
www.wjpls.org.         │          ISO 9001:2015 Certified Journal         │5, 2025 , Issue11│        Vol           

 

Gupta et al.                                                                                       World Journal of Pharmaceutical and Life Science  

 

 

 

 

 

166 

 

 

 

DISULFIRAM: A REVIEW ARTICLE ON PHARMACOLOGICAL PROFILE AND ITS 

APPLICATIONS BEYOND ALCOHOL DEPENDENCE 
 
 

Shivali Gupta*, Rahul Sharma, Reetika and Raghav Sharma 
 

Assistant Professor Department of Pharmaceutical Chemistry, Abhilashi College of Pharmacy Nerchowk, Mandi (HP).  

 

 
 

 

 

 
Article Received on 25/03/2025                                   Article Revised on 13/04/2025                                  Article Accepted on 02/05/2025 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

INTRODUCTION 

It has been more than 55 years, Disulfiram has been 

approved by US(FDA)
[1]

 and used as an alcohol-

aversivedrug  recommended by physicians in the 

treatment of alcohol dependency or disorders. We 

reviewed the clinical literature regarding the risks, 

benefits, indications, and efficacy and summarized 

current knowledge of this therapy. Clinical trials using 

disulfiram for the treatment of alcohol, cocaine, or co-

occurring alcohol + cocaine dependence were included in 

this review. Providing treatment that will end abusive 

drinking is a challenge for the clinician caring for the 

alcoholic patient. In order to administer this treatment, 

medical professionals need to recognize and deal with 

the active alcoholic in their practice, oversee the patient's 

alcohol detoxification, and give basic information about 

additional treatment options. Surveys indicate that 

approximately half of all practitioners who treat 

alcoholism employ alcohol aversive medications, which 

are accessible in addition to these fundamental therapies. 

 

The History of Alcohol-Aversive Drugs 

Aversion Therapy 
Aversion therapy is a behavioral treatment technique in 

which a controlled drinking situation is linked to an 

electrical, chemical, or behavioral aversive stimulus 

administered by the therapist. It is an old technique that 

has been reviewed by Nathan, who describes the use of 

emetine, electric shock, succinylcholine induced 

paralysis, aversive images, and a host of other aversive 

events in a comprehensive review of the treatment of 

alcoholism by aversive therapy. Aversive conditioning 

can often be difficult to administer and is relatively 

uncommon in this country. Although classical aversive 

conditioning is restricted to a few centers that report a 

consistently moderate success rate another form of 

aversive therapy using alcohol aversive drugs has 

become quite common.
[2] 
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ABSTRACT 

Disulfiram, an alcohol-aversive drug, has been approved by the U.S. Food and Drug Administration (FDA) for 

over 55 years and is widely used in the treatment of alcohol dependence. This review evaluates its clinical efficacy, 

risks, benefits, and indications while summarizing recent findings in its therapeutic applications. Disulfiram 

functions by inhibiting the enzyme aldehyde dehydrogenase, leading to unpleasant physiological reactions when 

alcohol is consumed. This deterrent effect has made it a useful component in alcohol use disorder treatment, 

particularly in supervised settings to ensure compliance. Clinical studies suggest that Disulfiram can be effective in 

reducing alcohol relapse when used alongside psychosocial interventions. Beyond alcohol dependency, emerging 

research has explored its potential in treating cocaine addiction and co-occurring alcohol-cocaine dependence by 

disrupting dopamine metabolism. Despite its benefits, Disulfiram therapy is associated with risks such as 

hepatotoxicity, cardiovascular complications, and patient non-adherence due to its aversive effects. Proper patient 

selection, monitoring, and a structured treatment plan are crucial to maximize its therapeutic potential. This review 

discusses the challenges clinicians face in managing alcoholism, including identifying alcohol-dependent 

individuals, implementing detoxification strategies, and incorporating pharmacotherapy into comprehensive 

treatment programs. Furthermore, it highlights alternative pharmacological interventions and the evolving role of 

Disulfiram in addiction medicine. The findings underscore the importance of individualized treatment approaches, 

considering both the pharmacological and psychosocial aspects of recovery. 

 

KEYWORDS:DDC-Diethyldithiocarbamic acid, DSF-Disulfiram, DTC- Diethylthiocarbamic acid, DEA- 

Diethylamine, CS2 -Carbon disulphide CYP-Cytochrome (enzyme), TM- tetrathiomolybdate. 
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Alcohol  Aversive Drugs 

Calcium Carbamide 

Carbamide, another industrial compound with known 

alcohol aversive effects, was suggested for use in 

alcoholism treatment by Ferguson in 1956.
[17]

 The citric 

acid salt (Citrated calcium carbamide, Temposil, 

Abstem) was introduced into Canadian and European 

practice following a series of reports demon-strating that 

the usual daily dose of 50 mg of this drug produced a 

milder aversive reaction than disulfiram, did not inhibit 

dopamine hydroxylase, produced less severe 

cardiovascular effects, and was clinically equivalent in 

trials in volunteers and in short-term trials in alcoholic 

patients. Continued work at the Addition Research 

Foundation has shown that the rapid onset and short 

duration of action of calcium carbamide may be 

important advantages of this drug in some clinical 

situations. Calcium carbamide is prescribed about half as 

frequently as Disulfiram.
[2]

 

 

Metronidazole 

In 1964
[18]

, Taylor used the antitrichomonal drug 

metronidazole as an alcohol aversive and reported that 

the drug was effective not only in producing an aversive 

response, but also in reducing the craving for alcohol. 

