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I. Introduction 

Toxicology is a critical component of emergency medicine, 

encompassing the assessment, diagnosis, and management of 

poisonings and toxic exposures. The emergency department 

(ED) serves as the frontline for evaluating and treating patients 

who present with various toxicological emergencies. 

Understanding common poisonings and their management 

protocols is essential for emergency healthcare providers to 

deliver timely and effective care. The incidence of toxic 

exposures leading to ED visits continues to pose a significant 

public health concern worldwide. Accidental ingestions, 

intentional overdoses, occupational exposures, and 

environmental toxins contribute to the diverse spectrum of 

toxicological emergencies encountered in the ED. These 

incidents can result in a range of clinical manifestations, from 

mild symptoms to life-threatening complications, necessitating 

prompt intervention and specialized management strategies. 

This research paper aims to provide a comprehensive review of 

common poisonings encountered in the ED setting, along with 

established management protocols. By examining the 

epidemiology, clinical presentation, diagnostic approach, and 

therapeutic interventions for each poisoning, this paper seeks to 

enhance the understanding of toxicological emergencies among 

healthcare professionals and facilitate the delivery of optimal 

patient care. The scope of toxicology in the ED extends beyond 

the identification of specific toxins to encompass the principles 

of toxicokinetics and toxicodynamics. Understanding the 

absorption, distribution, metabolism, and elimination of toxic 

substances is paramount in predicting clinical outcomes and 

guiding therapeutic interventions. Additionally, recognizing the 

mechanisms of toxicity and the spectrum of clinical effects 

associated with different toxins is essential for making accurate 

diagnoses and formulating appropriate treatment plans.  

Abstract  

Toxicology emergencies represent a significant burden on emergency department (ED) resources worldwide. This 

paper provides a comprehensive review of common poisonings encountered in the ED, along with evidence-based 

management protocols. The review covers poisonings involving acetaminophen, opioids, carbon monoxide, 

organophosphates, benzodiazepines, ethanol, salicylates, and cyanide. Each poisoning is discussed in terms of 

epidemiology, clinical presentation, diagnostic evaluation, and management strategies. General principles of 

toxicology management in the ED are also outlined. Understanding these common toxicological emergencies and 

their management protocols is essential for emergency physicians to provide timely and effective care to poisoned 

patients. 
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Figure 1. Block Diagram Depicting Toxicology in the Emergency Department 

 

The management of toxicological emergencies in the ED is 

guided by established protocols and evidence-based guidelines 

tailored to the specific toxin involved. Rapid assessment and 

stabilization of patients, including airway management, 

hemodynamic support, and correction of metabolic 

derangements, are fundamental components of initial 

management. Decontamination measures, such as gastric 

lavage, activated charcoal administration, and dermal irrigation, 

may be indicated based on the timing and nature of the exposure. 

The administration of antidotes and specific therapies targeted at 

reversing or mitigating the toxic effects of certain substances 

plays a crucial role in toxicology management. Antidotes such 

as naloxone for opioid overdose, N-acetylcysteine for 

acetaminophen toxicity, and atropine for organophosphate 

poisoning exemplify the tailored approach to antidotal therapy 

in the ED. Additionally, supportive care, including respiratory 

support, fluid resuscitation, and monitoring for complications, is 

essential in optimizing patient outcomes. Collaboration with 

poison control centers, toxicology specialists, and other 

healthcare professionals is integral to the multidisciplinary 

approach in managing toxicological emergencies. Poison 

control centers provide expert consultation, toxicological 

information, and guidance on treatment algorithms, enhancing 

the capacity of ED providers to deliver evidence-based care. 

 

II. Acetaminophen Poisoning 

Acetaminophen (paracetamol) is one of the most encountered 

toxic exposures in the emergency department, with overdoses 

often occurring accidentally or intentionally. Despite its 

widespread availability as an over-the-counter medication, 

acetaminophen toxicity can lead to severe hepatotoxicity and 

potentially fatal outcomes if not promptly recognized and 

managed. 

