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The attached package contains background information prepared by the Food and Drug 
Administration (FDA) for the panel members of the advisory committee.  The FDA 
background package often contains assessments and/or conclusions and 
recommendations written by individual FDA reviewers.  Such conclusions and 
recommendations do not necessarily represent the final position of the individual 
reviewers, nor do they necessarily represent the final position of the Review Division or 
Office.  We have brought this issue of the use of over-the-counter acetaminophen-
containing drug products in children to this Advisory Committee in order to gain the 
Committee’s insights and opinions, and the background package may not include all 
issues relevant to the final regulatory recommendation and instead is intended to focus on 
issues identified by the Agency for discussion by the advisory committee.   The FDA will 
not issue a final determination on the issues at hand until input from the advisory 
committee process has been considered and all reviews have been finalized.  The final 
determination may be affected by issues not discussed at the advisory committee 
meeting. 
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DISCUSSION TOPICS FOR THE ADVISORY COMMITTEE 

 
MAY 17 – 18, 2011 

 
 
1. Is the proposed dosing sufficient to support the addition of weight based dosing for children 

ages 2-12?  For this age group, how should dosing directions be written using incremental 
increases in dosing based on age and weight? 

 
 
2. Do the PK, safety, and efficacy data support the addition of new labeled dosing directions 

corresponding to a 10-15 mg/kg dose for children 6 months to 2 years of age?  If the answer 
is yes, should the new labeling include antipyretic and analgesic claims? 

 
 
3. In what ways can the labeling, packaging, and the container/closure system be improved such 

that medication errors can be minimized? 
 
 
 
4. Restricting liquid formulations to a single concentration was a recommended intervention 

discussed at a recent (2009) AC meeting addressing acetaminophen safety.  Should the 
agency consider similar measures for pediatric acetaminophen containing solid oral dosage 
forms? 

 



MEMORANDUM 
 
DATE:  April 25, 2011 
 
FROM:  M. Scott Furness, Ph.D. 

Director 
Division of Nonprescription Regulation Development 
 

TO:  All Members of the Nonprescription Drugs Advisory Committee 
(NDAC), Pediatric Advisory Committee (PAC), and Invited Guests 

 
SUBJECT:  Briefing Memo for the May 17-18 AC meeting to discuss the use of 

OTC acetaminophen-containing drug products in children 
 
 
As you know, we will be convening a joint meeting of the Nonprescription Drugs 
Advisory Committee (NDAC) and the Pediatric Advisory Committee (PAC), 
supplemented with additional experts in relevant fields, on May 17-18, 2011, to 
discuss the use of OTC acetaminophen-containing drug products in children. 
 
The primary reason for convening the AC meeting is to consider whether the 
existing labeled dosing directions and age breakdowns are sufficient to 
appropriately administer OTC acetaminophen-containing drug products to 
children.  The current proposed regulation provides age-based dosing directions 
for children at or above age 2, and a statement of, “Consult a doctor” appears for 
children less than age 2. 
 
The agency received a Citizen Petition (CP) from McNeil Consumer Healthcare 
that raised a number of questions in 1999.  In that CP, it was stated that 
physicians frequently recommend to consumers the use of pediatric 
acetaminophen in children less than 2 years of age.  To address the absence of 
labeled dosing directions for this population, the firm developed dosing schedules 
designed to closely correlate with the administration of acetaminophen in the 
dose range of 10-15 mg/kg of body weight per single dose.   
 
More recently, in June 2009, FDA convened a joint Drug Safety and Risk 
Management, Nonprescription Drugs, and Anesthetic and Life Support Drugs AC 
meeting to discuss possible interventions to reduce the occurrence of 
acetaminophen-related liver injury.  During that meeting, it was shown that errors 
involving acetaminophen use in children are commonly caused by parents’ 
confusion about how much to dose. 
 
Given these concerns, FDA has decided to bring these questions to the 
Committees.  Of course, if we are to consider the questions of adding weight-
based dosing for children at or above age 2, and expanding the labeled dosing 
directions for OTC acetaminophen products for children less than age 2, it is 



important to assess whether sufficient pharmacokinetic, safety, and efficacy data 
exist, so a fully informed decision can be made.  To this end, FDA has performed 
several reviews of the relevant information available to us, and these reviews are 
included in this package. Specifically, the following reviews have been included: 
 

• A summary of how FDA evaluates the safety and efficacy of 
nonprescription drugs, and the regulatory background history of single-
ingredient acetaminophen products for OTC use in children under 12 
years old 

• A clinical pharmacology summary of the available pharmacokinetic and 
pharmacodynamic (fever reduction) data of oral acetaminophen in 
pediatric patients 6 months to 12 years of age 

• A review of the currently-available published efficacy data evaluating the 
proposed weight-based dosing regimen of acetaminophen at the dose of 
10 to 15 mg/kg, as a single dose in children 6 months to less than 2 years 
of age, for fever reduction and pain relief 

• An evaluation of the serious adverse events associated with single-
ingredient acetaminophen in the pediatric population, using FDA’s 
Adverse Event Reporting System (AERS) 

• A review of drug utilization patterns for OTC sales and outpatient-
dispensed prescriptions for single-ingredient acetaminophen products in 
the U.S., from the years 2000 through 2009 

• A review of the National Electronic Injury Surveillance System – 
Cooperative Adverse Drug Event Surveillance (NEISS-CADES) to assess 
outcomes of emergency department visits involving errors in 
acetaminophen dosing and administration in children 

• An evaluation of medication errors related to oral, single-ingredient, 
acetaminophen products in pediatric patients, age 0 to less than 13 years 
of age, over a 10-year period 

 
One final point about the included reviews needs to be made.  Many of the 
reviews contain recommendations for various regulatory actions.  It is important 
for the Committees to understand the Agency has taken no position on the 
recommendations included in these reviews, and no decisions about the issues 
we wish to discuss with the Committees have been made.  Indeed, we are 
coming to the Committees specifically to hear your views on these and related 
issues.  With this background, we are eager to hear the Committee’s view of 
whether the existing labeled dosing directions and age breakdowns are sufficient 
to appropriately administer OTC acetaminophen-containing drug products to 
children.  I would like to thank you in advance for the work you will do in 
preparation for the meeting, and especially for your contributions at the meeting 
itself.  I look forward to seeing you in May. 



    
MEMORANDUM 
 
 
Department of Health and Human Services 
Food and Drug Administration 
Center for Drug Evaluation and Research 
 
 
Date:  April 18, 2011  
 
From:  Division of Nonprescription Regulation Development  
 
Through: Office Drug Evaluation IV 
 
To: Members of the Pediatric Advisory Committee, the Nonprescription Drugs 

Advisory Committee, Consultants, and Guests  
 
Subject: Pediatric dosing of the drug acetaminophen 
 
This memo provides information about how FDA evaluates the safety and efficacy of 
nonprescription drugs, and the regulatory background history of single-ingredient 
acetaminophen products for over-the-counter (OTC) use in children under 12 years old. 
 
A.  How does FDA evaluate nonprescription drug products?  
The safety and efficacy of OTC (i.e., nonprescription) drugs are evaluated by one of two 
regulatory mechanisms:  the New Drug Application (NDA) process or the OTC Drug Review 
(OTC Monograph system). 
   
NDA Process  
The NDA review process was established with the publication of the 1938 Federal Food 
Drug and Cosmetic Act (the Act), which requires all new drugs introduced after 1938 be 
shown safe for human use prior to marketing.  The Act was amended in 1962 to require all 
drug products, both prescription and OTC, be shown safe and effective for their intended use 
prior to marketing.  These same standards for safety and efficacy apply today for all drug 
products marketed under an NDA.  The NDA review process is confidential, and approval 
may result in a period of marketing exclusivity.  In addition, once approved, there are 
stringent post-marketing reporting requirements that include adverse event reporting and the 
submission of any information that may have a bearing on the safe and effective use of the 
drug.   
 
OTC Drug Review (Monograph Process) 
At the time the 1962 Drug Amendments Act was passed, there were an estimated 100,000 
to 300,000 OTC drug products on the market.  Over 400 OTC drug products on the 
market before 1962 were reviewed for effectiveness.  Approximately 25 percent of the 
420 OTC drug products reviewed had an indication that was classifiable as effective 
(37FR85).  Thus, an extensive review of all OTC drug products was initiated on May 11, 
1972, to determine their safety and effectiveness.  Originally, the review included only 
OTC drug products that were marketed in the United States prior to the 1972 initiation 
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date, which was subsequently extended to December 4, 1975.  Now, other drugs may be 
included under certain circumstances. 
 
The OTC Drug Review was conducted by expert review panels consisting of healthcare 
practitioners and scientists, similar to today’s Advisory Committees.  There were 18 OTC 
Drug Review Panels formed.  To make the review manageable, drug products were 
grouped by active ingredients.  There were approximately 800 significant active 
ingredients.  The next step was to group the active ingredients into therapeutic categories.  
There were 26 original therapeutic categories.  Related categories were grouped for panel 
review.  For example, the analgesic and antirheumatics categories were reviewed by the 
Advisory Review Panel on OTC Internal Analgesic and Antirheumatic Products, and 
both are in the Internal Analgesic, Antipyretic, and Antirheumatic (IAAA) drug 
monograph.  The Panels then categorized the active ingredients and conditions of their 
use, such as indications and dosage, in one of three ways: 
 

Category Description 
Category I Generally Recognized As Safe and Effective and not 

misbranded under specified conditions (GRAS/E) 
Category II Not Generally Recognized As Safe and Effective or is 

misbranded under specified conditions (Not GRAS/E) 
Category III Insufficient data available to permit classification.  Allows a 

manufacturer the opportunity to show a product is safe and 
effective under marketed conditions, to reformulate, or 
appropriately re-label the product so it is safe and effective. 

 
After extensive reviews and deliberations, the expert review panels made recommendations 
to the commissioner of FDA in the form of a panel report for each therapeutic category.  
These panel reports were published in the Federal Register as Advance Notice of Proposed 
Rulemakings (ANPRs).   
 
The publication of the ANPR begins a multistep public notice and comment rulemaking 
process.  Public comments on the ANPR are received and reviewed by FDA.  FDA uses the 
comments and the panel report to write the Tentative Final Monograph (TFM), also called 
the proposed rule (PR).  The TFM is published in the Federal Register for comment.  Again, 
public comments are received and reviewed by FDA, and used to write the Final Monograph 
(FM).   
 
The end product of the OTC Drug Review is a final monograph that describes active 
ingredients and the dosage and labeling conditions under which the active ingredients are 
generally recognized as safe and effective (GRAS/E) for a specific OTC use.  Some final 
monographs also include final formulation testing requirements and protocols to demonstrate 
the effectiveness of specific product formulations.  Drug products that are compliant with a 
final monograph may be marketed without prior FDA approval.   
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The monograph process is outlined in the following chart.   
 
OTC Drug Review Step Process 
Expert Advisory Review 
Panel Evaluation 

Evaluation of data submitted in response to FDA’s call 
for data on an OTC therapeutic category.   
 

Advance Notice of Proposed 
Rulemaking (ANPR) 

Publication of the Panel’s recommendations and FDA’s  
first draft regulation, with an opportunity for comment 
and submission of new data. 
 

Tentative Final Monograph 
(TFM) 

Publication of the proposed regulation, called the TFM  
or proposed rule (PR).  The TFM is based on FDA’s 
evaluation of the panel’s recommendations, public 
comments received in response to the ANPR, and any  
new data received. 
 
Provides an additional opportunity for comment and 
submission of new data. 
 

Final Monograph (FM) FDA’s final regulation. 
 
 
General differences between the NDA and monograph processes 
Unlike drugs approved through the NDA process, drug products regulated by the monograph 
process may continue to be marketed while undergoing evaluation and during the rulemaking 
process.  However, this marketing is subject to the risk that some aspect of the drug product, 
such as active ingredient, dose, or labeling, might be found Not GRAS/E, and thus could no 
longer be marketed with these conditions.  For example, internal analgesic, antipyretic, and 
antirheumatic drug products are marketed under the TFM rulemaking, and GRAS/E 
conditions may change when the IAAA monograph is finalized.   
 
Other notable differences between the two regulatory mechanisms are the NDA process is 
strictly confidential, whereas the monograph process is accomplished through multistep 
public notice and comment rulemaking, and no marketing exclusivity is conferred under the 
monograph process.  As of December 2007, manufacturers and distributers of monograph 
OTC drug products are required to submit serious adverse event reports to the FDA, although 
the reporting requirements are not identical to those of NDA products.  For example, 
manufacturers/distributers/repackagers of monograph OTC drug products are not required to 
send annual summaries of adverse event reports received during the year, whereas the NDA 
drug product application holders are required to submit annual summaries. 
 
B. What is the regulatory background of oral, immediate-release OTC Acetaminophen 
for pediatric use? 
 

• 1955 – Exemption from prescription, or permission for OTC marketing, is given 
to NDA acetaminophen for analgesic use with dosing directions for children aged 
6 years and over. 

 
• 1959 – Exemption from prescription is extended to children aged 3 years and 

over. 
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• 1959 – McNeil launches OTC Children’s Tylenol Elixir (160 mg/5 mL) and OTC 

Infants’ Tylenol Concentrated Drops (80 mg/0.8 mL).  The products had been 
available by prescription since 1955 and 1957, respectively. 

 
• 1972 – OTC Drug Review (monograph process) begins.  Oral, immediate-release 

acetaminophen is moved from the NDA process to the monograph process and is 
reviewed by the Internal Analgesic and Antirheumatic Products Advisory Review 
Panel (the Panel). 

