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Acetaminophen:  
Old drug, new warnings

AbstrAct■■

The US Food and Drug Administration (FDA), concerned 
about the incidence of acute liver failure due to acet-
aminophen (Tylenol) overdose, has mandated new label-
ing on acetaminophen packaging. It is also considering 
(but has not enacted) reducing the maximum daily dose 
from 4 g (possibly to 3,250 mg), banning acetamino-
phen-narcotic combination products, and changing the 
current maximum single dose of 1 g to prescription sta-
tus, making 650 mg the highest recommended nonpre-
scription dose. We review the epidemiology, toxicology, 
and management of acetaminophen overdose and steps 
the FDA and physicians can take to prevent it.

Key Points■■

Acetaminophen is the leading cause of acute liver failure 
in the United States, and nearly half of acetaminophen-
associated cases are due to unintentional overdose.

In many cases of unintentional overdose, patients took 
more than one acetaminophen-containing product and 
did not know that both products contained this drug.

Prescribers need to inform all patients, especially vul-
nerable ones (eg, those taking enzyme-inducing drugs, 
those who chronically use alcohol, and those who are 
malnourished) of the risks associated with acetamino-
phen. 

Although no consensus has been reached on what is a 
safe dose in patients with liver disease, 4 g/day is too 
much: a total daily dose of no more than 2 g is recom-
mended to decrease the risk of toxicity in these patients.
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Editor’s note: Portions of this article are based 
on an article previously published in an internal 
Cleveland Clinic publication, Pharmacotherapy 
Update. The version here has been revised, up-
dated, and peer-reviewed.

A cetaminophen (Tylenol, also known as 
paracetamol, N-acetyl-p-aminophenol, and 

APAP) is a popular antipyretic and analgesic 
found in many over-the-counter and prescription 
products, including cough-and-cold remedies and 
narcotic pain relievers (Table 1).1
 This drug is generally considered safe, but 
high doses can be toxic. The number of over-
doses is worrisome. In 2006 alone, the Ameri-
can Association of Poison Control Centers 
implicated acetaminophen in nearly 140,000 
poisoning cases, in which more than 100 pa-
tients died.2 It is responsible for more emergency 
room visits than any other drug on the market.
 According to a position statement from 
the American Association for the Study of 
Liver Diseases (AASLD),3 the incidence of 
acetaminophen-related liver toxicity has been 
steadily increasing over the past decade, and 
this drug is now the most common cause of 
acute liver failure.

Many overdoses are unintentional ■

Cases of acetaminophen-related liver toxicity 
can be categorized as either intentional (ie, due 
to a suicide attempt) or unintentional (ie, due 
to multiple therapeutic but excessive doses over 
a period of time, usually more than 3 days).
 Up to 50% of cases are unintentional. 
Bower et al4 reviewed cases of acute liver fail-
ure that occurred in the Atlanta, GA, area be-
tween November 2000 and October 2004. Ac-
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etaminophen was the most common cause in 
adult patients. Of greater concern is that 61% 
of the acetaminophen-related cases were due 
to unintentional overdose. According to the 
Institute for Safe Medication Practices,5 one 
hospital (not named) reported that an average 
of one patient per day was given more than 
the recommended maximum daily acetamino-
phen dose of 4 g while in the hospital.

Many patients take more than one 
acetaminophen product
Unintentional overdoses or “therapeutic misad-
ventures” are most often due to taking multiple 
products that contain acetaminophen, taking 
acetaminophen-narcotic combinations, and 
impulsive behavior involving a lack of under-
standing of possible injury in consuming mul-
tiple acetaminophen-containing products.3
 In the US Food and Drug Administration 
(FDA) Medwatch Database, in 307 cases of 

unintentional acetaminophen overdose be-
tween 1998 and 2001, 25% of patients had 
been taking more than one acetaminophen-
containing product.5

 Larson et al6 found that one-third of pa-
tients who had had an unintentional acet-
aminophen overdose were taking an acetamin-
ophen-narcotic combination in addition to 
another acetaminophen-containing product.

