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ABSTRACT 

Paracetamol (acetaminophen) is the most widely used over-the-counter analgesic and antipyretic 

agent in the world. It can be synthesized by original and green synthesis methods from phenol 

compound. Excessive intake of the medication paracetamol that is, above recommended dose of 

paracetamol; 4 g or 75 mg/kg in 24 hours for an adult result into overdose. Overdose of paracetamol can 

induce temporary liver dysfunction or even liver failure with some other complications like pancreatitis, 

low blood sugar and lactic acidosis etc. Paracetamol metabolism is broadly categorized into two phases 

(reactions); oxygenation and conjugation reactions. When paracetamol poisoning is suspected, N-acetyl 

cysteine should be given to replenish glutathione levels in the body. In less than 2 hours after taking 

paracetamol, activated charcoal can be used to treat the overdose, or gastric lavage can be performed 

between 2-4 hours. Patients with a serum paracetamol concentration more than 200 mg/L should be 

given the antidote N-acetyl cysteine, which ensures survival. When given within 8 hours of paracetamol 

administration, the efficacy declines as the treatment time is extended. Despite the fact that paracetamol 

is widely available and effective, it is vital to use caution when administering the medicine to avoid 

overdosing and consequences from paracetamol poisoning. 

http://www.worldscientificnews.com/
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1.  INTRODUCTION 

 

Overuse of paracetamol (acetaminophen), the world's most extensively used over-the-

counter analgesic and antipyretic drug, results in overdose and hospitalization. Although liver 

failure and death are unusual consequences, paracetamol is involved in a high number of 

accidental pediatric exposures and willful self-poisoning instances (Haase, 2007). Paracetamol 

has a hydroxyl group, a ketone group, an amino group, and a benzene ring in its chemical 

structure. In the United Kingdom, paracetamol overdoses jumped from 14.3 percent in 1976 to 

42 percent in 1990, and paracetamol or paracetamol-containing substances were involved in 

47.8 percent of all overdoses reported in 1993. (Najafzadeh et al., 2011). To prevent hepatic 

damage and replenish glutathione storage, current therapy options include oral and intravenous 

N-acetyl cysteine (James et al., 2003). For an adult patient, the suggested dose of paracetamol 

is 4 g (or 75 mg/kg) over 24 hours. Any amount consumed in excess of this is considered an 

overdose. Toxicity is exceedingly uncommon if less than 75 mg/kg paracetamol is consumed 

in less than 24 hours (Farley et al., 2005). A single acute overdose is defined as consuming 

more than 4 g (or >75 mg/kg) of a substance in less than an hour, frequently in the context of 

self-harm. The taking of repeated doses of paracetamol over a period of more than one hour, 

usually with the goal of self-harm, is known as a staggered overdose. Consumption of extra 

paracetamol with the goal of treating pain or fever is referred to as repeated supratherapeutic 

paracetamol ingestion (i.e. without self-harm intent). It could be unintentional or deliberate 

(Farley et al., 2005). 

Paracetamol overdose affects between 82 000 and 90 000 patients in the United Kingdom 

each year. Every year, between 150 and 250 people die, the great majority of them appear late, 

following a staggered overdose or an unintended therapeutic excess (Rumack et al., 2009). In 

combination with opioid pain medications, paracetamol is also used to treat severe pain, such 

as cancer pain and pain following surgery. It is usually taken by mouth or rectally, but it's also 

available as a vein injection (Morgan, 2007). 

 

 

2.  HISTORY OF PARACETAMOL 

 

Professor Kussmaul of the Department of Internal Medicine at the University of 

Strassburg in the 1880s asked two assistants to administer naphthalene as a cure for intestinal 

worms. The treatment had no effect on worms, but one patient's fever temperature dropped 

dramatically. It was discovered that this patient had been administered acetanilide instead of 

naphthalene as a result of a pharmaceutical error (Mokhlesi, 2003). The discovery of this new 

antipyretic was rapidly published by the young helpers (fever-reducing drug). Because it was 

so inexpensive to create, it was quickly put into production and continued in use for several 

years. However, it produced a significant adverse effect that caused some hemoglobin in red 

blood cells to deactivate (Mokhlesi, 2003). The discovery of acetanilide prompted a chemist at 

Bayer's dye business to create some derivatives, including phenacetin and  

N-(4-Methoxyphenyl) ethanamide. Both of these compounds were shown to be antipyretic, and  
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N-(4-ethoxyphenyl) ethanamide was found to be less hazardous than acetanilide. It was quickly 

renamed phenacetin and has been in use ever since (Mokhlesi, 2003). However, because of the 

risk of renal damage in long-term users, it has been restricted in use (David, 2005). Many drugs 

were created in an attempt to improve on phenacetin, and Joseph von Mering created 

paracetamol in 1893. (Bailey, 2003). 