 
 1977 – APNR is published with the Panel’s recommendations, including dosing 

directions for children aged 2 years and over. 
 

 1988 -  TFM is published with dosing directions for children aged 2 years and 
over. 

 
Overview of Rulemakings related to pediatric Acetaminophen Use 

 
Advance Notice of Proposed Rulemaking (ANPR) 
On July 8, 1977, FDA published an ANPR titled, “Internal Analgesic, Antipyretic, and 
Antirheumatic (IAAA) Products for Over-the-Counter Human Use” (42 FR 35346).  The 
ANPR presented the recommendations of the Panel on the acceptability of 
acetaminophen in OTC drug products.  The Panel classified acetaminophen as a Category 
I (GRAS/E) analgesic and a Category I antipyretic when used under specified conditions. 
 
The Panel recommended acetaminophen dosing be the same as aspirin dosing until more 
clinical efficacy studies and toxicological studies became available for acetaminophen.  
Pediatric dosing for aspirin, and, thus, acetaminophen, was based on a total dose of 1.5 
grams per meter squared (g/m2) body surface area (BSA) per day.  The Panel stated BSA 
“provides the most accurate predictor of dosage” for aspirin because BSA increases 
linearly with age from 3 to 12 years, whereas weight increases nonlinearly after age 7 
years, and because the primary metabolite of aspirin, salicylurate, is produced at a rate 
that is proportional to BSA.  The recommended pediatric dosage schedule included six 
pediatric age subgroups:  under 2 years (consult a physician), 2 to under 4 years, 4 to 
under 6 years, 6 to under 9 years, 9 to under 11 years, and 11 to under 12 years.  Children 
aged 12 and over were included in the adult age group.   
 
Tentative Final Monograph (TFM) 
On November 16, 1988, FDA published a TFM for IAAA Drug Products for Over-the-
Counter Human Use (53 FR 46204).  The TFM proposed inclusion of acetaminophen as a 
Category I analgesic and antipyretic active ingredient, with labeling and directions for 
use based on the Panel’s recommendations and comments on the ANPR.  
 
Comments objected to the ANPR, and proposed dosing based on age and weight, because 
of variability in size and weight among children of the same age.  In the TFM, FDA 
stated, “a children’s dosage schedule based on age is acceptable because it correlates 
closely with dosages calculated on the basis of surface area...”  However, weight-based 
dosing was not rejected; a decision on weight-based dosing was deferred.   
 
Notice of Intent and Request for Information on Pediatric Dosing for OTC Drug Products 
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On June 20, 1988, FDA published a Notice of Intent requesting comments on pediatric 
dosing of all OTC drug products (53 FR 23180).  In this publication, FDA was seeking 
input on standardizing the approach to pediatric dosing and labeling because the 
Advisory Review Panels for the various therapeutic categories had used different 
approaches in recommending pediatric dosing.  For example, the 2 to under 12-year-old 
age group was divided into five age subgroups for dosing by the Internal Analgesic and 
Antirheumatic Panel, and two age subgroups for dosing by the Cough-cold Panel.  Also, 
dosing recommendations for some other therapeutic categories were based on weight, 
while others were based on age.  Comments received after the publication of the various 
ANPRs expressed the need for a consistent approach to pediatric dosing of OTC drug 
products.    
 
Since the publication of the Notice of Intent, FDA has held four Advisory Committee 
meetings related to pediatric dosing and acetaminophen as follows: 
 

• 1995 - general discussion of pediatric dosing of OTC drug products 
• 1997 - labeling and dosing of pediatric analgesic/antipyretic OTC drug products  
• 2002 and 2009 - hepatotoxicity and safe use of acetaminophen  
 

Brief summaries of the portions of the advisory committee meeting proceedings that 
apply to pediatric acetaminophen dosing are provided below. 
 
C. What was discussed at prior Advisory Committee Meetings on pediatric dosing in 
general and on pediatric dosing of acetaminophen? 
. 
January 13, 1995, Nonprescription Drugs Advisory Committee Meeting  
An advisory committee was convened by FDA to discuss pediatric dosing in general.  
The committee preferred weight-based dosing to age-, height/length-, or body-surface-
area-based dosing for various reasons.  They also accepted the need for age-based dosing 
because parents do not always know their child’s weight.  It was concluded at this 
meeting that pediatric dosing should be labeled by weight and by age, with instructions to 
use weight for dosing, if known, and age if weight is not known. 
 
September 18, 1997, Nonprescription Drugs and Arthritis Advisory Committees Meeting  
The purpose of the meeting was to discuss dosing and labeling of OTC pediatric 
analgesic/antipyretic drug products, with the focus on liquid formulations, preventing 
unintentional overdose, and labeling for use in children less than 2 years old.  The 
committee reiterated that weight-based dosing is preferred, but age-based dosing should 
also be provided on the label.  They recommended labeling products with dosages for 
infants 2 months of age and older, with a warning that any child under 6 months of age 
who has a fever needs to see a doctor.   
 
Following the 1997 Advisory Committee meeting, in February 1999, a citizen petition 
was submitted to amend the IAAA TFM to label OTC acetaminophen products with 
dosing down to 2 months of age (1977N-0094 CP14).  The petitioner developed dosage 
schedules based on age and weight for patients aged 0 to 11 years of age using a dose 
range of 10 to 15 mg/kg of body weight per dose1.  In April 2010, the petitioner amended 
their 1999 request to change the lowest age of labeled dosing from 2 months to 6 months. 
 
                                                 
1 Temple AR. Pediatric dosing of acetaminophen.  Pediatric Pharmacology 1983; 3:321-7. 
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September 19, 2002, Nonprescription Drugs Advisory Committee Meeting  
This advisory committee meeting was convened by FDA to discuss unintentional 
acetaminophen overdose leading to hepatotoxicity in all ages.  Although the Committee 
did not focus their discussion on pediatric products, the issue of multiple pediatric liquid 
products of different concentrations was mentioned.  Specifically, there was concern that 
the various concentrations available would confuse parents, and doctors who provide 
dosing instructions would not always know what product the parent was using.  
 
June 29-30, 2009, Advisory Committee Meeting  
The Drug Safety and Risk Management, Nonprescription Drugs, and Anesthetic and Life 
Support Drugs Advisory Committees held a joint meeting to discuss possible 
interventions to reduce the occurrence of acetaminophen-related liver injury.  One 
question was asked to the committees that related directly to pediatric acetaminophen 
products:  “Do you recommend that only one concentration of nonprescription 
acetaminophen liquid be available?”  The vote was 36 to 1 in favor of this action, with 19 
members voting that this action is a high priority. 
 
D. What is proposed to be discussed at the May 18-19, 2011, Advisory Committee 
meeting? 
 
Topics to be addressed in this advisory meeting are: 
 

• Labeling acetaminophen with dosing directions for children under 2 years of age 
• Adding weight-based dosing directions to the existing age-based dosing directions 

for children 2 to under 12 years of age 
• Improving administration by caregivers to minimize medication errors 
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Executive Summary 

The acetaminophen dosage schedule in pediatric patients below 12 years of age for OTC 

monograph is one of the many issues being evaluated and discussed to finalize the 

Proposed Rule (PR) for Internal Analgesic, Antipyretic, and Anti-rheumatic (IAAA) drug 

products.  The dosage regimen based on age and weight, with instructions that weight-

based dosage should be used if a child’s weight is known, is currently being assessed by 

the Agency.  This background document reviews and summarizes the available 

pharmacokinetic and pharmacodynamic (fever reduction) data of oral acetaminophen in 

pediatric patients 6 months to 12 years of age from the published literature and the 

submission provided by McNeil on April 2010.    

Acetaminophen is metabolized in the liver mainly through glucuronidation, sulfation, and 

less through oxidation.  Oxidation involves the cytochrome P450 system, of which CYP 

2E1 is the most important.  Because of the difference in the ontogeny of various 

metabolizing pathways, the relative contribution of each pathway to the overall 

acetaminophen metabolism in pediatrics changes with age before adulthood is reached.  

Sulfation pathway is mature at birth, whereas glucuronidation pathway is mature at about 2 

years of age.  CYP2E1 activity is present, but at low levels, in neonates.  The protein level 

of CYP2E1 gradually increases during the first year to reach the adult value in pediatric 

patients aged 1-10 years, indicating that younger pediatrics may not have the same degree 

of susceptibility of oxidative metabolites associated liver toxicity as compared to older 

pediatrics and adults.  In summary, sulfation pathway plays a more important role in 

metabolizing acetaminophen than glucuronidation pathway in younger pediatrics as 

compared to older pediatrics and adults.      

Our literature review and model-based simulation showed that the pharmacokinetic 

exposure of acetaminophen in pediatric patients 6 months to 12 years of age given oral 

administration of 10-15 mg/kg is comparable to that in adults given an OTC monograph 

dose.  Minimal accumulation is observed after multiple doses of acetaminophen in 

pediatrics.  The antipyretic effect of acetaminophen is dose dependent.  Based on the 

literature data reviewed, at the proposed OTC monograph dose range of 10-15 mg/kg in 

pediatrics of 0.2 to 12 years old, the weighted average temperature reduction is 0.7 to 
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1.5°C, whereas in the placebo group this value is less than 0.25 °C in the first 6 hours 

following oral doses.      
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1.  Regulatory History of Acetaminophen Pediatric OTC Monograph Dosage 
Schedule  

  
Oral acetaminophen was initially approved by the FDA in 1951, and was first marketed in 

the United States in 1953.  Pediatrics’ Tylenol® Elixir was introduced in 1955 as the first 

aspirin-free antipyretic and pain reliever.  In 1960, Tylenol® was approved for sale over-

the-counter (OTC).  Currently, acetaminophen is available in a variety of dosage forms and 

formulations, either as a single-entity product or in combination with other drugs and 

either as OTC or prescription products.  Multiple strengths of rectal suppositories (80, 120, 

325, and 650 mg) and an extended-release oral formulation (650 mg tablet, capsule and 

geltab) are marketed as OTC products under the New Drug Application (NDA) process.  

Intravenous acetaminophen is available by prescription only.  Single ingredient immediate-

release oral acetaminophen products are marketed as OTC monograph, which is the 

primary focus in this review.  The acetaminophen pediatric OTC monograph dosage was 

originally proposed as follows: 

  

• 6 to under 12 years – one-half adult dose 

• 3 to under 6 years – one-fifth adult dose 

• Under 3 years – labeled “Do not use unless directed by a physician. 

 

Later, in the 1977 Advance Notice of Proposed Rule Rulemaking (ANPR) for Internal 

Analgesic, Antipyretic, and Anti-rheumatic (IAAA) drug products, acetaminophen was 

categorized as a category I analgesic antipyretic and a category II antirheumatic, and age-

based pediatric dosing was proposed.  This schedule was essentially based on the 

commonly-used daily pediatric dosage of 1.5 g/m2, with a maximum of five dosages daily 

for aspirin.  The pediatric acetaminophen dosing schedule in the 1988 tentative final 

monograph (TFM) is the same as proposed in the 1977 ANPR except that the lowest adult 

dose has been added to the dose ranges for pediatrics 9 years and over (Table 1).1 
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Table 1.  Age-Based Pediatric Dosage Schedule for Acetaminophen 
Age (years) Pediatric (80 mg) Dosage Units1 Adult (325 mg) Dosage Unit1 

 Dosage Units Total Dosage (mg) Dosage Units Total Dosage (mg) 

Under 2 No recommended dosage except under the advice and supervision of a physician 

2 through 3 2 160 1/2 162.5 

4 through 6 3 240 3/4 243.8 

6 through 9 4 320 1 325.0 

9 through 11 4-5 320-400 1-1 1/4 325.0-406.3 

11 through 12 4-6 320-480 1-1 1/2 325.0-487.5 
1Every 4 hours and not exceed 5 single dosages in 24 h or to use more than 5 days except under the advice 
and supervision of a physician. 
 

Weight-based dosing also was discussed in the 1977 ANPR.  Based on the efficacy data 

for pain and fever relief in children at 10 to 15 mg of aspirin per kg of body weight, the 

daily pediatric dosage of 65 mg/kg of body weight with a maximum of five dosages daily 

was proposed and used to derive the weight-based dosage for all OTC analgesics including 

acetaminophen.  Temple elaborated this weight-based dosage in detail, and proposed a 

weight-based OTC monograph for acetaminophen.2  McNeil submitted a Citizen’s Petition 

(CP) (Docket 77N-0094) to FDA on February 1, 1999, to amend the TFM to expand OTC 

consumer information for acetaminophen dosage for pediatrics <2 years of age.  The CP 

requested that FDA add dosage directions for pediatrics 2 to 24 months old so a dose of 

10-15 mg/kg body weight is achieved.  It also proposed to include age- and weight-based 

dosage for pediatrics less than 12 years old.  In the 2009 final rule addressing 

acetaminophen and NSAID safety labeling changes [71 FR 77314],3 age-based pediatric 

dosing for acetaminophen was listed as one of the many issues being further evaluated and 

discussed.  More recently, the Nonprescription Drugs Advisory Committee (NDAC) 

Meeting was held on June 29-30, 2009, and focused primarily on acetaminophen 

hepatotoxicity in the general patient population.   