A. Epidemiology 

Acetaminophen overdose accounts for a significant proportion 

of medication-related poisonings worldwide. In the United 

States alone, acetaminophen toxicity is responsible for 

approximately 50,000 emergency department visits annually, 

with several thousand cases progressing to severe hepatotoxicity 

requiring hospitalization and advanced interventions. 

B.  Clinical Presentation 

The clinical presentation of acetaminophen poisoning typically 

follows a predictable course, characterized by distinct stages. In 

the early phase, patients may be asymptomatic or present with 

nonspecific symptoms such as nausea, vomiting, and abdominal 

pain. As the toxicity progresses, signs of hepatic involvement, 

including jaundice, coagulopathy, and hepatic encephalopathy, 

may manifest, indicating severe liver injury. 

C.  Diagnosis 

The diagnosis of acetaminophen poisoning hinges on a 

comprehensive clinical assessment coupled with laboratory 

evaluation. Measurement of serum acetaminophen levels, 

particularly within 4 to 24 hours post-ingestion, is crucial for 

assessing the risk of hepatotoxicity. Additionally, serum liver 

function tests, coagulation studies, and arterial blood gas 

analysis aid in evaluating the extent of liver injury and metabolic 

derangements. 

D. Management 

The management of acetaminophen poisoning revolves around 

timely intervention aimed at preventing or mitigating 

hepatotoxicity. Key principles of management include: 

 Decontamination: Gastric lavage or administration of 

activated charcoal may be considered in cases of recent 

ingestion to reduce acetaminophen absorption. 

 N-acetylcysteine (NAC) Administration: NAC serves 

as the cornerstone of antidotal therapy for 

acetaminophen toxicity, exerting its protective effects 

by replenishing hepatic glutathione stores and 

enhancing detoxification pathways. The administration 

of NAC is guided by nomograms based on serum 

acetaminophen levels and time since ingestion, with 

intravenous or oral regimens available for use. 

 Supportive Care: Patients with severe acetaminophen 

poisoning require meticulous supportive care, 

including monitoring of vital signs, fluid resuscitation, 

correction of electrolyte abnormalities, and 
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management of complications such as hepatic 

encephalopathy and coagulopathy. Advanced 

interventions, including liver transplantation, may be 

necessary in cases of fulminant hepatic failure 

refractory to medical therapy. 

E.  Prevention 

Preventive strategies aimed at reducing the incidence of 

acetaminophen poisoning include public education campaigns 

highlighting the importance of safe medication use, adherence 

to recommended dosing guidelines, and awareness of the 

potential risks associated with excessive acetaminophen 

consumption, particularly in combination products. 

 

Aspect Description 

Epidemiology Acetaminophen overdose is a leading cause of medication-related poisonings worldwide. 

Clinical 

Presentation 

Early symptoms include nausea, vomiting, and abdominal pain, progressing to hepatic encephalopathy and 

jaundice in severe cases. 

Diagnosis Serum acetaminophen levels, liver function tests, and arterial blood gas analysis are key diagnostic 

modalities. 

Management N-acetylcysteine administration within the appropriate timeframe is essential for preventing 

hepatotoxicity. 

Table 1. Summarizes the fundamental concept of Acetaminophen Poisoning. 

 

This table outlines key aspects of acetaminophen poisoning, 

including its epidemiology as a common cause of overdose in 

the emergency department (ED), typical clinical presentation 

such as nausea and abdominal pain, diagnostic evaluation 

methods including serum acetaminophen levels, and 

management strategies such as N-acetylcysteine (NAC) 

administration and supportive care. 

 

III. Opioid Poisoning 

Opioid poisoning constitutes a major public health crisis 

worldwide, with a significant impact on morbidity and mortality. 

The emergency department (ED) frequently encounters cases of 

opioid overdose, necessitating prompt intervention to prevent 

adverse outcomes. 

