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Abstract

Barbiturate poisoning, a critical medical condition arising from the toxic effects of excessive barbiturate exposure, presents a 
complex clinical challenge. This review explores the multifaceted landscape of barbiturate poisoning, encompassing its historical 
context, causes, clinical manifestations, diagnostic approaches, and therapeutic interventions. Barbiturates, once prominent 
for their sedative properties, have witnessed a decline in medical use due to safety concerns and the advent of alternative 
medications. Causes of poisoning range from intentional overdoses in suicide attempts to accidental ingestion, misuse of 
prescription medications, and recreational or illicit use. Barbiturate overdose can cause central nervous system depression, 
respiratory failure, and circulatory collapse. It is important to recognize and treat barbiturate poisoning as soon as possible. 
Laboratory testing and clinical evaluation are used to provide a diagnosis, and emergency response plans put a priority on 
receiving medical care as soon as possible. Treatment modalities include supportive care, activated charcoal administration, and 
specific antidotes in severe cases. Preventive measures emphasize secure medication storage, education on the risks of misuse, 
and mental health support. This abstract provides a comprehensive overview of barbiturate poisoning, emphasizing the need for 
heightened awareness, early intervention, and a holistic approach to mitigate its impact on public health.
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Introduction

Barbiturates are a class of central nervous system (CNS) 
depressants that act on the gamma-aminobutyric acid 
(GABA) receptors in the brain and used as a wide spectrum 
of central nervous system depression from mild sedation 
to coma till 1960. However, their usage has significantly 
declined due to the emergence of safer alternatives like 
benzodiazepines and concern over their potential for abuse 

and overdose. Their use in clinical practice has largely been 
replaced by benzodiazepines such as alprazolam, diazepam, 
and lorazepam due to the lower risk of overdose and available 
antidote to reverse toxicity. Barbiturates are used as a 
laboratory buffer and can be found in clinical and research 
laboratories [1]. Barbiturate poisoning can occur when an 
individual ingests an excessive amount of these drugs, either 
accidentally or intentionally, leading to severe and potentially 
life-threatening consequences. Intentional overdosing 
during suicide attempts, inadvertent consumption, and 
improper administration of prescription drugs are only a 
few of the reasons of barbiturate poisoning. When people 
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take barbiturates recreationally or get them illegally, the 
risks heightened [2]. Barbiturate poisoning is characterized 
by symptoms that are mostly caused by depression of the 
central nervous system, including sleepiness, disorientation, 
and poor coordination. One characteristic that is common is 
respiratory depression, which can lead to respiratory failure. 
Cardiovascular collapse is another potential consequence, 
emphasizing the seriousness of barbiturate toxicity [3]. 
Diagnosing barbiturate poisoning involves a combination 
of clinical assessment and laboratory tests. Healthcare 
professionals may utilize toxicology screens and blood tests 
to confirm the presence of barbiturates in the system. The 
management of barbiturate poisoning involves a multifaceted 
approach. Activated charcoal may be administered to limit 
absorption, and gastric lavage (stomach pumping) could be 
considered in certain situations. Supportive care, including 
maintaining airway patency, respiratory support, and 
addressing cardiovascular complications, is crucial [4].

Background

In 1864, German chemist Adolf von Baeyer was first 
synthesized the barbiturates. Barbiturates were first 
synthesized barbiturate and developed the barbituric acid as 
a product with urea. Further other chemists are modified the 
structure of barbiturates to create different compounds with 
pharmacotherapeutic properties.

Barbiturates acquired prominence for their medicinal uses 
in the early to mid-20th century. They were recommended 
by doctors for a variety of conditions, such as anxiety, 
sleeplessness, epilepsy, and as pre-anesthetic drugs before 
surgery [5].

Concerns about the barbiturates potential for misuse and 
dependency surfaced as they became more accessible. Long 
term users of these medications run the risk of developing 
tolerance, dependency and withdrawal symptoms. 
Barbiturates were also obtained illegally and used 
recreationally, which added to the escalating public health 
problem [6].

	Decline in Medical Use
The development of substitute drugs with less adverse 
effects caused the medical community to reassess the 
efficacy and safety of barbiturates. A turning point was the 
introduction of benzodiazepines, which had a decreased risk 
of overdose and respiratory depression. Barbiturates were 
gradually overtaken by benzodiazepines in many therapeutic 
applications, which resulted in a decline in the number of 
prescription rates for the latter. In contemporary medicine, 
the use of barbiturates is limited and highly regulated. Their 
role has been largely superseded by safer and more selective 
medications. Barbiturates are now mainly employed 

in specific medical scenarios, such as certain types of 
anesthesia, where their properties are advantageous under 
controlled conditions [7].

