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Abstract: Ethanol in the form of an alcoholic 
beverage is the most consumed psychoactive 
substance worldwide, considered a potent 
depressant of the central nervous system, 
the drink is directly linked to a high rate of 
mortality and morbidities, which affect not 
only the individual but also the society in 
which it is inserted. In view of the seriousness 
of the problem that is alcoholism, the 
present research was carried out on the 
pharmacological aspects of ethanol and 
drug treatment for chronic alcoholism. An 
integrative review of the scientific literature 
was carried out with a database consisting of 
articles, monographs, dissertations and theses 
on the subject. In view of this, it appears that 
ethanol is a substance subject to dependence 
and when ingested in an abusive and chronic 
way it can lead to a series of complications 
in the body that correspond to more than 60 
types of diseases, making evident the need 
for an effective treatment for this problem. 
The drugs used in the treatment of chronic 
alcoholism still present a series of reactions and 
contraindications, limiting their use, which 
imposes the need for the search, research 
and development of new pharmacological 
treatment options.
Keywords: Alcohol. Alcoholism. Alcoholism.

INTRODUCTION
Ethanol has been used in the form of an 

alcoholic beverage since prehistoric times. Its 
use began with the fermented drink, containing 
low alcohol content, where beers and wine 
were produced, present from the tables of 
powerful and rich people, to religious rituals 
and ceremonies. Around the 11th century, 
the Arabs in their stills developed the distilled 
beverage, containing a high alcohol content 
(LAPA, 1989; MELONI E LARANJEIRA, 
2004). Today, alcohol is considered the most 
consumed psychoactive substance in the 
world, it has great acceptance, a symbol of joy 

and celebrations and its use is encouraged by 
the major media (REIS et al. 2014).

Apparently harmless, the act of drinking 
can become a problem both for the individual 
and his family, as well as for society, because 
it is a substance subject to dependence. 
Drunkenness begins when the amount of 
ethanol exceeds 50mg per 100 ml of blood, 
as alcohol intake increases, the effects of 
the substance become greater, developing 
resistance and dependence in the long term. 
The term chronic alcoholism is used to 
describe alcohol dependence, a serious public 
health problem, since, associated with its 
use, we have more than 60 types of diseases, 
from liver cirrhosis, various types of cancers, 
cardiovascular problems, disorders mental 
health and traffic accidents. Its medium and 
long-term use can bring a series of physical, 
mental and social complications (DUAILIBI 
and LARANJEIRA, 2007; COSTA, 2020).

According to the World Health 
Organization (WHO) about two billion 
people consume alcohol worldwide, whether 
in social drinking or as dependents, in 
2005 the II Household Survey on the Use of 
Psychotropic Drugs in Brazil was carried out, 
indicating that 12, 3% of people surveyed, 
aged between 12 and 65 years, meet criteria 
for alcohol dependence and about 75% have 
drunk at least once in their lives, the data 
also indicate that alcohol consumption is 
increasingly precocious, including among 
children and adolescents (CHAGAS, 2014).

Considering that the chronic and abusive 
consumption of ethanol is linked to serious 
health problems and significantly associated 
with causes of morbidity and mortality 
worldwide, it is necessary to search for forms 
of treatment that are effective and lasting 
in order to minimize risks and rehabilitate 
substance dependents. The present study 
aimed to review in the scientific literature 
the pharmacological aspects of ethanol and 
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the forms of drug treatment for chronic 
alcoholism. 

MATERIALS AND METHODS
For the development of the present 

study, an integrative review of the scientific 
literature was carried out, with the objective 
of gathering, synthesizing, organizing, 
and debating the investigated topic. The 
construction process of this research was 
based on different topics, in order to provide 
a more comprehensive understanding of the 
subject in question (BOTELHO; CUNHA; 
MACEDO, 2011).

Seeking to clarify the problem of this 
study, the research was carried out with the 
aim of expanding knowledge, providing 
the necessary basis for understanding and 
discussion on the subject.

Therefore, this review was carried out by 
searching the following databases: Scielo, BVS, 
Scholar Google, Portal CAPES and PAHO. 
These sites were chosen because they have 
scientific and reputable recognition in the area 
of health knowledge. To search for articles, 
the terms were used: alcohol, alcoholism, 
dependence, withdrawal syndrome and 
treatment of chronic alcoholism.