Many consumers don’t know  
they are taking acetaminophen
Many consumers don’t know that some of 
the drugs they take contain acetaminophen. 
This may be because many drug labels con-
tain abbreviations for acetaminophen such as 
“APAP” or have inconsistent formatting that 
makes it difficult to determine if the product 
contains acetaminophen.
 Others may not be aware of the total maxi-
mum recommended daily dose or may not be 
able to calculate the total daily intake from 
the information on the label. The problem is 
not only with over-the-counter products. For 
example, if a physician prescribes one or two 
tablets of hydrocodone/acetaminophen (Vico-
din) 5 mg/500 mg every 4 to 6 hours, a patient 
could easily exceed the recommended maxi-
mum daily dose of 4 g of acetaminophen.

toxicity can occur even at therapeutic doses
Acetaminophen hepatotoxicity can also occur 
even with therapeutic doses in certain condi-
tions. Risk factors:

Chronic alcohol use (ie, more than three  •	
drinks per day)
Malnutrition•	
Concurrent use of drugs that induce cyto-•	
chrome P450 (CYP450) enzymes (more on 
this below).6 

First used in 1893 ■

Acetaminophen was first used in medicine in 
1893, and it became widely used after 1949, 
when it was found to be a less-toxic metabo-
lite of two parent compounds, acetanilide and 
phenacetin.1

 Acetaminophen is an effective antipyret-
ic and analgesic, but its anti-inflammatory 
properties are minimal, especially compared 
with nonsteroidal anti-inflammatory drugs 

Acetaminophen 
is responsible 
for more 
emergency 
room visits 
than any other 
drug

taBle 1

selected products 
that contain acetaminophen

Product    acetaMinoPhen 
   Per dosaGe ForM (MG)

over-the-counter products
Tylenol Arthritis   650 
Midol    500 
Pamprin    500 
Tylenol Extra-Strength  500 
Benadryl Severe Allergy   325 
     and Sinus Headache 
Sudafed Sinus and Headache 325 
Tylenol Allergy, Flu, PM  325 
Goody’s Fast Pain Relief  260 
Excedrin    250

Prescription products
Vicodin ES   750 
Darvocet-N100   650 
Lorcet 10/650   650 
Lortab    500 
Vicodin    500 
Tylox    500 
Percocet    325–650 
Fioricet    325 
Norco    325 
Ultracet    325 
Tylenol #3   300
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+ Glucuronic acid

+ Sulfates

+ Glutathione

Acetaminophen
glucuronide
(excreted in urine)

Acetaminophen
sulfate
(excreted in urine)

(CYP2E1)
(CYP1A2)
(CYP3A4)
(CYP2A6)

Mercapturic acid
(excreted in urine)

(NSAIDs). Nevertheless, acetaminophen is 
preferred over NSAIDs in some patients be-
cause it carries a lower risk of gastrointestinal 
toxicity (eg, ulceration, bleeding) and so may 
be better tolerated.1

indications and dosaGe ■

Acetaminophen is indicated for mild to mod-
erate pain or fever, including the pain of os-
teoarthritis. It is not recommended for chronic 
inflammatory conditions such as rheumatoid 
arthritis, since it lacks anti-inflammatory 
properties.
 In adults and in children over age 12, the 
usual dosage is 325 to 650 mg orally or rectally 
every 4 to 6 hours, or 1,000 mg three to four 
times daily.
 The current package label recommends 
that the total daily dose not exceed 4 g in 
most adults. Lower maximum daily doses (eg, 
2 g) are recommended in patients who may be 
at higher risk of hepatotoxicity, such as those 

who drink heavily, are malnourished, or take 
enzyme-inducing drugs. Tylenol products cur-
rently include an alcohol warning, advising 
those who consume three or more alcoholic 
drinks a day to ask their doctor if they should 
take acetaminophen.
 In children up to 12 years of age, the 
recommended dosage is 10 to 15 mg/kg oral-
ly or rectally every 4 to 6 hours. The maxi-
mum dosing for children in this age group 
should not exceed five doses (or 50 to 75 
mg/kg) in 24 hours.7 In children under age 2 
or weighing less than 11 kg, acetaminophen 
should only be used under the direction of a 
physician.

Most acetaMinoPhen is conjuGated  ■
and then excreted in the urine

Acetaminophen usually has excellent bio-
availability (up to 98%), but the exact amount 
absorbed varies, depending on the dosage form 
and concomitant use of other drugs.8

metabolism and hepatotoxicty of acetaminophen

FIGURe 1

acetaminophen  Acetaminophen is generally safe, but excessive doses and conditions that overwhelm 
 its normal metabolic pathways can lead to liver damage.

Glucuronidation, sulfation, and subsequent 
renal excretion normally remove 90% of a 
therapeutic dose, but these pathways can become 
saturated after an acetaminophen overdose.

cytochrome P450 metabolism produces a toxic metabolite, N-acetyl-p-benzoquinone 
imine (NAPQI). This pathway produces more NAPQI after higher doses, or when the 
relevant cytochrome P450 (CYP) enzymes are induced by other drugs or chronic alcohol 
consumption.

naPQi is toxic to the liver.