A. Epidemiology 

The opioid epidemic has led to a surge in opioid-related 

poisonings, with prescription opioids, heroin, and synthetic 

opioids such as fentanyl contributing to the escalating incidence 

of overdoses. In the United States, opioid overdose deaths have 

reached unprecedented levels, highlighting the urgent need for 

effective intervention strategies. 

B. Clinical Presentation 

Opioid poisoning presents with a spectrum of clinical 

manifestations, ranging from respiratory depression and altered 

mental status to cardiovascular collapse and death. The classic 

triad of opioid toxicity includes respiratory depression, pinpoint 

pupils (miosis), and decreased level of consciousness. However, 

the presentation may vary depending on factors such as the type 

and potency of the opioid ingested, co-ingestants, and individual 

patient factors. 

C. Diagnosis 

The diagnosis of opioid poisoning is primarily clinical, relying 

on history, physical examination findings, and supportive 

laboratory tests. Urine toxicology screening may confirm opioid 

exposure, although it may not always be readily available in the 

acute setting. Additionally, laboratory studies such as arterial 

blood gas analysis and serum electrolyte measurement aid in 

assessing the severity of respiratory depression and metabolic 

derangements. 

D. Management 

The management of opioid poisoning in the ED revolves around 

the rapid reversal of respiratory depression and stabilization of 

vital signs. Key components of management include: 

 Airway Management: Immediate attention to airway 

patency and adequate ventilation is paramount in 

patients with severe respiratory depression or airway 

compromise. Endotracheal intubation may be 

necessary in cases of impending respiratory failure. 

 Naloxone Administration: Naloxone, a competitive 

opioid antagonist, is the mainstay of treatment for 

opioid overdose. It rapidly reverses opioid-induced 

respiratory depression and restores spontaneous 

ventilation. Intravenous, intramuscular, and intranasal 

routes of naloxone administration are available, with 

dosing guided by the severity of overdose and response 

to initial therapy. 

 Supportive Care: In addition to naloxone 

administration, supportive measures such as 

supplemental oxygen, intravenous fluids, and cardiac 

monitoring are essential in managing opioid poisoning. 

Close monitoring for complications, including 

aspiration pneumonia, pulmonary edema, and 

rhabdomyolysis, is warranted, particularly in cases of 

prolonged hypoxia or multi-drug ingestions. 

E. Prevention 

Preventive strategies aimed at addressing the opioid epidemic 

include increased access to naloxone distribution programs, 

opioid prescribing guidelines, medication-assisted treatment for 

opioid use disorder, and public awareness campaigns on safe 

opioid use and overdose recognition. Additionally, efforts to 

curb illicit opioid trafficking and improve access to addiction 

treatment services are crucial in mitigating the impact of opioid 

poisoning on communities. 

 

Aspect Description 

Epidemiology Opioid overdoses, including prescription opioids and illicit drugs, have risen dramatically in recent years. 

Clinical 

Presentation 

Symptoms include respiratory depression, altered mental status, and pinpoint pupils. 

Diagnosis Clinical assessment, urine toxicology screening, and evaluation for co-ingestion of other substances. 

Management Naloxone administration for opioid reversal and supportive care for respiratory and hemodynamic support. 

Table 2. Summarizes the fundamental concept of Opioid Poisoning. 
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This table summarizes important information related to opioid 

poisoning, including its rising incidence, clinical presentation 

characterized by respiratory depression and altered mental 

status, diagnostic evaluation methods such as opioid toxicology 

screening, and management strategies encompassing airway 

support, naloxone administration, and considerations for 

addiction treatment. 

 

IV. Carbon Monoxide Poisoning 

Carbon monoxide (CO) poisoning poses a significant threat to 

public health, with exposure to this colourless, odourless gas 

resulting in a broad spectrum of clinical manifestations, ranging 

from mild symptoms to life-threatening complications. As a 

common environmental toxin, CO poisoning frequently presents 

to the emergency department, necessitating prompt recognition 

and intervention to prevent adverse outcomes. 

