to ask ourselves: what will be the outcome if 
we do not take this epidemic as seriously as the HIV epidemic and others?  

 
We live in a crucial time that demands a paradigm shift, otherwise addiction and 

overdose will continue to have traumatic effects into future generations. Addiction not only 
affects our children, but captures our sisters and brothers, and quite often reaching to gain 
control over our parents. There is a ripple effect on the entire human race.  Now is the time that 
mandates innovation, cooperation, and perseverance. It is important to take a multifaceted 
approach to such a pervasive, complex condition. As providers, we need to creatively integrate 
prevention programs, expand our horizon of treatment options, and above all offer compassion 
and support to those who are suffering from substance use disorders.  

A Turn for the Worse 
 

The 1990s were a pivotal decade that gravely impacted America’s relationship with 
substance misuse. Preceding the 1990s, doctors mainly prescribed opioids for severe forms of 
pain, such as pain related to cancer. 6 This standard rapidly shifted after the introduction of 
Oxycontin by Purdue Pharma in 1996 and other opioids during this same time period by other 
companies such as Johnson & Johnson and Endo Pharmaceuticals.  
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Even though Oxycontin was shown to be equally efficacious as appropriate doses of 
other potent opioids, Purdue employed unprecedented aggressive marketing tactics, and even 
went as far to misrepresent the risk of addiction.7 Van Zee states, “Purdue's promotion of 
OxyContin for the treatment of non-cancer-related pain contributed to a nearly tenfold increase 
in OxyContin prescriptions for this type of pain, from about 670,000 in 1997 to about 6.2 million 
in 2002, whereas prescriptions for cancer-related pain increased about fourfold during that 
same period.” 7  
 

Liberalizing the use of potentially addictive opioids such as Oxycontin and others for 
chronic non-cancer-related pain has been a costly mistake. According to Van Zee, the high 
availability of OxyContin correlated with increased abuse, diversion, and addiction, and by 2004 
OxyContin had become a leading drug of abuse in the United States.7 The data supports this 
disconcerting statement. Since 1999, opiate-related deaths have more than quadrupled. 8,9 
Appallingly, from 1991 to 2011, the number of opioid prescriptions nearly tripled from 76 million 
to 219 million prescriptions.10 The advent of synthetic opioids, such as Fentanyl, Sufentanil and 
Carfentanyl, may only contribute to the problem. The Drug Enforcement Agency recently issued 
a warning against Carfentanyl, which is 100,000 times stronger than morphine.105  
 

One of the most troubling aspects of this explosive epidemic is the fact that there is 
insufficient evidence to support the effectiveness of long-term opioid use to improve chronic 
pain and function.11 Studies have shown that there may be some benefit short term for chronic 
pain relief, but benefits for long term use are unclear across the board. How is it that 
pharmaceutical companies are permitted to spend millions of dollars marketing a therapy that is 
not even proven to be effective in the long term?  

The Epidemic Grows 
Addiction is a disease that inflicts the sufferers and places a heavy burden on any 

society. As reported in Facing Addiction in America: The Surgeon General’s Report on Alcohol 
Drugs, and Health, in 2015 almost 22.5 million people reported use of an illegal drug, over 20 
million people have substance use disorders, and 12.5 million Americans reported misusing 
prescription pain relievers.3 An estimated 88,000 people (approximately 62,000 men and 26,000 
women)12 die from alcohol-related causes annually, making alcohol the fourth leading 
preventable cause of death in the United States.13 Sadly, there is a wide treatment gap that 
persists: out of the 20 million people that met the diagnostic criteria for a substance use 
disorder, only about 10 percent received any type of treatment.3 The financial burden for this 
degree of addiction is also staggering. According to the National Institute on Drug Abuse 
(NIDA), the abuse of tobacco, alcohol, and illicit drugs together costs the U.S. more than $740 
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billion annually when considering costs related to crime, lost work productivity, and health 
care.14  

 
It is critical that we put the enormity of this situation into perspective. In 2015, more 

people died from drug overdose than car accidents and gun homicides combined.15 The 
estimated 65,000 people who died from a drug overdose in 2016 exceeds the number of those 
who died at the peak of the HIV/AIDS epidemic back in 1995.2,15 Also, more people have lost 
their lives to a drug overdose than from the Vietnam War, which totaled 58,220 deaths.16 Since 
2000, the rate of drug overdose deaths has increased by 137 percent, and overdose deaths 
involving opioids (opioid pain relievers and heroin) has increased by 200 percent.17 How can it 
be that more people have died from drug overdose in just one year than in an entire war? 
 