Higher 
doses

liver damage

Conjugation of sulfhydryl groups of glutathione normally detoxifies NAPQI. 
However, glutathione can become depleted after large doses of acetaminophen 
or in malnourished people, allowing this toxic metabolite to accumulate.
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 At therapeutic doses, the elimination half-
life is about 2 hours. Peak plasma concentra-
tions are reached 30 to 60 minutes after the 
dose is taken,1 but taking acetaminophen with 
opioids, anticholinergic drugs, or even food 
may delay the time to peak concentration by 
delaying gastric emptying.8

naPQi is a toxic metabolite
Most of the acetaminophen in the blood under-
goes conjugation in the liver with glucuronic 
acid (40%–67%) and sulfates (20%–46%).9 The 
conjugated metabolites, as well as small amounts 
that have been hydroxylated and deacetylated, 
are excreted in the urine (FIGURe 1).
 Under normal circumstances, a small amount 
of acetaminophen undergoes hepatic metabo-
lism by a different pathway, ie, by CYP450 en-
zymes, primarily CYP2E1 and to a lesser extent 
CYP1A2, CYP2A6, and CYP3A4, forming 
a toxic metabolite, N-acetyl-p-benzoquinone 
imine (NAPQI). Then, the sulfhydryl groups of 
glutathione convert NAPQI into harmless me-
tabolites that are excreted in the urine.1,7

Well tolerated and relatively safe
At recommended doses, acetaminophen is 
well tolerated, and it is considered relatively 
safe when used according to labeling instruc-
tions.
 Rarely, patients experience an erythema-
tous or urticarial rash or other allergic compli-
cations.1

 However, acetaminophen is a dose-de-
pendent hepatotoxin, and excessive doses 
(intentional or unintentional) may lead to 
acute liver failure. In addition, even in thera-
peutic doses, acetaminophen may still cause 
transient liver enzyme elevations and possibly 
hepatotoxicity, particularly in people who are 
malnourished or alcoholic or are taking cer-
tain CYP450-inducing drugs.3,6,10

hoW acetaMinoPhen  ■
can injure the liver

Glucuronidation and sulfation, the major 
metabolic pathways, become saturated after 
an acetaminophen overdose.7 When this hap-
pens, more of the toxic metabolite NAPQI is 
formed by CYP450-mediated N-hydroxyla-
tion. When glutathione is depleted after large 

doses of acetaminophen or in malnourished 
people, the toxic metabolite accumulates, re-
sulting in liver damage (FIGURe 1).6

 The liver is damaged by two mechanisms. 
In one, NAPQI binds to hepatic cell macro-
molecules, causing dysfunction of the enzy-
matic systems, structural and metabolic disar-
ray, and eventually necrotic cell death. The 
other mechanism is oxidative stress due to 
depletion of glutathione.
 In children, single acetaminophen doses of 
120 to 150 mg/kg of body weight have been 
associated with hepatotoxicity,11 as have single 
doses of more than 150 mg/kg or a total dose 
of greater than 7.5 g in adults. However, the 
minimal dose associated with liver injury has 
ranged from 4 to 10 g, and in healthy volun-
teers even therapeutic doses of 1 g orally every 
6 hours resulted in mild liver injury.12

 Patients who are malnourished or fasting 
are thought to be at greater risk of acetamino-
phen hepatotoxicity because they may be de-
ficient in glutathione at baseline. In addition, 
even at lower-than-therapeutic doses, induc-
tion of CYP450 enzymes by drugs or chronic 
alcohol consumption may lead to an increase 
in the formation of NAPQI, increasing the 
risk of hepatotoxicity. Examples of drugs that 
induce CYP450 enzymes to produce more 
NAPQI include the anticonvuslants pheny-
toin (Dilantin) and phenobarbital.

clinical Presentation   ■
oF acetaMinoPhen overdose

The diagnosis of acetaminophen overdose is often 
established by a thorough history. The pertinent 
information may be difficult to obtain, however, 
because the patient may be confused or stupor-
ous at presentation, may not know that the over-
the-counter products he or she has been taking 
contain acetaminophen, or may be embarrassed 
about taking too much acetaminophen.13

in acute intentional overdose, 
signs may not be apparent immediately
The symptoms of toxicity may not be apparent 
immediately after ingestion of an acute over-
dose of acetaminophen, but early recognition 
and treatment can prevent more severe liver 
damage, decreasing morbidity and the risk of 
death.9

