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 Abstract: 

In this review we want to discuss the pathophysiology and adverse effects of acetaminophen 

intoxication to understand in depth we mechanism of intoxication, as well we discuss clinical 

evidence in emergency case. Electronic databases (Medline, PubMed, and Embase) were 

searched up to November 2017, for relevant articles concerned with acetaminophen 

intoxication management in emergency department clinical aspects, our search strategy used 

a Mesh terms as following; “acetaminophen intoxication”, “emergency” combined with 

“Treatment”, “Diagnosis”.  Non-abuse-related overdoses of acetaminophen-containing items are 

associated with numerous emergency department visits each year, specifically emergency 

department visits for self-directed violence. Across the country representative data on 

acetaminophen-related emergency department visits could assist target treatments to have the 

greatest potential for minimizing damages while maintaining alternatives for discomfort 

management and symptom relief. APAP toxicity is the most typical reason for ALF in the 

developed regions. With early acknowledgment and timely institution of NAC, severe toxicity 

can usually be reduced or avoided following an acute overdose. Remember to obtain a properly 
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timed APAP level and to start NAC within 8 hours of an acute overdose. With huge ingestions 

and polypharmacy overdose, there may be extended absorption of APAP with measurable levels 

of APAP still existing at the completion of the basic program of IV NAC. NAC needs to not be 

ceased till there is no further APAP to metabolize and any signs of liver injury are improving.  

 Introduction: 

Acetaminophen (known as paracetamol outside the United States) is a commonly utilized 

analgesic and antipyretic agent, and its usage is among the most typical reasons for poisoning 

worldwide [1]. Acetaminophen has been utilized to treat discomfort and fever for greater than 50 

years. It is sold over the counter (OTC) as a single-ingredient product or in combination with 

other ingredients to treat signs and symptoms of allergies, colds and upper respiratory tract 

infections, migraines, sleep conditions, and various other conditions. To deal with more severe 

pain, acetaminophen is combined with opioid analgesics in various prescription items. 

Acetaminophen is considered to be safe and effective when used as guided; however, as a result 

of its reasonably narrow therapeutic index, exceeding the optimum suggested dosage can cause 

liver toxicity. For grownups, a solitary dosage of 10- 15 g can cause hepatic death, and for some 

the toxicity threshold could be lower [2], [3]. Acetaminophen poisoning can be because of 

ingestion of a single overdose (typically as an effort at self-harm) or ingestion of excessive 

repetitive dosages or too-frequent doses, with healing intent. Repetitive supratherapeutic 

ingestion is progressively acknowledged as a considerable clinical issue [4], [5]. 

Despite whether it takes place as a result of a single overdose or after repeated supratherapeutic 

ingestion, the development of acetaminophen poisoning can be classified into four phases: 

preclinical toxic effects (a typical product alanine aminotransferase concentration), hepatic injury 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research Volume 8, Issue 12, December-2017                                                             1906 
ISSN 2229-5518  

IJSER © 2017 
http://www.ijser.org  

(a raised alanine aminotransferase concentration), hepatic failing (hepatic injury with hepatic 

encephalopathy [6], and recovery. This classification works due to the fact that each phase has a 

various diagnosis and is managed in different ways. Short-term liver injury may develop in 

patients who are treated throughout the preclinical phase, however they recuperate totally [4], [7]. 

Patients that are not dealt with up until hepatic injury has established have a variable diagnosis, 

[4] and patients that present with hepatic failing have a mortality rate of 20 to 40% [5]. 

In this review we want to discuss the pathophysiology and adverse effects of acetaminophen 

intoxication to understand in depth we mechanism of intoxication, as well we discuss clinical 

evidence in emergency case. 

 

 Methodology: 

Electronic databases (Medline, PubMed, and Embase) were searched up to November 2017, 

for relevant articles concerned with acetaminophen intoxication management in emergency 

department clinical aspects, our search strategy used a Mesh terms as following; 

“acetaminophen intoxication”, “emergency” combined with “Treatment”, “Diagnosis”.  

Furthermore, references from included studies were screened for more relevant articles that 

could support our review study about breast cancer. 
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 Discussion: 

• PATHOPHYSIOLOGY  

When taken in therapeutic dosages, acetaminophen is secure. Researches in animals have 

revealed that a lot of a solitary dose (> 90%) is metabolized by glucuronidation or sulfation to 

harmless metabolites [8] (Fig. 1A). Roughly 5% of a therapeutic dose is metabolized by 

cytochrome P450 2E1 to the electrophile N-acetyl-p-benzoquinone imine (NAPQI) [8] NAPQI is 

incredibly toxic to the liver, perhaps as a result of covalent binding to healthy proteins and 

nucleic acids [9] However, NAPQI is rapidly detoxified by communication with glutathione to 

form cysteine and mercapturic acid conjugates [10]. As long as sufficient glutathione exists, the 

liver is protected from injury. Overdoses of acetaminophen (either a solitary large intake or 

duplicated supra-therapeutic ingestion) can deplete hepatic glutathione stores and enable liver 

injury to occur [11]. IJSER
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Figure 1.The Metabolism of Acetaminophen and the Synthesis of Glutathione [8]. 

