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Abstract
Acetaminophen, or paracetamol, ranks among the most extensively utilized analgesic and antipyretic
medications globally. The administration of acetaminophen to individuals with underlying liver disease has
long sparked concerns regarding the potential risk of hepatotoxicity. However, the available literature and
recommendations consider it a safe option in all forms of liver diseases and is deemed safe when used at
recommended doses. This article aims to offer a concise review of the pharmacokinetics, toxicity profile, and
the intricate considerations surrounding the safety of acetaminophen in patients with liver disease. By
delving into the liver-acetaminophen interactions, we seek to provide a nuanced perspective on the use of
acetaminophen in this critical patient population.
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Introduction And Background
Acetaminophen, readily available over the counter, remains a popular choice for pain and fever management
worldwide. The relationship between acetaminophen and the liver is intricate and multi-faceted. On one
hand, acetaminophen stands as one of the leading causes of liver failure, while, on the other, it remains one
of the preferred medications for alleviating fever and pain, even among individuals with liver conditions.
However, using acetaminophen in the context of liver disease demands careful consideration. Given the
liver's central role in metabolizing acetaminophen, it becomes particularly susceptible to toxicity when
misused or administered to individuals with compromised liver function. This complex interplay
underscores the need for cautious and informed approaches to acetaminophen usage in individuals with
liver-related concerns.

Review
Pharmacokinetics of acetaminophen and liver disease
Acetaminophen is primarily metabolized by hepatic enzymes to non-toxic metabolites. However, a small
fraction undergoes cytochrome P450-mediated conversion to a highly reactive intermediate, N-acetyl-p-
benzoquinone imine (NAPQI). Under normal circumstances, NAPQI is efficiently conjugated with
glutathione and excreted harmlessly. In overdose or when the glutathione supply is depleted, NAPQI can
overwhelm the detoxification pathways, leading to hepatocellular injury [1].

Alcohol exacerbates acetaminophen (paracetamol) hepatotoxicity by multiple mechanisms. Chronic alcohol
consumption depletes hepatic glutathione, which helps neutralize NAPQI [2]. Chronic alcohol use can
induce cytochrome P450 enzymes in the liver, specifically, CYP2E1, facilitating an increased conversion of
acetaminophen to NAPQI [3]. Alcohol can contribute to a heightened inflammatory response in the liver.
Acetaminophen-induced liver injury triggers an inflammatory cascade, and alcohol can exacerbate this
process [4]. Chronic alcohol consumption impairs the regenerative capacity of the liver, leading to delayed
recovery and potentially more severe liver injury [5].

Drugs that can induce hepatic cytochrome P450 enzymes potentially increase the production of toxic
paracetamol metabolites and hepatoxicity. Concomitant use of rifampicin, isoniazid, phenobarbital,
phenytoin, and St. John’s wort enhances the risk of acetaminophen hepatotoxicity [6-9]. Severe malnutrition
or protracted fasting can deplete hepatic glutathione levels, making it more susceptible to paracetamol-
induced hepatotoxicity [10]. Clinicians and patients should be cautious when using combination products
containing acetaminophen, as it may lead to unintentional acetaminophen overdose if other medications
are consumed concurrently.

Acetaminophen, “a killer of the liver”
Acetaminophen hepatotoxicity is dose-dependent, with risk increasing significantly when taken in doses
exceeding 4,000mg daily in adults. Risk is heightened by malnutrition, prolonged fasting, alcohol
consumption, use of enzyme-inducing medications, and underlying liver disease. Acute liver failure (ALF)
develops only in 1%-2% of acetaminophen users; still, acetaminophen toxicity is the leading cause of ALF in
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developed countries [11]. Acetaminophen overdosages may be intentional, with suicidal ideation, and are
more common in patients with underlying psychiatric diseases. Unintentional overdosage is equally shared
and often results from using multiple acetaminophen-containing preparations, common in patients with
polysubstance abuse. The use of acetaminophen, unaware of the underlying liver disease, also contributes to
unintentional hepatotoxicity [12].