Altered 
mental status 
may make  
it difficult  
to obtain  
a history 
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 Phase 1 of an acetaminophen overdose 
begins shortly after ingestion and can last for 
12 to 24 hours. Patients may have signs of gas-
trointestinal upset, nausea, vomiting, anorex-
ia, diaphoresis, and pallor. Although the signs 
and symptoms show a consistent pattern and 
are more pronounced after larger acute over-
doses, they are not diagnostic or specific.
 Phase 2 (up to 48 hours after ingestion). 
Patients may begin to feel better during this 
phase. However, the hepatic enzyme levels, the 
prothrombin time (PT), and the international 
normalized ratio (INR) may continue to rise, 
and right upper quadrant pain may develop. 
Additionally, other laboratory results may be 
abnormal, and renal insufficiency can occur 
due to acetaminophen-induced renal tubular 
necrosis.6 Most patients receive the antidote, 
acetylcysteine (Mycomyst, Acetadote) before 
or during this phase, and consequently, liver 
function gradually returns to normal.
 Phase 3, if reached, may be marked by 
severe hepatic necrosis, typically 3 to 5 days 
after ingestion. Symptoms during this phase 
range from less severe (eg, nausea and general 
malaise) to more severe (eg, confusion and 
stupor). Also, at this time, liver enzyme levels 
can be as high as 10,000 IU/L or even high-
er, and lactic acidosis and coagulopathy may 
worsen. If death should occur, it is most likely 
from complications associated with fulminant 
hepatic failure, including cerebral edema, 
multiorgan-system failure, or sepsis.6

 Phase 4. Patients who recover generally 
have complete recovery of liver function with 
no long-term sequelae..

in unintentional overdoses, 
patients may have low drug levels
Many patients who present with unintentional 
acetaminophen toxicity have been taking the 
drug or products that contain the drug over 
several days to treat an acute or chronic medi-
cal condition. They often have low or unde-
tectable serum acetaminophen levels after 2 
to 3 days of nonspecific symptoms.12

ManaGinG acetaMinoPhen overdose ■

Measuring serum acetaminophen levels may be 
useful in cases of single, acute overdoses if the 
time since ingestion is known. The Rumack-

Matthew nomogram (FIGURe 2), used in cases of 
acute acetaminophen overdose, predicts the 
probability of hepatotoxicity on the basis of 
plasma levels and time after ingestion.13–15

 Unintentional overdoses occur over a 
more prolonged period, and therefore the no-
mogram is not useful in this situation.

acetylcysteine is the antidote
Acetylcysteine is the antidote for acetamino-
phen toxicity and should be given within 8 
hours of ingestion for maximal protection 
against hepatic injury in patients whose serum 
acetaminophen levels are above the “possible” 
toxicity line on the nomogram.15 If acetamino-
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Rumack-matthew nomogram for single acute acetaminophen poisoning. 
Semilogarthmic plot of plasma acetaminophen levels vs. time. Cautions for use of 
this chart: (1) The time coordinates refer to time of ingestion. (2) Serum levels drawn 
before 4 h may not represent peak levels. (3) The graph should be used only in 
relation to a single acute ingestion. (4) The lower solid line 25% below the standard 
nomogram is included to allow for possible errors in acetaminophen plasma assays 
and estimated time from ingestion of an overdose.

ADAptED FROM RUMACk BH, MAttHEw H. ACEtAMINOpHEN pOIsONINg AND tOxICItY. 
pEDIAtRICs 1975; 55:871–876: REpRODUCED BY pERMIssION OF pEDIAtRICs.

FIGURe 2
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phen overdose is suspected but the time elapsed 
since ingestion cannot be determined, acetyl-
cysteine should be given immediately regard-
less of the quantity of acetaminophen ingest-
ed.16 In cases of unintentional overdose, it is 
often given at the discretion of the physician.
 Acetylcysteine limits the toxicity of acet-
aminophen by increasing glutathione stores, 
binding with NAPQI as a substitute for gluta-
thione, and enhancing sulfate conjugation.6 It 
may further limit acetaminophen toxicity by 
nonspecific mechanisms including anti-inflam-
matory, antioxidant, inotropic, and vasodilat-
ing effects.6 In addition, it may prevent further 
hepatic damage in any patient thought to have 
acetaminophen-related liver toxicity even be-
yond the first 12 hours of an overdose.1
 Acetylcysteine is available in an oral (Mu-
comyst) and an intravenous (Acetadote) for-
mulation, which are similar in efficacy. Because 
many patients find the taste of the oral solution 
unpleasant and difficult to tolerate, it should be 
diluted in a 1:3 ratio with cola, orange juice, 
or other drink to mask its flavor. This mixture 
should be used within 1 hour of preparation.
 Anaphylactoid reactions have occurred in 
patients receiving intravenous acetylcysteine for 
acetaminophen overdose soon after the infusion 