He discovered it to be an efficient antipyretic and analgesic, but mistook it for acetanilide, 

believing it to induce the same hemoglobin issue. It wasn't until the 1940s that paracetamol was 

re-examined when it was discovered in phenacetin-treated patients (David, 2005). Sterling-

Winthrop Corporation began marketing paracetamol in 1953, promoting it as a safer alternative 

to aspirin for children and people with ulcers. Chronic usage, on the other hand, causes liver 

damage (Bailey, 2003; Muthulingam, 2021; Stanley, 2022). 

When people take phenacetin, paracetamol is quickly produced in their stomachs. It is the 

main metabolite (decomposition product) of phenacetin, and its antipyretic and analgesic 

actions are most likely attributable to paracetamol (Bailey, 2003). Some researchers believe 

that phenacetin's harmful effects are caused by a small metabolite called N-oxide. Phenacetin 

is broken down into two different chemicals. The ethyl (CH3-CH2-) substituent is removed from 

oxygen to produce acetaminophen. The second involves the substitution of ahydroxyl (-OH) 

group for the hydrogen atom on nitrogen. Hydroxamic acid is the name for this sort of chemical. 

Hydroxamic acids have a considerable metal ion binding capacity, which may contribute to 

toxicity (Mokhlesi, 2003). 

 

 

3.  PARACETAMOL TOXICITY 

 

Excessive usage of the medicine paracetamol, commonly known as acetaminophen 

toxicity, causes paracetamol toxicity (acetaminophen). In the first 24 hours after an overdose, 

most people experience little or no symptoms (Polson, 2005). Tiredness, stomach pain, and 

nausea are all possible symptoms. This is usually followed by a few days without any 

symptoms, after which liver failure causes yellowish skin, blood clotting issues, and confusion 

(Larson, 2002). Kidney failure, pancreatitis, low blood sugar, and lactic acidosis are all possible 

consequences. If death does not occur, people usually recover completely within a few weeks. 

Some cases will resolve without treatment, while others will result in death (Yarema et al., 

2009). Paracetamol toxicity is also known as acetaminophen toxicity, Tylenol toxicity, panadol 

toxicity, tempra toxicity, and anacin III toxicity (Khashab et al., 2007). 

Paracetamol poisoning can happen by accident or as part of a suicide attempt (Ding, 

2008). The damage to the liver is caused by one of paracetamol's metabolites, N-acetyl-p-

benzoquinone imine (NAPQI). NAPQI lowers glutathione levels in the liver and destroys liver 

cells directly (Bower, 2007). The blood level of paracetamol at particular intervals after the 

medicine was taken is used to make a diagnosis. To determine the level of concern, these 

numbers are frequently plotted on the Rumack-Matthew nomogram (Rumack, 2009). If the 

person appears soon after the overdose, treatment may include activated charcoal (Gonzalez et 

al., 2006). 

Paracetamol is metabolized mostly in the liver, where it is conjugated with glucuronic 

acid (55%) and sulfuric acid (35 percent). The cytochrome P450 enzyme produces hepatotoxic 

compounds in modest doses (isoenzyme CYP2E1). This metabolite is detoxified by conjugation 

with glutathione in the therapeutic plasma concentration range. When a person is intoxicated, 
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the amount of this poisonous metabolite grows and surpasses the amount of glutathione 

available, resulting in hepatic failure and renal tubular necrosis (Kanter, 2006).  

Metabolites are eliminated in the urine by the kidneys. In the urine, just 2-5 percent of the 

dosage is eliminated intact. Because of its short elimination half-life (1-3 hours), 98 percent of 

a single dose of paracetamol is removed within 24 hours of intake (Porta, 2012). 