 

On December 3, 2009, the Division of Anesthesia and Analgesia Products in FDA 

organized a Pediatric Analgesic Clinical Trials Workshop with a panel of external experts 

to discuss aspects related to extrapolation of efficacy of analgesic drugs from adults to 

children, design considerations for efficacy studies, strategies to overcome the barriers to 
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enrollment, approaches to dose finding and the metrics that can be used in the evaluation of 

efficacy in neonates and infants.  A manuscript summarizing the proceedings of this 

workshop is under preparation and it is anticipated that this manuscript will be published 

soon. Based on the consensus reached at this workshop, FDA has implemented the policy 

of extrapolating the efficacy of analgesics (opioids, NSAIDS, and acetaminophen) from 

adults to children down to 2 years of age.   

 

In November 2010, prescription use of intravenous acetaminophen for the treatment of 

acute pain and fever was approved (NDA 22450).   It should be noted that Cadence 

Pharmaceuticals, sponsor of NDA 22450, proposed dosage in pediatrics down to premature 

neonates (postmenstrual age 32-36 weeks).  This proposal was based on pharmacokinetic 

data alone.  The efficacy data (including both pain and fever) in this NDA consisted of 

adequate and well-controlled data in adults only.  In line with FDA’s current policy, 

dosage in children down to 2 years was allowed, based on pharmacokinetic data in this age 

group with extrapolation of efficacy from adults.  As such, dosing of acetaminophen in 

pediatric patients for OTC monograph use for pain and fever indications will be based on 

adequate pharmacokinetic data in the age group of 2 to 12 years, and pharmacokinetic, 

safety, and efficacy data in the age group of 6 months to 2 years.   

 

This background document reviews the acetaminophen developing metabolizing pathway, 

and examines the pediatric pharmacokinetic data as compared with those in adults.  Dose-

response data also are reviewed and summarized to evaluate acetaminophen’s efficacy in 

fever.  Additional assessment of the efficacy of acetaminophen for the treatment of pain 

and fever can be found in the Clinical Review by Dr. Jane Filie.   

 

2. Pharmacokinetics of Acetaminophen in Adults 
 
Absorption Acetaminophen is absorbed from the gastrointestinal tract primarily by passive 

non-ionic diffusion.4  It is a weak organic acid with a pKa value of about 9.5 and as it is 

mostly unionized over the physiological range of pH, the rate of mucosal transfer is 

independent of gastric pH.  It is considered a borderline compound between BCS Class I 
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and III.5  The absolute oral bioavailability of acetaminophen was reported to be an average 

value of 80%.6   The apparent rate constant for acetaminophen absorption following oral 

administration of different dosage forms in healthy subjects ranged from about 1 to 10 h-1.6 

Dose proportionality has been demonstrated with oral acetaminophen for doses up to 8 g 

daily.7  The effect of food on PK of acetaminophen in solid tablet formulation is to delay 

Tmax and reduce Cmax, but there is no effect on AUC.8, 9   

 

Distribution The binding of acetaminophen to plasma proteins is low (10% to 25%).10  It is 

widely distributed, with a volume of distribution of 0.8-1 L/kg as reported by most 

investigators.6  Acetaminophen has been shown to be able to penetrate into the 

cerebrospinal fluid (CSF) and placenta, and excreted in breast milk at low levels.11,12,13   

 

Metabolism and Elimination Acetaminophen is metabolized mainly in the liver via 

glucuronidation (50 to 60%), sulfation (25 to 30%), and oxidation (less than 10%).14,15 

Additionally, hydroxylation to form 3-hydroxyacetaminophen and methoxylation to form 

3-methoxyacetaminphen, along with excretion of free or unconjugated acetaminophen in 

the urine typically represent minor clearance pathways (Figure 1). 16  None of the 

acetaminophen metabolites have analgesic or antipyretic effect.  All of the metabolites are 

excreted in the urine in a dose-dependent manner, with more than 90% of an administered 

dose excreted within 24 hours.  Enterohepatic circulation is negligible.  
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Figure 1.  Metabolic Pathways of Acetaminophen7 

 
 

Glucuronidation and sulfation follow first order kinetics.  Glucuronidation is catalyzed 

primarily by UGT1A6 glucuronyltransferase, and to a lesser extent by UGT1A9, with 

uridine 5’-diphosphoglucuronic acid as an essential cofactor.17,18,19  However, the sulfation 

pathway is capacity-limited, primarily because of unavailability of inorganic sulfate and to 

a lesser extent of sulfotransferase activity.7  Literature reports have shown that oxidation of 

acetaminophen occurs via a CYP450-dependent, mixed-function oxidase enzyme pathway, 

primarily by CYP2E1, to form N-acetyl-p-benzo-quinone imine (NAPQI). The 

contribution of other CYP isozymes is negligible.20  

 

NAPQI is not measurable because of its reactivity and near instantaneous conjugation with 

intracellular glutathione to 3-glutathione-S-yl-acetaminophen by reacting with either 

intracellular glutathione directly or through a glutathione transferase-catalyzed reaction.21 

The NAPQI-glutathione conjugate is further metabolized to form non-toxic glutathione 

adducts, such as 3’-[S-cysteinyl] acetaminophen, acetaminophen mercapturate, and 3’-S-

methylacetaminophen, which are excreted in urine and can provide an indirect estimate of 
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the amount of NAPQI formed from a given dose of acetaminophen. NAPQI may cause 

hepatotoxicity after a massive acute overdose if glutathione stores are exhausted. However, 

with therapeutic dosage of acetaminophen, sufficient glutathione stores are present to 

conjugate the small amount of NAPQI produced.  Additionally, there is an active repletion 

process for glutathione.22   

 

A review of more than 100 literature publications on oral acetaminophen showed that the 

total clearance and plasma half life at therapeutic doses in healthy subjects were usually 

about 12-33 L/h/70kg and 1 to 3 h, respectively.6  In patients with a variety of conditions 

taking therapeutic doses, the half life also usually fell between 1 h and 3 h with an average 

of about 2 h.6    

 

3. Pharmacokinetics of Acetaminophen in Pediatrics 
 

Absorption The drug absorption after oral dosing is dependent on multiple factors such as 

gastric empting, concomitant medications, and body position.  The gastric emptying in 

neonates and infants was reported as slow and erratic, and normal adult rates may not be 

reached until 6-8 month of age.23,24,25   

 

Distribution Acetaminophen crosses cell membrane easily, and distributes throughout all 

tissues and fluids.  It was shown to be well distributed to the cerebrospinal fluid (CSF) in a 

study published by Kumpulainen et al.26 in an open-label prospective study.  In this study, 

32 pediatric patients (aged 3 months-12 years) undergoing surgery requiring spinal 

anesthesia were given a single intravenous injection of acetaminophen (15 mg/kg).  The 

median acetaminophen concentrations in CSF and plasma were 7.2 and 14 mg/L, 

respectively.  The highest CSF acetaminophen concentration was detected at 57 minutes.26  

Anderson evaluated the developmental pharmacokinetics of acetaminophen in premature 

neonates through infancy, and reported volume of distribution of acetaminophen decreased 

exponentially with a maturation half-life of 11.5 weeks from 109.7 l/70 kg at 28 weeks 

after conception to 72.9 l/70 kg by 60 weeks (Adult level).27   
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Metabolism and Excretion Acetaminophen metabolism pathways are the same in adults 

and pediatrics, however, the relative contribution of each pathway or enzyme to the overall 

acetaminophen metabolism changes with age.  Although the sulfation pathway is mature at 

birth, the glucuronidation pathway takes about 2 years to mature, according to Van der 

Marel28 (Figure 2).  As the glucuronidation activity in younger pediatrics is less than that 

seen in older pediatrics and adults, sulfation pathway is a more important route of 

metabolism for acetaminophen in younger pediatrics.  Miller evaluated the urinary 

excretion (0-36 hr) of unchanged acetaminophen, acetaminophen-sulfate, and 

acetaminophen-glucuronide following administration of 10 mg/kg acetaminophen to 

neonates (1-2 days old), children (3-9 yr), 12-year old children, and adults (Figure 3).29   

He found the ratio of acetaminophen-glucuronide to acetaminophen-sulfate excreted in the 

urine is 0.34, 0.75, 1.61, and 1.80 for neonates, children (3-9 yr), children (12 yr), and 

adults, respectively.  In this study, renal excretion was completed within 30 hours with 

75% of the administered dose appearing in the urine as acetaminophen and its sulfate and 

glucuronide conjugates.  He also found that although the rate of excretion of various 

acetaminophen metabolites changes with age, the plasma half-life of acetaminophen is 

similar across different age groups. 

 

Figure 2. Individual predicted metabolite clearance as a function of age 
standardized to a 70 kg person for acetaminophen 
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Figure 3. Urinary excretion of acetaminophen and its main conjugates after 
oral doses of 10 mg/kg 

 

 

The CYP2E1 levels are low in neonates, and gradually increased during the first year to 

reach the adult value in pediatrics aged 1 - 10 years.30 (Figure 4)  
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Figure 4.  Age-related variation of CYP2E1 protein in the human liver 

 
 

The development of hepatotoxicity caused by acetaminophen is dependent on the balance 

among the formation rate of NAPQI, the elimination rate from sulfate and glucuronide 

conjugation pathway, and the initial content and the repletion rate of hepatic glutathione.31  

Young pediatrics appear to be most resistant to acetaminophen-induced hepatotoxicity 

because of both reduced rates of oxidation by the CYP2E1 and the neonate’s increased 

ability to replete glutathione compared to adults.32 

 

A plot of the clearance of acetaminophen versus age shows that the scaled apparent oral 

clearance increases with age and approached adult level at about 2 years of age (Figure 

5).28   
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Figure 5. The apparent oral clearance of acetaminophen versus age 

 

 

 

Summarized below are the pediatric pharmacokinetic data of oral acetaminophen from 

relevant literature publications and unpublished studies provided by McNeil to FDA in 

April 2010.  The results are listed in Table 2.  Children <2 years of age often were included 

in clinical studies encompassing a wide age range, and not necessarily in the age group 

brackets (6 months to <2 years and 2 years to 12 years) that are of interest for this 

discussion.  As such, the reported pharmacokinetic data are often combined across all 

pediatric groups.  The age range varied from neonates to 12 years.  The number of subjects 

in each dose varied from 4 to 47.  Single or multiple doses of oral acetaminophen of 5 to 

30 mg/kg were given to these patients.      

 

Acetaminophen Tmax is achieved between 0.5 and 1.8 hours after oral-dose administration. 

The half-life of 1.4-2.9 h estimated in pediatric patients is comparable to that estimated in 

adults.  After multiple doses of acetaminophen, the accumulation of both Cmax and AUC 
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is minimal.  Acetaminophen dose-normalized Cmax and AUC0-24 (normalized to 15 

mg/kg oral dose) are summarized and presented in the Figure 7.  This exposure is generally 

comparable with that in adults given OTC monograph dose.  

 

Figure 6. Acetaminophen Cmax & AUC in pediatric patients after single dose 
administration (normalized to 15 mg/kg) 
Cmax AUC 
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Table 2.  Pharmacokinetic variables after oral dose administration of acetaminophen in pediatric 
patients 

Dose 
(mg/kg) 

Dosage 
Regimen 

N Age Cmax 
(µg/mL) 

Tmax 
(h) 

T1/2 
(h) 

AUC 
(µg h/mL) 

Reference 

5 SD 3.7 (1.1) 0.5 3.1 - 

10 SD 11.9 (2.5) 0.5 - - 

20 SD 

26 

 

1.5-8 y 

19.7 (10.4) 0.5 - - 

Windorfer A, 197633 

10 SD 9 1.7-6 y - 0.5-1 (range) 1.9 (0.75) - 

20 SD 6 0.8-7 y - 0.5-1 (range) 2.5 (1.55) - 

30 SD 6 1.4-2.5 y 18-42 (range) 0.5-1 (range) 2.2 (0.82) - 

Perterson RG, 198134 

9 SD 10 9.3 (4.1)  0.7 1.8 - 

12 SD 8 

2-7 y 

14.6 (7.4) 0.66 1.6 - 

Wilson JT, 198235 

12-14 9.96-19.6 (range) 

22-27 

SD 

 

21 

13.9-40.1 (range) 

2.3 - 

12-14 6 13.2-25.9 (range) - - 

22-27 

MD 

 4 

6 mo-6.4 y 

18.4-32.8 (range) 

- 

- - 

Nahata, 198436 

12.5 SD 47 3 mo-12 y 9.5 (4.11) 1.3 (1.0) 1.91 (0.92) 35 (19) Brown,199237 

12 SD 18 6 mo-11 y 15.0 (4.9) 0.66 (0.35) 2.9  - Kelley, 1992 38 

15 SD 3 7.3-17.3 d 11.2 (1.94) 1.2(0.1) 2.8 (1.4) 58.9 (11.4) 

15 SD 5 2.4-6.0 mo  9.7 (3.53) 1.1 (0.23) 1.6 (0.9) 30.9 (10.7) 

15 SD 5  0.9-3.7 y  10.5(1.7) 1.4 (1.25) 2.3 (0.57) 56.0 (15.9) 

Hopskins CS, 199039 

22.5 SD 10 7-13 y 12.7 (3.8) 1.4 (0.5) 1.5 (0.4) 33 (10.1)  Romsing, 200140 

10 SD 8 9.25 (2.44) 0.48 1.8 (0.9) 28 (11) 

20 SD 5 19.7 (4.4) 0.50 1.4 (0.6) 52 (23) 

30 SD 6 

8 mo-7 y 

25.7 (10) 0.82 1.8 (0.8) 87 (24) 

102 (McNeil in-house data) 

SD 12.61 (3.54) 1.74 (0.34)  40 (11)  13 

MD 

9 6 mo-2 y 

12.3 (3)  

0.7 (0.3) 

1.76 (0.62)  41 (25)  

SD 13.68 (5.43)  1.50 (0.33) 35 (13)  14 

MD 

9 2-6 y 

13.9 (4.63)  

1 (0.6) 

1.31(0.68) 47 (18.9)  

25 SD 14 6 mo-2 y 22.9 (7.75) 1.1 (0.6) 2.1 (0.58) 92 (38) 

28 SD 4 2-6 y 23.1 (6.45) 1.8 (0.5) 2.8 (0.69) 112 (30) 

80-022 (McNeil in-house 

data) 

Variables shown as  mean (SD) or range 
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4. Model-Based Pharmacokinetic Simulations  
 

To further explore acetaminophen exposure in pediatric patients 6 months to 12 

years of age after oral dosing of 10-15 mg/kg, pharmacokinetic simulations were 

conducted using the models published in the literature.28, 41   As acetaminophen 

clearance is both age and body weight dependent, the simulation takes into 

consideration the normal weight variability in pediatric subjects.  The simulated 

Cmax and AUC0-24 for the oral dosage regimen of 10-15 mg/kg are shown in 

Figure 7 below.  These simulations show that acetaminophen AUC0-24 and Cmax 

are also generally comparable with that in adults given an OTC monograph dose.  