was started, most commonly during the loading 
dose. The frequency of infusion-related reac-
tions has been reported to be 0.2% to 20.8%.15

 The recommended dosage for intravenous 
acetylcysteine is a loading dose of 150 mg/kg 
given over 60 minutes, followed by a second 
dose of 50 mg/kg given over 4 hours, and fi-
nally a third dose of 100 mg/kg given over 16 
hours.15 For oral acetylcysteine, the loading 
dose is 140 mg/kg followed by 70 mg/kg every 
4 hours for 17 additional doses.17

other measures
 Activated charcoal can be used if the pa-
tient presents within 1 to 2 hours after taking 
acetaminophen. However, the rapid gastroin-
testinal absorption of acetaminophen makes 
this treatment ineffective in most cases.9

 Liver transplantation. In patients with 
acute liver failure and a poor prognosis, early 
referral to a liver transplant center is essential. 
The King’s College criteria (Table 2),18 a widely 
used prognostic model in patients with acute 
liver failure, are used to predict the need for 
liver transplantation. They are based on the 
arterial pH, the PT and INR, the severity of 
encephalopathy, and the serum creatinine 
concentration.

FindinGs FroM larGe reGistries ■

Findings in adults
 Ostapowicz et al,19 as part of the Acute 
Liver Failure Study Group, in 2002 prospec-
tively characterized the short-term outcomes 
of acute liver failure in a large number of pa-
tients at 17 tertiary care centers in the United 
States over approximately 41 months. All cen-
ters except one performed liver transplants. 
Eligible patients had to meet criteria for acute 
liver failure, including an INR higher than 
1.5, evidence of hepatic encephalopathy, and 
presentation within 26 weeks of illness onset 
without apparent chronic liver disease.
 Of the 308 cases of acute liver failure, 120 
(39%) were from acetaminophen overdose, 
making this drug the most common cause of 
acute liver failure. Forty-four (37%) of the 
patients with acetaminophen-related acute 
liver failure were trying to commit suicide, 
57% of cases were accidental, and the remain-
ing reasons for acetaminophen overdose were 

Acetylcysteine 
should be given 
within 8 hours 
of ingestion 
for maximal 
protection

taBle 2

King’s college criteria 
for poor prognosis in acute liver failure

in acetaminophen-induced acute liver failure
Arterial pH < 7.3 
Or all of the following: 
  Grade III or IV encephalopathy 
  Prothrombin time > 100 seconds 
  Serum creatinine > 3.4 mg/dL

in acute liver failure from other causes
Prothrombin time > 100 seconds 
Or three of the following: 
  Age < 10 years or > 40 years 
  Non-A, non-B hepatitis, halothane-induced hepatitis, 
     idiosyncratic drug reactions 
  More than 7 days of jaundice before the onset of encephalopathy 
  Prothrombin time > 50 seconds 
  Serum bilirubin > 18 mg/dL

BAsED ON O’gRADY Jg, ALExANDER gJ, HAYLLAR kM, wILLIAMs R. EARLY INDICAtORs OF 
pROgNOsIs IN FULMINANt HEpAtIC FAILURE.  