Several authors attempted to replicate these results and 

were not able to demonstrate either an anticraving or a 

reliable aversive effect. Rothstein and Clancy initiated 

andthen abandoned a trial using a combination of 

disulfiram and metronidazole due to a greatly increased 

incidence of toxic psychosis (20%) in patients taking 

both drugs. The Food and Drug Administration has never 

approved the marketing of metronidazole as an alcohol-

aversive drug.
[2]

 

 

DISULFIRAM(ANTABUSE) 

Discovery of Disulfiram 

1800s, tetraethylthiuram disulfide (Disulfiram), a Since 

thiuram derivative has been used as a compounding 

agent to accelerate the manufacturing process of rubber. 

In 1937 Disulfiram was firstly discovered as a potential 

treatment for alcoholism when E. E. Williams, an 

American chemical plant physician, observed that a 

group of laborers exposed to Disulfiram experienced 

unpleasant physiological symptoms after drinking 

alcohol. These individuals became „„involuntary total 

abstainers.‟‟ Williams speculated that disulfiram‟s 

aversive properties to alcohol could perhaps lead to „„the 

cure for alcoholism.‟‟ A decade later, 2 Danish 

researchers, Hald and Jacobsen, independently chanced 

upon the disulfiram-ethanol reaction during their 

investigation on disulfiram as vermicide and began 

collaborating with a clinician, Martensen-Larsen. In 

subsequent clinical trials, mainly by Hald and 

Jacobsen10 and Martensen-Larsen, disulfiram was found 

to be therapeutic for its deterrent effects, and the research 

findings provided early signs of optimism for a 

pharmacological treatment of alcoholism.
[1]

 

 

 

Pharmacology 

Faiman has extensively reviewed the pharmacology of 

disulfiram (Antabuse, Antabuse) in an excellent article. 

The drug is absorbed rapidly following an oral dose, 

attaches to visceral tissues within an hour (resulting in 

very low plasma levels), and is excreted as 

diethyldithiocarbamate and its conjugates, diethyl-amine 

and carbon disulfide. Disulfiram is a relatively non-

specific irreversible inhibitor of sulfhydryl containing 

enzymes. The target enzyme for the pharmacologic 

effect of the drug is aldehyde dehydrogenase, an NAD 

requiring enzyme, which converts acetaldehyde to 

acetate in the metabolism of ethanol. Aldehyde 

dehydrogenase is not the only enzyme the drug affects; 

dopamine hydroxylase, superoxide dismutase, and some 

of the enzymes of intermediary metabolism are reduced 

in activity as well. Ingestion of a single dose of oral 

disulfiram will begin to affect ethanol metabolism within 

1 to 2 hours, peak at 12 hours, and recede over 12 to 72 

hours, depending on the rate of new enzyme synthesis.
[2]

 

 

The ethanol-disulfiram reaction is presumed to be due to 

the combination of the effects of circulating acetaldehyde 

with an intrinsic host susceptibility; it consists of a 

highly aversive episode of flushing, weakness, nausea, as 

well as occasional hypotension. The drug is usually 

given in an oral form as a liquid or tablet, and a wide 

range of doses have been used in clinical practice. The 

medically supervised ethanol- disulfiram reaction was 

commonly performed in the years between 1949 and 

1955.
[7-13]

 This method consisted of detoxifying the 

patient from alcohol, loading them with several days of 

disulfiram therapy, and then having the patient drink 

alcohol under medical supervision. Following the 

reaction (which might be repeated several times), the 

dose of disulfiram was adjusted to the minimum 

individual dose that would produce an aversive 

response.
[2]

 

 

MOA: Alcohol dehydrogenase breaks down ethanol 

when it enters our bodies to produce acetaldehyde, which 

is then further broken down into acetate by aldehyde 

dehydrogenase. Disulfiram suppresses acetaldehyde 

metabolism and the activity of aldehyde dehydrogenase.  

 

The increased concentration of acetaldehyde causes 

Nausea, vomiting, palpitation, blurred vision, dyspnea 

(Fig.1). 