The severity of acetaminophen hepatotoxicity can vary widely, depending on the ingested dose of
acetaminophen and the individual's susceptibility. In milder cases, individuals may remain asymptomatic.
Symptoms usually manifest within 12 to 24 hours after ingestion, including nausea, vomiting, and right
upper abdominal pain. Laboratory tests commonly reveal a substantial elevation in liver enzymes, such as
alanine aminotransferase (ALT) and aspartate aminotransferase (AST), often reaching levels in the
thousands and hyperbilirubinemia. However, in severe instances, patients may progress to fulminant liver
failure, marked by hepatic encephalopathy, coagulopathy, and multiorgan dysfunction. In such dire
circumstances, liver transplantation may become necessary to prevent the inevitable outcome of death [13].

Early recognition and treatment of acetaminophen are crucial and remain the critical determinant of
outcome. Activated charcoal may be administered within the first hour of ingestion to help reduce
absorption of the drug from the gastrointestinal tract. The efficacy of activated charcoal beyond two hours of
ingestion is limited [14]. The Rumack-Matthew Nomogram, a plot of acetaminophen level to time since
ingestion, determines the risk of developing hepatotoxicity and whether N-acetylcysteine (NAC) treatment
is warranted. NAC is the cornerstone of acetaminophen overdose treatment. It replenishes hepatic
glutathione stores, essential for detoxifying the toxic metabolite NAPQI.

An intravenous regimen is recommended for patients with severe overdose who cannot tolerate oral NAC, or
when rapid treatment is required [15], with a loading dose of 150mg/kg over 15-60 minutes and a
maintenance dose of 50mg/kg over four hours and 100mg/kg over 16 hours.

Oral therapy is effective when administered within eight hours of ingestion and is often used for patients at
lower risk of severe hepatotoxicity [16], with a loading dose of 140mg/kg, given as a single dose, and a
maintenance dose of 70mg/kg every four hours for 17 doses.

The King's College Criteria assesses the severity of acetaminophen overdose and predicts the risk of
progression to acute liver failure. In cases of acute hepatic failure, liver transplantation may be considered.

Acetaminophen, “a thriller in liver disease”
Analgesic medications, including acetaminophen, non-steroidal anti-inflammatory drugs (NSAIDs),
cyclooxygenase 2 inhibitors, opioids, anticonvulsants, and antidepressants, are primarily metabolized by the
liver. Consequently, none of these medications can be considered entirely safe for individuals with liver
disease. Also, no large-scale, well-designed trials have assessed analgesic safety in liver disease.

Despite its infamy as a potential hepatotoxin, acetaminophen assumes a lesser-known role as a potential
ally in specific liver disease contexts. If dosed correctly, several short-term, low-volume trials suggest
acetaminophen's safety in cirrhosis. Benson et al., 1983, evaluated acetaminophen at a dose of 4g/day for 14
days in patients with chronic stable liver disease, and it was well tolerated without adverse effects [17].
According to McGill et al., short-term, low-dose acetaminophen (650mg, twice daily, for less than one week)
is safe in compensated cirrhosis [18]. A case-control study involving 170 patients determined that the use of
acetaminophen at adjusted doses ranging from 2-3g per day was not associated with hepatic
decompensation [19]. A randomized control trial by Dargère et al., with acetaminophen (1g thrice daily) in
patients with hepatitis C virus infection, revealed no significant change in liver assays [20]. Dart et al.
evaluated acetaminophen at a dose of 1g four times a day, in patients with chronic alcohol consumption
with similar safe results [21]. Reviewing the published data, Lewis et al. [22] concluded that acetaminophen
is non-toxic in cirrhotic patients at 2g/day dose. In a similar review published in the British Journal of
Clinical Pharmacology, the authors concluded that acetaminophen is a safe and effective first-line agent in
patients with liver diseases, irrespective of the etiology [23]. Another systematic review by Alavian et al. [24]
concluded that acetaminophen is safe in most liver diseases at adjusted dosage. Acetaminophen is also
deemed a safe analgesic in patients undergoing liver resection [25]. Unlike other analgesics, acetaminophen
is not associated with sedation, nephrotoxicity, gastrointestinal bleeding, and platelet dysfunction.
Considering the extensive available safety data, when used at appropriate dosage (up to 2-3g/day),
acetaminophen should be the preferred first-line analgesic, antipyretic medication in patients with all forms
of liver disease. However, research suggests limited awareness among clinicians and patients regarding
acetaminophen's role in liver disease [26,27]. In a study encompassing over 2,000 healthcare providers, 40%
of the participants were reluctant to endorse acetaminophen usage in patients with compensated cirrhosis.
Equally intriguing, in the same study, physicians preferred recommending NSAIDs over acetaminophen in
individuals with underlying liver disorders [27].