Addiction and The Brain 
 

The way we view addiction is changing. Scientific evidence reveals substance use 
disorder is a chronic, complex brain disease, categorized similarly to other chronic conditions 
such as type II diabetes and cardiovascular disease.18 Formerly thought to be a moral 
shortcoming or lack of willpower on the part of the patient, the scientific community is learning 
more about the roles of genetics, environment, and also epigenetics in the addiction disease 
process. 
 

It is evident that addictive substances have a powerful effect on the brain, causing 
changes that can persist even after the substance is discontinued. These changes are referred 
to as neuroadaptations that can cause periodic cravings, leading to a higher prevalence of 
relapse and lack of control.19,20 The changes that occur in the brain can often cause 
cross-addictions, such as gambling, sex and food. According to Volkow and Koob,“preclinical 
and clinical studies have consistently delineated specific molecular and functional neuroplastic 
changes at the synaptic and circuitry level that are triggered by repeated drug exposure.”20  
 
The Surgeon General report delineates the areas of the brain impacted by substance use 
disorder: 

Well-supported scientific evidence shows that disruptions in three areas of the brain are 
particularly important in the onset, development, and maintenance of substance use 
disorders: the basal ganglia, the extended amygdala, and the prefrontal cortex. These 
disruptions: (1) enable substance-associated cues to trigger substance seeking (i.e., 
they increase incentive salience); (2) reduce sensitivity of brain systems involved in the 
experience of pleasure or reward, and heighten activation of brain stress systems; and 
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(3) reduce functioning of brain executive control systems, which are involved in the 
ability to make decisions and regulate one’s actions, emotions, and impulses.3 

 
There are three stages of the addiction cycle that correspond to neurobiological mechanisms of 
action: 

● At the binge/intoxication stage, a person consumes a substance and experiences 
pleasurable effects; 

● During withdrawal/negative affect, the person experiences a negative emotional state in 
the absence of the substance; 

● And then the individual enters preoccupation/anticipation by seeking out the substance 
after a period of abstinence.3 

 
For a detailed description of the neurobiology of each of these stages refer to Facing Addiction 
in America: The Surgeon General’s Report on Alcohol, Drugs, and Health. 
 

There are many factors that influence the progression of casual substance use to misuse 
to substance abuse disorder and addiction. These aspects are highly individualized and can act 
as either protective buffers or serious risks. Helping individuals understand their specific 
genetic, epigenetic, and environmental risk factors and educating the masses on the 
neurobiological effects of addictive substances is important when creating and implementing 
prevention and intervention programs. The brain disease model of addiction (BDMA) has 
fostered the emergence of medical treatments and behavioral interventions to promote greater 
long-term recovery success. 21  
 

Treatments 
With a relapse rate of roughly 40 to 60 percent for substance use disorders,22 it seems 

we have been failing in the area of addiction treatment. Even though evidence supports that 
management and recovery of the disease is possible long term, many factors such as lack of 
resources, education, and innovative treatment solutions contribute to this astounding relapse 
rate. Another factor that has also contributed to the stigmatization of addiction and possibly the 
large treatment gap is the separation of treatment options from the general health care setting to 
subspecialty treatment programs.3 Even though there is a trend towards integrating screening 
and treatment options into the mainstream health care system, there remains a major 
underlying issue that still needs to be addressed, healing the brain.  
 