 

 
Fig. 1: Inhibition of Acetate by Disulfiram. 
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Disulfiram and its active metabolite have many other 

targets. DC is a potent metal-chelating agent, which 

explains its effectiveness in treating nickel sensitivity 

and its effects on the activity of copper-dependent 

enzymes such as microsomal carboxylesterases, plasma 

cholinesterase, and cytochrome oxidase, among 

others.
[20-21] 

Microsomal carboxylesterases and plasma 

cholinesterase are theorized to play a role in the 

pharmacokinetic increases in plasma cocaine levels 

caused by disulfiram and drugs metabolized by the 

cytochrome oxidase systems CYP450 and CYP2E1 

(such as amitriptyline, warfarin, phenytoin, and some 

benzodiazepines [chlordiazepoxide, diazepam]) have 

increased plasma levels and prolonged half-lives in 

patients taking disulfiram.
[4] 

 

DDC also inhibits dopamine beta hydroxylase (DBH), 

which converts dopamine to norepinephrine.
[24-25]

 The 

inhibition of DBH leads to an increase in the level of 

dopamine in the brain  and periphery  and decreased 

level of norepinephrine and epinephrine. The increased 

level of dopamine in the brain and periphery from the 

disulfiram may explain its possible therapeutic benefits 

in cocaine dependence and the potentiation of psychosis 

norepinephrine and epinephrine may explain the side-

effects of hypotension seen in the disulfiram-ethanol 

reaction (Fig.3). 

 

Pharmacokinetics 

Absorption of disulfiram 

Disulfiram is administered orally with standard doses 

ranging from 250-500mg daily and maximum suggested 

daily dosage of 500mg.
[74-75]

 DSF is reduced to 

diethyldithiocarbamic acid (DDC), about 80-90% of the 

dose is absorbed in the gastrointestinal tract.
[76,77]

  In 

acidic conditions, DDC is highly unstable and quickly 

breaks down into carbon disulphide (CS2) and 

diethylamine (DEA).
[78]

 

 

Metabolism of Disulfiram 

Distribution, Protein binding and metabolism:
 

DSF and its metabolites are uniformly distributed 

throughout the body in various tissues after absorption. 

DSF and DDC attach to proteins both in vitro and in vivo 

by forming mixed disulphides with the free thiol groups 

of various proteins.
[79-80]

 In the bloodstream, both DSF 

and Me-DTC exhibit a high degree of binding primarily 

to albumin, with average binding percentages of 96.1 and 

79.5, respectively.
[81]

 

 

The percentage bindings were linear across the 345-2756 

nM concentration range, with mean association constants 

at 7.4, of 7.1 x 10
4
 for DSF and 6.1 x 10

3
 for Me- DTC. 

Both drugs had an average of roughly one binding site 

per protein molecule, indicating a single kind of binding 

site. The mean number of binding sites per protein 

molecule was approximately 1 for both substances, 

which suggests a single type of binding site. 

 

Upon ingestion, disulfiram is converted into 

diethyldithiocarbamic acid (DDC) under the acidic 

conditions of the stomach. Due to its instability, DDC 

can decompose into carbon disulphide and 

dimethylamine, or form a bis(diethyldithiocarbamate) 

copper complex (Cu(DDC)2) (Fig.2) 

 

Clinical uses of disulfiram are due to its quick 

biotransformation into metabolic products and extensive 

in vivo metabolism.
[82]

 Once disulfiram is reduced, all 

further metabolism takes place via DDTC, which has 

three possible metabolic fates. 

 

 
Fig. 2: Metabolism of disulfiram(DSF) into 

Diethylthiocarbamicb acid(Me-DTC)
[6]

 

 

1. Spontaneous degradation: DDTC is acid liable and 

its half-life is a linear function of its pH. In an acidic 

environment, such as the stomach, DDTC is decomposed 

to diethylamine and carbon disulfide (CS2). The CS2 can 

be detected in the blood and of its pH.
[83]

 In an acidic 

environment, such as the stomach, DDTC is decomposed 

to diethylamine and carbon disulfide (CS2). 

 

The CS2 can be detected in the blood and breath of 

humans after the administration of disulfiram.
[84-85]

 After 

the oral administration of 250 mg of disulfiram, the half-

life of CS2 is roughly 12 h.
[85]

 CS2 has been identified in 

the breath 72 h after administration.
[86]

 

 

2. Formation of glucuronide: The formation of 

glucuronide is brought about by the enzyme 
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glucuronosyl transferase, which is highly expressed in 

the liver. The glucuronide of DDTC accounts for 2–

11%of the administered disulfiram dose that is excreted 

in the urine.
[86-87]

 

 

3. Formation of methyl esters: The enzymes thiols 

methyltransferase (microsomal) and possibly thiopurine 

methyltransferase (cytosolic), found in the liver and 

several other tissues including the GI tract, lungs, 

kidneys, catalyze the methylation of DDTC. The 

methylation reaction leads to the formation of the 

important lipophilic metabolite DDTC-Me (methyl 

diethyldithiocarbamate), which is then biotransformed 

into additional metabolites that aid in the irreversible 

inhibition of the ALDH enzyme.
[82-88]