 

 

4.  SYNTHESIS OF PARACETAMOL 

Original (Boots) method 

The initial process for making paracetamol includes nitrating phenol with sodium nitrate 

to produce a mixture of two isomers, from which the desired 4-nitrophenol (bp 279°C) may be 

easily separated using steam distillation. Because the oxygen in phenol is substantially activated 

in this electrophilic aromatic substitution reaction, the process requires relatively modest 

conditions as compared to benzene nitration. After that, the nitro group is converted to an amine, 

yielding 4-aminophenol. Finally, aceticanhydride is used to acetylate the amine (Haun, 2002). 

Direct hydrogenation is employed in industry, but sodium boro hydride is used in the laboratory 

(Travis, 2007). 

 

Green synthesis of paracetamol 

Direct acylation of phenol with acetic anhydride catalyzed by Hydrogen Fluoride, 

conversion of the ketone to a ketoxime with hydroxylamine, followed by the acid-catalyzed 

Beckmann rearrangement to generate the amide is an alternative industrial synthesis invented 

by Hoechst–Celanese (Peng et al., 2017). 

 

Direct synthesis of paracetamol 

The Royal Society of Chemistry has published a paper on the synthesis of paracetamol 

from hydroquinone (Peng et al., 2017). The following is a summary of the procedure: In an 

argon atmosphere, hydroquinone, ammonium acetate, and acetic acid are combined and slowly 

heated to 230 °C. At this temperature, the mixture is stirred for 15 hours. The acetic acid is 

evaporated after cooling, and the precipitate is filtered, washed with water, and dried to obtain 

approximately 88 percent yield of paracetamol as a white solid with 99 percent purity 

(Gonzalez, 2006). 

 

Metabolism of Paracetamol 

Paracetamol is largely transformed to non-toxic metabolites via Phase II metabolism via 

conjugation with sulfate and glucuronide after a therapeutic dose (4 g or 75 mg/kg in 24 hours), 

with a small percentage being oxidized by the cytochrome P450 enzyme system (Yamada et 

al., 2011). Cytochromes P450 converts about 5% of paracetamol to N-acetyl-p-

benzoquinoneimine, a highly reactive intermediate metabolite (NAPQI). Under normal 

circumstances, NAPQI is detoxified by forming cysteine and mercapturic acid conjugates with 

glutathione (Whyte et al., 2007). The sulfate and glucuronide pathways become saturated in the 

case of paracetamol overdose, and additional paracetamol is pushed to the cytochrome P450 

system to create NAPQI (Woolley, 2017). As a result, glutathione resources in hepatocellular 

cells become depleted, as glutathione demand exceeds glutathione regeneration.  
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As a result, NAPQI remains toxic in the liver and reacts with cellular membrane 

molecules, causing widespread hepatocyte damage and death, ultimately leading to acute liver 

necrosis (Woolley et al., 2017). Glutathione reserves in the liver must be depleted to less than 

70% of normal levels in animal tests before liver damage begins (Yoon, 2016). 

 

Steps of paracetamol metabolism 

1) Acetanilide and phenacetin are precursor of paracetamol and they undergo hydrolysis 

to produce aniline derivatives (4-ethoxyaniline) which can cause methemoglobinemia 

and hemolyticanemia (Porta, 2012). 

2) Paracetamol and phenacetin may also undergo oxidative metabolism via 

cytochromeP450 (CYP450) mixed function oxidase systems, to yield N-hydroxyl amide 

products (Dart, 2006). 

3) The N-hydroxyl amide products are reactive and can lose a water molecule to produce 

a reactive N-acetyl-p-benzoquinone imine (NAPQI) (Kanter, 2006). 

4) Under normal conditions this reactive NAPQI is conjugated in the liver with the help of 

glutathione which can then be excreted as mercapturic acid or cysteine conjugates 

(Wilkins, 2015). 

5) Overdose of paracetamol can result in severe hepatic necrosis and renal failure to the 

extent of fatality. 

6) Sulfhydryl-containing compounds can be useful as antidotes for such overdose related 

toxicity of paracetamol. Out of all sulfhydryl containing molecules, N-acetyl cysteine 

is the most widely used for paracetamol toxicity (Kanter et al., 2006). 

 

 

5.  MEDICAL USES OF PARACETAMOL 

Fever 

Paracetamol is used for reducing fever in people of all ages. The World Health 

Organization recommends that paracetamol be used to treat fever in children only if their 

temperature is higher than 38.5 °C (101.3 F). The efficacy of paracetamol by itself in children 

with fever has been questioned and a meta-analys is showed that it is less effective than 

ibuprofen (Schug et al., 2014). 