Figure 7. Simulated acetaminophen Cmax and AUC in pediatric patients 6 
months to 12 years of age following oral 10-15 mg/kg dose  
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5.  Dose-Response Relationship for Fever  
 

Adequate data investigating the antipyretic effect of acetaminophen and establishing dose 

response relationship in the age group of 6 months to <2 years were not available. 

However, available data that included pediatric patients below 2 years of age along with 

older pediatric patients were reviewed to assess if there is a dose-response relationship. 

Since these studies have indeterminate number of patients below 2 years of age, these 

results should be interpreted with caution with regard to the applicability of these 

conclusions to pediatric patients in the age group of 6 months to <2 years of age.  The 

temperature reduction in an acetaminophen-treated group administered with oral dose of 

10-15 mg/kg was significantly better than the placebo group in two placebo-controlled 

studies,42,43 and comparable to an ibuprofen-treated group in an active comparator study 

for pediatric patients 6 months to 11 years.44  A detailed description of these studies can be 

found in the Clinical Review by Dr. Jane Filie.    
 

After oral dosing, there was a lag time between maximum fall in temperature and 

maximum plasma concentration.  Kelley reported that while the time to maximum plasma 

concentration was 24 minutes, the time to maximum temperature decrease was 133 

minutes for acetaminophen.38  The delay in pharmacodynamic response to acetaminophen 

reflected the time taken to reduce heat production and increase heat loss after the change in 

the central set point for temperature regulation.         

 
To understand acetaminophen dose-fever reduction relationship, the fever studies in 

pediatric patients were reviewed and summarized in Table 3 and Figure 9.  The studies 

listed included raw temperature reduction versus time data (up to 6 hours) that would allow 

the calculation of weighted sum of temperature reduction for 6 hours (WSTD6).  Only 

studies that enrolled pediatrics 2 years of age and below are summarized here.  In other 

words, studies with the lowest pediatric patients age of 2 years and above were not 

included.  If subjects were given multiple doses of acetaminophen, then only the first 6 

hours of temperature time data were used in the calculation of WSTD6.  The formula for 

WSTD6 calculation is shown below:   
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Let time(i) be the time of the ith assessment Fever(i), i=0,…,N 
 
TimeDiff(i+1)=time(i+1)-time(i), i=0,…N-1 
 
FeverDiff(i+1)=Fever(i+1)-Fever(0) 
 

           WSTD6=sum_i=1 to N (TimeDiff(i)*FeverDiff(i)) 

 

As shown in the Figure 9, the temperature reduction for acetaminophen is dose dependent.  

At the proposed OTC monograph dose range of 10-15 mg/kg, the average temperature 

reduction in the first 6 hours, calculated by dividing WSTD6 with 6, is 0.7 to 1.5 °C.  The 

average temperature reduction in the placebo group is less than 0.25 °C in the first 6 hours.    

 

Table 3. List of fever studies used in the calculation of WSTD6   
Acetaminophen/ 
Placebo Group  

Study Age Range Treatments Study Design 
Authors' 
Conclusions 

Dose 
(mg/kg) 

WSTD6 
(°C•h) 

Simila S, 
197545 4 m to 12 y  

Acetaminophen: 12.5 mg/kg 
(n=14) 
Acetylsalicylic acid: 10 
mg/kg 
acetylsalicylic acid (11 
mg/kg) and acetaminophen 
(14 mg/kg): 

Randomized and double 
blind. Baseline rectal 
temperature above 
38.5°C. Fever due to 
various infection. 

Combined treatment 
better than 
monotherapy 12.5 7.125 

Windorfer, 
197633 

Children, age 
not specified 

5 mg/kg (n=5)  
10 mg/kg (n=5) 
20 mg/kg (n=5) 

Baseline temperature of 
above 39°C 

Fever reduction is 
dose dependent 

5 
10 
20 

     1.65 
6.8 

12.65 

Keinanen S, 
197746 0.5-12.9 y 

Acetaminophen: 10 mg/kg 
(n=15) 

Open label the baseline 
rectal temperature  at 
least 38.5°C. Patients 
with fever from various 
infections 

Both forms are 
effective 10 7.25 

Simila S, 
198547 9-186 m 

Acetaminophen: 10 mg/kg 
(n=12) 
Tenoxicam: 0.3, 0.6, and 1.2 
mg/kg (n=26) 

Randomized, open 
label. Rectal 
temperature above 
38.5°C. With various 
infections 

Acetaminophen 
group decrease 
temperature 
significantly as 
compared to baseline  10 4.35 

Wilson JT, 
199142 3 m-12 y 

Acetaminophen: 12.5 mg/kg 
(n=52) 
Ibuprofen: 5 mg/kg (n=43) 
Ibuprofen: 10 mg/kg (n=47) 
Placebo: (n=22) 

Placebo controlled. 
Baseline temperature 
above 38.8°C 

Similar temperature 
reduction for all drug 
treated groups, 
significantly better 
than placebo 

12.5 
0 

6.15 
0,.66 

Kelley MT, 
199238 11 m-11.5 y 

Acetaminophen:10-15 mg/kg 
(N=18)  
Ibuprofen: 6 mg/kg (n=18) 

Randomized, open 
label, and parallel.  
Baseline temperature of 
102 to 104.9°F.  Fever 
children. 

Both treatments 
reduce temperature 11.6 7.77 

Walson PD, 
199248 6 mo-11 y 

Acetaminophen: 15 mg/kg/6h 
(n=16) 
Ibuprofen: 2.5 mg/kg (n=16) 
Ibuprofen: 5 mg/kg (n=16) 

Randomized, double 
blind  

10 mg/kg ibuprofen 
and 15 mg/kg 
acetaminophen are 
more effective in 12 8.875 
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Table 3. List of fever studies used in the calculation of WSTD6   
Acetaminophen/ 
Placebo Group  

Study Age Range Treatments Study Design 
Authors' 
Conclusions 

Dose 
(mg/kg) 

WSTD6 
(°C•h) 

Ibuprofen: 10 mg/kg (n=16) reducing fever than 
lower dose ibuprofen 

Duhamel JF, 
199349 8 mo- 9 y  

Acetaminophen: 7.7 mg/kg 
(n=39)  
Tiaprofenic acid: 3.7 mg/kg  
(n=40) 

Randomized and multi 
center. Baseline 
temperature: 38.5 
(0.5)°C. Fever due to 
upper respiratory tract 
infection. 

Tiaprofenic acid is 
same efficacious as 
acetaminophen 7.7 3.5 

Van EA, 
199550 24.7 (9.5) mo 

Acetaminophen: 10 mg/kg/6h 
(n=36) 
Ibuprofen: 5 mg/kg/6h (n=34) 

Randomized, double 
blind. Baseline 
temperature above 38.5 
°C 

Ibuprofen is more 
effective than 
acetaminophen 10 

7.1 
 

Mclntyre J, 
199651 0.2-9.4 y 

Acetaminophen: 50 
mg/kg/day six 6 hours (n=74) 
Ibuprofen: 20 mg/kg/day 
every 6 hours (n=76) 

Double blind, parallel 
group 

The two treatments 
are comparable in 
temperature 
reduction 12.5 8.8 

Autret E, 
199752 6-24 mo 

Acetaminophen: 10 mg/kg  
(n=116) 
Ibuprofen: 7.5 mg/kg (n=116) 
Aspirin: 10 mg/kg  (n=116) 

Open label, randomized, 
multicenter.  Baseline 
temperature at least 
39°C. 

Acetaminophen and 
aspirin had 
comparable effect  10 5.78 

Treluyer JM, 
200153 

15 mg/kg:  
0.38-6.66 y 
 30 mg/kg:  
0.42-8.39 y 

15 mg/kg (n=62) 
30 mg/kg  (n=59) 

Double blind 
randomized parallel-
group trial 

higher dose is more 
effective in reducing 
fever 

15 
30 

6.18 
9.15 

Autret-Leca 
E, 200754 3 mo-12 y 

Acetaminophen: 15 mg/kg 
(n=150) 
Ibuprofen: 10 mg/kg (n=151) 

Randomized and double 
blind. Baseline 
tympanic temperature 
above 38.5°C 

Acetaminophen 15 
mg/kg same as 10 
mg/kg ibuprofen in 
efficacy and safety 15 7.65 

Gupta H, 
200743 6 mo-6 y  

Acetaminophen: 15 mg/kg 
(n=103) 
Placebo 

Randomized, double 
blind placebo 
controlled.  Baseline 
temperature at least 
37.6°C  

Fever control is 
better in 
acetaminophen group 
than in placebo group 

0 
12.5 

1.38 
6.36 

Celebi S, 
200955 

Acetaminophen 
group: <2y: 
n=50 
2-7y: n=39; 
 >7 <14: n=23 

Acetaminophen: 15 mg/kg 
Ketoprofen: 0.5 mg/kg 
Ibuprofen: 10 mg/kg 

Randomized  active 
control. Baseline rectal 
temperature at least 
39°C 

Acetaminophen same 
as ketoprofen or 
ibuprofen in terms of 
efficacy and safety 15 6.9 
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Figure 8. Dose response in fever reduction for acetaminophen in 
pediatric patients 

 
 

 

 

 

6. Conclusions  

The following global conclusions are made from the review of available acetaminophen 

PK and PK/PD in pediatrics 6 months to 12 years of age. 

• Acetaminophen is metabolized in the liver mainly through glucuronidation, 

sulfation, and less through oxidation.  Sulfation pathway plays a more important 

role in metabolizing acetaminophen than glucuronidation pathway in younger 

pediatrics as compared to older pediatrics and adults.      

• The activity of CYP2E1, the major enzyme responsible for the oxidation pathway, 

is present, but at low levels, in neonates.  The protein level of CYP2E1 gradually 

increases during the first year to reach the adult value in pediatric patients aged 1-

10 years, indicating that younger pediatrics may not have the same degree of 
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susceptibility of oxidative metabolites associated liver toxicity as compared to 

older pediatrics and adults.   

• The pharmacokinetic exposure of acetaminophen in pediatric patients 6 months to 

12 years of age given oral administration of 10-15 mg/kg is comparable to that in 

adults given an OTC monograph dose.   

• The antipyretic effect for acetaminophen is dose dependent.  Based on the 

literature data reviewed, at the proposed OTC monograph dose range of 10-15 

mg/kg in pediatrics between 0.2 to 12 years of age, the weighted average 

temperature reduction is 0.7 to 1.5 °C, whereas in the placebo group this value is 

less than 0.25 °C in the first 6 hours.        
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I. INTRODUCTION 
 
Acetaminophen, also known as paracetamol, is a non-salicylate antipyretic and a non-
opioid analgesic agent. It is one of the most commonly used over-the-counter (OTC) 
drugs in the United States to relieve pain and reduce fever. The Internal Analgesic, 
Antipyretic and Antirheumatic (IAAA) tentative final monograph (TFM), issued in 
November 1988, currently allows the interim marketing of oral acetaminophen as an 
analgesic-antipyretic drug for the temporary relief of minor aches and pains and to reduce 
fever in patients 2 years and older.  Monograph dosing is based on age.  
 
McNeil Pharmaceuticals submitted a Citizen Petition (CP) requesting to add weight-
based acetaminophen dosing regimen for patients 6 months to less than 2 years of age for 
OTC acetaminophen products. The proposed dose and dosing regimen were designed to 
correlate with the administration of acetaminophen in the dose range of 10 to 15 mg/kg as 
a single dose, and are shown in Figure 1 below. They were developed by Anthony R. 
Temple, of the Pediatric Products Division at McNeil Consumer Products, based on 
pharmacokinetic (PK) data1.  
 
Figure 1. Proposed OTC label for oral dosing of Infant’s Tylenol (160 mg acetaminophen/5 ml) 

 
These proposed doses are for use every 4 hours, not to exceed 5 doses in 24 hours. 

                                                 
1 Temple AR. Pediatric Dosing of Acetaminophen. Pediatric Pharmacol (New York). 1983; 3: 321-327. 
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This review summarizes the currently-available published efficacy data evaluating the 
proposed weight-based dosing regimen of acetaminophen at the dose of 10 to 15 mg/kg, 
as a single dose in children 6 months to less than 2 years of age, for fever reduction and 
pain relief. 
 