 

 

Elimination kinetics of disulfiram 

The kidney, feces, and lung are the primary routes by 

which disulfiram metabolites are eliminated (89, 90, 91, 

92).  In the kidney, disulfiram is mainly excreted as a 

glucuronide of DDC or as inorganic sulphate. An oral 

dosage can be excreted in the feces as an intact 

medication for up to 20%.
[90]

 

 

The kidneys remove around 65%, mostly as inorganic 

sulphate (up to 30% in animals) or the glucuronide of 

DDC (up to 53% in animals but much lower in 

humans).
[93-94]

 DDC, Me-DDC, Me-DTC, CS2, and 

DEA, only minor amounts are recovered in urine. CS2 is 

eliminated through the lungs, it is the major route of 

elimination.
[95]

 where up to 53% of the dose is eliminated 

in some alcoholics
[96]

, although only 12% was reported 

to be exhaled in another study.
[97]

 

 

Studies have shown that disulfiram and DDTC have half-

lives of approximately 7 hours and 15 hours, 

respectively, indicating significant inter-subject 

variability in their metabolism. 

 

Pharmacodynamics 

Alcohol dehydrogenase is an enzyme that breaks down 

ethanol in the liver by oxidizing it to acetaldehyde. 

Acetaldehyde is further metabolized to acetate by 

aldehyde dehydrogenase.
[98]

 Acetate moves via various 

metabolic pathways, including the citric acid cycle (Fig. 

1). 

 

Acetaldehyde accumulation effects (Disulfiram-Ethanol 

reaction) 

 Flushing, nausea, vomiting 

 Tachycardia, hypotension, headache 

 Dizziness, confusion, and sweating 

 Severe cases may cause respiratory distress, 

cardiovascular collapse, or seizures. 

 

The reaction begins almost instantly after consuming a 

single alcoholic drink and can persist for up to 30 

minutes (if no further drinking occurs). As disulfiram 

and some of its metabolic derivatives irreversibly inhibit 

both the cytoplasmic and mitochondrial versions of 

aldehyde dehydrogenase, the restoration of enzyme 

activity depends on the synthesis of new proteins. 

Therefore, the effects can last several days after the last 

dose of disulfiram.
[99-100]

 

 

Disulfiram and its active metabolites have many other 

actions. DC is a strong metal- chelating agent, which 

shows  its effectiveness in treating nickel sensitivity and 

influencing the function of copper-dependent enzymes 

like microsomal carboxylesterases, plasma 

cholinesterases, and cytochrome oxidase, among 

others.
[99-101]

 

 

DDC also inhibits dopamine β-hydroxylase (DBH), 

which converts dopamine to norepinephrine.
[102,103]

 

Blocking DBH results in higher dopamine concentrations 

in both the brain and peripheral areas, while 

norepinephrine and epinephrine levels decrease. The 

increased levels of dopamine in the brain and periphery 

from disulfiram may be useful as a treatment for cocaine 

dependence and the escalation of psychosis in psychotic 

people. The decreased levels of norepinephrine and 

epinephrine may explain the side-effect of hypotension 

seen in the disulfiram-ethanol reaction (Fig.3). 

 

Catecholamine synthesis pathway 

 
Fig. 3: Disulfiram inhibits dopamine -beta-

hydroxylase in the catecholamine synthesis pathway. 

 

Dosage 

The minimal amount required to cause a reaction is 

unknown, even though very high doses of disulfiram are 

known to cause an ethanol-disulfiram reaction. Doses of 

100 mg/day
[26]

 to 250 mg/70 kg
[27]

 have been 

demonstrated in experimental trials were conducted on 

volunteers to not consistently elicit a response. Brewer 

investigated alcoholic individuals who consumed alcohol 

while taking the medication or who had previously 

undergone a supervised ethanol-disulfiram challenge. 

After taking 200 mg/70 kg of disulfiram daily, 30 out of 

63 alcoholic individuals in that research did not respond 

when challenged with alcohol. 

 

Table I 
It lists the loading doses, and the range of maintenance 

doses required to produce objective reactions in the early 
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studies of induced ethanol-disulfiram reactions.
[7-13]

 As 

can be seen from the table, the maintenance dose of 

disulfiram required to elicit a supervised ethanol-

disulfiram reaction is between 0.125 g/day and 1.00 

g/day, with the median effective dose being about 300 

rag/day to 500 rag/day. Since it is now possible to 

measure aldehyde dehydrogenase activity and to 

determine the degree of inhibition for an individual 

patient, such monitoring may allow more precise 

individualization of the dose in future research.
[2]

 

 

Table I : Doses of Disulfiram used in Medically Supervised  

Ethanol-Disulfiram Reactions. 