NSAIDs are particularly discouraged in patients with liver disease, especially in cases of cirrhosis, due to
their heightened potential for causing kidney problems, gastrointestinal issues, and impairing platelet
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function [26-29]. NSAID-induced idiosyncratic hepatotoxicity has been extensively documented as well [27].
When it comes to cyclooxygenase 2 (COX-2) inhibitors, they may offer some protection against
gastrointestinal bleeding compared to traditional NSAIDs. However, they carry an increased risk of
cardiovascular side effects. Initial data suggests that patients with cirrhosis and ascites treated with
celecoxib may experience decreased glomerular filtration rates. Therefore, the safety of COX-2 inhibitors in
patients with cirrhosis necessitates further investigation [30]. Considering that opioids are primarily
metabolized in the liver, it's important to note that patients with cirrhosis may experience reduced drug
clearance and/or increased oral absorption, leading to the accumulation of opioids in the body. Opiates can
induce sedation and potentially trigger hepatic encephalopathy, making them less desirable for patients
with cirrhosis, particularly those with portal hypertension and encephalopathy. In cases where opioids are
necessary for pain management, using lower doses and longer intervals between administrations is crucial
to minimize associated risks. Hydromorphone, fentanyl, and tramadol may be preferable options in these
scenarios [31-33]. Tricyclic antidepressants and anticonvulsants play a role in managing neuropathic pain.
Tricyclic antidepressants undergo hepatic biotransformation with first-pass effects and are eliminated
through the kidneys, necessitating dose adjustments in individuals with cirrhosis. Carbamazepine has been
associated with hepatotoxicity, potentially leading to a swift deterioration in cirrhotic patients, and
therefore, it should be avoided. Gabapentin and pregabalin, in contrast, do not rely on hepatic metabolism.
Consequently, they emerge as attractive choices for managing neuropathic pain in patients with cirrhosis
[34].

Acetaminophen dosing in liver disease
Alterations in drug metabolism, distribution, and elimination can significantly affect paracetamol
pharmacokinetics, necessitating meticulous dosing adjustments to prevent hepatotoxicity. The National
Institute for Health and Care Excellence (NICE) recommends a maximum daily dose of 2,000mg for cirrhosis.
The American College of Gastroenterology (ACG) suggests 2,000mg daily, or even less, for severe liver
disease [35]. The American Liver Foundation 2006 recommended daily acetaminophen not exceeding 3g for
any prolonged period [36]. In 2009, the American Geriatric Society recommended no more than 2-3g of
acetaminophen daily in older patients with hepatic insufficiency or a history of alcohol abuse [37]. Multiple
studies also have concluded the safety of acetaminophen in liver disease at a dose of 2-3g daily [19,38,39].
The practice in National Health Services, Leeds Teaching Hospitals, is the reduction of the maximum dose of
oral paracetamol to 3g in 24 hours in malnourished patients or Child-Pugh C cirrhosis patients [40]. In
summary, acetaminophen may be used at 2-3g per day in patients with liver disease [41-43]. Frequent
monitoring of liver function tests is advisable when acetaminophen is used in individuals with liver disease,
to allow early detection of any signs of hepatotoxicity.

For mild liver disease (e.g., non-alcoholic fatty liver disease), acetaminophen can be used at standard
dosages, typically 500-1000mg every four to six hours as needed. However, the total daily dose should not
exceed 4,000mg.

For severe liver disease (e.g., cirrhosis), dosing should be reduced (2-3g/day), and using the lowest effective
dose is generally advisable for the shortest duration.