 
 
II. BACKGROUND 
 
 
Fever is estimated to be the primary symptom for 30 percent of patients seen by 
pediatricians2. It occurs as an adaptive physiologic response to immunologic defense 
mechanisms, and may present with signs of discomfort, dehydration, and seizures. Fevers 
in the pediatric population are most commonly associated with infections and 
immunizations, but may occur in association with inflammatory disorders and 
malignancies. 
 
The normal temperature set point ranges from 36° C to 37.8° C3. In healthy infants, the 
average normal core temperature is 37° C ± 0.8 (98.6° F ± 2.1)4. Body temperature 
normally varies throughout the day within individuals because of a daily circadian 
rhythm, resulting in a range of normal temperatures that reach a nadir in the morning, and 
peak in the early evening3.  The normal temperature may be influenced by several factors, 
including age, environmental temperature, metabolic rate, thickness of clothing, time of 
day, and acute illness.5 
 
Fever itself is not an illness, but rather the body’s normal physiologic response to a rise in 
the hypothalamic set point because of the presence of endogenous or exogenous 
pyrogens. The hypothalamus is the thermoregulatory center in the central nervous 
system. Pyrogens are low molecular weight proteins that can act either directly or 
indirectly on the hypothalamus to raise the set point at which mean body temperature is 
maintained6.  Pyrogens that act directly on the hypothalamus to cause a fever response 
include exogenous bacterial toxins and endogenous cytokines that are secreted as a result 
of the body’s immune response to tissue injury and infection7. Other pyrogens act 
indirectly on the hypothalamus by stimulating pyrogenic cytokines or other mediators, 

                                                 
2 Van der Jagt EW. Fever. In: Hoeckelman RA, ed. in chief, Adam HM, Nelson NM, Weitzman ML, 
Wilson MH, eds. Primary Pediatric Care. 4th ed. St. Louis, MO: Mosby; 2001: 1085-1092. 
3 Graff K, Jaffe DM. Fever Without Focus. In:  Kliegman RM, ed. Practical Strategies in Pediatric 
Diagnosis and Therapy. 1st ed. Philadelphia, PA: WB Saunders; 1996: 982- 994. 
4 Jaskiewicz JA. Fever without localizing signs in infants and children. In: Rudolph CD, Rudolph AM, eds. 
Rudolph’s Pediatrics. 21st ed. New York, NY: McGraw-Hill; 2002: 889. 
5 Kelly G. Body temperature variability (Part 1): a review of the history of body temperature and its 
variability due to site selection, biological rhythms, fitness, and aging.  Altern Med Rev. 2006; 11: 278- 93. 
6 Wahba H. The antipyretic effect of ibuprofen and acetaminophen in children.  Pharmacotherapy. 2004; 
24: 280- 4. 
7 Guyton AC. Chapter 73- Body Temperature, Temperature Regulation, and Fever. In: Textbook of Medical 
Physiology. 8th ed. Philadelphia, PA: Saunders; 1991: 797- 808. 
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most notably prostaglandin E2 
8.  A rise in the hypothalamic set point initiates multiple 

mechanisms that cause body temperature to increase above the normal circadian range 
within a few hours. These mechanisms result in the signs and symptoms that are 
commonly associated with fever as shown in Figure 2 below7:  
 
Figure 2. The effects of increasing the hypothalamic set point  

 
(Source: Guyton, p. 806   ) 
 
For practical purposes in the clinical and research arenas, a rectal temperature of 38°C 
(100.4° F) is a commonly accepted definition of fever 4, 9,10. Core temperature is best 
assessed by rectal thermometry. Oral and axillary temperatures correlate with rectal 
temperature, but are less accurate measures of core temperature.9 Young children have 
higher rectal temperatures that gradually decrease to adult levels beginning at 2 years of 
age, and stabilize soon after puberty 11.  Studies are conflicting as to whether tympanic 
thermometry correlates well with oral and rectal thermometry, especially in younger 
children9,12. 
 
The treatment options available for the management of fever in the OTC setting include 
the use of antipyretics and non-pharmacological methods of cooling. The antipyretics 
available for use in children 6 months to less than 2 years of age in the OTC setting are 
aspirin, rectal acetaminophen, and ibuprofen. The association of aspirin with Reye 
syndrome has led to the abandonment of this drug for the treatment of fever in infants and 

                                                 
8  Aronoff  DM,  Neilson EG. Antipyretics: mechanisms of action and clinical use in fever suppression. Am 
J Med.  2001; 111: 304-15. 
9 Lau AS, Uba A, Lehman D. Infectious Diseases.  In: Rudolph AM, Kamei RK, Overby KJ, eds.  
Rudolph's Fundamentals of Pediatrics. 3rd ed. McGraw-Hill; 2002: 312. 
10 Clinical policy for children younger than three years presenting to the emergency department with fever. 
Ann Emerg Med. 2003; 42: 530- 45. 
11 El-Radhi AS, Carroll J, Klein N et al.  Measurement of Body Temperature.  In: El-Radhi AS, Carroll J, 
Klein N, eds. Clinical Manual of Fever in Children. Berlin, Germany: Springer-Verlag; 2009: 63- 77. 
12 Greenes DS, Fleisher GR. Accuracy of a Noninvasive Temporal Artery Thermometer for Use in Infants. 
Arch Pediatr Adolesc Med. 2001; 155: 376- 381. 
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children. The American Academy of Pediatrics (AAP) does not recommend the use of 
aspirin to treat fever in children.13  
 
Non-pharmacological methods of cooling include removing excessive clothing, reducing 
physical exertion, keeping the child in a cool environment, fanning, offering cool fluids 
orally, and sponging with tepid water.14 Tepid sponging is effective only in the short 
term, as heat production through vasodilation and shivering is increased to maintain the 
hypothalamic temperature set point. This would explain the apparent effectiveness of 
sponging for a short period of time, usually in the initial 30 minutes of treatment.15 
Sponging is often useful in patients with neurologic disorders because many of these 
children have abnormal temperature control, and respond poorly to antipyretic agents. It 
also is useful for children with hypersensitivity to antipyretic agents, and in patients with 
severe liver disease.16 
 
There are different clinical opinions with respect to the need of treating fever. Body 
temperature does not always need to be restored to completely normal.17 Human studies 
suggest antipyretics may interfere with immunological responses because they may 
depress the host immune response to infection. Decisions for the treatment of fever 
depend on the perceived risks and benefits of both the fever itself and the available 
treatment options. For example, in the presence of cardiac or respiratory disease, the 
reduction of temperature may help reduce oxygen consumption, carbon dioxide 
production, and cardiac output while helping the child to settle. Patients with non-
infectious febrile diseases, such as malignancy or autoimmune disorders, may be treated 
with antipyretics in an effort to reduce their catabolic rates, but there are no data available 
assessing the benefit of such practice.8  
 
Fever is frequently associated with parental and caregivers’ anxiety that it may cause 
serious harm such as seizures, brain damage, and death. Although fever can precipitate 
febrile seizures in children 6 months to 5 years of age, such seizures generally are benign, 
but they are disturbing to the parent, and may lead to the use of invasive diagnostic 
procedures17. This perception has been described as fever phobia17,18, and as a 
consequence, children are often treated with antipyretics with minimal or no evidence of 
body temperature elevation. The AAP states parents should be reassured the primary 

                                                 
13 Medications Used to Treat Fever. Healthy Children Web Site. 
http://www.healthychildren.org/English/health-issues/conditions/fever/pages/Medications-Used-to-Treat-
Fever.aspx. Updated 12/22/2010. Accessed on 03/10/2011. 
14Treating a Fever without Medicine. Healthy Children Web Site. 
http://www.healthychildren.org/English/health-issues/conditions/fever/Pages/Treating-a-Fever-Without-
Medicine.aspx. Updated 12/22/2010. Accessed on 03/10/2011. 
15 Agbolosu NB, Cuevas LE, Milligan P et al. Efficacy of tepid sponging versus paracetamol in reducing 
temperature in febrile children.  Annals of Tropical Paediatrics.  1997; 17: 283- 288. 
16 Lorin MI. Chapter 134- Pathogenesis of Fever and Its Treatment. In McMillan JA, ed. in chief, Feigin 
RD, DeAngelis CD, Jones Jr D, eds. Oski’s Pediatrics: Principles & Practice. 4th ed. Philadelphia, PA: 
Lippincott Williams & Wilkins; 2006: 916-918. 
17 Crocetti M, Moghbeli N, Serwint J. Fever phobia revisited: have parental misconceptions about fever 
changed in 20 years? Pediatrics.  2001; 107:1241-1246. 
18 Schmitt BD. Fever Phobia.  American Journal of Diseases in Children. 1980; 134: 176- 181. 

http://www.healthychildren.org/English/health-issues/conditions/fever/pages/Medications-Used-to-Treat-Fever.aspx.%20Updated%2012/22/2010
http://www.healthychildren.org/English/health-issues/conditions/fever/pages/Medications-Used-to-Treat-Fever.aspx.%20Updated%2012/22/2010
http://www.healthychildren.org/English/health-issues/conditions/fever/Pages/Treating-a-Fever-Without-Medicine.aspx.%20Updated%2012/22/2010
http://www.healthychildren.org/English/health-issues/conditions/fever/Pages/Treating-a-Fever-Without-Medicine.aspx.%20Updated%2012/22/2010
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reason to treat fever is for patient comfort19. The AAP source for advice entitled “Healthy 
Children,” advises parents that, “treatment of mild fever is not necessary if the child is 
playing, drinking fluids, and generally acting well,” and again notes, “fever may be 
important in helping a child fight infection”20. The AAP also states antipyretics are 
ineffective in preventing the recurrence of febrile seizures21. 
 
Fever associated in children younger than 6 months of age requires medical attention so 
serious infections are not missed. Febrile infants are at a greater risk for systemic 
bacterial infections, such as bacteremia, sepsis, meningitis, osteomyelitis, septic arthritis, 
skin and soft tissue infection, urinary tract infection, pneumonia, and gastroenteritis. 
These infections may present as fever without localizing signs. The risk for systemic 
infections is greatest in infants because the immune system is less mature, and they have 
a limited ability to localize and contain infection.4 Parents may not be able to recognize 
signs and symptoms of a serious condition in young children because an invasive 
bacterial disease may present itself as an undifferentiated febrile illness. Watt et al. 
observed in a retrospective review of cases of children younger than 90 days of age who 
presented to the emergency department with fever without localizing source between 
1997 and 2006, that the incidence of serious bacterial infections (urinary tract infections, 
bacteremia and meningitis) was 10.8 percent. 22 In another retrospective trial, Bender et 
al. identified 91 cases of invasive Haemophillus influenzae disease between 1998 and 
2008 in children under 18 years of age, of which 31 percent occurred in children under 6 
months of age.23 In a prospective trial by Baskin et al., the incidence of serious bacterial 
infections in infants 1 to 3 months of age was 5.4 percent24. In another prospective trial 
by Bauchner et al., 10 out of 107 infants younger than 6 months of age had significant 
bacteriuria.25 
 
The other indication of acetaminophen in the OTC setting is the relief of minor aches and 
pains. Acute pain resulting from illness, injury, or medical procedures is the most 
common type of pain experienced by children.26  Overall, the most common cause of 
acute pain in children is minor trauma, such as scrapes and bruises, sustained from 
                                                 
19 Sullivan JE, Farrar H and the Section on Clinical Pharmacology and Therapeutics and Committee on 
Drugs. Clinical Report- Fever and Antipyretic Use in Children. Pediatrics. 2011; 127 (3): 580- 587 
20 Common Over-the-Counter Medications.  Healthy Children Web Site. 
http://www.healthychildren.org/English/health-issues/conditions/treatments/Pages/Common-Over-the-
Counter-Medications.aspx.  Accessed June 24, 2010.   
21 American Academy of Pediatrics, Steering Committee on Quality Improvement and Management, 
Subcommittee on Febrile Seizures. Febrile Seizures: Clinical Practice Guideline for the Long-term 
Management of the Child with Simple Febrile Seizures. Pediatrics. 2008; 121:1281- 1286. 
22 Watt K, Waddle E, Jhaveri R (2010) Changing Epidemiology of Serious Bacterial Infections in Febrile 
Infants without Localizing Signs. PLoS One 5(8): e12448. doi:10.1371/journal.pone.0012448. 
23 Bender JM, Cox CM, Mottice S et al. Invasive Haemophillus influenzae Disease in Utah Children: An 
11-Year Population-Based Study in the Era of Conjugate Vaccine.  Clinical Infectious Diseases. 2010; 50: 
e41-46. 
24 Baskin MN, O’Rourke EJ, Fleisher GR. Outpatient treatment of febrile infants 28 to 89 days of age with 
intramuscular administration of ceftriaxone. J Pediatr. 1992; 120 (1): 22- 7. 
25 Bauchner H, Philipp B, Dashefsky B, Klein JO. Prevalence of bacteriuria in febrile children. Pediatr 
Infect Dis J. 1987; 6 (3): 239- 42. 
26 Committee on Psychosocial Aspects of Child and Family Health. The Assessment and management of 
Acute Pain in Infants, Children, and Adolescents. Pediatrics. 2001; 108: 793- 797.  

http://www.healthychildren.org/English/health-issues/conditions/treatments/Pages/Common-Over-the-Counter-Medications.aspx
http://www.healthychildren.org/English/health-issues/conditions/treatments/Pages/Common-Over-the-Counter-Medications.aspx


 6

normal daily activities.  Among the many childhood illnesses that can cause pain, otitis 
media and pharyngitis are the most common illness-related causes of acute pain that lead 
caregivers to seek medical attention for their child30.  Surgical procedures and medical 
interventions are the most common causes of acute pain in hospitalized children.  
 