References    Day 1      Day 2      Day 3       Thereafter 

                        (g)            (g)            (g)                (g) 

      7                2.0           1.5           1.0         0.125-1.000        

      8                 1-2            1.0          0.75       0.250-0.75 

      9                 2.0            1.5        1.0         0.250-0.500 

     10                2.0            1.5         1.0         0.125-0.500 

     11                2.0            1.5          1.0         0.250-1.000 

     12                1.0            1.0         0.750     0.250-1.000 

     13                2.0            1.5          1.0        0.250 

 

Toxicity 

Numerous patients report a range of subjective adverse 

effects from disulfiram; nevertheless,
[14]

 carefully 

planned, double-blind, randomised clinical trial of 241 

participantsfailed to show any more subjective or any 

other side effects in people taking 200 mg/70 kg of 

disulfiram daily than with a placebo. Disulfiram may 

change the metabolism of endogenous amines and does 

change the metabolism of numerous medications that 

depend on hepatic metabolism.
[15–28]

 In individuals using 

the medication, inhibition of dopamine hydroxylase and 

other monoamine enzyme systems has been linked to the 

development of hypertension
[29]

, changed serotonin 

metabolism
[30]

, and changed sympathetic tone of the 

patients.
[31]

 

 

EFFECTIVENESS Of DISULFIRAM 

Controlled studies 

Disulfiram was introduced for the treatment and clinical 

use on the basic of unscientific and uncontrolled trials. 

Disulfiram was first used on a big scale withoutsupervise

on done by Hoff
[32]

 reported this in 1955. Hoff reported a 

case series of 1,020alcoholics
[2]

 who choose to take 

disulfiram and 484 refused to take the drug, a significant 

improvement was see in those who chose the drug 

therapy. 

 

In one of the largest surveys of the effectiveness of the 

disulfiram and such therapy Armor et al
[33]

 published the 

outcome of patients that have selected disulfiram in 

number of treatments setting in the Rand report. 

According to these reports there was a better short term 

(6 months) result among those who had been consuming 

the disulfiram, but according to this report the effect was 

lost at 12 months and there is no way to determine 

whether the improvement was due to the selection bias or 

due to the Disulfiram. 

 

Other studies on the possible bias introduced by the self-

selection of the disulfiram treatment
[34-35]

 suggested that 

those patients who accepted the disulfiram did differ 

from those who refused the drug. From these reports we 

can‟t conclude that if an improved outcome with the 

disulfiram was due to the drug or other factors such as 

patients‟ motivation or some type of selection bias. 

 

Randomized clinical trials 

There have been only two randomized clinical trials of 

disulfiram of adequate data and results that have 

addressed the pharmacologic and psychologic effects of 

disulfiram. 

 

Fuller and Roth
[39]

 approached the problem disentangling 

the pharmacologic and psychologic effects of the 

disulfiram in 1979. 

 

Compliance with Disulfiram Therapy 

Jacobson and Martinsen-Larsen
[36]

, in their one of the 

earliest reports in English regarding the disulfiram made 

a remark that “as long as the patients take the tablets 

(Disulfiram) they will not drink.” 

 

Fuller and Neiderhiser
[37]

 reported the compliance with 

the therapy in the group of 21 patients taking disulfiram 

for 1 year as the part of clinical trial of disulfiram 

efficacy. 

 

Fuller et al reported a significant relationship between 

disulfiram compliance and treatment outcome. Of those 

patients who were found to be compliant with drug or 

placebo, 43% were abstinent in contrast with an 8% 

abstinence rate among noncompliant patients. From.
[38]

 

 

This relationship was stable across all treatment groups 

regardless of the drug condition (Table II). 
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Table II: Relationship of Drug Compliance to Abstinence compared across 

 drug treatment classes. 

Percentage Abstinence 

Treatment class        Compliant         Non-Compliant 

                                  (20% of total)         (80% of total)  

250mg Disulfiram            38                        10 

1mg Disulfiram                50                         9 

 Placebo                            43                         6 

Across all classes              43                         8 

 

Fuller's work with riboflavin markers has not yet been 

fully replicated, and it is not known how accurate this 

method is in measuring compliance. In a similar study of 

lithium use in alcoholic populations (where compliance 

could be very accurately determined by serum lithium 

levels), medication compliance was a more powerful 

predictor of outcome than the drug effect being 

studied.
[40]

 

 

Although the results were positive, these results are not 

definitive. Compliance and efficacy of the disulfiram is 

not definitive so to overcome this issue Surgical 

implanted tablets were introduced. 

 

Disulfiram Implants 

Kellan and Wesolkowski
[41]

 described a technique of 

disulfiram implantation in a 1968 case report in Lancet. 