Conclusions
When used cautiously and within recommended dosages, acetaminophen remains a valuable option for pain
and fever in individuals with liver disease. Acetaminophen should be considered a safe first-line analgesic in
patients with liver disease. Healthcare providers should carefully evaluate each patient's liver function,
choose appropriate dosing regimens, and closely monitor liver function during treatment. Patients, in turn,
should be educated about the risks and benefits of acetaminophen use and advised to seek medical attention
promptly if they experience any signs of liver dysfunction.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  George S. Zacharia, Anu Jacob

Acquisition, analysis, or interpretation of data:  George S. Zacharia

Drafting of the manuscript:  George S. Zacharia, Anu Jacob

Critical review of the manuscript for important intellectual content:  George S. Zacharia, Anu Jacob

Disclosures

2023 Zacharia et al. Cureus 15(10): e47071. DOI 10.7759/cureus.47071 3 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. McGill MR, Jaeschke H: Metabolism and disposition of acetaminophen: recent advances in relation to

hepatotoxicity and diagnosis. Pharm Res. 2013, 30:2174-87. 10.1007/s11095-013-1007-6
2. Mitchell MC, Schenker S: Effects of chronic alcohol consumption on hepatic glutathione content and

cytosol oxidation-reduction state. Studies in man and baboons. J Clin Invest. 1976, 58:1008-16.
3. Koop DR: Oxidative and reductive metabolism by cytochrome P450 2E1 . FASEB J. 1992, 6:724-30.

10.1096/fasebj.6.2.1537462 Abstract
4. Thurman RG, Bradford BU, Iimuro Y, et al.: The role of gut-derived bacterial toxins and free radicals in

alcohol-induced liver injury. J Gastroenterol Hepatol. 1998, 13 Suppl:S39-50.
5. Bailey SM, Cunningham CC: Acute and chronic ethanol increases reactive oxygen species generation and

decreases viability in fresh, isolated rat hepatocytes. Hepatology. 1998, 28:1318-26. 10.1002/hep.510280521
6. Buckley NA, Whyte IM: Rifampicin increases paracetamol metabolism . Br J Clin Pharmacol. 1991, 31:787-9.
7. Slattery JT, Nelson SD: Mechanisms of idiosyncratic drug reactions: the case of felbamate . Chem Biol. 1996,

3:373-9.
8. Bryson SM, Bourke MT: Isoniazid overdose: pharmacokinetics and effect of hemodialysis . Clin Toxicol.

1997, 35:269-72.
9. Gurley BJ, Swain A, Hubbard MA, et al.: Clinical assessment of CYP2D6-mediated herb-drug interactions in

humans: effects of milk thistle, black cohosh, goldenseal, kava kava, St. John's wort, and Echinacea. Mol
Nutr Food Res. 2008, 52:755-63. 10.1002/mnfr.200600300

10. Lieber CS: Alcoholic liver disease: new insights in pathogenesis lead to new treatments . J Hepatol. 2000,
32:113-28. 10.1016/s0168-8278(00)80420-1

11. Nourjah P, Ahmad SR, Karwoski C, Willy M: Estimates of acetaminophen (Paracetomal)-associated
overdoses in the United States. Pharmacoepidemiol Drug Saf. 2006, 15:398-405. 10.1002/pds.1191

12. Lee WM: Acetaminophen and the U.S. Acute Liver Failure Study Group: lowering the risks of hepatic failure .
Hepatology. 2004, 40:6-9. 10.1002/hep.20293

13. LiverTox: Clinical and Research Information on Drug-Induced Liver Injury [Internet] . National Institute of
Diabetes and Digestive and Kidney Diseases, Bethesda; 2012.