Since it has been established that there are neurobiological mechanisms that contribute 
to the progression of addiction as a brain disease, it would be logical for treatment options to 

4 

https://addiction.surgeongeneral.gov/
https://addiction.surgeongeneral.gov/


 

also focus on addressing these underlying biological disruptions. In addition to existing medical 
treatments and behavioral interventions, certain alternative and functional medicine practitioners 
are pioneering innovative treatment solutions that heal the brain on the cellular level. For a 
complex chronic disease like addiction, we need go deeper than solely relying on 
pharmaceutical and behavioral interventions. We need to also address nutritional deficiencies, 
neurochemical imbalances, epigenetic factors, and exercise and lifestyle.  
 

Addiction requires a multi-faceted approach with well-trained, compassionate 
professionals capable of offering the best possible opportunity for long term recovery and 
improvement in overall health and quality of life. Research clearly demonstrates that 
medication-assisted treatment (MAT) leads to better treatment outcomes compared to 
behavioral treatments alone.3 Alternative therapy is also leading the way with breakthrough 
nutritional therapies that can assist with detoxification and promote healing on the cellular level.  
 

Prescription Medication 

During treatment, medication can assist in preventing relapse while the brain is healing 
and normal emotional and decision-making capacities are being restored. The U.S. Food and 
Drug Administration (FDA) has approved three medications to treat alcohol use disorders and 
three others to treat opioid use disorders.  
 

Methadone 
Methadone (Methadose, Dolophine, Diskets) is a synthetic, full opioid agonist used for 

detoxification of opioid dependence and maintenance therapy, and also as a treatment for pain 
relief. With a half life of 8 to 59 hours and an analgesic action of 4 to 8 hours, methadone helps 
minimize withdrawal symptoms for 24 to 36 hours. According to the National Drug Intelligence 
Center, “individuals who are prescribed methadone for treatment of heroin addiction experience 
neither the cravings for heroin nor the euphoric rush that are typically associated with use of that 
drug.”23 Reported methadone effectiveness varies by studies, with some investigations reporting 
as low as 20 percent to as high as 70 percent.24-26 According to Whelan and Remski, methadone 
is the most commonly used medication to treat heroin dependence in the UK, USA, Australia, 
and parts of Europe.28 
 

After being synthesized by German scientists between 1937 and 1929, methadone was 
originally brought to market as a pain reliever in 1947.29 In 1965,  The Journal of the American 
Medical Association discovered that methadone had other effects such as relief from narcotic 
hunger and “induction of sufficient tolerance to block the euphoric effect of an average illegal 
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dose of diacetylmorphine (heroin).”31 Over time, methadone treatment programs were 
implemented across the nation to address the growing problem of opioid addiction.  
 

Although studies support the effectiveness of methadone and have also indicated that it 
reduces deaths, HIV risk behaviors,35 and criminal behavior associated with opioid drug 
seeking,3,31,32, it is also highly controversial and has serious risks.33,34 In December 2006, the 
Food and Drug Administration issued a Public Health Advisory that alerted healthcare 
professionals to reports of death and life-threatening adverse events, such as respiratory 
depression and cardiac arrhythmias, in patients receiving methadone.34 Even though 
overdose-related deaths involving methadone decreased by 39 percent from 2006 to 2014, 
methadone still accounts for nearly 1 in 4 prescription opioid-related deaths.33 It is important for 
individuals to adhere to the prescriptions guidelines outlined by the provider in order to decrease 
the risk of dependency, overdose and death. 
 

Buprenorphine 
Buprenorphine is a partial opioid agonist used clinically for the treatment of opioid 

dependency and pain management. It acts on the mu opioid receptor and research points to 
kappa and delta receptors interaction as well. 36 Being an opioid agonist, buprenorphine can 
produce effects such as euphoria and respiratory depression, but the effects are less 
pronounced than full opioids and opiates such as methadone and heroin. It also has a ceiling 
effect. After a certain point taking more will not increase the effects of the drug, but when given 
at moderate doses that helps lower the risk of misuse, dependency, and side effects.37 

The FDA has approved the following buprenorphine products: 