 The inclusion criteria consisted of articles, 
monographs, dissertations and theses written 
in Portuguese, English and Spanish, available 
for access and published in the last 15 years. 
Files that for some reason did not fit the 
proposed objective and theme were excluded.

RESULTS AND DISCUSSONS

ETHANOL FROM A PHARMACO-
LOGICAL POINT OF VIEW

Ethyl alcohol, also known as ethanol, is 
a liquid, volatile, colorless substance with 
a strong odor and burning taste, with high 
water solubility and rapid absorption. It has 
a molecular structure CH3CH2OH, with a 

molecular weight of 46.07 g/mol. It is formed 
from the fermentation of sugar in products 
such as ripe fruit. Alcohol can be ingested 
both in the forms of fermented beverages 
(wine and beer with an alcohol content 
between 3.5 and 15%) as well as in distilled 
beverages containing a higher alcohol content 
(up to 60% in some drinks), we also find 
ethanol used as fuel in vehicles, antiseptic and 
universal solvent, its boiling point is 78.5ºC 
(GOODMAN & GILMAN, 2012; REIS et al., 
2014).

Because ethanol is highly soluble in 
water, it reaches plasma levels in a short 
time, about 30 minutes may be enough 
for total absorption, when consumed in 
an empty state (KATZUNG et al, 2014; 
FIGUEIRA and JUNIOR, 2021). From the 
moment it comes into contact with the oral 
cavity, ethanol begins to be absorbed, the 
stomach and intestine are responsible for 
completing this process, soon after it will 
be distributed throughout the body mass, 
becoming present in greater amounts in the 
blood, brain, heart, lungs, liver, pancreas 
and kidneys respectively. Women, due to 
their lower body mass, tend to have higher 
blood concentrations and higher alcohol 
content compared to men. Due to its wide 
distribution and reaching the lungs, alcohol 
detection can be done through devices such 
as a breathalyzer (GOODMAN & GILMAN, 
2012; KATZUNG et al, 2014).

The liver is the organ responsible for 
metabolizing about 90% of all alcohol 
ingested, the rest will be eliminated through 
sweat, lungs, urine and tears. The process 
carried out by the liver will be the hepatic 
oxidation, through the action of the 
enzyme alcohol dehydrogenase (ADH) that 
will convert alcohol into acetaldehyde, a 
substance highly toxic to the human body. 
Acetaldehyde, in turn, will undergo the action 
of the aldehyde dehydrogenase enzyme and 
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will be converted into acetate, the alcohol 
metabolism process will form Nicotinamide 
Adenine Dinucleotide (NADH), which 
in turn, if produced in excess, generates 
metabolic disorders such as lactic acidosis, 
decreased uric acid eliminated by urine and 
hypoglycemia (ISAYAMA, 2008; REIS et al. 
2014).

Ethanol, despite its stimulating or 
euphoric effect, acts as a potent Central 
Nervous System (CNS) depressant. 2012). 
Ethanol affects all neurochemical systems 
in the brain, stimulates the release of 
dopamine, alters the reward system, and 
the communication between neurons. 
When it enters the brain, alcohol connects 
to both gamma-aminobutyric acid (GABA) 
receptors, responsible for inhibiting neurons, 
and glutamate receptors, which have an 
excitatory action. At GABAA receptors, 
ethanol binds and induces the inhibitory 
action of neurons, whereas at glutamate 
receptors, it prevents the excitatory effect from 
occurring (FUNCHS and WANNMACHER, 
2015; CHAGAS, 2014; COSTA, 2020).

The effects caused by the ingestion of the 
substance range from euphoria, anxiety relief, 
disinhibition, impairment of judgment, 
decision making, slurred speech, ataxia, and 
with increased consumption, sedation, CNS 
depression can occur, in more severe cases, 
respiratory depression, coma and death. 
With frequent consumption, the user can 
become resistant, tolerant or insensitive to 
alcohol, this tolerance leads the individual 
to ingest larger and more frequent doses to 
achieve the same results as before (CHAGAS, 
2014; FEITOSA, 2014).

CAS(mg/dL)1 Clinical Effect

50-100 Sedation, subjectively “high”, slower 
reaction times

100-200 Impaired motor function, slurred 
speech, ataxia

200-300 emesis, stupor

300-400 With the

>400 Respiratory depression, death

Table 1 - Effects of alcohol on various blood 
concentrations.

Source: KATZUNG et al, 2014.