gAstROENtEROLOgY 1989; 97:439–445. COpYRIgHt ELsEVIER 1989.
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unknown. The median amount ingested was 
13.2 g/day (range 2.6–75 g), and 99 (83%) of 
the 120 patients took more than 4 g/day.
 The patients with acetaminophen-related 
acute liver toxicity differed from those with 
other causes of acute liver failure such as id-
iosyncratic drug reactions or indeterminate 
causes. The acetaminophen group had a 
shorter duration of disease and higher serum  
levels of alanine aminotransferase (ALT), as-
partate aminotransferase (AST), and serum 
creatinine than those with acute liver failure 
from other causes. They also had lower biliru-
bin levels and a lower arterial pH.
 Rates of liver transplantation were 6% in 
the acetaminophen group, 53% in the group 
with other drug-induced liver toxicity, 51% 
in the indeterminate group, and 36% in the 
remaining groups. Of the acetaminophen 
group, 47% met the criteria for transplanta-
tion, but only 57% of those eligible were listed 
for transplantation. Those excluded from the 
transplant list had medical contraindications 
or were excluded for psychosocial reasons. 
The short-term transplant-free survival rate 
was 68% in the acetaminophen group.
 Overall, 11% of the patients died, includ-
ing 28% of the acetaminophen group. The 
authors concluded that most cases of liver 
injury in the United States are due to medica-
tions and may be preventable.
 Larson et al,20 as part of the Acute Liver 
Failure Study Group, examined the incidence, 
risk factors, and outcomes of acetaminophen-
induced acute liver failure at 22 tertiary care 
centers in the United States over a 6-year pe-
riod. Of the 662 patients in the study, 302 had 
acetaminophen-related toxicity and 275 were 
included in the final analysis; some of them 
had been included in the study by Ostapowicz 
et al.19 During the study period, the number 
of cases of acute liver toxicity related to acet-
aminophen increased from 28% to 51%.
 Of the patients enrolled in the study, 56% 
met the criteria for potentially toxic acet-
aminophen ingestion. Of those who met the 
criteria, 77% had detectable acetaminophen 
levels in their serum, and 91% had ALT 
levels higher than 1,000 IU/L. The time be-
tween ingestion and symptom onset ranged 
from 1 to 32 days, and the median dose was 
24 g (range 1.2–180 g).

 Of the overdose cases, 48% were unin-
tentional, 44% were intentional, and the 
remaining 8% had no definable reason. Of 
the patients in the unintentional-overdose  
group, 38% were using more than one ac-
etaminophen-containing product and 63% 
were taking combination products contain-
ing narcotics. Overeall, 44% of patients re-
ported using narcotic-acetaminophen combi-
nation products. The unintentional-overdose 
group had lower serum acetaminophen lev-
els than the intentional-overdose group, but 
they were more likely to present with severe 
hepatic encephalopathy.
 The number of patients with an uninten-
tional overdose was worrisome. Furthermore, 
one-third of the patients who were receiving an 
acetaminophen-narcotic combination prod-
uct were taking an additional acetaminophen-
containing product. The authors concluded 
that unintentional overdose is the leading 
cause of acetaminophen-related hepatotoxic-
ity, and efforts to limit the over-the-counter 
package size and to restrict prescriptions of 
acetaminophen-narcotic combinations may 
be necessary to decrease the incidence of this 
preventable cause of acute liver failure.

Findings in children
 Squires et al21 and the Pediatric Acute 
Liver Failure Study Group examined the 
pathogenesis, treatment, and outcome of 
acute liver failure in children (any age from 
birth to 18 years) with no previous evidence 
of chronic liver disease, evidence of acute 
liver injury, or hepatic-based coagulopathy. 
From December 1999 to December 2004, 348 
patients were enrolled.
 Fourteen percent of the cases were due to 
acetaminophen. The median dose of acet-
aminophen ingested was 183 mg/kg. Most 
of these patients were white and female, and 
96% were over age 3. Hepatic encephalopathy 
was more common in the non-acetaminophen 
groups than in the acetaminophen group, al-
though this is often difficult to assess in infants 
and children. Children with acetaminophen 
toxicity had the highest rate of spontaneous 
recovery: 45 (94%) of 48 recovered.
 Although there are fewer acetaminophen-
related cases of acute liver failure in children 
than in adults, the use of acetaminophen in 

needed: 
education 
of patients 
and physicians 
about 
acetaminophen 
products
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children is still worrisome. The authors con-
cluded that if they do not have hepatic en-
cephalopathy, children with acetaminophen-
induced liver toxicity have an excellent 
prognosis.

the Fda looks at the ProBleM ■

Why overdoses occur
A recent FDA report22 cited the following rea-
sons for acetaminophen overdose:

Some patients may experience liver injury •	
at doses only slightly above the recom-
mended 4-g daily limit.
Some patients may be more prone to liver •	
injury from acetaminophen.
The symptoms associated with liver injury •	
due to acetaminophen can be nonspecific 
and tend to evolve over several days.
Many acetaminophen-containing products •	
are available, including over-the-counter 
and prescription drugs with many different 

strengths and indications.
Consumers are unaware of the risk of liver •	
toxicity with acetaminophen.
Prescription products are not always clear-•	
ly labeled with acetaminophen as an in-
gredient.
Pediatric dosage forms are available in •	
many different concentrations.