 

Pain 

Paracetamol is a pain reliever that is used to treat mild to moderate pain. Limited evidence 

supports the use of the intravenous form for short-term pain in persons in the emergency room 

(Pickering, 2014). 

 

Headaches 

The German, Austrian, and Swiss headache organizations, as well as the German Society 

of Neurology, have issued a joint statement recommending paracetamol in combination with 

coffee as one of several first-line treatments for tension and migraine headaches. It outperforms 

placebo in the treatment of acute migraine, with 39% of patients getting pain relief after an 

hour, compared to 20% in the control group (Muhammad et al., 2012). 
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Postoperative 

Paracetamol in combination with NSAIDs (non-steroidal anti-inflammatory medicines) 

may be more effective than paracetamol or NSAIDs alone in relieving postoperative pain 

(Walsh et al., 2006). 

 

Adverse Effects of Paracetamol Toxicity 

There is little evidence of harm in healthy persons taking frequent doses of up to 4,000 

mg per day. They have a higher chance of having abnormal liver function tests, but the 

significance of this is debatable. 

 

Liver damage 

Acute paracetamol overdoses can result in liver damage that can be deadly. 

"Acetaminophen can cause substantial liver damage if more than the recommended amount is 

administered (Fontana et al., 2008)," the US Food and Drug Administration said in a public-

education campaign started in 2011 to encourage people avoid overdosing. The Food and Drug 

Administration (FDA) issued a safety warning in 2011 that requires manufacturers to update 

the labels of all prescription combination acetaminophen products to warn of the risk of serious 

liver harm, and that such combinations include no more than 325 mg of acetaminophen 

(Hawkins et al., 2007).  

Prescription opioid overdoses are typically linked to high-dose recreational usage, as 

these opioids are regularly coupled with acetaminophen. Frequent alcohol use may increase the 

chance of an overdose. Paracetamol is hepatotoxic and is processed by the liver; negative effects 

are amplified when taken with alcoholic beverages, and are highly likely in chronic drinkers or 

those with liver disease (Rodriguez et al., 2017). 

 

Skin reactions 

The US Food and Drug Administration (FDA) issued a new warning about paracetamol 

on August 2, 2013. (Williamson, 2013). It warned that the medicine could cause Stevens–

Johnson syndrome and toxic epidermal necrolysis, both of which are unusual and potentially 

fatal skin responses (Johnson, 2005). Skin-reaction warning labels will be needed on 

prescription-strength medications, and the FDA has urged manufacturers to do the same with 

over-the-counter products (Williamson, 2013). 

 

Asthma 

Although there is a link between paracetamol use and asthma, whether this link is causal 

is still being contested as of 2017. (Salgado et al., 2017). Certain evidence implies that this 

relationship is more likely to be due to confounders than to be truly causal. When respiratory 

infections were taken into consideration in a 2014 assessment, the link between the two 

disappeared in youngsters (Green et al., 2013).  

The American Academy of Pediatrics and the National Institute for Health and Care 

Excellence continue to suggest paracetamol for pain and discomfort in children as of 2014, but 

other doctors advise against using it in children who have asthma or are at risk of developing 

asthma (Martinez et al., 2017). 
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Cancer 

Some studies have linked paracetamol to a modest increase in the risk of kidney cancer, 

but no influence on the risk of bladder cancer (Ghosh et al., 2007). Kidney cancer is a disease 

that starts in the kidneys and spreads throughout the body. When healthy cells in one or both 

kidneys grow out of control and create a lump, this is what happens (called a tumor). The most 

frequent type of kidney cancer in adults is renal cell carcinoma (America Cancer Society, 2016). 

It usually starts in the lining of the kidney's small tubes (called renal tubules). Renal tubules 

filter blood and produce urine. Renal cell cancer is most commonly seen in the kidney, but it 

can also spread to other parts of the body, most commonly the bones, lungs, or brain. Renal cell 

carcinoma comes in a variety of forms. Clear-cell, chromphobe, and papillary renal cell 

carcinoma are the most prevalent forms (Cui et al., 2019) 

 

 

6.  PARACETAMOL TOXICITY 

Signs and symptoms of paracetamol toxicity 

There are three stages to the signs and symptoms of paracetamol (Tylenol) intoxication. 

