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The U.S. Opioid Epidemic is Fueled by Alcohol 

SafeRx Pharmaceuticals is pursuing FDA approval of our patented 

platform of products designed to solve a critical but previously 

unaddressed dimension of the U.S. opioid crisis- the combination of 

opioids with alcohol.  

When taken together, opioids and alcohol interact in the body in a very 

dangerous way, increasing the risk of overdose. And according to the 

CDC, nearly one-in-four prescription opioid-related deaths is associated 

with concurrent alcohol consumption. But although patients are 

routinely warned about the danger of drinking with their medication, 

more than one-third of long-term opioid users admit to doing so. And 

yet, prescribers currently have no effective means of preventing their 

patients from making this all-too-often deadly mistake. SafeRx 

Pharmaceutical's new class of Alcohol-Resistant Opioids (AROs), 

therefore, address a major unmet medical need.  

This paper is intended to provide scientific background on: 

- the role of opioid-alcohol interaction in the U.S. opioid crisis, and

- the rationale for and premise behind the SafeRx ARO platform
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Importance of the Problem 

Opioids have killed more than half a million people in the United States over 

the last two decades, where the opioid epidemic has been recognized as a 

national public health emergency since 2017.1-3 Although most of these 

fatalities have been caused by illicit substances such as heroin and illegally 

manufactured fentanyl, an alarming number have been associated with 

prescription medications, such as methadone and oxycodone.4-7 And a 

significant but previously unaddressed dimension of the crisis involves the 

combination of prescription opioids with alcohol.8-11  

Concurrent consumption of alcohol with opioids increases the risk of overdose 

and death primarily by causing synergistic inhibition of brainstem and 

peripheral GABA receptors, which are involved in the involuntary control of 

breathing. That is, while opioids are known to suppress the respiratory drive 

independently in the absence of alcohol (an effect known as opioid-induced 

respiratory depression, OIRD), significant worsening of OIRD occurs at even low 

blood alcohol concentrations (i.e., BAC of 0.05–0.10%).12,13 Research also 

suggests that alcohol consumption may reverse the limited degree of tolerance 

that develops to the respiratory depressant effects of chronic opioid 

administration.14 Finally, alcohol consumption can induce the pharmacokinetic 

effects of “dose dumping” in long-acting opioids, significantly increasing peak 

plasma concentrations of the drug and thereby elevating both their potential 

physiologic hazard and their abuse liability.15  

In addition to conveying an increased risk of overdose, alcohol misuse among 

individuals receiving opioid agonist therapy for opioid use disorder (OUD) has 

been associated with a host of other adverse clinical outcomes. Negative 

clinical endpoints in such patients include poor compliance with 

pharmacotherapy, increased risk of relapse into illicit drug use, and increased 

likelihood of discharge from treatment.16-18 
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Despite these well-known risks and related warnings from prescribers to 

abstain from alcohol with their prescribed opioid, such co-consumption 

remains prevalent, especially in patients receiving opioid agonist maintenance 

therapy (e.g., methadone) to treat OUD. Clinical studies in such patients suggest 

that over three-quarters admit to at least occasional drinking with their 

medication, one-third exhibit problematic alcohol use, and approximately one-

quarter meet diagnostic criteria for alcohol use disorder (AUD).19-23  

Another dimension of particular timely importance relates to the exacerbating 

influence of the ongoing COVID-19 pandemic on both alcohol and opioid misuse 

and abuse. Specifically, since the onset of the COVID pandemic in the U.S., 

opioid overdose rates have increased sharply, reaching an all-time high of over 

70,000 in 2020.24-28 Similarly, during this period domestic alcohol sales and 

consumption have also increased significantly.29  

The findings outlined above emphasize the need for novel abuse-deterrent 

formulations that mitigate the risk of alcohol-mediated prescription opioid 

overdose. And yet, prescribers currently have no effective means of preventing 

their patients from making the all-too-common mistake of consuming alcohol 

with their prescribed opioid. The CDC has therefore determined that novel 

interventions to reduce this dangerous form of polysubstance abuse are 

needed.8 

Current and Previous Solutions 

To combat the nation’s opioid crisis, the FDA has encouraged the development 

of prescription opioids with abuse-deterrent properties that make it either more 

difficult or less rewarding to use the medication inappropriately. To date, 10 

such abuse-deterrent formulation (ADF) products have been approved in the 

U.S., however, only three remain commercially available. Although these ADFs 

employ different individual technologies to convey their deterrent properties, 

they are all designed to achieve essentially the same goal- make it harder 
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and/or less rewarding to crush, chew, or grind and then snort, swallow, or inject 

the opioid.30-33 

But whereas SafeRx’s new class of alcohol-resistant products target misuse 

known to be involved with approximately 22% of fatal prescription opioid 

overdoses in North America8,34, existing ADFs all target routes of misuse for 

which no sound epidemiologic data to support a disproportionate increase in 

overdose risk has ever existed. And although post- marketing studies designed 

to evaluate the impact of approved ADF medications on overdose risk are 

required by the FDA (not to mention the enormous market advantage to be 

gleaned from demonstrating an enhanced safety profile), no such findings have 

been published. Why? Because none of the approved abuse-deterrent opioid 

formulations significantly mitigate real world overdose risk.  