Causes of Barbiturate Poisoning

Intentional Overdose: Individuals may intentionally ingest 
barbiturates in an attempt to harm themselves or as part of 
a suicide attempt. 
Accidental Ingestion: This is particularly true in cases 
involving children or individuals who are not aware of the 
potential dangers of these drugs.
Misuse or Abuse of Prescription Medications: 
Barbiturates are sometimes prescribed for conditions like 
anxiety, insomnia, or epilepsy. However, misuse can occur 
when individuals take higher doses than prescribed, use 
them more frequently than directed, or use them without a 
legitimate medical need. Such practices increase the risk of 
overdose and poisoning [8].
Recreational Use: Barbiturates have a history of recreational 
use due to their ability to induce relaxation and euphoria. 
Individuals may misuse these drugs for non-medical 
purposes, seeking altered states of consciousness. 
Illicit Acquisition: Obtaining barbiturates without a valid 
prescription, often through illegal means, contributes to 
poisoning cases. The lack of medical supervision, combined 
with the potential for obtaining unregulated and unknown 
formulations, increases the risk of overdose [9].
Polydrug Use: Concurrent use of barbiturates with other 
substances, such as alcohol or other drugs, can significantly 
amplify the risk of poisoning. The synergistic effects of these 
combinations may lead to severe central nervous system 
depression, respiratory failure, and other life-threatening 
complications [10].

Toxicokinetics

Barbiturates differ in their rates of metabolic inactivation and 
lipid solubility, which determines their different durations, 
onset of action, half-lives, and toxicities. Oral treatment 
takes 20 to 60 minutes to start working, but intravenous 
administration takes 5 minutes to start working. Certain 
drugs (amobarbital, pentobarbital, and thiopental) have 
high lipid solubility, which facilitates their quick and efficient 
absorption and redistribution. Before being eliminated in 
the urine, the majority are quickly converted into inactive 
chemicals. Phenobarbital, on the other hand, is only slightly 
metabolized and remains unaltered in urine. Phenobarbital 
is a long-acting, polar drug that is slowly absorbed and slowly 
redistributed. Barbiturates are quickly secreted into breast 
milk after crossing the placenta [11]. Barbiturates are hepatic 
inducers, which imply that they will cause other drugs, 
including other barbiturates, to be metabolized. Certain 
beta-blockers have seen a decrease in plasma concentrations 
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and an increase in clearance rate when administered with 
pentobarbital and phenobarbital. When using a beta-blocker, 
abruptly stopping these barbiturates might intensify their 
effects or result in overt toxicity [12].

Signs and Symptoms of Barbiturate Poisoning

The onset of symptoms may be gradual, especially in cases of 
chronic barbiturate use, or rapid in cases of acute poisoning. 
Additionally, co-ingestion with other substances, such as 
alcohol or opioids, can exacerbate the severity of symptoms. 
Barbiturate toxicity can be life-threatening, particularly due 
to the risk of respiratory depression and cardiovascular 
collapse. If there is suspicion of barbiturate poisoning, 
immediate medical attention is crucial [13].

State of Condition Signs and symptoms

1. Central Nervous System 
Depression

• Profound sedation / 
drowsiness
• Confusion
• Slurred speech
• Impaired coordination

2. Respiratory Depression
• Shallow or slow breathing
• Respiratory arrest in se-
vere cases

3. Cardiovascular Effects

• Hypotension (low blood 
pressure)
• Bradycardia (slow heart 
rate)
• Cardiovascular collapse in 
severe cases

4. Gastrointestinal Distress
• Nausea
• Vomiting

5. Hypothermia • Decreased body 
temperature

6. Mental Status Changes
• Agitation
• Delirium
• Coma in severe cases

7. Pupillary Changes • Constricted pupils (miosis)
8. Skin Changes • Cool, clammy skin

Table 1: Signs and Symptoms of Barbiturate Poisoning.

Diagnosis

Clinical Assessment
	History: Obtain a detailed history, including the patient’s 

medical history, medication history, and any recent 
exposures to potential sources of barbiturates.

	Physical Examination: Perform a thorough physical 
examination to assess vital signs, neurological status, 
and any signs of respiratory distress or central nervous 
system depression [14].

Electrocardiogram (ECG or EKG)
Perform an ECG to monitor for any cardiac abnormalities, as 
barbiturate toxicity can affect the cardiovascular system.