new package labeling
In view of this information, the FDA has 
mandated new labeling for acetaminophen-
containing products (Table 3).22

recommendations from an advisory panel
In addition, an FDA advisory panel recom-
mended decreasing the maximum recom-
mended daily dose (possibly to 3,250 mg/day 
in adults, although this is not final) to help 
prevent overdoses, and reducing the maxi-
mum amount in a single nonprescription dose 
of the drug to 650 mg.23 The panel also voted 
(by a narrow margin) to ban all acetamino-
phen-narcotic combination products.
 As of this writing, the FDA has not ad-
opted these recommendations. (Although 
the FDA is not obliged to follow the advice 
of its advisory panels, in most cases it does.) 
The recommendations about acetaminophen 
could take years to implement fully.

the united kinGdoM acted in 1998 ■

In response to a rising number of analgesic-
related deaths, the United Kingdom enacted 
legislation in 1998 to limit the package size 
available to consumers.24 Packages sold in 
general stores can contain no more than 16 
capsules, while those sold in pharmacies can 
contain 24. Blister packs were also introduced 
to make it harder for people to impulsively 
take handfuls of tablets.25

 Two studies since then both found that 
the number of deaths related to paracetamol 
(as acetaminophen is known in the United 
Kingdom) had fallen since the legislation was 
implemented.24,26 Greene et al27 found that pa-
tients who ingested potentially toxic doses of 
paracetamol had obtained the drug “in a man-
ner contravening the 1998 legislation.”27 In 
other words, shops in London were not obey-
ing the law.

taBle 3

updated labeling requirements  
for over-the-counter products  
containing acetaminophen

Alcohol warning is included as part of the liver warning, instead of 
the separate alcohol warning previously required.

Warning included information on the potential for severe liver 
damage associated with exceeding the maximum daily dose or 
consuming three or more alcohol-containing drinks per day while 
taking acetaminophen.

The liver warning is required directly on the container labels in ad-
dition to the carton or outer container.

The ingredient name (ie, acetaminophen) is highlighted or in bold 
type and in a prominent print size on the package’s principal 
display panel.

The statement “See new warning information” is highlighted or 
in bold type and in a prominent print size on the principal display 
panel.

The label must contain a warning to avoid concomitant use of other 
acetaminophen-containing products and instructions to speak 
with a physician before taking acetaminophen if the user has liver 
disease or is using warfarin.

FOOD AND DRUg ADMINIstRAtION. QUEstIONs AND ANswERs ON FINAL RULE 
FOR LABELINg CHANgEs tO OVER-tHE-COUNtER pAIN RELIEVERs. 

www.FDA.gOV/DRUgs/NEwsEVENts/UCM144068.HtM. ACCEssED OCtOBER 30, 2009.
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suMMary■

The new labeling and the proposed changes 
are sensible and draw needed attention to the 
problem of acetaminophen toxicity. To pre-

vent unintentional acetaminophen overdoses, 
education of patients and health care profes-
sionals is urgently needed so that the dangers 
of consuming excess acetaminophen daily are 
understood.	 ■

reFerences ■
1. burke a, Smyth eM, Fitzgerald Ga. Analgesic-antipyretic agents: 

pharmacotherapy of gout. In: Brunton LL, Lazo JS, Parker K, editors.
Goodman and Gilman’s the Pharmacological Basis of Therapeutics, 
11th ed. New York: McGraw-Hill, 2006:671–716.

2. bronstein aC, Spyker Da, Cantilena lR Jr, Green J, Rumack bH, 
Heard Se. 2006 Annual Report of the American Association of 
Poison Control Centers National Poison Data System (NPDS). Clin 
Toxicol (Phila) 2007; 45:815–917.

3. Schwartz J, Stravitz T, lee WM; american association for 
the Study of liver Disease Study Group. AASLD position on 
acetaminophen. www.aasld.org/about/publicpolicy/Documents/
Public%2520Policy%2520Documents/AcetaminophenPosition.
pdf. 

4. bower Wa, Johns M, Margolis HS, Williams IT, bell bP. Population-
based surveillance for acute liver failure. Am J Gastroenterol 2007; 
102:2459–2463.

5. Institute for Safe Medication Practices. How are you preventing 
acetaminophen overdoses? www.ismp.org/newsletters/acutecare/
articles/20030808.asp. Accessed 11/17/2009.

6. larson aM. Acetaminophen hepatotoxicity. Clin Liver Dis 2007;
11:525–548.