Accurate pain assessment is critical for effective pain management, but it is challenging 
in children who are preverbal or have limited cognitive ability because they cannot 
describe or rate their own pain.  Infants, preverbal children, and children with 
communication difficulties who cannot self-report their own pain require indirect 
measures of pain assessment.  These measures focus on the behavioral and emotional 
components of the pain experience.31 Behavioral observations, changes in physiologic 
characteristics, or a combination of these two indirect measures, are used to assess pain in 
this population depending on the child, the context of the pain, and the clinical setting27.  
 
The majority of pain episodes resulting from minor trauma are mild, rarely require 
medical attention, and respond well to non-pharmacologic measures, such as ice 
application, bandage application, or caregiver reassurance.28 Pharmacological agents for 
the management of pain in the OTC setting include non-opioid analgesics and non-
steroidal anti-inflammatory drugs (NSAIDS).  The drugs available OTC for the treatment 
of mild to moderate pain in children 6 months to less than 2 years of age are limited to 
aspirin and ibuprofen.  Aspirin is no longer used in children because of the risk of Reye’s 
syndrome.  
 
 
 
III. LITERATURE REVIEW  
 
 
A literature search was conducted to identify published articles that evaluate the efficacy 
of oral acetaminophen for fever reduction and pain relief at the proposed dose of 10 to 15 
milligrams/kilogram (mg/kg) in children 6 months to 2 years of age. The search was 
conducted in PubMed, EMBASE, CINAHL, Web of Science, and International 
Pharmaceutical Abstracts. The articles selected for review were limited to the English 
language, and to those that included efficacy information in children between 6 months 
and 2 years of age. Trials that compared physical methods of cooling with acetaminophen 
were also included. Trials that utilized routes of administration other than the oral route, 
or used prodrug were excluded, as well as trials that evaluated therapies alternating 
acetaminophen with other drugs, unless they provided relevant efficacy data of 
acetaminophen when used alone.  
 
The literature search identified a total of 51 fever trials evaluating the antipyretic efficacy 
of acetaminophen: 
• 7 placebo-controlled trials 

                                                 
27 Howard RF. Current status of pain management in children. JAMA. 2003; 290: 464-9. 
28 Vessey JA, Carlson KL. Nonpharmacological interventions to use with children in pain. Issues Compr 
Pediatr Nurs. 1996; 19:169-82, 199. 
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• 38 active-controlled trials 
• 6 trials comparing acetaminophen to physical methods of cooling 
 
Of the 51 fever trials identified, 25 were included in this review, five of them placebo-
controlled. The remaining 26 trials were excluded because of the following reasons: 
insufficient number of children in the age range of 6 months to 2 years of age, lack of 
measures of temperature reduction, or lack of sufficient information.  Of the 25 trials 
reviewed, acetaminophen dosing was age-based in 5 and weight-based in 20 of them. 
 
With respect to pain trials, the literature search identified 10 pain trials: 
• 4 placebo-controlled trials  
• 5 active-controlled trials 
• 1 trial comparing acetaminophen to no treatment at all 
 
Of the 10 pain trials identified, the 4 placebo controlled trials and the trial comparing pre-
operative treatment with acetaminophen to no treatment were summarized in the review. 
The five active-controlled trials were not summarized in the review because without a 
placebo arm, these trials lack assay sensitivity and therefore, cannot be utilized to support 
the analgesic efficacy of acetaminophen in the target population. 
 
 
 
A. FEVER TRIALS (See tabulated summary in APPENDIX I) 
 
 
PLACEBO CONTROLLED TRIALS (N=5) 
 
 
1. Gadomski AM, Permutt T, Stanton B 
Correcting respiratory rate for the presence of fever 
Journal of Clinical Epidemiology 1994; 47 (9): 1043-1049 
 
Objective: The objective of this trial was to correlate the increase in respiratory rate (RR) 
to fever. 
 
Study Design and Methods: This was a randomized, double-blind, placebo-controlled, 
single-dose, single-center, inpatient trial involving 104 children, 6 weeks to 2 years of 
age, with rectal temperature between 38.4° C and 40.2° C because of non-serious 
infections.  
 
This trial was not designed to evaluate the antipyretic effect of acetaminophen. The 
authors utilized a randomized, controlled trial to evaluate a temperature change in febrile 
patients, and subsequently observed what change in respiratory rate was attributable to 
the change in temperature.  
 
Pertinent exclusion criteria: 
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• antipyretic use up to 4 hours prior to enrollment 
• concomitant use of antibiotics 
• indication of serious illness 
• history of febrile seizures 
 
Treatment groups: 
• acetaminophen 10-15 mg/kg (n=54) 
• placebo (n=50) 
 
Rectal temperature was measured with an electronic thermometer at baseline, 1 hour and 
1½ hour after dosing. If the patient’s temperature increased more than 1° C between 
measurements, rescue treatment with acetaminophen was given if the patient had 
received placebo. Children with temperatures > 40.2° C, or whose parents refused 
randomization, were included as open-label controls, i.e., they received oral 
acetaminophen 10-15 mg/kg and were subjected to the same monitoring procedures. 
 
Respiratory rate was counted for 60 seconds by a nurse, before dosing, as well as at 1 and 
1 ½ hours after dosing.  
 
Outcome Measures: Efficacy was evaluated by comparing: 
• the mean change in temperature at 1 and 1½ hour after dosing compared to baseline 
• the mean change in respiratory rate at 1 and 1½ hour after dosing compared to 

baseline 
 
A response to acetaminophen was defined as a 0.8° C temperature reduction within 2 
hours after dosing. 
 
Results: Demographic characteristics such as age and gender, and other characteristics 
such as weight, weight-for-age, underlying illnesses, temperature, and respiratory rate 
were comparable between the two treatment groups. The mean age was 12.3 months in 
the acetaminophen group, and 12.8 months in the placebo group. The most common 
underlying conditions were otitis media (49%), viral syndromes (18%), upper respiratory 
infections (16%), and gastroenteritis (7%). The distribution of the children by age is 
shown in Table 1 below. 
 
Table 1. Age distribution of children in the acetaminophen (N= 54) and placebo (N=50) groups:  
n (%) = number of children in the age group (percentage) 

Age Distribution  Acetaminophen n (%) Placebo n (%) 
0-6 months 12 (22%) 9 (18%) 
7-12 months 18 (33%) 15 (36 %) 
13-18 months 12 (22%) 18 (36%) 
19-25 months 12 (22%) 8 (16%) 

 (Source: Based on the authors’ Table 1. p. 1045) 
 
The trial enrolled 115 children, of which 11 were included as open-label controls. The 
remaining 104 children were randomized to acetaminophen or placebo, of which 9 were 
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analyzed separately because they had lower respiratory tract illnesses, and this could 
affect the change in respiratory rate because of fever. Of the remaining 95 randomized 
children without lower respiratory disease, data were available in 90 children at 1 hour, 
and in 40 children at 1½ hour.  
 
Table 2 below shows the mean temperature reductions after dosing. The mean 
temperature reduction in the acetaminophen group was 0.4° C at 1 hour, and 0.9° C at 1½ 
hour after dosing. On the other hand, instead of temperature reduction, the placebo group 
had a mean temperature increase of 0.3° C at 1 hour, and at 1½ hour after dosing; only 
four infants in this group had temperature reductions ranging from 0.1° C to 0.3° C. The 
difference in the mean temperature change from baseline between the two groups was 
statistically significant at 1 hour (p=0.001) and at 1½ hour (p=0.001), in favor of 
acetaminophen.  
 
Table 2. Mean temperature reduction (° C) at 1 and 1½ hour after receiving acetaminophen (A) or 
placebo (P) compared to baseline temperature in children 6 weeks to 2 years of age 

 
(Source: p. 1046) 
 
Table 3 below presents the change in RR at 1 and 1½ hour after dosing: 
• At 1 hour after dosing, the mean (SD) decrease in the RR was -7.0 (-10.0) vs. -1.9     

(-8.3) in the acetaminophen and placebo groups, and the difference was statistically 
significant in favor of acetaminophen (p=0.009).  

• At 1½ hour after dosing, the mean (SD) decrease in the RR was -10.8 (-6.9) vs. -4.0    
(-9.6) in the acetaminophen and placebo groups respectively, and the difference was 
statistically significant (p= 0.014) in favor of acetaminophen.  
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Table 3. Change in RR (bpm) at 1 and 1½ hour from baseline after receiving acetaminophen (A) 
or placebo (P) in children 6 weeks to 2 years of age without lower respiratory disease 

 
(Source: p. 1046) 
 
Safety: No safety information was provided. 
 
Authors’ Conclusions: The authors concluded the trial was able to provide an estimate of 
the magnitude of the effect of fever on respiratory rate, and further studies are necessary 
to establish more definitive conclusions. Studies utilizing RR as an outcome measure 
should control for the effect of fever, age, and child’s activity. The trial was not designed 
to assess the efficacy of acetaminophen as an antipyretic per se.  Factors such as 
humidity, ambient temperature, and the child’s clothing that may affect heat dissipation 
were not controlled. 
 
Reviewers’ Comments:  
• Although this trial was not designed primarily to assess the antipyretic efficacy of 

acetaminophen, it demonstrated acetaminophen at the dose of 10-15 mg/kg had an 
antipyretic effect significantly superior to placebo in our target population by 
producing a mean temperature reduction of 0.4°C, compared to a mean temperature 
increase of 0.3° C in the placebo group at 1 hour after dosing, and a mean temperature 
reduction of 0.9 °C compared to 0.3° C in the placebo group at 1½ hour after dosing.  

• The duration of the trial was short, and had it been extended beyond 1½ hours, it 
would likely show a greater antipyretic effect of acetaminophen, since the maximum 
temperature reduction with acetaminophen occurs between 2 to 4 hours after dosing. 

 
 
2. Wilson JT, Brown RD, Kearns GL et al. 
Single-dose, placebo-controlled comparative study of ibuprofen and acetaminophen 
antipyresis in children 
Journal of Pediatrics 1991; 119 (5): 803-811 
 
Objective: The objective of this trial was to compare the antipyretic efficacy of two 
different doses of ibuprofen, acetaminophen, and placebo.  
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Study Design and Methods: This was a randomized, modified double-blind, dose-
ranging, placebo-controlled, single-dose, single-center, inpatient trial involving 178 
children, 3 months to 11 years of age. The children enrolled had to be in stable clinical 
condition, and have rectal temperature of 38.3° C (101° F) to 40.5° C (104.9° F).  
 
Pertinent exclusion criteria: 
• history of febrile seizures within 6 months prior to enrollment 
• antibiotic treatment that was initiated more than 12 hours prior to enrollment 
• ingestion of any antipyretic drug within 2 hours prior to enrollment 
• history of severe medical illness 
 
Each child was randomly assigned to a group on the basis of age and initial rectal 
temperature. Within each age-and-temperature category, the patients were assigned a 
patient number and the corresponding medication according to a randomization design.  
 
The three age categories were: 
• 3 months to 2 years of age 
• 2 to 6 years of age 
• > 6 years of age 
 
The three baseline rectal temperatures categories were: 
• low: 38.3° C to 38.8° C (101° F  to 101.9° F) 
• intermediate: 38.9° C to 39.4° C (102° F to 102.9° F) 
• high: 39.5° C to 40.5° C (103° F to 104.9° F) 

 
Treatment groups: 
• ibuprofen suspension 20 mg/ml, 5 mg/kg (n= 49) 
• ibuprofen suspension 20 mg/ml, 10 mg/kg (n=50) 
• acetaminophen elixir 32 mg/ml, 12.5 mg/kg (n=54) 
• placebo (matching to ibuprofen) 0.5 ml/kg (n=25) 
 
The medications were given by syringe followed by the same amount of water.  Fluids 
were not allowed for 1 hour after dosing, but children had unlimited access to food and 
water thereafter.  
  
Evaluations were conducted by a research nurse, and neither the parents nor the nurse 
knew the treatment administered by a third party. Hence, the trial was a modified double-
blind trial. Rectal temperature was measured at baseline and at 0.5, 1, 1.5, 2, 3, 4, 5, and 6 
hours after dosing, using an electronic thermometer. Rescue treatments were either oral 
acetaminophen 12.5 mg/kg or tepid sponging if: 
• the temperature at 2 hours after dosing was the same as baseline 
• the temperature increased by at least 0.6° C (1° F) from the last measurement 

obtained 2 hours or longer after drug administration 
• the temperature reached 40.8° C (105.5° F) at any time during the trial  
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The temperature at the time of rescue was carried forward to the end of the trial. 
 