● Bunavail (buprenorphine and naloxone) buccal film 
● Suboxone (buprenorphine and naloxone) film 
● Zubsolv (buprenorphine and naloxone) sublingual tablets 
● Buprenorphine-containing transmucosal products for opioid dependency 

As of May 2016, the FDA has also approved the first buprenorphine implant, 
Probuphine, for the maintenance treatment of opioid dependence.38 The implant will “provide a 
constant, low-level dose of buprenorphine for six months in patients who are already stable on 
low-to-moderate doses of other forms of buprenorphine.”38 The results from a randomized 
controlled trial revealed 63 percent of Probuphine-treated patients had no evidence of illicit 
opioid use throughout the six months of treatment – similar to the 64 percent of those who 
responded to sublingual (under the tongue) buprenorphine alone.38  
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In addition to the ceiling effect, another advantage over methadone is that it has lower 
intrinsic activity at the mu receptors meaning it causes less euphoria and analgesia, but still 
improves withdrawal symptoms.28 Since buprenorphine still has opioid agonist properties, it 
does have the potential for abuse and dependency when not adhered to as prescribed. Even 
though studies indicate that buprenorphine is equally as effective as moderate doses of 
methadone,28,37 it is important for an individual consult a qualified physician to determine which 
medication treatment would be best for the individual. 

Naltrexone 
Naltrexone, a derivative of naloxone, is a long acting opioid antagonist approved by the 

FDA for treatment of opioid use disorders and alcohol use disorders.39,40 Naltrexone acts by 
binding to the opioid receptors, which prevents other opioids from having any effect at the 
receptor sites. This helps reduce cravings and diminish the rewarding effects of alcohol and 
opioids.3 Since naltrexone can also disrupt the effects of opioids circulating in the body, it is 
important for an individual to complete the detoxification process before taking the medication in 
order to prevent precipitated withdrawal.  
 
There are two different forms of naltrexone available: 
 

● Pill form (ReVia, Depade) taken orally once daily 
● Injectable extended-release (Vivitrol) given intramuscularly once a month. 

 
According to the National Institute on Drug Abuse, “clinical pharmacology studies 

demonstrated that oral naltrexone at 50, 100 and 150mg effectively blocks the physiological and 
subjective effects of parenterally administered heroin, hydromorphone or morphine for 24, 48 
and 72 hours respectively.”40  
 
In comparison to methadone and buprenorphine, naltrexone has these main differences: 

● It is an opioid antagonist that does not produce euphoric effects;39 

● Naltrexone decreases reactivity to drug-conditioned cues and reduces cravings;39 

● No withdrawal when the individual stops taking it;3 

● It is not reinforcing or addictive and has no potential for diversion or abuse;39,40 

● And has a few and minor side effects.40 

 
Since naltrexone lacks the agonist effects and produces no withdrawal symptoms when 

discontinued, there have been challenges with maintaining patient medication compliance and 
retention.40 Naltrexone is most effective for highly motivated patients 3,40 and when it is used in 
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conjunction with psychosocial therapies 43, such as coping skills therapy (CST) 41,42 and 
supportive therapy.42  

 
Disulfiram 

Disulfiram (Antabuse) is an aldehyde dehydrogenase (ADLH) inhibitor that raises the 
plasma levels of acetaldehyde after ethanol ingestion.44 Taking disulfiram can act as a deterrent 
to alcohol use due to unpleasant effects and sickness that can follow if one drinks alcohol. The 
buildup of acetaldehyde in the blood can cause severe physical reactions such as flushing, 
rapid heart rate, nausea/vomiting, thirst, chest pain, dizziness, sweating, and low blood 
pressure.3,45,46 
 
Disulfiram is best suited for patients who are highly motivated and desire to stop drinking 
altogether, not just reduce drinking.46 Most studies have demonstrated that disulfiram, when 
given under supervision, is more effective than placebo in treating alcohol use disorders.47  
 

Acamprosate 
Acamprosate (Campral) is classified as a sulfonic acid and is a delayed release 

medication that helps normalize the neurochemical changes effected by alcohol use. It has 
been shown to be an effective pharmacotherapy for preventing relapse in alcohol dependence.48 
Kalk and Lingford-Hughes describe the pharmacological significance of acamprosate in relation 
to alcohol dependence as the following. 
 