ALCOHOL WITHDRAWAL 
SYNDROME AND THE USE OF 
BENZODIAZEPINES 
The alcohol-dependent individual, also 

called chronic alcoholic, when trying to 
abstain from the consumption of the substance 
abruptly, may present the Alcohol Withdrawal 
Syndrome (ASA), characterized by signs and 
symptoms such as anxiety, motor agitation, 
insomnia, changes in mood, tremors, nausea, 
vomiting, tachycardia, elevated blood 
pressure and reduced seizure threshold. 
SAA is responsible for a significant increase 
in morbidity and mortality associated with 
alcohol consumption. The first symptoms 
appear within 6 hours after stopping drinking, 
in less severe cases most of the symptoms 
disappear within one to two days, in more 
complex cases convulsions or hallucinations 
may occur in the first five days of abstinence. 
Anxiety and insomnia symptoms can remain 
indefinitely (FIGUEIRA E JUNIOR, 2021, 
DUAILIBI and LARANJEIRA, 2007).

Occasionally, in older users who have 
maintained a chronic, high and daily intake 
of alcohol for years, Delirium Tremens 
(DT) occurs, considered the worst of the 
complications in the mental health status of 
the alcoholic patient, as it presents a risk of 
mortality and in most cases, full recovery 
does not occur. DT can be installed in 24 
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to 72 hours of abstinence and can last for a 
week or extend for several months, the main 
characteristics are clouding of consciousness, 
confusion and hallucinations, a series of 
serious complications such as seizures, 
heart and respiratory failure, cerebral and 
pulmonary edema and various physiological 
disorders (KATZUNG et al, 2014; FIGUEIRA 
E JUNIOR, 2021).

The pharmacological treatment of SAA is of 
paramount importance to achieve the recovery 
of the chronic alcoholic patient. It is necessary 
to carry out the balance of electrolytes and 
deficit of vitamins and minerals, thiamine 
therapy is recommended in all cases of 
AAS, in order to prevent the development 
of Wernicke-Korsakoff syndrome. The 
drug approach includes benzodiazepines 
as the main class chosen for the treatment 
of withdrawal, since these drugs replace 
alcohol in GABA receptors, minimizing the 
increase in neuron excitability generated 
by glutamatergic increase (GOODMAN & 
GILMAN, 2012; KATZUNG et al, 2014).

Figure 1 - Structure of the GABA receptor.

Source: AMARAL E MACHADO, 2012.

The most used benzodiazepine for 
SAA is Diazepam, in more severe patients, 
the administration is preferably given 
intravenously, in less severe cases, the drug 
can be administered orally. The disadvantage 
of diazepam is its slow metabolism and 

elimination, which can generate an 
accumulation of its metabolites, especially in 
patients with hepatic complications, for these, 
the most indicated drugs are lorazepam and 
oxazepam, both have a short half-life and 
are converted into inactive water-soluble 
metabolites, facilitating excretion. A gradual 
reduction in benzodiazepine intake must 
occur in a programmed way, as soon as the 
normalization of NS and especially sleep are 
reestablished (AMARAL AND MACHADO, 
2012; COSTA, 2020; KATZUNG et al, 2014). 

PHARMACOLOGICAL TREATMENT 
FOR CHRONIC ALCOHOLISM 
Although treating alcohol dependence is 

a multidisciplinary task, pharmacological 
treatment plays an important role in the 
patient’s recovery, helping to reduce the 
symptoms of SAA, maintaining abstinence 
and reducing the desire for drinking, 
increasing adherence to treatment and 
minimizing the relapses. For a long time, 
pharmacological interventions were limited 
to the treatment of SAA and to the use of 
disulfiram, considered the main anti-alcohol 
drug for producing an aversion to drink. In 
recent years, drugs such as naltrexone and 
acamprosate have been approved by the Food 
and Drug Administration (FDA) to treat 
alcohol dependence. In Brazil, the National 
Health Surveillance Agency (ANVISA) only 
approves the use of disulfiram and naltrexone. 
The European Medicines Agency, in turn, 
has not yet approved the use of long-acting 
naltrexone (CHAGAS, 2014; FEITOSA, 2014).