Acetylcysteine (additionally referred to as N-acetylcysteine) prevents hepatic injury primarily by 

recovering hepatic glutathione (Fig. 1B) [10]. Additionally, in patients with acetaminophen-

induced liver failing, acetylcysteine enhances hemodynamics and oxygen utilize [12], increases 

clearance of indocyanine green (a procedure of hepatic clearance) [13], and decreases cerebral 

edema [14].The precise system of these impacts is unclear, however it may involve scavenging of 

free radicals or modifications in hepatic blood flow [12], [15]. 

• CLINICAL EVIDENCE 
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In the late 1960s, clinicians acknowledged that acute acetaminophen overdose caused a dose-

related liver injury which without therapy several patients die [16]. Researches in animals 

described the metabolic process of acetaminophen to NAPQI and showed that as long as hepatic 

glutathione was present, toxic effects could be prevented [10], [17] Quickly there were records 

that methionine [18] and cysteamine [19] (two medicines understood to restore hepatic 

glutathione) could avoid acetaminophen-induced hepatic injury. Use these agents led to 

remarkable increases in survival, however the side effects (flushing, vomiting, and "anguish" [18] 

related to these therapies led scientists to look for alternative treatments. 

Acetylcysteine wased initially suggested as an anti-dote for acetaminophen poisoning in 1974 

[20].Subsequently, a number of situation collection defined great results for patients with 

acetaminophen overdose that were dealt with on the basis of the visibility of a toxic blood 

concentration with either intravenous or oral acetylcysteine. The biggest of these was a research 

study involving 2540 patients and oral acetylcysteine [7]. The research study showed that 

aspartate aminotransferase or alanine aminotransferase focus rose to above 1000 IU per litre in 

6.1% of patients that were treated within 10 hrs after intake and in 26.4% of those dealt with 

between 10 and 24 hours after ingestion. This was a marked improvement as compared to the 

searchings for in historic controls, and this and comparable research studies resulted in the 

widespread acceptance of acetylcysteine for the prevention of hepatic injury due to 

acetaminophen overdose. 

2 tiny studies have assessed the effectiveness of acetylcysteine in patients in whom 

acetaminophen-induced hepatic failure had actually already established; both utilized the 

intravenous agent. In a retrospective research study including 98 patients, treatment with 

acetylcysteine was connected with a 21% decrease in death, as compared with typical treatment 
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[21]. This was followed by a randomized, placebo-controlled test including 50 patients that 

revealed a 28% reduction in death. 

Larger trials, or trials in other clinical setups, have not been performed. For example, there are no 

systematic research studies assessing the usefulness of acetylcysteine for patients that have 

hepatic injury however not hepatic failing. Nonetheless, the efficiency and apparent safety of this 

representative, as demonstrated in the two little researches [21], have led to widespread use 

acetylcysteine therapy in nearly all cases of acetaminophen-induced liver injury. A 2006 

Cochrane evaluation of the available information concluded that acetylcysteine "should be given 

to patients with overdose" however recognized that the quality of the evidence is limited [22]. 

• CLINICAL COURSE  

There are no particular findings early after an overdose of APAP. Early nonspecific symptoms 

might include nausea, vomiting, abdominal pain, and malaise. Although these symptoms may 

improve over the first 24 hrs, progressive hepatic injury might manifest as early as day 2 to 3 

with appropriate upper quadrant discomfort and tenderness. Liver enzymes typically start 

increasing within 24 to 36 hrs after an overdose yet may enhance as very early as 12 hrs after a 

massive consumption [23].Optimum liver injury typically peaks between 3 to 5 days with 

jaundice, coagulopathy, and encephalopathy [24].Recovery or development to FHF occurs over 

the following several days. Kidney injury, oliguria, and acute renal failing are also seen, although 

much less generally. The beginning is generally after hepatic injury is currently apparent. 

Optimum renal injury lags beyond peak liver injury, and healing is additionally more protracted. 

Separated nephrotoxicity without hepatic injury seldom happens [25], [26].Kidney failure could 

also be seen with FHF and hepatorenal disorder. The mental standing is usually clear after an 

APAP overdose unless altered by a coingested centrally active medication. On unusual 
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celebrations, however, massive APAP overdoses 502 Hodgman & Garrard could cause coma 

[27].Metabolic acidosis is one more uncommon finding early throughout APAP poisoning. This 

early metabolic acidosis may be a lactic acidosis or very rarely brought on by a product of the 

gamma-glutamyl cycle, 5-oxoproline [28]. Lactic acidosis additionally happens late secondary to 

hepatic failing with a lack of ability to clear lactate. 