The first phase of overdosing is characterized by nausea, vomiting, a pale complexion, and 

sweating (Rumack et al., 2009). However, in the first 24 hours after poisoning, individuals 

generally experience no or just moderate symptoms. Patients may acquire indications of 

metabolic acidosis and coma early in the course of poisoning following huge dosages (Zezulka, 

2019). The second phase, which occurs between 24 and 72 hours after an overdose, is 

characterized by indicators of progressive liver damage. As the paracetamol is metabolized, it 

causes harm to the liver cells. The person may have abdominal pain in the right upper quadrant. 

As liver damage worsens, biochemical indicators of liver function such as liver transaminases 

such as ALT and AST grow to abnormal levels (Heard, 2008). During this time, acute kidney 

failure may occur, which is usually caused by hepatorenal syndrome or multiple organ 

dysfunction syndromes (Bailey, 2003). The third phase, which lasts 3 to 5 days, is characterized 

by coagulation defects, low blood sugar, kidney failure, hepatic encephalopathy, brain swelling, 

sepsis, multiple organ failure, and death as a result of massive liver necrosis leading to 

fulminant liver failure with complications of coagulation defects, low blood sugar, kidney 

failure, hepatic encephalopathy, brain swelling, sepsis, multiple organ failure, and death 

(Rumack et al., 2009). 

 

Cause of paracetamol toxicity 

The hazardous dose of paracetamol varies a lot. In general, a maximum daily intake of 4 

grams is suggested for healthy persons (Bond et al., 2004). Increased doses increase the risk of 

toxicity. Single dosages of more than 10 grams or 200 mg/kg of body weight, whichever is 

lower, have a reasonable chance of producing toxicity in humans (Christianson, 2006). Toxicity 

can also develop if numerous lesser dosages are given within 24 hours of one other. Patients 

might expect a rise in alanine transaminase in their liver to be roughly three times the normal 

amount after taking 1 gram of paracetamol four times a day for two weeks. This dose is unlikely 

to result in liver failure (Bailey et al., 2003). Significant hepatotoxicity is unusual in people 

who have taken higher-than-normal doses for 3 to 4 days, according to studies (Fontana et al., 

2008). A dose of 6 grams per day for the previous 48 hours in adults could produce toxicity, 

while acute doses of more than 200 mg/kg in children could cause toxicity (Cui, 2019). 
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Risk Factors of Paracetamol Toxicity 

There are a variety of conditions that can raise the risk of paracetamol poisoning. 

Excessive alcohol intake and malnutrition can cause CYP2E1 to be activated, raising the risk 

of paracetamol poisoning. In one study of patients with liver disease, 64 percent reported daily 

alcohol intakes of more than 80 grams, while 35 percent reported daily alcohol intakes of less 

than 60 grams (Maddrey et al., 2005). Some clinical toxicologists disagree about whether 

chronic alcoholism should be considered a risk factor (Buckley, 2002). Acute alcohol ingestion 

at the time of a paracetamol overdose may have a protective effect for persistent alcohol users. 

Acute alcohol use exhibited no protective effect for non-chronic alcoholics. Fasting is a risk 

factor, possibly due to depleted glutathione levels in the liver (Fountain, 2008). Concurrent use 

of the CYP2E1 inhibitor isoniazid (antibacterial medication) raises the risk of hepatotoxicity, 

while it's unclear whether CYP2E1 upregulation is linked to hepatotoxicity in this situation. 

Other medicines that activate CYP enzymes, such as anti-epileptics like carbamazepine, 

phenytoin, and barbiturates, have also been linked to increased risk (Wallace et al., 2002). 
 

Diagnosis of Paracetamol Level 

The diagnosis might be made based on a person's history of taking paracetamol 

(Cammileri, 2015). Obtaining a blood paracetamol level is the most effective technique to 

diagnose poisoning. The Rumack-Matthew nomogram, which was established in 1975, assesses 

the risk of toxicity depending on the serum concentration of paracetamol at a particular number 

of hours after administration (Rumack et al., 2009). The paracetamol level is traced along the 

nomogram to estimate the risk of possible hepatotoxicity. The greatest indicator of the 

possibility for liver impairment appears to be a timed serum paracetamol level displayed on a 

nomogram (Murray et al., 2008). Because paracetamol is still being absorbed from the 

gastrointestinal tract, a paracetamol level taken within the first four hours after administration 

may underestimate the quantity in the system. As a result, taking a serum level before 4 hours 

is not advised (Erdman, 2006). Paracetamol-induced hepatotoxicity can be identified after a 

paracetamol overdose when AST and ALT levels surpass 1000 IU/L. AST and ALT levels can 

sometimes approach 10,000IU/L. (Lawson, 2000). 
 