14. Dart RC, Erdman AR, Olson KR, et al.: Acetaminophen poisoning: an evidence-based consensus guideline
for out-of-hospital management. Clin Toxicol (Phila). 2006, 44:1-18. 10.1080/15563650500394571

15. Prescott LF, Illingworth RN, Critchley JA, Stewart MJ, Adam RD, Proudfoot AT: Intravenous N-acetylcystine:
the treatment of choice for paracetamol poisoning. Br Med J. 1979, 2:1097-100. 10.1136/bmj.2.6198.1097

16. Smilkstein MJ, Knapp GL, Kulig KW, Rumack BH: Efficacy of oral N-acetylcysteine in the treatment of
acetaminophen overdose. Analysis of the national multicenter study (1976 to 1985). N Engl J Med. 1988,
319:1557-62. 10.1056/NEJM198812153192401

17. Benson GD: Acetaminophen in chronic liver disease . Clin Pharmacol Ther. 1983, 33:95-101.
10.1038/clpt.1983.14

18. McGill MR, James LP, McCullough SS, et al.: Short-term safety of repeated acetaminophen use in patients
with compensated cirrhosis. Hepatol Commun. 2022, 6:361-73. 10.1002/hep4.1810

19. Khalid SK, Lane J, Navarro V, Garcia-Tsao G: Use of over-the-counter analgesics is not associated with acute
decompensation in patients with cirrhosis. Clin Gastroenterol Hepatol. 2009, 7:994-9; quiz 913-4.
10.1016/j.cgh.2009.04.015

20. Dargère S, Collet T, Crampon D, et al.: Lack of toxicity of acetaminophen in patients with chronic hepatitis
C: a randomized controlled trial. Gastroenterology. 2000, 118:947.

21. Dart RC, Green JL, Kuffner EK, Heard K, Sproule B, Brands B: The effects of paracetamol (acetaminophen)
on hepatic tests in patients who chronically abuse alcohol - a randomized study. Aliment Pharmacol Ther.
2010, 32:478-86. 10.1111/j.1365-2036.2010.04364.x

22. Lewis JH, Stine JG: Review article: prescribing medications in patients with cirrhosis - a practical guide .
Aliment Pharmacol Ther. 2013, 37:1132-56. 10.1111/apt.12324

23. Hayward KL, Powell EE, Irvine KM, Martin JH: Can paracetamol (acetaminophen) be administered to
patients with liver impairment?. Br J Clin Pharmacol. 2016, 81:210-22. 10.1111/bcp.12802

24. Alavian SM, Parsian Z, Sanaie S, Mahmoodpoor A, Soleimanpour H: Pain management with acetaminophen
in patients with liver diseases: a review article. Shiraz E-Med J. 2021, 22:e106900. 10.5812/semj.106900

25. Murphy V, Koea J, Srinivasa S: The efficacy and safety of acetaminophen use following liver resection: a
systematic review. HPB (Oxford). 2022, 24:1-8. 10.1016/j.hpb.2021.08.945

26. Saab S, Konyn PG, Viramontes MR, et al.: Limited knowledge of acetaminophen in patients with liver
disease. J Clin Transl Hepatol. 2016, 4:281-7. 10.14218/JCTH.2016.00049

27. Rossi S, Assis DN, Awsare M, et al.: Use of over-the-counter analgesics in patients with chronic liver
disease: physicians' recommendations. Drug Saf. 2008, 31:261-70. 10.2165/00002018-200831030-00007

28. Laffi G, La Villa G, Pinzani M, Marra F, Gentilini P: Arachidonic acid derivatives and renal function in liver
cirrhosis. Semin Nephrol. 1997, 17:530-48.

29. Castro-Fernández M, Sánchez-Muñoz D, Galán-Jurado MV, et al.: [Influence of nonsteroidal
antiinflammatory drugs in gastrointestinal bleeding due to gastroduodenal ulcers or erosions in patients
with liver cirrhosis]. Gastroenterol Hepatol. 2006, 29:11-4. 10.1157/13083251

30. Guevara M, Abecasis R, Terg R: Effect of celecoxib on renal function in cirrhotic patients with ascites. A
pilot study. Scand J Gastroenterol. 2004, 39:385-6. 10.1080/00365520310008205

