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Dec. 5, 2005 — In the United States, 42% of acute liver failure (ALF) is caused by acetaminophen, according to the results of a
multicenter, prospective cohort study reported in the December issue of Hepatology. Accidental overdose is the leading cause,
but suicidal ingestion is also important.
“Acetaminophen, the most widely used analgesic in the United States, causes severe hepatic necrosis leading to ALF after
suicidal overdoses,” write Anne M. Larson, MD, and the Acute Liver Failure Study Group from the University of Washington
Medical Center in Seattle, and colleagues. “Unintentional liver injury from self-medication for pain or fever that leads to daily
doses exceeding the 4 g/day package recommendations is also well-recognized. Fasting and alcohol use may enhance toxicity,
but this remains controversial.”
At 22 U.S. tertiary care centers, the investigators gathered detailed prospective data for a 6-year period on 662 consecutive
patients who fulfilled standard criteria for ALF with coagulopathy and encephalopathy. Of these 662 cases, 275 (42%) were
determined to result from acetaminophen-induced liver injury.
During the study, the annual percentage of acetaminophen-related ALF rose from 28% in 1998 to 51% in 2003. The median
dose ingested was 24 g, equivalent to 48 extra-strength tablets. Of these 275 cases of acetaminophen-induced ALF, 131 (48%)
were unintentional overdoses, 122 (44%) were suicide attempts, and 22 (8%) were of unknown intent.
In the unintentional group, 81% reported taking acetaminophen and/or other analgesics for acute or chronic pain syndromes;
38% took 2 or more acetaminophen preparations simultaneously; and 63% used narcotic-containing compounds.
Of the 275 patients with acetaminophen-induced ALF, 178 (65%) survived; 74 (27%) died without transplantation; and 23
patients (8%) underwent liver transplantation, of whom 71% were alive at 3 weeks. The intentional and unintentional groups had
similar rates of transplant-free survival and liver transplantation.
“Acetaminophen hepatotoxicity far exceeds other causes of acute liver failure in the United States,” the authors write.
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“Susceptible patients have concomitant depression, chronic pain, alcohol or narcotic use, and/or take several preparations
simultaneously. Education of patients, physicians, and pharmacies to limit high-risk use settings is recommended.”
Study limitations include restriction to severely ill subjects who meet criteria for ALF, difficulty in determining the true incidence
of ALF in the population at large, and difficulty with accurate history-taking in patients with altered mentation.
“Our data suggest that there is a narrow therapeutic margin and that consistent use of as little as 7.5 g/day may be hazardous,”
the authors conclude. “However, precise information on dosing is often difficult to acquire in some of these patients. We are
planning to look at this issue in more detail in a future study.”
The Food and Drug Administration, National Institutes of Health, the Stephen B. Tips Fund of Northwestern Medical Foundation,
and the Jeanne Roberts Fund of the Southwestern Medical Foundation supported this study in part. The authors have
disclosed no relevant financial relationships.
In an accompanying editorial, John G. O’Grady, MD, from King’s College Hospital in London, United Kingdom, notes the
potential for unnecessary transplants, as 59% of patients listed for transplantation but who were not allocated an organ
survived. Another conundrum is whether the patient who had unintentional hepatotoxicity should be salvaged at all costs, while
liver transplantation is selectively offered to patients with intentional liver injury.
“Measures to minimize acetaminophen hepatotoxicity are important but need to be considered in the context that the apparent
scale of the problem is a reflection of the huge number of patients taking acetaminophen with good effects and in the absence
of any adverse event,” Dr. O’Grady writes. “Educational initiatives to highlight the range of preparations containing
acetaminophen, together with reiteration of advice on maximum daily dosing, have potential benefits, especially with respect to
unintentional overdosing. Restriction of access to acetaminophen is an alternative, and this approach was taken in the United
Kingdom in 1998, when over-the-counter sales of acetaminophen were restricted to 16 g.”
Although this resulted in a 30% reduction in patients with severe acetaminophen-induced ALF admitted to specialist liver units
and liver transplant centers for the next 4 years. Dr. O’Grady writes that “The required judgment from society, the medical
profession, and other interested parties, is whether that level of restriction is too high a price to pay.”
Hepatology. 2005;42:1252-1254, 1364-1372

Learning Objectives for This Educational Activity
Upon completion of this activity, participants will be able to:
Describe the incidence and risk factors of patients with acetaminophen-induced ALF.
Describe outcomes of patients with ALF following unintentional vs intentional ingestion of acetaminophen.