“Acamprosate has been found to modulate NMDA receptor transmission and GABAA 
transmission, to decrease glutamate during alcohol withdrawal, to increase β-endorphin 
in those with very high alcohol intake and, perhaps, to modulate the 
hypothalamic-pituitary–adrenal axis.” 48  

 
Acamprosate increased the chance of abstinence after detoxification by about 15 percent,48 and 
other studies have revealed it helps reduce heavy drinking in patients who do relapse.49-58 As 
with other medications applied for alcohol use disorder, acamprosate works best for highly 
motivated patients and is most effective when used in conjunction with behavioral interventions.3  
 
Non-prescription Treatments 

Behavioral Therapies 
Behavioral therapy is a general term that operates from the basis that undesirable 

behaviors are learned and therefore can be identified and changed. The following is a list of 

8 



 

categories of treatments that have been found to be effective in Stage II randomized clinical 
trials for drug abuse and dependence 59 and are also recognized by the Surgeon General as 
effective therapies for substance use disorders. 
 
Cognitive Behavioral Therapy (CBT)  
This short-term psychotherapy treatment is based on the theory that substance use disorders 
develop as a result of maladaptive behavior patterns and dysfunctional thoughts.60 The aim of 
CBT is to first identify and analyze dysfunctional thought patterns, then modify self-destructive 
behavior through integrating certain techniques such as exploring positive and negative 
consequences, learning new coping skills, and self-monitoring.3 According to Carroll and Onken, 
meta-analyses and reviews show strong empirical support for cognitive behavior approaches for 
alcohol use disorders,61, 62 several non-substance-related psychiatric disorders,63 and have been 
demonstrated to be effective in drug-using populations as well.64  
 
Contingency Management Therapies 
This therapy is based on the principles of behavioral pharmacology and operant conditioning 59 
that provides positive rewards for meeting certain behavioral goals so as to incentivize repetition 
of those desired behaviors.65 A voucher system based on monetary value helps promote 
positive behavior change. According to Higgins, et al. “clinical studies comparing voucher-based 
reinforcement to traditional treatment regimens have found that voucher-based reinforcement is 
associated with longer treatment engagement, longer periods of abstinence, and greater 
improvements in personal function.”66 
 
Motivational Enhancement Therapy (MET) 
This therapy approach is based on the principles of motivational psychology and involves 
motivational interviewing techniques intended to address any concerns about stopping 
substance use and enhance an individual’s motivation for change.3,59 Although MET has been 
found to be effective in a range of populations and has produced desirable outcomes,67 there 
are clinical studies that do not support the efficacy of MET for certain populations.59 
 
Couples and Family Therapies 
This type of therapy engages the individual’s social networks and combines techniques such as 
family and individual therapies, skills training, and communication training.68 By including family 
members, the aim is to improve treatment adherence and promote behavioral changes.3 There  
is a broad range of approaches under this umbrella and not all are equally effective, but studies 
have found positive findings for certain evidence-based family therapies such as behavioral 
couples therapy,59,69 Azrin’s family behavioral therapy,70 and brief strategic family therapy.71 
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A New Treatment Innovation for Substance Use Disorders 

NAD+ Therapy 
One treatment specifically is showing profound promise to help turn the tides of the 

growing opioid epidemic and overall substance abuse disorders. NAD+, nicotinamide adenine 
dinucleotide, is a simple metabolic coenzyme of vitamin B3 (niacin) applied in the field of 
addiction medicine as a treatment for drug and alcohol detoxification. Ongoing research and 
clinical evidence suggest that NAD+ therapy is an effective treatment for reducing cravings and 
minimizing withdrawals symptoms during substance, and even polysubstance detoxification. 
 