31. Hirschfield GM, Kumagi T, Heathcote EJ: Preventative hepatology: minimising symptoms and optimising

2023 Zacharia et al. Cureus 15(10): e47071. DOI 10.7759/cureus.47071 4 of 5

https://dx.doi.org/10.1007/s11095-013-1007-6
https://dx.doi.org/10.1007/s11095-013-1007-6
https://scholar.google.com/scholar?q=intitle:Effects of chronic alcohol consumption on hepatic glutathione content and cytosol oxidation-reduction state. Studies in man and baboons
https://dx.doi.org/10.1096/fasebj.6.2.1537462 Abstract
https://dx.doi.org/10.1096/fasebj.6.2.1537462 Abstract
https://pubmed.ncbi.nlm.nih.gov/9792033/
https://dx.doi.org/10.1002/hep.510280521
https://dx.doi.org/10.1002/hep.510280521
https://scholar.google.com/scholar?q=intitle:Rifampicin increases paracetamol metabolism
https://scholar.google.com/scholar?q=intitle:Mechanisms of idiosyncratic drug reactions%3A the case of felbamate
https://scholar.google.com/scholar?q=intitle:Isoniazid overdose%3A pharmacokinetics and effect of hemodialysis
https://dx.doi.org/10.1002/mnfr.200600300
https://dx.doi.org/10.1002/mnfr.200600300
https://dx.doi.org/10.1016/s0168-8278(00)80420-1
https://dx.doi.org/10.1016/s0168-8278(00)80420-1
https://dx.doi.org/10.1002/pds.1191
https://dx.doi.org/10.1002/pds.1191
https://dx.doi.org/10.1002/hep.20293
https://dx.doi.org/10.1002/hep.20293
https://pubmed.ncbi.nlm.nih.gov/31643176/
https://dx.doi.org/10.1080/15563650500394571
https://dx.doi.org/10.1080/15563650500394571
https://dx.doi.org/10.1136/bmj.2.6198.1097
https://dx.doi.org/10.1136/bmj.2.6198.1097
https://dx.doi.org/10.1056/NEJM198812153192401
https://dx.doi.org/10.1056/NEJM198812153192401
https://dx.doi.org/10.1038/clpt.1983.14
https://dx.doi.org/10.1038/clpt.1983.14
https://dx.doi.org/10.1002/hep4.1810
https://dx.doi.org/10.1002/hep4.1810
https://dx.doi.org/10.1016/j.cgh.2009.04.015
https://dx.doi.org/10.1016/j.cgh.2009.04.015
https://scholar.google.com/scholar?q=intitle:Lack of toxicity of acetaminophen in patients with chronic hepatitis C%3A a randomized controlled trial
https://dx.doi.org/10.1111/j.1365-2036.2010.04364.x
https://dx.doi.org/10.1111/j.1365-2036.2010.04364.x
https://dx.doi.org/10.1111/apt.12324
https://dx.doi.org/10.1111/apt.12324
https://dx.doi.org/10.1111/bcp.12802
https://dx.doi.org/10.1111/bcp.12802
https://dx.doi.org/10.5812/semj.106900
https://dx.doi.org/10.5812/semj.106900
https://dx.doi.org/10.1016/j.hpb.2021.08.945
https://dx.doi.org/10.1016/j.hpb.2021.08.945
https://dx.doi.org/10.14218/JCTH.2016.00049
https://dx.doi.org/10.14218/JCTH.2016.00049
https://dx.doi.org/10.2165/00002018-200831030-00007
https://dx.doi.org/10.2165/00002018-200831030-00007
https://pubmed.ncbi.nlm.nih.gov/9353864/
https://dx.doi.org/10.1157/13083251
https://dx.doi.org/10.1157/13083251
https://dx.doi.org/10.1080/00365520310008205
https://dx.doi.org/10.1080/00365520310008205


care. Liver Int. 2008, 28:922-34. 10.1111/j.1478-3231.2008.01816.x
32. Verbeeck RK: Pharmacokinetics and dosage adjustment in patients with hepatic dysfunction . Eur J Clin

Pharmacol. 2008, 64:1147-61. 10.1007/s00228-008-0553-z
33. Tegeder I, Lötsch J, Geisslinger G: Pharmacokinetics of opioids in liver disease . Clin Pharmacokinet. 1999,

37:17-40. 10.2165/00003088-199937010-00002
34. Harvey JN: Update on treatments for neuropathic pain . J Pain Palliat Care Pharmacother. 2008, 22:54-7.