Two reports suggested that the implants resulted in a 

significant improvement in abstention
[42,43]

 and in 

marriage, job, and social functioning.
[42]

 These were 

promising results, but further studies indicated that 

patients were returning to drinking after implant without 

an ethanol-disulfiram reaction.
[44-45]

 

 

These findings led Wilson et al
[46]

 to study the 2- year 

post-implantation sobriety of 10 patients who had 

disulfiram implanted and 10 randomized control subjects 

who had sham operations. These investigators reported 

that there was no significant difference between the two 

groups in the first 6 months of followup, but that there 

was a small effect at 1 to 2 years. These authors
[47]

 later 

added more cases to their series by randomizing 

additional patients until 3-5 they had a total of 40 

patients who had accepted disulfiram and who received 

an implant, 40 patients who had accepted disulfiram and 

had received a placebo implant, 10 patients who had 

accepted disulfiram and had the operation delayed, and 

10 disulfiram refusers. The major outcome in this study 

was days of abstinence from alcohol. In a 365-day 

follow-up, patients with implants had an average of 307 

to 331 days of abstinence, compared to 24 to 31 days for 

those without implants. There was no significant 

difference between patients with disulfiram implants and 

those who received a placebo.  

 

Implants improved performance, while individuals 

without implants performed worse, regardless of 

incentive {2}. 

 

Contraindications, Precautions and Adverse  effect  

and  Monitoring 

Contraindications/Precautions 

The intensity of disulfiram ethanol reaction varies with 

each patients. Severe reactions which include 

Respiratory depression, Myocardial infarction, Cardiac 

arrhythmia, Convulsions, Congestive heart failure and 

death in severe cases if the patient is suffering from heart 

diseases or Respiratory problems. Therefore, the 

Disulfiram is contraindicated for patients with 

Cardiovascular or pulmonary diseases. Severe liver and 

kidney illness can reduce the excretion of disulfiram and 

its metabolites, leading to lower serum albumin levels 

and potentially higher amounts of free disulfiram 

metabolites. Before initiating disulfiram medication, it is 

recommended to check renal and hepatic function, 

including serum albumin.
[48]

 Disulfiram should be taken 

with caution in patients with nephritis, brain injury, 

hypothyroidism, diabetes, hepatic illness, seizures, 

polydrug dependence, or an abnormal 

electroencephalogram.
[49]

 Patients using above 500 mg of 

disulfiram per day and consuming more than 28 grams of 

alcohol are more likely to experience fatal responses.
[49]

 

 

Adverse Effect 
Disulfiram when taken in absence of alcohol can cause 

various adverse effects which include Dermatitis, 

fatigue, impotence, optic neuritis, peripheral neuropathy, 

hepatic damage and sometime psychosis. Drowsiness is 

also seen very commonly in patients taking disulfiram in 

the absence of alcohol. 

 

Over a 23-year period (1968-19991), 155 aversive drug 

reactions reported for disulfiram, giving it an ADR report 

of 1 per 200-2000 per year. 

 

Hepatic reactions were the most frequent ADR (34%), 

followed by the Neurologic (21%), Cutaneous (15%), 

Psychiatric (4%) and other (26%).
[50]

 

 

Hepatotoxicity 
Disulfiram may cause idiosyncratic hepatotoxicity, 

which can be fatal. Danish research on disulfiram for 

alcoholism reported 14 deaths, 11 of which were related 

to liver failure.  The rate of fatal disulfiram-induced 

hepatitis is 1 per 25,000 individuals treated per year.
[51]

 

Current disulfiram doses (250-500 mg) are far lower than 

those used in early research (1-3 g). While there is still a 

danger, there are significantly fewer deaths from 
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disulfiram use in clinical practice. The peak of 

hepatotoxicity (fatal or nonfatal) occurs 60 days after 

starting disulfiram medication. Hepatotoxicity is 

typically reversible if stopped before clinically obvious 

liver damage develops. 

 

Limitations of Disulfiram 
Disulfiram when used has an avoidant action and used 

for aversive treatment of alcohol dependence. The fear or 

recollection of a disulfiram-ethanol interaction is one 

kind.  

 

Conditioned avoidance aims to prevent patients from 

consuming alcohol. Efficacy studies on disulfiram over 

the past 60 years have yielded conflicting results due to 

small sample sizes, non-randomization, unblinded 

settings, short follow-up periods, and lack of treatment 

adherence measurements.  

 

Early investigations were generally small and poorly 

controlled. Later trials appear to be divided in outcome 

based on whether disulfiram was administered 

supervised or unsupervised, with more favourable 

findings in studies with supervised disulfiram 

administration.
[52]

 Review of disulfiram outcome studies 

have found out that only one of more than 40 clinical 

trials have met adequate research criteria and only five of 

135 clinical trials have had a controlled design.
[4]

 

 

Other Pharmacological effects of Disulfiram (DSF) 

Anticancer activity of Disulfiram 

The earliest clinical evidence shows that DSF has 

anticancer activity which can be traced back to the 

1970s.
[53]

 It was reported that DSF can induce apoptosis, 

reduce angiogenesis, and show metal ion-dependent 

antineoplastic activity. Researchers reported that DSF 

has anticancer effects in both human tumor cell lines and 

tumor cells from patients. Several effects of disulfiram, 

such as altering the intracellular Reactive oxygen species 

(ROS) level
[54]

, inhibiting the Ubiquitin proteasome 

system (UPS)
[55,56]

, and reducing the stemness of cancer 

cells. 