Looking beyond the approved ADF options, there are currently no commercially 

available products capable of effectively preventing patients from consuming 

alcohol with their prescription opioid analgesic. Of course, disulfiram has been 

proven effective at deterring alcohol consumption when the medication is 

administered in a regular, monitored manner, such as in a clinical trial35-40, and 

it has been similarly effective at reducing concurrent alcohol consumption in 

patients on chronic methadone therapy when administered under such 

conditions.41 But in clinical practice, the efficacy of outpatient, unsupervised 

disulfiram therapy is only modestly effective at preventing alcohol 

consumption, because it depends on voluntary patient compliance.42-44 And 

other measures, such as patient counseling and random blood/breath alcohol 

testing- as evidenced from the data reviewed above- have proven woefully 

ineffective. A novel method to deter or prevent concurrent alcohol consumption 

in patients taking prescription opioids is critically needed to reduce the death, 

morbidity, and other immense costs associated with this form of medication 

misuse. 
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Our Solution 

SafeRx is developing a 

proprietary platform of 

products45-47 to reduce 

the risk of overdose, 

death, or other injury 

associated with the 

inappropriate consumption of 

alcohol with prescription opioid medications. This paradigm-shifting new class 

of products represent fixed-dose combination medications that include, along 

with an opioid analgesic of choice (e.g., methadone, buprenorphine, 

oxycodone, morphine, or hydrocodone), an aldehyde dehydrogenase inhibitor 

(ALDI; i.e., disulfiram), a pharmaceutical enzyme inhibitor of an intermediary 

step in alcohol metabolism48 (Figure 1), which is already FDA-approved to treat 

AUD. By including both active moieties in a single, matrix-based tablet that 

prevents their separation, the combination products are expected to provide 

effective analgesia or opioid maintenance treatment while also effectively 

deterring concurrent alcohol consumption. 

Scientific Premise 

The expected efficacy of SafeRx’s new class of AROs derives from a 

straightforward premise. If the medication is taken as directed and the patient 

abstains from concurrent alcohol consumption, the opioid induces its typical 

effect profile and the ALDI (i.e., disulfiram) remains chemically inert and goes 

unnoticed by the patient. But if, against medical advice, the patient consumes 

alcohol with the ARO, the added disulfiram inhibits aldehyde dehydrogenase-

mediated oxidation of acetaldehyde (see Figure 1), leading to a rapid 

accumulation of this toxic intermediate byproduct of alcohol metabolism. The 

Figure 1: Disulfiram mechanism of alcohol metabolism inhibition. 
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consequent elevation of serum acetaldehyde concentration then induces a 

noxious physiologic response, characterized by flushing, dizziness, headache, 

and nausea/vomiting48,49, referred to as the disulfiram-alcohol reaction, which 

effectively prevents additional alcohol consumption in the acute context and 

deters future attempts of inappropriate alcohol-opioid co-consumption. This 

new class of AROs, therefore, compels patients to choose between taking their 

prescription opioid and consuming alcohol, for they cannot (agreeably) do both. 

Improvements in Clinical Practice 

Given the enhanced safety profile described above, AROs have the potential to 

positively influence clinical practice across multiple dimensions. Foremost, 

these products help prescribing physicians meet their most solemn fiduciary 

duty- to limit the risk of harm to their patients (i.e., “primum non nocere”). 

Because as outlined above, despite all warnings patients receive about the 

potential hazards of alcohol-opioid interaction, more than a third still drink with 

their medication, and roughly one-quarter engage in excessive/immoderate 

alcohol consumption (i.e., “binge drinking”), which has been shown to double 

the risk of opioid misuse.11,50 Even more concerning are reports suggesting that 

patients with a prior history of alcohol abuse or dependence exhibit 5 times the 

rate of opioid overdose, 2.3 times the rate of accidents, and 1.2 times the rate 

of injury, as well as higher all-cause health care costs.19 And although “high-

risk” patients (including those with an established history of alcohol use 

disorder, opioid use disorder, substance abuse of any type, or overdose) can 

often be readily identified based on medical history, prescribing physicians still 

have no effective means of preventing them from engaging in this dangerous 

form of polysubstance abuse. These physicians therefore routinely encounter 

conundrum wherein they are forced to either prescribe medication known to 

convey a disproportionately high risk of harm to some of their patients, or to 

withhold it and allow those patients to suffer. 
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Decreased Diversion Risk 

Another expected, albeit indirect, benefit of alcohol-resistant opioids relates 

to their reduced anticipated likelihood of drug diversion, which refers to the 

illicit transfer of a legally prescribed controlled substance from the individual 

for whom it was prescribed to another person, often for recreational use.  

Because recreational opioid abusers using diverted prescription opioid pain 

medication often prefer to take the opioid with alcohol, formulations that deter 

such co-consumption will presumably be much less attractive to such users. 

Thus, as has been previously reported with an abuse-deterrent formulation of 

oxycodone51, the new ARO products are expected to show reduced rates of drug 

diversion as compared to other opioid formulations. 
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