Clinical Context
Hepatotoxicity from intentional or unintentional acetaminophen ingestion can lead to ALF. Unintentional acetaminophen ingestion
might occur from self-medication in doses exceeding package recommendations of 4 g/day and is generally identified when the
patient becomes symptomatic. Hence, many of these patients would not receive N-acetylcysteine within the treatment window
needed to prevent hepatic injury. Alcohol use could play a role in the toxic effects of acetaminophen.
In the July 1999 issue of Liver Transplantation Surgery, Schiodt and colleagues reported a 20% incidence of acetaminophen
toxicity, resulting in ALF. The authors of the current study, Larson and colleagues, participated with the Acute Liver Failure
Study Group to investigate the epidemiology and outcomes of ALF in the United States. The authors hypothesized that patients
with unintentional acetaminophen overdose would present with more severe disease, higher rate of alcohol abuse, and poorer
rate of spontaneous transplant-free survival compared with intentional overdose patients.
This is a prospective study to evaluate the incidence, risk factors, and outcomes of a cohort of patients with acetaminophenrelated ALF enrolled in the Acute Liver Failure Study Group registry.

Study Highlights
Of 662 patients with ALF (international normalized ratio of at least 1.5, hepatic encephalopathy, and presentation within
26 weeks of onset of illness) enrolled for more than 6 years, 275 (42%) had acetaminophen-related hepatotoxicity based
on ingestion of more than 4 g/day of acetaminophen within 7 days of presentation, serum acetaminophen detected, or
serum alanine aminotransferase levels more than 1,000 IU/L with history of acetaminophen ingestion. Exclusion criteria
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included acute hepatitis A and B and other causes of ALF.
Acetaminophen was the most common cause of ALF, increasing to 51% in year 6; overall, 74% were female, and 88%
were white. The median ingestion dose was 24 g (range, 1.2 - 180 g).
44% (122/275 patients) reported intentional ingestion (single ingestion, suicidal intent); 48% (131 patients) reported
unintentional ingestion (multiple ingestions to relieve symptoms, no suicidal intent); and 8% (22 patients) had unclear
reason. The 2 groups were similar in past substance abuse and educational level.
Unintentional group was older (median, 38 years [range, 18 - 76]) vs intentional group (median, 32 years [range, 17 68]; P = .002) and had higher rate of multiple acetaminophen-containing preparation use (38% vs 5%; P = .0001).
Prescription narcotic/acetaminophen compound use was reported by 44% overall (120/275) and more common in the
unintentional group than intentional group (63% vs 18%; P < .0001).
Although unintentional group had lower rate of depression (24% vs 45%; P = .001) than the intentional group,
antidepressant use was similar (37% vs 38%).
35% (68/196) met criteria for alcohol abuse (daily consumption at least 40 g of alcohol in men and 20 g in women); 55%
(151/273) reported alcohol use. Alcohol abusers had lower acetaminophen levels, lower rates of antidepressant and
compound narcotic use, and lower rates of severe hepatic encephalopathy than nonabusers.
7% (19/275) of patients were in a low-dose group that took no more than 4 g/day of acetaminophen. The low-dose
group was older and reported more unintentional overdose (74% vs 40%; P < .002), alcohol use (79% vs 59%; P = .09),
and alcohol abuse (65% vs 37%; P = .02) than the higher-dose group.
More unintentional patients had hepatic encephalopathy initially (55% vs 39%; P = .002), but the 2 groups had similar
peak hepatic encephalopathy grade and number of patients listed for transplantation. Unintentional and intentional groups
had similar transplant-free survival (64% vs 66%) and liver transplantation (9% vs 7%) rates.
71% (196/275) of patients were alive at 3-week outcome period. 65% (178/275) survived without liver transplantation;
27% (74) died; and 8% (23) underwent transplantation.
On admission, 40 patients met King’s criteria for liver transplantation; 19 died without transplant. Of 235 patients who did
not meet King’s criteria, 163 patients survived without transplant, 55 died without transplant, and 17 patients underwent
transplant.
The Acute Physiology and Chronic Health Evaluation II (APACHE II) score was described for 216 patients; patients with
score of at least 20 had lower transplant-free survival (43% vs 92%; P < .0001) and higher transplant rate (13% vs 1%;
P = .002) than patients with a score higher than 20. APACHE II score use had a higher sensitivity (68% vs 26%) and
lower specificity (87% vs 92%) than King’s criteria on admission.
Study limitations include patients’ mental status affecting accuracy of history, and many cases were not enrolled due to
lack of data or consent. Authors speculate there is a narrow therapeutic margin and patients might be unaware of
hazards of multiple acetaminophen-containing products.