Outcome Measures: Efficacy was evaluated by comparing: 
• the mean change in rectal temperature from baseline  
• the maximum antipyretic effects evaluated by: 

• mean temperature change from baseline at the point of maximal change (∆ Ti  at 
the maximal effect) 

• ∆ temperature required to bring the temperature to normal at the time of maximal 
temperature change (∆ Tempn at maximal effect) 

• calculated measures such as percentage of efficacy as normalized to baseline 
temperature and change in temperature required to bring the it to normal , i.e. 37° C 
or 98.6° F (∆ Tempn = observed temperature - 37°C) and the analysis of the area-
under-the-curve up to 6 hours after dosing (AUC 0-6 h) 

 
Results: Demographic characteristics such as age, gender, and race were comparable 
among the treatment groups, as well as baseline weight. Approximately 77% (137/178) of 
the children had a primary or secondary diagnosis of upper respiratory infection. The 
mean age ± standard error of the mean (SEM) was 3.36 (0.22) years, and mean (SEM) 
body weight was 15.1 kg. The age subsets were distributed as follows: 
• 3 months to 2 years of age, 42 to 53% 
• 2 to 6 years of age, 33 to 44% 
• > 6 years of age, 14 to 20% 
 
Table 4 below summarizes the patients’ medication exposure history. Approximately 
75% (134/178) of the children had a history of antipyretic exposure before trial 
enrollment, but this proportion was similar in each treatment group. 
 
Table 4. Medication exposure prior to enrollment  

 
(Source: p. 806) 
 
Figure 3 below shows the mean changes in rectal temperatures after antipyretic 
administration were greater in the three active treatment groups compared to placebo, and 
the time of maximum antipyresis was between 3 and 4 hours after dosing for all active 
treatment groups. The placebo group showed only a 0.1°C temperature reduction between 
1 and 1½ hour after dosing. The curves of the mean temperature change of the three 
active treatments overlap up to 2 hours after dosing when the curve of ibuprofen at the 
dose of 10 mg/kg separates from the curves of ibuprofen at the dose of 5 mg/kg, and 
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acetaminophen at the dose of 10 mg/kg, up to the time of maximal temperature reduction 
between 3 and 4 hours after dosing. The curves of the mean temperature changes of 
acetaminophen and ibuprofen at the dose of 5 mg/kg overlapped throughout the 6-hour 
observation period, indicating the temperature reductions obtained with both were 
comparable, whereas the temperature reduction obtained with ibuprofen at the dose of 10 
mg/kg was greater than the other active treatment groups after the 2-hour observation 
point. 
 
Figure 3: Mean changes in rectal temperature after antipyretic and placebo administration up to 6 
hours after dosing  

 
The smaller graph shows the temperature change of the active treatment groups after subtraction 
of the temperature change of the placebo group (Source: p. 807) 
 
All active treatments showed an antipyretic effect in comparison to baseline temperature 
or to placebo (Table 5). All measures of maximum antipyresis were significantly 
different from baseline values in the groups treated with acetaminophen and both dosage 
levels of ibuprofen, but not in the placebo group. The time of maximum antipyresis was 
approximately 4 hours after dosing for all the active treatment groups. The maximum 
mean (SEM) temperature reduction was -1.58 (0.12) in the acetaminophen group, -1.68 
(0.12) in the ibuprofen 5 mg/kg group, and -1.79 (0.13) in the ibuprofen 10 mg/kg group 
compared to 0.35 (0.23) in the placebo group.  
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Table 5.  Maximum antipyretic effect of each treatment  

 
Tempt is the temperature at the time of maximum antipyretic effect, ∆ Tempn is the change in 
temperature required to bring the temperature to normal at the time of maximal effect,  ∆ Ti is the 
change of temperature from baseline at the point of maximal effect (Source: p. 807) 
 
The antipyretic effect, as calculated by the AUC 0-6 h, captured the net effect of each 
drug, and provided the best estimate for efficacy comparison (Table 6). All the AUCs 0-6 
h of the active treatments were significantly different from the respective placebo AUCs 
demonstrating all the four active treatments were superior to placebo.  
 
Table 6. AUC 0-6 h by trapezoidal rule related to antipyretic effect after a single dose 

 
(Source: p. 808) 
 
The subgroup analysis indicated age seemed to influence the antipyretic response of 
children 6 years of age and older. The subgroup of children older than 6 years of age, 
with baseline temperature ≥ 38° C (or 101.9°F) and who received ibuprofen at the dose of 
5 mg/kg had a smaller antipyretic response compared to children younger than 6 years of 
age, who also had baseline temperature ≥ 38°C, and received ibuprofen at the dose of 5 
mg/kg.  
 
Safety: Two children, one in each of the ibuprofen groups, had hypothermia. There were 
no adverse effects described in the acetaminophen and placebo groups.  
 
Authors’ Conclusions: The profiles of the mean rectal temperature versus time were 
similar for each treatment group, and ibuprofen at the dose of 10 mg/kg appeared to be 
more effective than the other active treatments at 6 hours after dosing. History of 
ingestion of cold medications and underlying illness did not show an effect on 
antipyresis. The most important variable in an antipyretic trial is baseline temperature. 
The influence of baseline temperature on the magnitude of response to an antipyretic has 
a potential impact on the pharmacodynamics of antipyretics. Additional studies are 
needed on the roles of age and baseline temperature because both may modulate the 
response to an antipyretic drug or drug dose. Both the age of the children and their 
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baseline temperature must be distributed in similar proportions among treatment groups, 
if accurate interpretations are to be derived from dose-ranging or comparative studies of 
antipyretic drugs.  
 
Reviewers’ Comments:  
• Although the temperature reduction obtained with acetaminophen at the dose of 12.5 

mg/kg was not greater than that obtained with the highest recommended dose of 
ibuprofen, this placebo-controlled trial provided evidence that acetaminophen at 12.5 
mg/kg produced a temperature reduction of 1.58° C at the time of maximal effect 
(3.72 hours after dosing) which is clinically meaningful, and this antipyretic effect 
was superior to placebo. 

• It is unclear whether the cold medicines ingested by the children prior to enrollment 
contained acetaminophen. It is possible patients could have ingested acetaminophen if 
the drug was a combination product which could potentially influence the results.  

• The exclusion criterion for antipyretic use prior to enrollment was not long enough. It 
is possible a child, who ingested an antipyretic within 2 to 6 hours prior to 
enrollment, did not have an adequate washout period.  

• The authors did not control for variables such as room temperature and clothing, 
which potentially influence body temperature. 

• The number of children under 2 years of age was not provided, but the age 
stratification data indicated that 42% to 53% of the children were 3 months to 2 years 
of age. Of the 172 children enrolled, 54 were randomized to the acetaminophen 
group, and the overall mean (SD) age in the trial was 3.36 (0.22) years. This provides 
a general estimate for how the results may be representative of the patient population 
between 6 months to 2 years of age. 

 
 
3. Steele RW, Tanaka PT, Lara RP et al. 
Evaluation of sponging and of oral antipyretic therapy to reduce fever 
The Journal of Pediatrics 1970; 77 (5): 824-829 
 
Objective: The objective of this trial was to compare the efficacy of three different 
solutions for sponging when combined with acetaminophen, compared to sponging alone, 
acetaminophen alone, and placebo. 
 
Study Design and Methods: This was a randomized, placebo-controlled, single-dose, 
single-center, inpatient trial involving 130 children, 6 months to 5 years of age, with a 
febrile illness of less than 3-days duration and rectal temperature > 103° F (39.4° C). The 
trial excluded children who had received antipyretic medications within 4 hours prior to 
enrollment. 
 
Treatment groups: 
• placebo (n= 15) 
• sponging alone with tepid water (n= 15) 
• acetaminophen alone, dosed by age (n=25) 
• acetaminophen and sponging with tepid water at 85° F to 90° F (n=25) 
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• acetaminophen and sponging with ice water at 40° F to 50° F (n=25) 
• acetaminophen and sponging with equal parts of 70 per cent isopropyl alcohol and 

tepid water at 85° F to 90° F (n=25) 
 
The children who received a single dose of acetaminophen solution (0.8cc=80 mg) were 
dosed by age as follows:  
• 6 through 18 months, 80 mg 
• 18 through 30 months, 160 mg 
• 30 through 48 months, 240 mg 
• 48 through 60 months, 320 mg 
 
Rectal temperature was measured with a mercury thermometer at baseline and every 15 
minutes thereafter, until it reached 101° F (38.3° C), or up to 2 hours after dosing. At the 
same time points, signs of discomfort (shivering, pallor, cyanosis, piloerection, or other 
changes in vasomotor tone) and comfort levels were recorded by a pediatrician. Clothing 
was removed of all the children in the trial. Room temperature averaged 25.5° C, and the 
relative humidity ranged from 69 to 74 percent. Oral fluids were encouraged. Sponging 
was discontinued when the body temperature reached 38.3° C. 
 
Outcome Measures: Efficacy was evaluated by comparing: 
• the mean temperatures at each observation point, up to 2 hours after dosing  
• the percentage of children that achieved a temperature of 38.3° C by 2 hours after 

dosing 
• comfort levels graded by an observer as good, fair, or poor according to the extent of 

crying and efforts to avoid procedures 
 
Results: Demographic characteristics such as age and gender, and other characteristics 
such as underlying illness and duration of the fever prior to and after treatment, were 
comparable among the treatment groups. The mean (SD) age was 26 months (10.8).  
 
Figure 4 below shows the graph of the mean temperatures for the six treatment groups up 
to 2 hours after dosing. All temperatures were recorded as 38.3° C if they decreased 
below this level, because this was preselected as the endpoint at which sponging was 
discontinued. No temperature reduction was observed in the placebo group. Neither the 
group treated with acetaminophen alone nor the group sponged with tepid water alone 
reached the endpoint of 38.3° C, whereas the groups treated with sponging and 
acetaminophen did so: 
• at 15 minutes after dosing, the mean temperatures were not significantly different 

among the treatments groups. 
• at 30 minutes after dosing, all the sponging groups (tepid water alone, ice water 

combined with acetaminophen and water + alcohol combined with acetaminophen) 
were significantly superior to placebo. 

• at 45 minutes after dosing, the temperature reductions observed with all active 
treatments were superior to placebo.  
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Figure 4. Mean temperatures up to 2 hours after dosing 

 
 (Source: p. 826) 
  
Table 7 below shows the percentage of patients that achieved the temperature of 38.3° C 
at each observation point. An antipyretic effect was observed later in the acetaminophen 
alone group compared to the sponging alone group; the temperature of 38° C was 
achieved in some patients starting at 75 minutes after dosing, but at 2 hours after dosing, 
more patients in the acetaminophen alone group achieved this temperature compared to 
sponging alone. None of the patients in the placebo group reached a temperature of 38.3° 
C, whereas nearly all of the patients who received sponging, with any of the solutions 
combined with acetaminophen, did so by 120 minutes after dosing. 
 
Table 7.  Percentage of patients in each treatment group with temperatures less than 101° F (38.3° 
C) at each time point 

 
(Source: p. 827) 
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Patients in all the sponging groups reported “poor” comfort levers (24-60%), compared to 
the acetaminophen (9%), and placebo groups (13%). The comfort levels in the 
acetaminophen and placebo groups were comparable, as they were reported as “good” in 
78% and 73% of the children, respectively. No vasomotor changes or shivering were 
observed in the placebo or acetaminophen groups. 
  
Safety: Adverse events were not described in this trial.  
 
Authors’ Conclusions: The authors concluded that temperature reduction was observed 
more rapidly in the groups that received a combination of sponging with acetaminophen. 
The inclusion of treatment arms with sponging alone and acetaminophen alone was 
important to demonstrate the additive effect achieved when both treatments were 
combined. All three sponging solutions in combination with acetaminophen reduced the 
temperature below 38.3°C during the 2-hour observation period, whereas placebo, 
acetaminophen alone and sponging alone failed to achieve this endpoint.  

 
Reviewers’ Comments:  
• This placebo-controlled trial provided evidence that acetaminophen is better than 

placebo for fever reduction based on the fact that 68% of the children treated with 
acetaminophen alone achieved the endpoint of 38.3° C by 2 hours after dosing, 
compared to none in the placebo group. Treatment with acetaminophen provided a 
temperature reduction from baseline of approximately 1.2 C° by 2 hours after dosing, 
which is clinically relevant, and this effect was significant compared to placebo, 
which provided a reduction of 0.1° C. 

• It is possible a longer observation period would have shown more of the antipyretic 
effect of acetaminophen alone, as the maximum effect occurs between 2 and 4 hours 
after dosing, later than the antipyretic effect observed with sponging that occurs 
between 30 to 45 minutes of the initiation of the intervention. 

• This trial was controlled for room temperature, humidity, oral intake, and clothing. 
• Because children were dosed by age in this trial, the dose exposure is unclear as the 

result of the variability of the children’s weights. For example, the children in the 6 to 
18 months of age group could have received acetaminophen at a dose ranging from 6 
to 13 mg/kg, and the children in the 18 to 30 months age group could have received a 
dose ranging from 10 to 17 mg/kg based on their weight. Therefore an accurate dose-
response assessment cannot be made, but overall the antipyretic effect was obtained 
with acetaminophen at the proposed doses. 

• The number of children 6 months to 2 years of age included in the trial is unknown. 
Of the 130 children enrolled, 25 were randomized to the acetaminophen group, 
ranging from 6 months to 5 years of age, and the mean age (SD) was 26 months 
(10.8). This information may provide a general estimate for how the results may be 
representative of the patient population between 6 months to 2 years of age.  

 
 
4. Gupta H, Shah D, Gupta P et al. 
Role of Paracetamol in Treatment of Childhood Fever: A Double-Blind Randomized 
Placebo Controlled Trial 
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Indian Pediatrics 2007; 44: 903-911 
 
Objective: The objective of this trial was to investigate whether the use of acetaminophen 
increased the duration of a febrile illness, and to assess its efficacy and safety for the 
treatment of fever. 
 