10.1080/15360280801989450
35. Medications and the Liver: Overview. (2007). Accessed: 7th September 2023:

https://gi.org/topics/medications-and-the-liver.
36. The American Liver Foundation Issues Warning on Dangers of Excess Acetaminophen . (2006).

http://www.liverfoundation.org/downloads/alf_download_39.pdf.
37. Pharmacological management of persistent pain in older persons . J Am Geriatr Soc. 2009, 57:1331-46.

10.1111/j.1532-5415.2009.02376.x
38. Benson GD, Koff RS, Tolman KG: The therapeutic use of acetaminophen in patients with liver disease . Am J

Ther. 2005, 12:133-41. 10.1097/01.mjt.0000140216.40700.95
39. Lucena MI, Andrade RJ, Tognoni G, Hidalgo R, Sanchez de la Cuesta F: Drug use for non-hepatic associated

conditions in patients with liver cirrhosis. Eur J Clin Pharmacol. 2003, 59:71-6. 10.1007/s00228-003-0586-2
40. Reducing oral paracetamol doses in adults. Local Guidance . (2022). Accessed: September 7th 2023:

https://www.leedsformulary.nhs.uk/docs/4.7.1paracetamolreduceddosingadults.pdf.
41. Chandok N, Watt KD: Pain management in the cirrhotic patient: the clinical challenge . Mayo Clin Proc.

2010, 85:451-8. 10.4065/mcp.2009.0534
42. Dwyer JP, Jayasekera C, Nicoll A: Analgesia for the cirrhotic patient: a literature review and

recommendations. J Gastroenterol Hepatol. 2014, 29:1356-60. 10.1111/jgh.12560
43. Rakoski M, Goyal P, Spencer-Safier M, Weissman J, Mohr G, Volk M: Pain management in patients with

cirrhosis. Clin Liver Dis (Hoboken). 2018, 11:135-40. 10.1002/cld.711

2023 Zacharia et al. Cureus 15(10): e47071. DOI 10.7759/cureus.47071 5 of 5

https://dx.doi.org/10.1111/j.1478-3231.2008.01816.x
https://dx.doi.org/10.1111/j.1478-3231.2008.01816.x
https://dx.doi.org/10.1007/s00228-008-0553-z
https://dx.doi.org/10.1007/s00228-008-0553-z
https://dx.doi.org/10.2165/00003088-199937010-00002
https://dx.doi.org/10.2165/00003088-199937010-00002
https://dx.doi.org/10.1080/15360280801989450
https://dx.doi.org/10.1080/15360280801989450
https://gi.org/topics/medications-and-the-liver
https://gi.org/topics/medications-and-the-liver
http://www.liverfoundation.org/downloads/alf_download_39.pdf
http://www.liverfoundation.org/downloads/alf_download_39.pdf
https://dx.doi.org/10.1111/j.1532-5415.2009.02376.x
https://dx.doi.org/10.1111/j.1532-5415.2009.02376.x
https://dx.doi.org/10.1097/01.mjt.0000140216.40700.95
https://dx.doi.org/10.1097/01.mjt.0000140216.40700.95
https://dx.doi.org/10.1007/s00228-003-0586-2
https://dx.doi.org/10.1007/s00228-003-0586-2
https://www.leedsformulary.nhs.uk/docs/4.7.1paracetamolreduceddosingadults.pdf
https://www.leedsformulary.nhs.uk/docs/4.7.1paracetamolreduceddosingadults.pdf
https://dx.doi.org/10.4065/mcp.2009.0534
https://dx.doi.org/10.4065/mcp.2009.0534
https://dx.doi.org/10.1111/jgh.12560
https://dx.doi.org/10.1111/jgh.12560
https://dx.doi.org/10.1002/cld.711
https://dx.doi.org/10.1002/cld.711

	Acetaminophen: A Liver Killer or Thriller
	Abstract
	Introduction And Background
	Review
	Pharmacokinetics of acetaminophen and liver disease
	Acetaminophen, “a killer of the liver”
	Acetaminophen, “a thriller in liver disease”
	Acetaminophen dosing in liver disease

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