Detection of Paracetamol in Body Fluids 

As a diagnostic tool in clinical toxicity circumstances or to aid in the medicolegal 

examination of suspicious fatalities, paracetamol can be measured in blood, plasma, or urine. 

After a typical dose of paracetamol, the concentration in serum usually rises below 30mg/L, or 

200 mol/L. (John et al., 2013). In overdose patients, levels of 30–300 mg/L (200–2000 mol/L) 

are common. In people who died from an acute overdose, postmortem blood levels varied from 

50 to 400 mg/L. For the laboratory analysis of the drug in physiological specimens, automated 

colorimetric methods, gas chromatography, and liquid chromatography are now used 

(Kheradpezhouh, 2010). 
 

 

7.  PREVENTION OF PARACETAMOL TOXICITY 

Limitation of paracetamol availability 

Some countries have attempted to limit the availability of paracetamol tablets. Over-the-

counter paracetamol is sold in packs of 32x500 mg tablets in pharmacies and 16x500 mg tablets 
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in non-pharmacy stores in the United Kingdom. At the pharmacist's discretion, pharmacists 

may provide up to 100 pills to patients with chronic diseases (Sheen, 2002). The restrictions in 

Ireland are 24 and 12 pills, respectively (Ni Mhaolain et al., 2009). A subsequent study reveals 

that the decrease in large-scale availability had a considerable impact on the number of 

poisoning deaths caused by paracetamol overdose (Hawton, 2013). Making paracetamol a 

prescription-only medicine or removing it totally from the market is one suggested means of 

prevention. Overdose, on the other hand, is a relatively tiny issue; for example, paracetamol 

overdose affects 0.08 percent of the UK population (about 50 thousand people) per year. 

Paracetamol, on the other hand, is a safe and effective medicine that millions of people use 

without problems (Dargan, 2003). Furthermore, alternative pain relievers like aspirin are more 

hazardous in overdose, whereas non-steroidal anti-inflammatory drugs are linked to more side 

effects with regular usage (John et al., 2002). 

 

Combination of paracetamol with other agents 

Selling paracetamol pre-combined in tablets or with an emetic (Dargan, 2003) oral 

antidote is one technique for lowering the harm caused by acetaminophen overdoses. Paradote 

was a tablet sold in the United Kingdom that included 500 mg paracetamol and 100 mg 

methionine, an amino acid that was previously used to treat paracetamol overdose (Dally et al., 

2008).  

There have been no investigations on the effectiveness of paracetamol in combination 

with acetyl cysteine, the most often used antidote (Mathew, 2014). Calcitriol, a vitamin D3 

active metabolite, appears to be a glutathione synthesis catalyst (Ugwu et al., 2012). Calcitriol 

was reported to enhance glutathione levels in rat astrocyte primary cultures by 42 percent on 

average, raising glutathione protein concentrations from 29 to 41 nmol/mg 24 and 48 hours 

after delivery, and it remained to have an effect 96 hours later (Ugwu et al., 2012). Co-

administration of calcitriol through injection has been suggested as a way to improve treatment 

outcomes. 

 

Paracetamol replacements 

To minimize paracetamol hepatotoxicity and enhance bioavailability, a paracetamol ester 

prodrug containing L-pyro glutamic acid (PGA), a biosynthetic precursor of glutathione, was 

developed. The toxicological tests of several paracetamol esters demonstrate that L-5-

oxopyrrolidin-2-paracetamol carboxylate lowers toxicity following a paracetamol tomice 

overdose. The glutathione (GSH) levels in the liver of mice caused by intraperitoneal injection 

of the ester are superimposable with the glutathione (GSH) levels in the control group of 

untreated animals (Puglisi, 2009). 