A. Epidemiology 

CO poisoning is a leading cause of unintentional poisoning 

worldwide, accounting for a substantial number of emergency 

department visits and hospitalizations annually. Sources of CO 

exposure include faulty heating systems, gas appliances, motor 

vehicle exhaust, and fires, with indoor environments posing a 

particularly high risk, especially during the colder months. 

B. Clinical Presentation 

The clinical presentation of CO poisoning is nonspecific and can 

mimic various medical conditions, making diagnosis 

challenging. Common symptoms include headache, dizziness, 

nausea, vomiting, weakness, and altered mental status. In severe 

cases, patients may develop cardiovascular instability, 

respiratory failure, seizures, and coma, necessitating immediate 

medical attention. 

C.  Diagnosis 

Diagnosis of CO poisoning relies on a high index of suspicion 

based on clinical presentation and corroborative history of 

exposure. Measurement of carboxyhaemoglobin (COHb) levels 

via pulse oximetry or arterial blood gas analysis confirms the 

diagnosis and quantifies the degree of CO exposure. Imaging 

studies, such as noncontract head computed tomography (CT) 

and diffusion-weighted magnetic resonance imaging (MRI), 

may reveal characteristic findings indicative of CO-related 

neurotoxicity. 

D. Management 

Management of CO poisoning focuses on removing the patient 

from the source of exposure, providing supplemental oxygen 

therapy, and addressing potential complications. Key principles 

of management include: 

 Oxygen Therapy: High-flow oxygen administration via 

non-rebreather mask or endotracheal tube enhances CO 

elimination and facilitates the displacement of CO from 

hemoglobin, thereby reducing COHb levels and 

alleviating tissue hypoxia. 

 Hyperbaric Oxygen Therapy (HBOT): HBOT may be 

considered in cases of moderate to severe CO 

poisoning or in patients with delayed presentation, as it 

accelerates CO elimination, reverses tissue hypoxia, 

and mitigates the risk of neurological sequelae. 

 Supportive Care: Patients with CO poisoning require 

vigilant monitoring of vital signs, neurological status, 

and end-organ function. Management of 

complications, such as seizures, cardiac arrhythmias, 

and metabolic derangements, is essential to optimize 

patient outcomes. 

E. Prevention 

Preventive measures aimed at reducing the risk of CO poisoning 

include installation and maintenance of CO detectors in 

residential and commercial settings, regular inspection and 

servicing of heating systems and gas appliances, and education 

regarding the dangers of CO exposure and the importance of 

prompt recognition and evacuation in the event of suspected 

poisoning. 

 

Aspect Description 

Epidemiology Carbon monoxide poisoning commonly occurs due to faulty heating systems, fires, or indoor exposure to 

combustion sources. 

Clinical 

Presentation 

Early symptoms include headache, dizziness, and nausea, progressing to altered mental status and 

respiratory failure. 

Diagnosis Arterial blood gas analysis revealing elevated carboxyhaemoglobin levels, noncontract head CT for 

cerebral injury. 

Management Administration of 100% oxygen, hyperbaric oxygen therapy in severe cases, and supportive care. 

Table 3. Summarizes the fundamental concept of Carbon Monoxide Poisoning. 

 

The table highlights key aspects of carbon monoxide poisoning, 

including its common occurrence in enclosed spaces, clinical 

presentation featuring headache and altered mental status, 

diagnostic evaluation through carboxyhaemoglobins levels, and 

management approaches involving oxygen therapy, hyperbaric 

oxygen, and supportive care. 

 

V. Salicylate Poisoning 

Salicylate poisoning, resulting from the ingestion of aspirin or 

other salicylate-containing compounds, presents a significant 

toxicological challenge in the emergency department. 

Salicylates exert their toxic effects primarily through uncoupling 

oxidative phosphorylation and impairing cellular respiration, 

leading to metabolic acidosis, multi-organ dysfunction, and 

potentially life-threatening complications. 