Urine and Blood Tests
Perform toxicology screens on urine and blood samples to 
detect the presence of barbiturates. Serum plasma levels 
more than 8mg/dL is associated with the coma [15].

Treatment

Barbiturate poisoning is treated with specialized measures, 
supportive care, and occasionally antidote administration. 
It’s crucial to remember that the exact course of treatment 
may change depending on the degree of poisoning, the 
particular barbiturate used, and the clinical state of each 
patient. 

Supportive Care
	Airway Management: Ensure a patent airway and 

provide assisted ventilation or mechanical ventilation 
as needed, especially in cases of respiratory depression.

	Oxygen Therapy: Administer supplemental oxygen to 
maintain adequate oxygenation.

	Monitoring: Continuously monitor vital signs, including 
heart rate, blood pressure, respiratory rate, and oxygen 
saturation [16].

Activated Charcoal
Administer activated charcoal to absorb unabsorbed 
barbiturates in the gastrointestinal tract, especially if 
ingestion is recent and the patient is conscious.

Gastric lavage (preferably with a large-bore, double-lumen 
tube), can be done with benefit up to 12 to 24 hours post 
ingestion [17].

Urinary Alkalinization
In some cases, urinary alkalinization with sodium 
bicarbonate may be employed to enhance the elimination of 
barbiturates through the urine. This is particularly useful for 
weakly acidic barbiturates [18].

Hemodialysis
	In severe cases or when toxicity is life-threatening, 

hemodialysis may be considered to enhance the removal 
of barbiturates from the bloodstream. This is particularly 
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relevant for certain long-acting or highly protein-bound 
barbiturates.

	Hemoperfusion not associated with the electrolyte 
imbalances, hypothermia, hypotension and 
platelet consumption, decreased serum calcium. So 
hemoperfusion is not recommended as treatment option 
in barbiturate poisoning. Even though hemoperfusion 
can clear barbiturates two to four times more rapidly 
than dialysis [19].

Flumazenil
Using the flumazenil is still controversial practice.
Flumazenil is a specific antagonist for certain barbiturates, 
but its use is controversial. It is primarily effective against 
barbiturates that have benzodiazepine-like properties. 
However, its administration may precipitate seizures, 
especially in patients with a history of seizures or in cases of 
mixed drug overdose [20].

Anticonvulsant Medications
Administer anticonvulsant medications if seizures occur as a 
complication of barbiturate poisoning [21].

Forced alkaline diuresis is said to be particularly useful in 
phenobarbitone poisoning [22].

Consultation with a Poison Control Center
Seek guidance from a poison control center or a medical 
toxicologist for specific recommendations based on the 
individual circumstances of the poisoning.

Withdrawal may be treated by reinstitution of phenobarbitone, 
and a programmed of gradual reduction over three weeks. 
A tapering schedule of 10 percent every 3 days has been 
used successfully [23]. It’s crucial to emphasize that the 
management of barbiturate poisoning should be conducted 
in a medical setting under the supervision of healthcare 
professionals [24]. The treatment plan may need to be 
tailored to the individual patient, and decisions regarding 
interventions, such as the use of activated charcoal or specific 
antidotes, should be based on the clinical presentation and 
available information [25].

Conclusion

In conclusion, barbiturate poisoning requires prompt and 
thorough medical attention since it is a serious and potentially 
fatal medical emergency. The seductive qualities of these 
sedative-hypnotic drugs conceal the potential hazards they 
pose to many organ systems, especially the respiratory and 
central neurological systems. A comprehensive diagnosis 
approach is crucial due to the complicated interaction of 
symptoms, which can range from moderate sedation to 

severe respiratory depression.

The absence of a universal antidote for barbiturate 
poisoning accentuates the challenges in its management. 
Treatment protocols rely on a combination of supportive 
care, respiratory support, and, in select cases, interventions 
like activated charcoal administration or hemodialysis. The 
controversial role of flumazenil as a potential antagonist 
further emphasizes the need for cautious consideration 
in the context of individual patient characteristics and the 
specific barbiturate involved.

This exploration into barbiturate poisoning serves as a 
reminder of the critical role healthcare professionals play 
in identifying and addressing this medical emergency. 
Timely recognition, meticulous diagnostic evaluation, and 
appropriate therapeutic interventions are paramount in 
optimizing patient outcomes. It is critical to raise public 
awareness among medical professionals and the general 
public as we negotiate the fine line between the therapeutic 
use of barbiturates and the possible hazards associated with 
their abuse. To lessen the chance of barbiturate poisoning and 
protect those who might be at risk, by promoting a culture of 
awareness, education, and cautious pharmaceutical use.
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