Pearls for Practice
Acetaminophen-induced hepatotoxicity is the leading cause of ALF in the United States; susceptible patients include
those with chronic pain, depression, substance abuse, alcohol or narcotic use, and multiple acetaminophen-containing
product use.
Patients with ALF following unintentional or intentional acetaminophen overdose have similar rates of transplant-free
survival and liver transplantation.

Instructions for Participation and Credit
There are no fees for participating in or receiving credit for this online educational activity. For information on applicability and
acceptance of continuing education credit for this activity, please consult your professional licensing board.
This activity is designed to be completed within the time designated on the title page; physicians should claim only those credits
that reflect the time actually spent in the activity. To successfully earn credit, participants must complete the activity online
during the valid credit period that is noted on the title page.
FOLLOW THESE STEPS TO EARN CME/CE CREDIT*:
1 . Read the target audience, learning objectives, and author disclosures.
2 . Study the educational content online or printed out.
3 . Online, choose the best answer to each test question. To receive a certificate, you must receive a passing score as
designated at the top of the test. Medscape encourages you to complete the Activity Evaluation to provide feedback for
future programming.
You may now view or print the certificate from your CME/CE Tracker. You may print the certificate but you cannot alter it.
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Credits will be tallied in your CME/CE Tracker and archived for 5 years; at any point within this time period you can print out
the tally as well as the certificates by accessing "Edit Your Profile" at the top of your Medscape homepage.
*The credit that you receive is based on your user profile.

Target Audience
This article is intended for primary care physicians, internal medicine physicians, hepatologists, gastroenterologists,
toxicologists, liver transplant surgeons, and those who treat patients with ALF.

Goal
The goal of this activity is to provide the latest medical news to physicians and other healthcare professionals in order to
enhance patient care.

Accreditation Statements
For Physicians

Medscape is accredited by the Accreditation Council for Continuing Medical Education (ACCME) to provide continuing medical
education for physicians.
Medscape designates this educational activity for 0.25 Category 1 credit(s) toward the AMA Physician's Recognition Award.
Each physician should claim only those credits that reflect the time he/she actually spent in the activity.
Medscape Medical News (MMN) has been reviewed and is acceptable for up to 150 Prescribed credits by the American
Academy of Family Physicians. AAFP accreditation begins 09/01/05. Term of approval is for 1 year from this date. This
component is approved for 0.25 Prescribed credit. Credit may be claimed for 1 year from the date of this issue.
Contact This Provider
For questions regarding the content of this activity, contact the accredited provider for this CME/CE activity: CME@webmd.net.
For technical assistance, contact CME@webmd.net.
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