A. Epidemiology 

Salicylate poisoning remains a relatively common cause of toxic 

ingestions, particularly in the pediatric population and 

individuals with psychiatric disorders or chronic pain 

conditions. Accidental ingestions, intentional overdoses, and 

therapeutic errors contribute to the burden of salicylate toxicity 

encountered in clinical practice. Moreover, the widespread 

availability of aspirin and salicylate-containing medications as 

over-the-counter products underscores the importance of 

vigilance in recognizing and managing salicylate poisoning. 

B.  Clinical Presentation 

The clinical presentation of salicylate poisoning varies 

depending on factors such as the dose ingested, the formulation 

of the salicylate compound, and the time elapsed since ingestion. 

Early symptoms often include nausea, vomiting, tinnitus, 

diaphoresis, and hyperventilation (respiratory alkalosis). As 

salicylate levels rise or toxicity progresses, patients may develop 

more severe manifestations, including metabolic acidosis, 
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hyperthermia, altered mental status, seizures, and cardiovascular 

collapse. 

C.  Diagnosis 

Diagnosing salicylate poisoning involves a combination of 

clinical assessment, history-taking, and laboratory testing. 

Patient history regarding medication use, timing of ingestion, 

and quantity consumed is essential in evaluating the likelihood 

of salicylate toxicity. Laboratory tests, including serum 

salicylate levels, arterial blood gas analysis, electrolyte panel, 

and serum lactate, aid in confirming exposure, assessing the 

severity of toxicity, and guiding treatment decisions. 

D. Management 

The management of salicylate poisoning encompasses several 

key principles aimed at enhancing salicylate elimination, 

correcting metabolic abnormalities, and providing supportive 

care. Key interventions include: 

 Decontamination: Gastric lavage or administration of 

activated charcoal may be considered in cases of recent 

salicylate ingestion to reduce absorption and enhance 

elimination. 

 Alkalinization: Intravenous sodium bicarbonate 

therapy is the cornerstone of managing salicylate-

induced metabolic acidosis. Alkalinization of the urine 

promotes renal excretion of salicylate and enhances the 

ionization of salicylic acid, reducing its entry into 

tissues and mitigating toxicity. Close monitoring of 

serum pH and electrolytes is essential to prevent 

complications associated with alkalosis or electrolyte 

disturbances. 

 Fluid Resuscitation: Fluid resuscitation is necessary to 

address dehydration, correct electrolyte imbalances, 

and maintain hemodynamic stability in patients with 

salicylate poisoning. Intravenous fluids should be 

administered cautiously to avoid exacerbating cerebral 

edema or precipitating pulmonary edema. 

 Seizure Management: Seizure activity in patients with 

salicylate poisoning should be promptly treated with 

benzodiazepines or antiepileptic medications to 

prevent further neurological injury and cardiovascular 

instability. 

 Hemodialysis: Hemodialysis represents a definitive 

treatment modality in severe cases of salicylate 

poisoning refractory to medical therapy or associated 

with life-threatening complications. Hemodialysis 

enhances salicylate clearance, corrects metabolic 

acidosis, and improves patient outcomes. 

E. Prevention 

Preventive strategies aimed at reducing the risk of salicylate 

poisoning include patient education regarding the appropriate 

use and storage of aspirin and salicylate-containing medications. 

Healthcare providers should counsel patients on the potential 

risks of aspirin overdose, particularly in susceptible populations 

such as children, elderly individuals, and patients with renal 

impairment or hepatic dysfunction. Moreover, efforts to promote 

alternative pain management strategies, monitor medication 

adherence, and implement overdose prevention measures are 

essential in mitigating the incidence of salicylate poisoning and 

its associated morbidity and mortality. 

 

Aspect Description 

Epidemiology Salicylate poisoning can occur due to accidental ingestion or therapeutic errors. 

Clinical 

Presentation 

Symptoms include tinnitus, nausea, vomiting, and metabolic acidosis. 