A recent study conducted by Broom, et al. titled Intravenous administration of 
nicotinamide adenine dinucleotide significantly reduces self report craving ratings associated 
with opiate and alcohol withdrawal demonstrates the effective anti-craving properties of NAD+, 
especially for opioids and alcohol 72. The study revealed the following findings:  

1) All patients were able to achieve an abrupt cessation of their use of abused drug by 
the end of Day 1 of the 10-day treatment. 

 2) Self-reported ratings showed that patients experienced a continually increasing 
alleviation of the adverse consequences associated with drug withdrawal throughout the 
treatment.41  
 
Even though the sample size was relatively small, 60 patients, this study supports the 
effectiveness of NAD+ intravenous therapy for reducing cravings and preventing relapse. 

NAD+ and epigenetics 
One theory that may explain why NAD+ is showing positive results clinically when it 

comes to alcohol and drug detoxification and relapse prevention is the role NAD+ plays in 
epigenetics. The National Institutes of Health describes epigenetics as referring to both heritable 
changes in gene activity and expression (in the progeny of cells or of individuals) and also 
stable, long-term alterations in the transcriptional potential of a cell that are not necessarily 
heritable.73,74 In other words, epigenetics is a mechanism through which the environment 
interacts with an individual’s genome to determine all aspects of function, in health and disease. 
Repeated use of an abused substance leads to changes in the genetic expression and neuronal 
circuitry in the brain reward regions causing long-term behavioral and structural changes,75 and 
contributing to the pathogenesis and persistence of drug addiction.76 According to Renthal and 
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Nestler, increasing evidence suggests that these stable gene expression changes in neurons 
are mediated in part by epigenetic mechanisms that alter chromatin structure on specific gene 
promoters.76 It is now clear that not only genetics and environment, but also epigenetics play a 
critical role in an individual’s vulnerability, tolerance, sensitivity, and dependence to an abused 
substance or substances.  
 

There are extensive, highly complex components to epigenetic mechanisms - the 
primary mechanisms being DNA methylation and chromatin remodeling.77 One part of chromatin 
modification involves histone acetylation, catalyzed by histone acetyltransferase (HATs) and 
reversed by histone deacetylases (HDACs).78 For the purposes of this paper we will be focusing 
on sirtuins, a group of seven proteins (SIRT 1-7) categorized as class III nicotinamide adenine 
dinucleotide (NAD)-dependent histone deacetylases (HDACs). Current research reveals roles 
for SIRT1 and SIRT2 as key transcriptional mediators of molecular and cellular plasticity in 
certain regions of the brain induced by ethanol and other drugs of abuse.78-80 It has been shown 
that ethanol, cocaine, opiates, and benzyl alcohol all lead to changes in covalent modifications 
in histones that likely affect gene transcription.81-87 
 

Engel et al. gives these examples of the relationship between particular substances of 
abuse and histone deacetylase (HDAC) activity.78 
 

Short-term ethanol exposure in rats decreases HDAC activity, and withdrawal from 
long-term ethanol use increases HDAC activity, changes that are predicted to increase 
and decrease gene transcription, respectively.88 Further, pharmacological reduction of 
HDAC activity in ethanol withdrawal reduces anxiety-like behavior and tolerance to the 
anxiolytic effects of ethanol.89 Similarly, long-term cocaine use increases HDAC activity, 
and pharmacological manipulation of the sirtuin HDAC Sirt1 alters cocaine reward.83 

 
Ferguson et al. also demonstrated that chronic cocaine administration increases SIRT1 

and SIRT2 expression in the mouse nucleus accumbens (NAc), while chronic morphine 
administration induces SIRT1 expression alone, with no regulation of all other sirtuin family 
members observed.78 
 

These observations are all crucial in advancing the understanding of epigenetic factors 
in the pathophysiology of substance use disorders and may promote discovery of new, novel 
treatments for the chronic disease. To summarize, when drugs of abuse are administered 
genetic expressions are changed through epigenetic mechanisms. According to Nielsen et al., 
these changes may influence reward, psychomotor activity, drug craving and relapse.77  
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At this point, it is not clear how the pathophysiology of NAD+ replenishment is directly 
related to the underlying epigenetic mechanisms of substance abuse disorders, but this 
evidence may suggest possible ties to the upregulation and downregulation of sirtuins which is 
directly dependent on NAD+ levels. It is clear from one study 72 and vast clinical findings, that 
NAD+ is a safe and effective treatment for alcohol and drug detoxification and may decrease the 
prevalence of relapse. Clinical trials and continued research needs to be conducted to 
determine the relationship between increasing NAD+ levels, the pathophysiological mechanisms 
of action, and the epigenetic factors that may be influenced in relation to substance use 
disorders. 