Disulfiram
Tetraethylthiuram disulfide – disulfiram 

(DSF) was approved by the FDA in 1951 as the 
first drug used to treat chronic alcoholism. It 
has an aversive effect on alcohol by altering the 
way the substance is metabolized in the body. 
Drug therapy with the DSF becomes successful 
when the patient accepts the treatment and 



6
International Journal of Health Science ISSN 2764-0159 DOI 10.22533/at.ed.1592292208069

understands the drug’s mechanisms of action, 
in addition to maintaining abstinence and 
joining an alcohol dependence treatment 
and social rehabilitation program such as 
Alcoholics Anonymous (AA). ) (COSTA, 
2014; FIGUEIRA E JUNIOR, 2021). The 
mechanism of action of DSF occurs through 
the irreversible inhibition of the ADH 
enzyme, indispensable in the metabolism of 
alcohol when it is in the acetaldehyde stage 
(FEITOSA, 2014).

If alcohol is ingested in association with 
the DSF drug, there will be an accumulation 
of acetaldehyde, which, as it is a substance 
toxic to the human body, will result in the 
ethanol-disulfiram reaction, which consists 
of a series of unwanted effects considered 
to be of intense intensity. moderate, such as 
the flushing, headache, nausea and vomiting, 
sweating, low blood pressure, and mental 
confusion. The symptoms described can 
appear in less than 30 minutes after the 
concomitant ingestion of the two substances 
and can last for hours. In more severe cases, 
symptoms can evolve, causing arrhythmia, 
unconsciousness, convulsions, respiratory 
depression, myocardial infarction, acute 
congestive heart failure and, in the worst 
case, death (CASTRO AND BALTIERI, 
2004; REIS et al., 2014). 

The ethanol-disulfiram reaction can have 
adverse effects even when contact occurs 
topically or with the ingestion of minimal 
amounts, such as alcohol present in foods with 
vinegar, for example. The use of cosmetics 
must also be done with caution, since we 
can find the substance in products such as 
aftershave lotions, colognes, deodorants, 
antiseptics, among others. It is important to 
warn the patient that all sources of alcohol 
must be avoided during treatment and up to 
two weeks after stopping DSF intake, the time 
necessary for the body to completely eliminate 
the substance (FIGUEIRA E JUNIOR, 2021).

Abstinence of at least 12 hours is 
recommended to start using DSF, in order 
to achieve a good response to treatment. The 
initial dosage will be 500mg/day lasting one to 
two weeks, after this period, the maintenance 
dose is 250mg/day, which may vary between 
125mg/day and 500mg/day, depending 
on the patient and their clinical history. 
(COSTA, 2020). It is worth mentioning that 
the DSF does not have a significant reduction 
in the desire for alcohol, for this reason the 
patient must remain motivated to remain in 
treatment, counting on a support network 
and specialized supervision (CHAGAS, 
2014).

Although Disulfiram is a well-tolerated 
medication, some side effects apart from 
ethanol-disulfiram reactions can be listed. 
Hepatitis is described as a rare adverse event, 
but it can occur, especially after the first two 
months of taking the drug. It is vitally important 
to monitor liver functions periodically, it is 
recommended to perform exams every 15 days 
during the initial two months of treatment 
and after this period, exams can occur on a 
quarterly basis. Associated with the use of the 
drug, reactions such as drowsiness, fatigue, 
erectile dysfunction and, less frequently, 
neuropathies, dermatological problems, 
psychiatric and gastrointestinal disorders have 
been described (CASTRO AND BALTIERI, 
2004; FEITOSA, 2014).

DSF is contraindicated in patients with 
hypersensitivity to disulfiram or other 
components of the formula, hypersensitivity 
to latex, pesticides or fungicides, liver failure 
or cirrhosis, diabetes mellitus, epilepsy, renal 
failure, cardiac complications, the elderly 
and in pregnant women the DSF presents a 
risk of abnormalities congenital. The drug 
must not be used for treatment without the 
patient’s consent, since it is contraindicated 
in concomitant use with alcohol (FEITOSA 
2014; FIGUEIRA E JUNIOR, 2021).
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Naltrexone 
Naltrexone (NTX) in oral form was 

approved in 1994 by the FDA as a potent 
and promising tool to treat alcoholism. The 
drug has a competitive antagonist action 
to opioid receptors in the human body, 
considerably reducing the pleasurable 
and rewarding sensation acquired when 
ingesting the alcoholic beverage. NTX proved 
to be effective in inhibiting the desire for 
alcohol consumption and reducing relapses. 
Considered the first drug approved for 
the treatment of alcohol dependence since 
disulfiram, presenting an innovative proposal, 
and with a different treatment perspective, 
since it is not considered an aversive drug. In 
2006, the FDA approved the use of NTX for 
injectable and prolonged-release applications 
(CASTRO and BALTIERI, 2004; FEITOSA 
2014).