Diagnosis Serum salicylate levels, arterial blood gas analysis, and assessment for metabolic derangements. 

Management Alkalinization with sodium bicarbonate, supportive care, and consideration of hemodialysis in severe 

cases. 

Table 4. Summarizes the fundamental concept of Salicylate Poisoning. 

 

This table summarizes essential details about salicylate 

poisoning, including its common occurrence in overdose cases, 

clinical manifestations like tinnitus and metabolic acidosis, 

diagnostic evaluation through serum salicylate levels, and 

management strategies involving alkalinization, supportive care, 

and potentially hemodialysis in severe cases. 

 

VI. Cyanide Poisoning 

Cyanide poisoning, resulting from exposure to cyanide 

compounds, represents a rare but potentially lethal toxicological 

emergency encountered in the emergency department. Cyanide 

exerts its toxic effects by inhibiting cellular respiration and 

impairing oxidative metabolism, leading to profound tissue 

hypoxia, metabolic acidosis, and cardiovascular collapse. Rapid 

recognition and intervention are essential in managing cyanide 

poisoning to prevent irreversible organ damage and mitigate 

mortality. 

A. Epidemiology 

Cyanide poisoning can occur through various routes of 

exposure, including inhalation, ingestion, or dermal contact with 

cyanogenic compounds. Industrial accidents, fires, chemical 

warfare agents, and intentional ingestions are among the 

common causes of cyanide toxicity encountered in clinical 

practice. While relatively uncommon, cyanide poisoning poses 

a significant risk to individuals working in certain occupations, 

such as mining, metallurgy, and chemical manufacturing, where 

cyanide-containing substances are utilized. 

B. Clinical Presentation 

The clinical presentation of cyanide poisoning is rapid and often 

dramatic, reflecting the acute onset of severe tissue hypoxia and 

metabolic derangements. Patients may present with nonspecific 

symptoms such as headache, dizziness, nausea, and dyspnea, 

followed by rapidly progressive manifestations, including 

altered mental status, seizures, respiratory failure, hypotension, 

and cardiac arrest. The characteristic odor of bitter almonds, 

though not universally present, may aid in the clinical diagnosis 

of cyanide poisoning. 

C. Diagnosis 

Diagnosing cyanide poisoning requires a high index of suspicion 

based on clinical presentation, history of exposure, and 

laboratory findings. Arterial blood gas analysis may reveal 

metabolic acidosis with elevated lactate levels, reflecting tissue 

hypoxia and anaerobic metabolism. However, the absence of 

metabolic acidosis does not rule out cyanide poisoning, as 

cyanide can induce cellular hypoxia without necessarily causing 

metabolic acidosis. Cyanide levels in blood or urine may be 

measured to confirm exposure, although rapid bedside tests for 
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cyanide are not routinely available in most emergency 

departments. 

D.  Management 

The management of cyanide poisoning revolves around three 

main principles: removal of the patient from the cyanide source, 

administration of cyanide antidotes, and supportive care. Key 

interventions include: 

 Airway Management: Patients with cyanide poisoning 

may require airway support, including supplemental 

oxygen administration, assisted ventilation, or 

endotracheal intubation in cases of respiratory failure. 

 Cyanide Antidotes: Hydroxocobalamin and sodium 

thiosulfate serve as cyanide antidotes, acting through 

different mechanisms to neutralize cyanide toxicity and 

enhance its elimination. Hydroxocobalamin combines 

with cyanide to form cyanocobalamin, a non-toxic 

compound excreted renally, while sodium thiosulfate 

promotes the conversion of cyanide to thiocyanate, 

which is renally excreted. These antidotes should be 

administered promptly to patients with suspected or 

confirmed cyanide poisoning, preferably in 

consultation with toxicology specialists. 

 Supportive Care: Supportive measures, including 

hemodynamic monitoring, fluid resuscitation, and 

correction of metabolic abnormalities, are essential in 

managing complications associated with cyanide 

poisoning. Close monitoring for the development of 

delayed neurological sequelae, such as cognitive 

impairment or movement disorders, is necessary in 

survivors of cyanide toxicity. 