 

 

8  TREATMENT OF PARACETAMOL TOXICITY 

Gastric decontamination 

The first line of defense against a paracetamol overdose in adults is gastrointestinal 

decontamination. Under normal conditions, paracetamol absorption from the gastrointestinal 

system is complete in two hours, therefore decontamination is most beneficial if done within 

this time range. If the amount consumed is potentially life-threatening and the operation can be 

completed within 60 minutes of consumption, gastric lavage, often known as stomach pumping, 
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may be explored (Bartlett et al., 2004). The most frequent gastrointestinal decontamination 

treatment is activated charcoal, which adsorbs paracetamol and reduces its absorption in the 

gastrointestinal tract (Spiller, 2007). Activated charcoal also reduces the risk of aspiration 

compared to gastric lavage. When activated charcoal is given within 30 minutes to two hours 

following intake, it appears to provide the most benefit (Isbister, 2001).  

In individuals who may have delayed stomach emptying due to co-ingested medicines or 

after administration of sustained or delayed release paracetamol formulations, administering 

activated charcoal after 2 hours may be explored. If co-ingested medications necessitate 

decontamination, activated charcoal should be used (Farell et al., 2010). There was 

apprehension about using activated charcoal to treat paracetamol overdoses since it could 

absorb the oral antidote N-acetyl cysteine. 

 

N-Acetyl cysteine 

Acetyl cysteine, commonly known as N-acetyl cysteine or NAC, reduces paracetamol 

toxicity by restoring glutathione levels in the body. Glutathione binds to the harmful NAPQI 

metabolite, preventing it from harming cells and allowing it to be safely eliminated (James et 

al., 2006). Although studies demonstrate that both cysteamine and methionine are associated 

with more unfavorable effects than acetyl cysteine, they have been utilized to avoid 

hepatotoxicity (Guo, 2004). (Dally et al., 2008). Furthermore, acetyl cysteine has been 

demonstrated to be a more effective antidote, especially in individuals who present more than 

8 hours after consumption or with liver failure signs (Chiew, 2018).  

Acetyl cysteine considerably minimizes the risk of major hepatotoxicity and ensures 

survival if the person presents less than eight hours after taking paracetamol (Dally et al., 2008). 

When acetyl cysteine is given more than 8 hours after intake, it loses a lot of its potency since 

the toxic events in the liver have already started, and the danger of acute liver necrosis and 

death skyrockets.  

Although acetyl cysteine is most effective when given soon after intake, it can still be 

useful if given up to 48 hours later (Alantary, 2014). If the patient comes more than eight hours 

after taking paracetamol, activated charcoal is ineffective, and acetyl cysteine should be given 

right away. When the patient first comes, charcoal can be administered, and acetyl cysteine can 

be started while waiting for the paracetamol level findings from the laboratory (Fountain, 2008). 

 

Liver transplant 

The mainstay of care for persons who suffer acute liver failure or who are otherwise 

predicted to die from liver failure is liver transplantation (Jones, 2003). Liver transplants are 

only done at specialized facilities. Physicians at King's College Hospital in London created the 

most widely utilized liver transplant criteria.  

Patients who have an arterial blood pH less than 7.3 after fluid resuscitation or who have 

Grade III or IV encephalopathy, a prothrombin time greater than 100 seconds, and a serum 

creatinine greater than 300 mmol/L in a 24-hour period are recommended for transplant (Dart 

et al., 2006). Other methods of liver support, such as partial liver transplants, have been 

employed. These methods have the added benefit of assisting the patient in regenerating their 

own liver. Immunosuppressive medicines are started after liver function restores, and patients 

must take immunosuppressive medication for the remainder of their lives (Muldrew et al., 

2012). 
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9.  CONCLUSION 

 

Paracetamol toxicity is caused by excessive use of paracetamol, which results in a variety 

of non-specific symptoms such as abdominal discomfort, tiredness, nausea, and so on. To avoid 

the above-mentioned symptoms, take the recommended amount within 24 hours, which is 

roughly 4 g or 75 mg/kg body weight. If paracetamol poisoning develops, the antidote should 

be given to the patient with a serum paracetamol concentration greater than 200 mg/L, and N-

acetyl cysteine or gastrointestinal cleansing should be undertaken. If given within 8 hours of a 

paracetamol overdose, intravenous N-acetyl cysteine therapy ensures survival, while 

gastrointestinal cleaning ensures survival within 60 minutes of a paracetamol overdose. The 

most effective antidote is N-acetyl cysteine, which helps to replace body stores of the 

antioxidant glutathione (GSH), which reacts with the toxic N-acetyl-p-benzoquinoneimine 

(NAPQI) metabolites so that they do not harm cells and can be safely expelled. 
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