• ADVERSE EFFECTS 

Acetylcysteine has an undesirable smell and preference, and vomiting prevails with oral 

management. Nonetheless, in a huge research study at a poison center, just 5% of patients 

inevitably required intravenous treatment since they could not endure the oral agent [29].In 

adults, even really high dosages of oral acetylcysteine are not connected with extreme poisonous 

impacts [30]. 

The most typically reported unfavorable effects of intravenous acetylcysteine are anaphylactoid 

reactions, including breakout, pruritus, angioedema, bronchospasm, tachycardia, and 

hypotension. Kerr et al. reported that about 15% of patients who were treated with intravenous 

acetylcysteine had an anaphylactoid response within 2 hrs after the first infusion which increasing 

the mixture time from 15 to 60 minutes did not alter the rate of adverse occasions [31].Various 

other typical damaging effects included vomiting and flushing. However, management of the 

drug was terminated in just 2% of patients as a result of an adverse reaction. Retrospective 

studies determined adverse impacts in around 5% of cases [29]. 

Suggestions for the therapy of unfavorable effects during acetylcysteine therapy have been 

suggested [32].According to these referrals, no therapy is necessary for flushing alone. Patients 

with urticaria must be treated with diphenhydramine. Those with angioedema, hypotension, or 
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breathing signs (e.g., bronchospasm) ought to be treated with diphenhydramine, corticosteroids, 

and bronchodilators for bronchospasm. The acetylcysteine mixture need to be stopped, however 

it can be rebooted at a slower rate 1 hr after the administration of diphenhydramine if signs and 

symptoms do not repeat [32].Additionally, patients with severe symptoms that do not have liver 

failure can be treated with oral acetylcysteine. 

One of the most serious unfavorable effects occur with erroneous application of intravenous 

acetylcysteine in kids. These impacts include cerebral edema and hyponatremia (because of 

administration in 5% dextrose). There are uncommon records of fatalities due to anaphylactoid 

reactions. 

• EMERGENCY DEPARTMENT VISITORS 

Self-Directed Violence 

The finding that 70% of emergency department visits for non-abuse-related acetaminophen 

overdoses involved intentional self-harm which virtually 75% of these brows through resulted in 

medical or psychological hospitalization suggests that attending to self-directed physical violence 

has large possibility for public health effect. Certainly, based on an annual estimate of 206,981 

emergency situation department visits among every four emergency department brows through 

for intentional self-poisoning included an acetaminophen product. 

Teenagers and young adults, especially women/girls, had the highest rate of self-directed physical 

violence visits for acetaminophen overdose, and OTC products were most typically entailed. 

Previous studies have found that intake of medications is a typical technique of suicide attempt 

among teens, [33] impulsivity is a crucial consider self-poisoning by teenagers, and that 

acetaminophen self-poisonings are frequently spontaneous acts [34].There is some proof that 
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restrictions on the amount of acetaminophen that may be acquired at one time have decreased 

acetaminophen-related self-harm in some localities, yet there varies adherence to buying 

restrictions, and the lasting efficiency of these procedures in decreasing acetaminophen-related 

damage continues to be disputed [35].Another option that has been recommended to inhibit 

spontaneous self-poisonings is packaging acetaminophen products in blister packs, and in a 

minimum of one study of self-poisoning with acetaminophen, individuals who had taken 

medicine from blister packs consumed substantially fewer pills [34]. 

Unsupervised Ingestion 

The populace rate of emergency department visits for without supervision intakes among kids 

aged <6 years was second to just the rate of emergency department visits for self-directed 

physical violence by those aged 15-- 24 years, and almost one third of without supervision 

ingestions were treated with NAC or gastrointestinal purification. Similar to previous research 

studies, [36] a lot of these unsupervised ingestions were by children aged <6 years, and slightly 

over half of emergency department visits for unsupervised intakes of acetaminophen were 

credited to ingestion of pills. These searchings for recommend that to get rid of morbidity from 

kid ingestions, interventions will certainly have to consist of liquid and pill solutions. 

Integrating circulation restrictors might reduce the amount of liquid medicine that kids have the 

ability to drink directly from the bottle and device-dosage packaging can limit the quantity of 

product consumed in not being watched ingestions [37].Targeted education projects 

concentrating on restricting kid access to medications might complement product packaging 

developments. 