NAD+ and Alcohol Use 
Current research, emerging studies, and overwhelming clinical evidence strongly support 

NAD+ as an effective treatment option for alcohol detoxification. The main oxidative pathway 
that occurs during ethanol consumption involves the reduction of NAD to NADH. This increase 
in the NADH/NAD ratio has been shown to interfere with mitochondrial metabolic activity.90,91 
and can lead to a cascade of negative health consequences such as ketoacidosis, lactic 
acidosis,91 and fatty liver disease.92 During binge drinking, it is shown that high blood alcohol 
levels reduce NAD+ levels in the blood, ultimately leading to liver injury, because the 
NAD+-dependent sirtuins cannot deacetylate proteins, which can protect against negative 
epigenetic changes.92 When SIRT1 is inactive because of down regulation of gene expression, 
or because NAD+ has been reduced to NADH by alcohol dehydrogenase, the hyperacetylation 
of numerous proteins accumulates in the liver.92 According to You et al., this leads to the 
activation of lipogenic pathways, inhibition of fatty acid oxidation pathways, reduction of fat 
mobilization and induction of the inflammatory response, which causes alcoholic fatty liver 
disease.93 

 
Phillip Milgram, M.D., Medical Director at the NAD Treatment Center in San Diego, 

California is a proponent for utilizing innovative treatment solutions such as NAD+ and The 
Bridge device to reduce the pain associated with opioid and alcohol withdrawal, reduce cravings 
and withdrawal symptoms, and restore the brain and body on the cellular level. Specifically in 
relation to NAD+ and alcoholism, Dr. Milgram provides his insight: 

 
The role of NAD+ in eliminating alcohol craving and reducing recidivism is mediated by 
the histone deacetylase function of SIRT1. With chronic alcohol abuse, histone proteins 
for genes located in both the cortex and the amygdala become acetylated at the H3K9 
position. One of the functions of SIRT1 is to deacetylate histones at the H3K9  
position.78,94,95 Thus, NAD+ can reverse the epigenetic mediated mechanisms for alcohol 
craving by histone deacetylation of H3K9.   
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Animal studies also reveal positive findings when using nicotinamide, a precursor for 

nicotinamide adenine dinucleotide, for alcohol detoxification and potentially cessation. One 
study investigated the effects of nicotinamide administration on voluntary ethanol consumption 
by genetically high ethanol consumer UChB rats. Findings revealed a significant reduction in 
voluntary ethanol consumption and increased brain acetaldehyde oxidation in brain but not liver 
homogenates.96  

The Takeaway from NAD+ 

The emergence of NAD+ intravenous therapy as a treatment for substance abuse 
disorders is arguably one of the greatest breakthroughs of the century. Although more clinical 
studies need to be conducted regarding the therapeutic benefits of replenishing NAD+ levels, it 
is hypothesized that in doing so the NADH/NAD ratio can be restored, mitochondrial integrity will 
be maintained,97 and as seen in clinical results - cravings and withdrawals minimized or 
completely discontinued.72 
 

It has been shown that increased oxidative damage, whether from the aging process or 
from ingesting alcohol, decreases NAD+ levels and sirtuin activity.98,99 When replenishing NAD+ 
levels, there is a caveat that providers and patients need to be aware as well. According to Dr. 
Ross Grant, high levels of NAD+ in the presence of a high oxidative background may produce 
toxicity through increasing circulating levels of the byproducts - nicotinamide & 
n1-methylnicotinamide.100 The implications of this is still not fully understood and studies need to 
be conducted for enhanced insight. Overall though, Dr. Grant also explains that restoring and 
maintaining NAD+ levels is linked to reduced glutamate excitotoxicity,101 maintenance of synaptic 
connections and improved learning and memory.100 