The pharmacotherapeutic indication of 
NTX consists of the daily intake of 25mg/
day during the first week of treatment, in 
order to minimize the occurrence of adverse 
events, subsequently, the recommendation 
is 50mg/day. The treatment must be 
maintained for at least 12 weeks (CASTRO 
and BALTIERI, 2004). NTX with extended 
release must be administered by injection and 
intramuscularly once a month, with doses of 
380 mg/month, this form of administration 
aims to minimize the problems of non-
adherence to treatment (FEITOSA, 2014). 
It is worth mentioning that even in the face 
of the correct pharmacotherapy, there may 
be non-adherence to treatment, since there 
is a variation in the alcoholic population, 
with different endophenotypes, generating 
different responses to treatment with NTX 
(CHAGAS, 2014).

The use of NTX is contraindicated in cases 
of allergy or hypersensitivity to naltrexone 
or any of the components of the formula, 
hepatitis or liver cirrhosis, association with 

opioid analgesics such as morphine and its 
derivatives, opioid dependence, in cases of 
acute opioid withdrawal syndrome, pregnant 
women must not use the substance without 
medical knowledge and monitoring. Drug 
treatment with NTX must start only after a 
period of abstinence from opioids of at least 
7 - 10 days, avoiding symptoms similar to 
SAA. Adverse effects related to the drug are 
nausea, anorexia, gastrointestinal discomfort, 
headache, dizziness, fatigue and anxiety. NTX 
can cause hepatotoxicity, for this reason it is 
important to monitor the serum levels of liver 
enzymes periodically and in cases of changes 
it is recommended to suspend treatment 
(CASTRO AND BALTIERI, 2004; COSTA, 
2020).

Acamprosate 
In 2004, the FDA approved the use of 

calcium acetylhomotaurinate - acamprosate 
(ACA) to treat chronic alcoholism. The 
drug has the potential to reduce the desire 
to drink alcohol. Although there is no exact 
knowledge of its mechanism of action, studies 
show that ACA acts directly on the CNS, as 
a glutamate antagonist and GABA agonist, 
returning the stabilization previously altered 
by the abusive and chronic consumption of 
alcohol, inhibiting the compensatory system 
and hyperarousal., in addition to reducing 
the desire to drink. It is not an aversive drug 
(FEITOSA 2014).

ACA must be administered to patients 
with a body weight greater than 60 kg, the 
recommended dosage is three daily tablets 
of 333.3 mg/dose, before meals, the dose 
can be adjusted according to the patient’s 
body weight and may be higher. or less. The 
treatment time must be between 6 and 12 
months (CHAGAS, 2014). ACA is slowly 
absorbed and bioavailability is low and can 
be reduced to zero if administered with food. 
The elimination of the drug occurs through 
the urine and about 90% is excreted in full, 
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which makes it contraindicated for patients 
suffering from renal failure. There are no 
studies that prove the safety of the drug in 
pregnant women. The most common adverse 
effects are gastrointestinal disorders (nausea, 
vomiting and diarrhea), skin disorders 
(rash), intoxication, mental confusion and 
drowsiness (CASTRO AND BALTIERI, 2004; 
KATZUNG et al, 2014).

FINAL CONSIDERATIONS
The present research brings to evidence 

how the abusive and chronic consumption 
of ethanol is alarming and it is a public 
health problem, since it compromises the 
life and health of the alcoholic individual, 
his family and society as a whole, being a 
cause of morbidity and mortality worldwide. 
Therefore, it is necessary to understand 
the pharmacology of ethanol and chronic 

alcoholism, since it is a serious disease 
and its treatment cannot be limited to 
the patient’s wishes, denoting the need 
for pharmacotherapy, so that it can be 
done. possible to overcome SAA, patient 
rehabilitation and elimination of relapses.

The search in the scientific literature 
showed how deficient is the treatment 
consisting only of a trio of drugs (disulfiram, 
naltrexone and acamprosate), which are 
effective only for a part of the population 
for which they are intended, in addition to 
presenting a series of adverse events and 
contraindications., making it unfeasible 
or compromising treatment adherence for 
many patients. It is concluded that although 
there are drugs available for alcoholism, it is 
necessary to research and develop new drug 
alternatives in order to help patients in the 
rehabilitation and control of the disease.
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