• EVALUATION 
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The diagnosis of acetaminophen toxicity is based upon serum levels of the medicine, even if 

there are no signs. Other laboratory research studies required include liver function tests and 

PT/INR. If the consumption is serious, LFTs can rise within 8-12 hrs of consumption. Typically 

they become elevated in the second stage at 18-72 hours. Co-ingestions can be essential, and a 

urine medication screen, EKG, and metabolic panel may serve. If serum levels fall under the 

hazardous variety based on the Rumack-Matthew Nomogram, then start treatment. A degree 

more than 140 mcg/mL at 4 hrs from ingestion is taken into consideration harmful. Serum levels 

need to be drawn in between 4-24 hours from the moment of consumption to appropriately use 

the nomogram. It could additionally only be related to a single acute intake [39]. 

For chronic acetaminophen ingestions, the Rumack-Matthew Nomogram could not be used. 

Acetaminophen levels do not associate well with the degree of overdose. In these situations, the 

service provider should make use of threat aspects, laboratory worths, and clinical suspicion to 

identify whether there was a substantial consumption. Think and deal with an overdose if the 

acetaminophen degree is more than 20 mcg/mL, or if LFTs are elevated. There is usually much 

less poisoning as the liver can regrow its glutathione shops [38]. 

• MANAGEMENT 

The treatment of acetaminophen poisoning depends on when the medicine was ingested. If the 

patient presents within 1 hr of ingestion, GI decontamination might be attempted. In alert 

patients, triggered charcoal can be used. Orogastric lavage or whole bowel irrigation are not 

effective treatments. 

All patients with high levels of acetaminophen require admission and treatment with N-acetyl-

cysteine (NAC). This representative is totally protective against liver toxicity if given within 8 
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hrs after intake. NAC overcomes multiple courses. It avoids binding of NAPQI to hepatic 

macromolecules, serves as a substitute for glutathione, is a precursor for sulfate, and lowers 

NAPQI back to acetaminophen. Indications for NAC consist of serum degrees that fall in the 

toxic variety according to the Rumack-Matthew Nomogram, an APAP degree > 10 mcg/mL with 

an unidentified time of consumption, a dose of acetaminophen more than 140 mg/kg taken 

greater than 8 hrs earlier, unusual laboratories with a consumption greater than 24 hrs back, and 

intake with any kind of evidence of liver injury [39]. 

NAC can be provided both intravenously (IV) and by mouth. The IV form has shown to decrease 

the length of the hospital stay and could be better endured by the patient as the oral form has a 

foul rotten egg smell and taste. The oral form additionally requires 18 dosages given 4 hours 

apart, with overall therapy time being 72 hrs. In contrast, the IV type needs just 20 hours of 

therapy. The IV type also is preferred in pregnant patients and when there is a fulminant hepatic 

failure. 

Patients who continue to have wear and tear such as kidney failure, metabolic acidosis, 

encephalopathy, and coagulopathy ought to have a recommendation to a transplant cosmetic 

surgeon. In patients who offer 24 hrs after consumption of acetaminophen, NAC management 

ought to still be attempted and could enhance survival. At this phase, it could serve as an anti-

oxidant which diminishes hepatic death, decreases neutrophil seepage, enhances microcirculatory 

blood circulation, and raises tissue oxygen distribution. Hemodialysis could additionally be an 

efficient treatment, particularly with concurrent renal failing [40]. 

There is no should readjust the dose for alcoholics or the persistantly ill, and it is secure in 

maternity. Repeat acetaminophen levels are also not required after treatment has started. NAC 
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must be continued past 72 hours if there is a fulminant hepatic failing till the patient obtains a 

liver transplant, recuperates or dies [41]. 

 Conclusion: 

Non-abuse-related overdoses of acetaminophen-containing items are associated with numerous 

emergency department visits each year, specifically emergency department visits for self-directed 

violence. Across the country representative data on acetaminophen-related emergency 

department visits could assist target treatments to have the greatest potential for minimizing 

damages while maintaining alternatives for discomfort management and symptom relief. APAP 

toxicity is the most typical reason for ALF in the developed regions. With early acknowledgment 

and timely institution of NAC, severe toxicity can usually be reduced or avoided following an 

acute overdose. Remember to obtain a properly timed APAP level and to start NAC within 8 

hours of an acute overdose. With huge ingestions and polypharmacy overdose, there may be 

extended absorption of APAP with measurable levels of APAP still existing at the completion of 

the basic program of IV NAC. NAC needs to not be ceased till there is no further APAP to 

metabolize and any signs of liver injury are improving. In addition to the antidotal properties of 

early treatment with NAC to avoid the production of the toxic metabolite, NAC additionally is 

beneficial in the treatment of acetaminophen caused hepatic injury and needs to be utilized in 

patients with late presentation and signs of hepatic injury. 
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