 
Sassone-Corsi highlights the importance of maintaining NAD+ levels and states, 

“enzymes such as SIRT1 and poly(ADP-ribose) polymerase-1 (PARP-1) heavily use NAD+ as a 
coenzyme, risking depletion of the intracellular stores, which can lead to cell death. Thus, levels 
of NAD+ need to be controlled even in the absence of de novo biosynthesis through nutritional 
pathways.”102 This means by supplementing with NAD+ (the most ideal way being IV since it 
bypasses the digestive system) is crucial for preventing cell death, promoting cell vitality, 
lifespan, and preventing numerous disease processes.103 Arguably, one of the main reasons 
why addiction has wreaked havoc on our nation is the disregard for the essential vitamins and 
nutrients that our bodies require in order to function at optimal levels. But, it is only a matter of 
time until the truth about the effectiveness of NAD+ becomes widespread and helps to mitigate 
the devastating impact of substance abuse disorders. 
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Conclusion 

A nation’s greatest asset is its people. America is losing multitudes of its people to a 
disease that is preventable and can be managed with support. Even though the United States 
spends more money on healthcare than any other wealthy nation, we rank last or close to last 
across nine key areas of health in comparison to our peers.104 We also rank 27th in life 
expectancy, which can be largely attributed to substance misuse and associated physical and 
mental health problems (SG). From 2014 to 2015, life expectancy dropped for the first time in 
decades.104 Even though these statistics are troubling and most of us are probably personally 
affected in some way by experiencing a loved one or acquaintance struggling with addiction, 
there is hope for improvement and healing. 

 
There are many exciting developments happening that can give us cause to hope. 

Policymakers, practitioners, and community advocates are waking up the severity of the 
epidemic we are facing as a nation. Constructive steps are being taken to implement effective 
intervention programs and integrated treatment opportunities. Innovative treatment options are 
also emerging, such as NAD+ therapy, The Bridge device, neurofeedback and others that are 
minimally invasive, non-addictive, and rejuvenating on the cellular level. Together we can 
continue to face the challenges of addiction with creative, positive solutions so lives can be 
saved, patients and families can be restored, and more members of our communities will have 
the opportunity to thrive. 

 

Key Terms to Understand 
 
Substance 
The Surgeon General defines substance as “a psychoactive compound with the potential to 
cause health and social problems, including substance use disorders and their most severe 
manifestation, addiction.”3 Substance is a very broad term that can include illicit or illegal drugs, 
prescription medications, over-the-counter drugs, and alcohol. It is a chemical compound that 
alters processes within the body such as brain functioning, mood, behavior, and consciousness. 
 
 
Substance Misuse 
The term substance misuse refers to the inappropriate use of a substance, for example, taking 
too high of a dose or taking a medication at a different time than prescribed.4 The Surgeon 
General goes further to define substance misuse as using substances in a manner that causes 
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harm to the user or those around them.3 Even though substance misuse can “be of low severity 
and temporary,”3 this behavior can also have serious health and social consequences and may 
lead to the development of a substance use disorder. 
 
 
Addiction 
The Surgeon General defines addiction as “the most severe form of substance use disorder, 
associated with compulsive or uncontrolled use of one or more substances. Addiction is a 
chronic brain disease that has the potential for both recurrence (relapse) and recovery.”3 
 
Substance Use Disorder 
A medical illness caused by repeated misuse of a substance or substances.3 The medical 
model now uses the term substance use disorder in place of substance abuse or dependency. 
The Substance Abuse and Mental Health Services Administration (SAMHSA) states, “substance 
use disorders occur when the recurrent use of alcohol and/or drugs causes clinically and 
functionally significant impairment, such as health problems, disability, and failure to meet major 
responsibilities at work, school, or home.”5 The Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5) outlines the criteria for an individual to be diagnosed with 
substance use disorder and defines the condition as mild, moderate, or severe.5 
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