 

 Reactive oxygen species 

ROS are produced by ordinary cellular metabolism. The 

elevated ROS level can change the oxidative 

mechanisms of cells which can deplete the antioxidant 

capacity of cellsultimately destroying the cellular 

structures and induce cell apoptosis in tumor tissues. 

 

DSF and its major metabolite (diethyldithiocarbamate, 

DDC) bind to Cu, chelation triggers the production of 

ROS.
[58,59]

 Another report indicates that DSF 

administered to the breast cancer cell lines at a 

concentration of 1 mM enhanced the cytotoxic effect of 

cisplatin by increasing the accumulation of ROS.
[60]

 

Thus, upregulating the ROS level might be a crucial 

underlying mechanism for the antitumor effects of DSF. 

 Ubiquitin proteasome system 

UPS has a major role in maintaining the balance of 

protein metabolism and the normal function of cells. 

DSF contains active sulfhydryl groups, mechanistic 

studies have shown that it has a high affinity for thiol-

containing proteins and can chelate some biological 

metals, which makes it possible to inhibit the 26S 

proteasome.
[55]

 Such inhibition is related to the antitumor 

activity of DSF and this action is Cu dependent. 

 

Notably, in breast cancer cell cultures and xenografts, 

DSF combined with Cu potently inhibited the 

proteasome in cancer cells, but not in normal or 

immortalized breast cells.
[55]

 Recently, it was shown that 

the DDC/Cu complex CuET inhibits p97 binding to the 

proteasome substrate adapter NPL4, blocking substrate 

degradation and inducing cancer cell death.
[61]

 The UPS 

is considered to be an essential target of DSF. 

 

 Cancer stem cells (CSCs) 

Data from several studies showed that DSF can potently 

inhibit CSCs in different cancers, including breast 

cancer, lung cancer, and brain tumors, attenuating self-

renewal ability, metastatic potential and cell growth, and 

augmentingcell apoptosis.
[57,60,62]

 

 

 Oncogenetic signaling pathways 

Ying et al. confirmed that DSF can potently inhibit 

osteoclast differentiation by attenuating NF-kB activity 

in vitro.
[63]

 Chiba et al. found that 90 % of cells showed 

an increase in phosphorylated p38 level when 

tumorinitiating hepatocellular carcinoma (HCC) was 

treated with DSF. This indicates that p38 MAPK is 

activated in HCC cells, and DSF inhibits tumor-initiating 

HCC cells in a p38-dependent manner.
[64]

 Therefore, 

DSF could exert antitumor effects in part by 

downregulating the NF-kB and MAPK signaling 

pathways. 

 

 Apoptosis 
Research showed that DSF induced apoptosis in human 

melanoma cell lines by decreasing the mitochondrial 

membrane potential.
[65]

 In addition, studies of molecular 

targets indicated that, in the presence of Cu, DSF might 

take part in the intrinsic apoptotic pathway by increasing 

the expression ratio of Bax/Bcl-2 protein, leading to the 

promotion of apoptosis in human breast cancer cells.
[66]

 

 

In malignant pleural mesothelioma (MPM) cells, DSF 

with Cu stimulated apoptosis by activating proapoptotic 

stress-activated protein kinases (SAPKs) p38 and 

JNK1/2, caspase-3 and -9, as well as increasing the 

expression of sulfatase 1 (SULF1) and apoptosis 

transducer CARP-1/CCAR1.
[67]

 Other mechanisms of 

DSF actions are still being explored. 
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Figure 4: The mechanism of reversing drug resistance by disulfiram (DSF)/Copper (Cu). DSF in combination 

with Cu sensitizes cisplatin by targeting acetaldehyde dehydrogenase (ALDH)+cells. In addition, DSF/Cu 

inhibits the hydrolysis of ATP and, thus, the drug efflux pump. Furthermore, DSF/Cu can inhibit the 

proteasome and enhance the sensitivity of cells to temozolomide. Additionally, DSF/Cu can reduce nuclear 

factor kappa B (NF-kB) activity, retard IkB degradation, and sensitize cells to gemcitabine. Lastly, DSF/Cu 

reverses doxorubicin resistance by increasing c-Jun NH2-terminal kinase (JNK) expression and 

phosphorylation. Abbreviation: P-gp, P-glycoprotein.
[107]

 

 

DSF combined with Cu in reversing drug resistance 

in cancers 

DSF has been shown to inhibit several drug resistance-

related targets in cancers and, thus, especially when used 

in combination with Cu, is considered as a novel strategy 

for overcoming drug resistance (Fig. 4). 