7. Tylenol package insert. Fort Washington, PA: McNeil-PPC Inc.; 1999.
8. bizovi Ke, Hendrickson RG. Chapter 34. Acetaminophen. In: 

Hoffman RS, Nelson LS, Howland MA, Lewin NA, Flomenbaum 
NE, Goldfrank LR, editors. Goldfrank’s Manual of Toxicologic 
Emergencies. 3rd ed. McGraw-Hill: New York, 2007. www.ac-
cessemergencymedicine.com/content.aspx?aID=88781. Accessed
11/7/2009.

9. Hung Ol, Nelson lS. Chapter 171. Acetaminophen. In: Tintinalli JE, 
Kelen GD, Stapcynski S, editors. Tintinalli's Emergency Medicine: 
A Comprehensive Study Guide. 6th ed. McGraw-Hill: New York, 
2004. www.accessmedicine.com/content.aspx?aID=602606. Accessed 
11/17/2009.

 10. Watkins Pb, Kaplowitz N, Slattery JT, et al. Aminotransferase eleva-
tions in healthy adults receiving 4 grams of acetaminophen daily: a 
randomized controlled trial. JAMA 2006; 296:87–93.

 11. american academy of Pediatrics Committee on Drugs. Acetamino-
phen toxicity in children. Pediatrics 2001; 108:1020–1024.

 12. Fontana RJ. Acute liver failure including acetaminophen overdose.
Med Clin North Am 2008; 92:761–794.

 13. Heard KJ. Acetylcysteine for acetaminophen poisoning. N Engl J
Med 2008; 359:285–292.

 14. Rumack bH, Matthew H. Acetaminophen poisoning and toxicity.
Pediatrics 1975; 55:871–876.

 15. acetadote package insert. Nashville, TN: Cumberland Pharmaceuti-
cals; 2008Dec.

 16. Polson J, lee WM; american association for the Study of liver Dis-
ease. AASLD position paper: the management of acute liver failure.
Hepatology 2005; 41:1179–1197.

 17. Product Information: acetylcysteine inhalation solution, acetyl-
cysteine inhalation solution. Hospira,Inc, Lake Forest, IL, 2004.

 18. O’Grady JG, alexander GJ, Hayllar KM, Williams R. Early indicators
of prognosis in fulminant hepatic failure. Gastroenterology 1989; 
97:439–445.

 19. Ostapowicz G, Fontana RJ, Schiødt FV, et al. Results of a prospective
study of acute liver failure at 17 tertiary care centers in the United 
States. Ann Intern Med 2002; 137:947–954.

 20. larson aM, Polson J, Fontana RJ, et al. Acetaminophen-induced 
acute liver failure: results of a United States multicenter, prospective
study. Hepatology 2005; 42:1364–1372.

 21. Squires RH Jr, Shneider bl, bucuvalas J, et al. Acute liver failure in
children: the first 348 patients in the Pediatric Acute Liver Failure 
Study Group. J Pediatr 2006; 148:652–658.

 22. US Food and Drug administration. Questions and answers on final
rule for labeling changes to over-the-counter pain relievers. www.
fda.gov/Drugs/NewsEvents/ucm144068.htm. Accessed 10/30/2009.

 23. Perrone M. FDA panel recommends smaller doses of painkillers. As-
sociated Press. Adelphi, MD. June 30, 2009.

 24. Hawton K, Simkin S, Deeks J, et al. UK legislation on analgesic 
packs: before and after study of long term effect on poisonings.
BMJ 2004; 329:1076.

 25. Hughes b, Durran a, langford NJ, Mutimer D. Paracetamol 
poisoning—impact of pack size restrictions. J Clin Pharmacol Ther 
2003; 28:307–310.

 26. Wilkinson S, Taylor G, Templeton l, Mistral W, Salter e, bennett
P. Admissions to hospital for deliberate self-harm in England 
1995–2000: an analysis of hospital episode statistics. J Public Health
Med 2002; 24:179–183.

 27. Greene Sl, Dargan PI, leman P, Jones al. Paracetamol availability 
and recent changes in paracetamol poisoning: is the 1998 legislation
limiting availability of paracetamol being followed? Postgrad Med J 
2006; 82:520–523.

ADDRESS: Amy Schilling, PharmD, Department of Pharmacy, JJN1-02, 
Cleveland Clinic, 9500 Euclid Avenue, Cleveland, OH 44195; e-mail 
schilla2@ccf.org.

 on August 6, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