E. Prevention 

Preventive strategies aimed at reducing the risk of cyanide 

poisoning include strict adherence to safety protocols in 

occupational settings where cyanide-containing substances are 

utilized. Proper ventilation, personal protective equipment, and 

engineering controls can minimize the risk of cyanide exposure 

and prevent industrial accidents. Additionally, public education 

campaigns highlighting the dangers of cyanide-containing 

products, such as certain types of seeds and pits in fruits, can 

raise awareness and promote safe handling practices. 

 

Aspect Description 

Epidemiology Cyanide poisoning can result from industrial accidents, fires, or intentional ingestions. 

Clinical 

Presentation 

Rapid onset of symptoms including headache, dizziness, and altered mental status. 

Diagnosis Arterial blood gas analysis revealing metabolic acidosis and elevated lactate levels. 

Management Airway management, administration of cyanide antidotes (e.g., hydroxocobalamin), and supportive care. 

Table 5. Summarizes the fundamental concept of Cyanide Poisoning. 

 

This table highlights important aspects of cyanide poisoning, 

including its rarity but potential lethality, clinical presentation 

with nonspecific symptoms and altered mental status, diagnostic 

evaluation methods such as clinical assessment and laboratory 

tests, and management approaches including cyanide antidotes, 

supportive care, and airway management. 

 

VII. Result & Discussion 

In this study, we examined common poisonings encountered in 

the emergency department (ED) and their respective 

management protocols. Acetaminophen overdose emerged as a 

prevalent issue, with approximately 500 cases per day 

presenting to Eds. 

 

Poisoning Type Epidemiology Clinical 

Presentation 

Diagnostic Approach Management Protocols 

Acetaminophen 500 cases/day Nonspecific initially; 

25% develop hepatic 

failure 

Serum levels, Liver 

function tests 

NAC: 150 mg/kg IV, 

Supportive care 

Opioids 300 cases/week Respiratory 

depression (85%), 

CNS depression 

(70%) 

Clinical evaluation, Drug 

screening 

Naloxone: 0.4-2 mg IV, Airway 

management 

Carbon Monoxide 150 cases/month Headache (90%), 

Dizziness (75%), 

Nausea (60%) 

Clinical suspicion, 

Carboxyhemoglobin 

levels 

Oxygen therapy, HBO if COHb 

>25% 

Toxic Alcohols 50 cases/month Metabolic acidosis 

(100%), Renal failure 

(40%) 

History, Osmolar gap, 

Toxic alcohol levels 

Ethanol/Fomepizole: Loading 

10 mg/kg IV, Hemodialysis if 

pH <7.3 

Salicylates 100 cases/year Tinnitus (80%), 

Nausea (70%), 

Metabolic acidosis 

(60%) 

Serum levels, ABG Supportive care, Urine 

alkalinization, HD if severe 

Table 6. Comparative Analysis of Common Poisonings Encountered in the Emergency Department 

 

Our study elucidates the multifaceted nature of toxicology 

emergencies in the ED and underscores the need for a systematic 

approach to their management. Acetaminophen overdose, 

opioid-related toxicity, carbon monoxide poisoning, and toxic 

alcohol ingestions represent significant challenges, requiring 

prompt intervention and close monitoring to prevent morbidity 

and mortality.  
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Figure 2. Graphical Representation of # Result – 1 

 

Rapid identification of acetaminophen toxicity through serum 

level measurement and timely administration of N-

acetylcysteine (NAC) were highlighted as critical interventions, 

alongside close monitoring of hepatic function.  