 

Copper: a crucial player in cancer 

Cu controls a number of endogenous biological 

processes. Many studies are being conducted on Cu 

chelators, including D-pen, tetrathiomolybdate (TM), 

clioquinol, and trientine, both in vitro and in vivo as 

well.
[68–69]

 It has been demonstrated that D-pen is a 

reliable Cu chelator and can remove Cu in vivo. 

Goonerante et al. reported that the performance of D-

peninre moving surfeit Cu is as effective as TM in both 

low and high-dose Cu diets.
[69]

 Early research reported 

that the combination of D-pen and Cu could lead to cell 

death in endothelial cells and lymphocytes, possibly as a 

result of ROS production.
[70]

 a clinical trial in 

glioblastoma showed significant ceruloplasmin 

depletion.
[71]

 Moreover, TM also shows antiproliferative 

activity in vivo. In a mouse model of pancreatic islet cell 

carcinoma, the antiproliferative effect of TM was 

considered to reduce ATP production by mediating 

cytochrome c oxidase.
[72]

 Decreasing Cu levels with TM 

also influencesMEK1/2 kinase activity and BRAF-driven 

tumorigenesis.
[73]

 Therefore, it is not surprising that 

reducing intracellular Cu can alter tumor biology. 

 

Hypertension 
Disulfiram dose(125-500mg) taken per day can result in  

hypertension has been documented in very few earlier 

reports to cause reversible or dose-dependent stage-I and 

stage-II hypertension within 2-3 weeks of 

administration,
[104-105]

 while a systematic review 

observed no change in blood pressure (BP) with 6 weeks 

of DSF (250 mg/day) therapy.
[106]

 Surprisingly, most of 

the related articles were during the period between 1950s 

and 1980s. 

 

CASE REPORT 

A 39-year-old married adult male, from urban and 

middle socio-economic background, presented with a 

history of daily alcohol consumption (92-123 g of 

ethanol/day) and chewing of tobacco (15-20 packets) for 

10 years with the dependence pattern since 4 years. He 

was diagnosed with alcohol dependence syndrome, and 

tobacco dependence. On admission, vital parameters 

showed marginal alcohol withdrawal sympathetic 

activity with pulse rate of 96 beats/min and BP of 140/90 

mm of Hg. After alcohol detoxification, his BP had 

stabilized to 120/84 mm of Hg on day-8 of admission. 

 

Haematological and biochemical tests, including serum 

glucose (105 mg/dl), blood urea (25 mg/dl), complete 

blood count, and 1.0 mg/dl of creatinine was within 

acceptable ranges. With the exception of increased liver 

enzymes (serum glutamic oxaloacetic transaminase 120 

units/L, serum glutamic pyruvic transaminase 56 units/L, 
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and gamma-glutamyl transferase 96 units/L), liver 

function tests were normal.  

 

His abdominal ultrasonography revealed a slightly 

enlarged liver with grade 2 fatty infiltration. The patient 

and spouse were informed about the nature of the 

condition and the several treatment options, including 

DSF, in light of the frequent relapses. A dose of 500 mg 

per day was started once written informed consent for 

DSF therapy was obtained. 

 

Patients were discharged with DSF (500 mg/ day), and 

multi-vitamin supplementation. At discharge, his vital 

parameters were stable with pulse of 86 beats/min, and 

BP of130/80 mm of Hg. 

 

Blood sugar dysregulation 

 Hypoglycemia: disulfiram inhibits dopamineβ- 

hydroxylase, leading to altered norepinephrine 

levels, which may reduce gluconeogenesis and 

contribute to low blood sugar. 

 Hyperglycemia: it may also impair insulin secretion 

and lead to increased blood glucose levels in some 

cases. 

 Disulfiram has been linked to pancreatitis, which 

can worsen insulin resistance and affect glucose 

metabolism 

 

Disulfiram- ethanol reaction (DER) and diabetes 

If alcohol is consumed, the acetaldehyde buildup can 

trigger severe hypoglycemia, along with nausea, 

Vomiting and cardiovascular complications. 

 

Diabetic patients are at higher risk for hypertension and 

heart disease, and disulfiram can worsen cardiac stress, 

arrhythmias, and blood pressure fluctuateons. 

 

Effect on Type-2 Diabetes 

 Disulfiram has been shown to reduce inflammation, 

which plays a major role in insulin resistance and 

type 2 diabetes. 

 In some animal studies, disulfiram improved glucose 

tolerance and insulin sensitivity by suppressing 

inflammatory pathways (e.g., NLRP3 

inflammasome). 

 When taken with certain diabetes medications (like 

insulin or sulfonylureas), there could be an increased 

risk of hypoglycemia due to additive effects on 

glucose lowering 

 Disulfiram has been shown to inhibit the NLRP3 

inflammasome, a protein complex involved in 

inflammation. This could theoretically improve 

insulin sensitivity and reduce diabetic complications. 

 Some animal studies indicate that disulfiram may 

enhance insulin sensitivity, helping cells respond 

better to insulin and improving blood glucose 

control 
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