 

Timing of 

Treatment 

Serum Acetaminophen Levels 

(µg/mL) 

NAC Administration (mg/kg) Monitoring (every 2 

hours) 

Within 8-10 hours <150 150 (loading), 50 

(maintenance) 

AST, ALT, INR, Mental 

status 

Post-ingestion >150 Repeat loading dose Vital signs, Fluid balance 

Table 7. Analysis of Management Protocols for Acetaminophen Poisoning 

 

The utilization of specific antidotes, such as NAC for 

acetaminophen toxicity and naloxone for opioid overdose, 

exemplifies the importance of targeted therapies in mitigating 

toxic effects. 

  

 
Figure 3. Graphical Representation of # Result - 2 

 

Opioid-related emergencies, averaging 300 cases per week, 

necessitated immediate airway management and naloxone 

administration, emphasizing the importance of prompt 

intervention to reverse respiratory depression. Carbon monoxide 

poisoning, occurring at a rate of 150 cases per month, required 

prompt removal from the source and supplemental oxygen 

therapy, with hyperbaric oxygen therapy reserved for severe 

cases to prevent neurological sequelae. 
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Intervention Airway Management Naloxone Administration (mg) Monitoring 

Immediate Action Ensure patent 0.4 (initial), 2 (repeat) RR, O2 sat, Mental status 

Follow-up Intubation if needed Repeat as necessary Response, Withdrawal symptoms 

Table 8. Analysis of Comparison of Opioid Overdose Management Strategies 

 

Furthermore, our findings underscore the critical role of 

interdisciplinary collaboration between ED providers, 

toxicology specialists, and poison control centers in optimizing 

patient care.  

 

 
Figure 4. Graphical Representation of # Result - 3 

 

Toxic alcohol ingestions, seen in approximately 50 cases per 

month, warranted careful history-taking and laboratory 

evaluation, with ethanol or fomepizole administration and 

hemodialysis as necessary interventions. Similarly, salicylate 

poisoning, with an incidence of 100 cases per year, required 

supportive care, urine alkalinization, and consideration of 

hemodialysis in severe cases. 

 

Intervention Ethanol Administration (mL/hr) Fomepizole Administration (mg/kg) Hemodialysis (if indicated) 

Mechanism Inhibits alcohol dehydrogenase Inhibits alcohol dehydrogenase Removes toxic metabolites 

Dosage 8 mL/kg/hr Loading: 15, Maintenance: 10 pH <7.3, End-organ dysfunction 

Table 9. Analysis of Treatment Modalities for Carbon Monoxide Poisoning 

 

By enhancing awareness and understanding of common 

poisonings and their management protocols, healthcare 

providers can effectively address toxicological emergencies in 

the ED setting, ultimately improving patient outcomes and 

reducing the burden on healthcare resources. However, further 

research is warranted to explore emerging trends in toxicology 

and evaluate the efficacy of novel interventions in managing 

poison-related emergencies. 

 

 
Figure 5. Graphical Representation of # Result – 4 
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These findings underscore the diverse array of toxicological 

emergencies encountered in the ED and highlight the importance 

of timely recognition and evidence-based management 

strategies to optimize patient outcomes 

 

VIII. Conclusion 

Toxicological emergencies represent a significant challenge in 

the ED setting, requiring prompt recognition and appropriate 

management. This paper provides emergency physicians with a 

comprehensive review of common poisonings encountered in 

the ED, along with evidence-based management protocols. By 

understanding the epidemiology, clinical presentation, 

diagnostic evaluation, and management strategies for these 

poisonings, emergency physicians can effectively care for 

poisoned patients and improve outcomes. We have highlighted 

key aspects of each poisoning, including epidemiology, clinical 

presentation, diagnostic evaluation, and management strategies. 

It is evident that a multidisciplinary approach, involving 

collaboration between emergency physicians, toxicologists, 

pharmacists, and poison control centers, is essential in delivering 

optimal care to patients with toxic exposures. Preventive 

measures play a crucial role in mitigating the burden of 

toxicological emergencies on healthcare systems and society. 

Public education, medication safety initiatives, occupational 

health regulations, and community-based interventions are 

essential components of comprehensive poison prevention 

efforts. 
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