Study Design and Methods: This was a randomized, double-blind, placebo-controlled, 
multiple-dose, multicenter, partially inpatient trial involving 210 febrile children, 6 
months to 6 years of age, with axillary temperature of 37.6° C to 40.5° C. The children 
had uncomplicated respiratory tract infections for less than 2 days prior to enrollment.  
 
Pertinent exclusion criteria: 
• personal or family history of seizures 
• serious illnesses 
• severe malnutrition 
• antipyretic or antibiotic use within 2 days prior to enrollment 
 
Treatments at baseline and every 6 hours if temperature above 37.6° C: 
• acetaminophen 0.6 ml/kg elixir, 15 mg/kg (n= 103) 
• placebo (n=107) 
 
The trial had an inpatient and an outpatient phase. Axillary temperature was recorded at 
baseline, 30 minutes, and hourly for 6 hours after dosing. All the temperature readings 
during the first 6 hours were taken by the same investigator in the hospital. Patients 
continued to be monitored in the hospital if they were admitted, or the parents continued 
monitoring the temperature at home every 6 hours, and administered the study drug 
(acetaminophen or placebo) whenever the temperature was above 37.6°C. Parents were 
asked to avoid other pharmacological or physical methods of antipyresis. Monitoring and 
treatment continued until the temperature returned to normal (≤ 37° C axillary) and 
remained normal for 24 hours or up to 5 days after enrollment, whichever was earlier. 
Air-conditioning was not available in the hospital. Rescue therapy with ibuprofen and/or 
sponging was available if the child had a febrile seizure or an axillary temperature > 
40.5° C. Blood samples for liver enzymes were collected at baseline and at the end of the 
trial from 103 of the children.  
 
Outcome Measures: The primary outcome measure was fever clearance time (time 
between baseline treatment to the time of temperature normalization, or ≤ 37.5° C). 
Secondary outcome measures included: 
• rate of temperature reduction by unit of time, in °C per hour  
• percent reduction of temperature  
• proportion of afebrile children at 1, 2, 4 and 6 hours after initial treatment 
• symptomatic improvement based on categorical improvement in activity, alertness, 

mood, comfort, appetite, and fluid intake on a 5-point Likert scale during the first 6-
hour observation period  
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Results:  Demographic characteristics such as age, gender, and maternal education were 
comparable between the treatment groups, as well as other characteristics such as weight, 
nutritional status, underlying medical conditions, and baseline temperature. Almost all 
children in the two groups had body weight > 80 %, and height > 95% of the expected for 
age, according to the 2001 CDC reference charts. Of the 210 children enrolled, 162 were 
younger than 3 years of age. The distribution of the children by age was as follows: 
• 6 months to 1 year of age: acetaminophen 26% (27/103) vs. placebo 26% (28/107)   
• 1 year to 3 years of age: acetaminophen 53% (55/103) vs. placebo 49% (52/107) 
• 3 years to 6 years of age: acetaminophen 20% (21/103) vs. placebo 25% (27/107)  
 
A total of 47 patients withdrew from the trial, 21 in the acetaminophen group, and 26 in 
the placebo group. The causes for withdrawal were need for rescue therapy (6 vs. 9) and 
lost to follow-up (18 vs. 22) in the acetaminophen and placebo groups, respectively.  
 
Figure 5 shows the survival analysis curve of the fever clearance time by Kaplan-Meyer 
analysis. The mean fever clearance time (SEM, 95% confidence interval) was 32 (2, 22-
37) hours for acetaminophen and 36 (1, 33-39) hours for placebo, and the difference was 
not statistically significant (p= 0.23). 
 
Figure 5. Kaplan-Meier curve of the fever clearance time over 5 days of treatment 
 

 
(Source: p. 907) 
 
The rate of temperature reduction in the first 6 hours after the first dosing was 0.20 ± 0.11 
centigrade per hour (° C/h) in the acetaminophen group versus 0.05 ± 0.08° C/h in the 
placebo group, and the difference was statistically significant in favor of the 
acetaminophen group (p < 0.001).  
 
Figure 6 below shows the mean temperatures for acetaminophen and placebo at hourly 
intervals up to 6 hours after dosing. By visualization of the curve of the mean 
temperatures, the maximum temperature reduction of 0.8° C was observed at 4 hours 
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after the initial dosing in the acetaminophen group, compared to approximately 0.3° C in 
the placebo group observed at 6 hours after the initial dosing.  
 
Figure 6. Mean temperatures up to 6 hours after dosing 

 
(Source: p. 908) 
 
The proportion of afebrile children was consistently higher in the acetaminophen group 
compared to the placebo group at 1 hour (16% vs. 1%), 2 hours (26% vs. 3%), 4 hours 
(47% vs. 13%), and 6 hours (49% vs. 17%) after the first dosing. More children in the 
placebo group required rescue therapy compared to the acetaminophen group, 8.4% 
(9/107) vs. 5.8% (6/103), respectively.  
 
Table 8 below shows proportionally more children in the acetaminophen group 
experienced symptomatic improvement compared to children in the placebo group. More 
children in the acetaminophen group had subjective improvements in activity, alertness, 
comfort, mood, and appetite, compared to the placebo group at 4 and 6 hours after the 
initial dosing. The difference in the improvement in fluid intake between the two groups 
was significant only at 6 hours after dosing. 
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Table 8.  Number (%) of children who had at least one category (Likert scale) symptomatic 
improvement from baseline in the acetaminophen and placebo groups 

 
(Source: p. 909) 
 
Safety: A total of 8.7% (9/103) children in the acetaminophen group experienced adverse 
effects compared to none in the placebo group: eight had mild gastrointestinal symptoms, 
and one had a severe headache. 
 
There were no changes in the liver enzyme values from baseline in the two groups. 
 
Authors’ Conclusions: The authors concluded acetaminophen provided effective 
antipyresis, and provided symptomatic improvement in children with fever without 
prolongation of fever duration or excessive adverse effects. The acetaminophen group 
showed declining temperatures up to 4 hours after dosing, followed by an upward trend 
up to 6 hours. This pattern can be explained by the decreasing drug levels in plasma 
because of the half life of 2 hours. On this basis, the authors contend that dosing should 
be repeated after 4 hours. The authors commented the long enrollment period (8 years), 
changes in study site, changes in personnel, and a high drop-out rate during the outpatient 
phase raises questions about the validity of the results. Another limitation was the trial 
enrolled only children with uncomplicated respiratory infections and the results may not 
be generalized to other infections.  
 
Reviewers’ Comments: 
• This placebo-controlled trial provided evidence that acetaminophen at the dose of 15 

mg/kg may reduce temperature by approximately 0.8° C at 4 hours after dosing in 
children between 6 months to 3 years of age, and acetaminophen was a better 
antipyretic than placebo. The number of children between 6 months and 2 years of 
age in the trial is unknown, but the majority (80%) of the 210 children enrolled was 
between 6 months and 3 years of age, and includes our target population. 

• The mean change in temperature at 4 and 6 hours after the initial dosing in the 
acetaminophen group were similar, whereas all the measures of improvement were 
significantly better at a later time, 6 hours rather than 4 hours after initial dosing. 



 23

• The authors did not control for clothing or oral ingestion of fluids which potentially 
influence body temperature. 

• Rectal temperature would have provided a more accurate measure of body 
temperature, particularly in the younger children, compared to axillary temperature 
that was used in this trial. 

• This trial evaluated the children in the higher percentiles for weight per age group, 
utilizing weight-based dosing at the highest proposed dose of acetaminophen, which 
may have influenced the results and affected the ability to generalize the information 
to children in the lower-weight percentiles.   

 
 
5. Brewer, EJ 
A Comparative Evaluation of Indomethacin, Acetaminophen, and Placebo as 
Antipyretic Agents in Children 
Arthritis and Rheumatism, 1968; 11 (5): 645-651 
 
Objective: The objective of this trial was to compare the antipyretic effect of 
indomethacin to that of placebo and acetaminophen. Indomethacin is a NSAID available 
by prescription only, not indicated for fever reduction, and not approved for use in 
children younger than 14 years of age.  
 
Study Design and Methods: This was a randomized, partial-blind, placebo-controlled, 
single-dose trial involving 223 infants and children under 14 years of age, with rectal 
temperature of at least 101º F, associated with common pediatric diseases. The trial was 
partially blinded because the placebo matched the indomethacin suspension that was 
utilized, but not the acetaminophen elixir.  
 
The trial excluded patients who presented with vomiting, and no other medication was 
allowed during the 3-hour observation period.  
 
Treatment groups: Indomethacin was dosed by weight, whereas acetaminophen was 
dosed by age as follows: 
• indomethacin 10 mg/5 ml suspension (n=76):  

o children weighing 15 to 30 pounds: 10 mg 
o children weighing 30 to 50 pounds: 20 mg 
o children weighing 50 pounds and over: 30 mg 

• acetaminophen elixir 120 mg/5 ml (n= 72), estimated to correspond to 3 mg/lb (or 7 
mg/kg): 

o children less than 1 year of age: 60 mg 
o 1 to 6 years of age: 120 mg  
o 6 years of age: 240 mg 

• placebo (n= 75): the dosing regimen matched the indomethacin regimen 
 

Rectal temperature was measured before the medication was administered, and every half 
hour for 3 hours after dosing.  
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Outcome Measures:  Efficacy was assessed by comparing: 
• the mean temperature reductions from baseline at each observation point 
• the percentage of patients presenting with temperature reductions of 2° F, 3° Fm and 

4°F 
 
Results: Of the 223 children studied, 141 were under 2 years of age, of which 50 received 
acetaminophen, 46 received indomethacin, and 45 received placebo. The underlying 
illnesses were reasonably comparable among the treatment groups, except for a lower 
incidence of upper respiratory infections, and a higher incidence of gastroenteritis in the 
acetaminophen group. The mean baseline temperatures were significantly different 
among the treatment groups (p= 0.01): indomethacin 102.5° F, acetaminophen 103.3° F, 
and placebo 102.6° F. For this reason, the author calculated the adjusted mean 
temperature reductions to account for the differences in baseline temperatures. 
 
Table 9 below shows indomethacin and acetaminophen were statistically superior to 
placebo in reducing temperature from the first half-hour to 3 hours after dosing (p≤ 0.05). 
Indomethacin and acetaminophen were equally effective in reducing temperature for the 
first 2 hours. After 2 hours, however, indomethacin produced a greater mean temperature 
reduction compared to acetaminophen, and the difference was statistically significant (p≤ 
0.05).  At 3 hours after dosing, indomethacin produced a mean temperature reduction 
(3.13° F) compared to acetaminophen (2.6° F), and the difference was statistically 
significant (p ≤ 0.05). 
 
Table 9. Mean and adjusted mean temperature reductions in the indomethacin, acetaminophen 
and placebo groups up to 3-hours after dosing (degrees Fahrenheit; analysis of covariance) 

 
(Source: p. 648) 
 
Table 10 below shows the proportion of patients with temperature reductions of 2° F, 3° 
F, and 4° F, stratified by baseline temperature. Temperature reduction was observed in a 
larger proportion of patients in the indomethacin and acetaminophen groups, compared to 
the placebo group. The greater temperature reductions were consistently observed in the 
indomethacin group compared to the acetaminophen and placebo groups: 
• proportion of patients with baseline temperatures of 103° F or higher, with a 

temperature reduction of 2° F: 100% vs. 87% vs. 29% 
• proportion of patients with baseline temperatures of 103° F or higher, with a 

temperature reduction of 3° F: 96% vs. 62% vs. 10% 
• proportion of patients with baseline temperatures of 104° F or higher who had a 

temperature reduction of 4° F was 82% vs. 38% vs. 0% 
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Table 10. Percent of patients showing temperature reductions of 2° F, 3° F, 4° F 

 
(Source: p. 648) 
 
Figure 7 below shows the plot of the mean temperature reductions in patients with 
baseline rectal temperature of at least 103º F. The mean reduction of temperature 3 hours 
after dosing was approximately 3.5° F in the indomethacin group, and 3º F in the 
acetaminophen group, compared to 0.5º F in the placebo group. 
 
Figure 7. Plot of the adjusted mean rectal temperatures rectal for the three treatment groups up to 
3 hours after dosing  

 
(Source: p. 649) 
 
Safety: The only adverse effect described was drowsiness that occurred in two patients: 
one in the acetaminophen group, and one in the placebo group. 
 
Author’s Conclusions: The temperature reduction observed in the groups treated with 
indomethacin and acetaminophen was greater than that observed with placebo, and the 
difference was statistically significant. The temperature reduction was greater in the 
indomethacin group compared to the acetaminophen group, and the difference was also 
statistically significant. 
 
Reviewers’ Comments:  
• This placebo-controlled trial provided evidence that acetaminophen at a dose of 

approximately 7 mg/kg (3mg/lb), which is lower than the proposed dose of 10 mg/kg, 
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was superior to placebo in reducing fever in children between 6 months to 2 years of 
age. Although efficacy by age strata was not provided the majority (63%) of children 
were in the target population.  

 
 
 
ACTIVE-CONTROLLED FEVER TRIALS (N= 14) 
 
 
1. Wong A, Sibbald A, Ferrero F, et al. 
Antipyretic Effects of Dipyrone versus Ibuprofen versus Acetaminophen in 
Children: Results of a Multinational, Randomized, Modified Double-Blind Study 
Clinical Pediatrics 2001; 40: 313-324 
 
Objective: The objective of this trial was to compare the antipyretic effectiveness and 
tolerability of acetaminophen, ibuprofen, and dipyrone. Dipyrone is an NSAID available 
in other countries, banned in the United States because if its association with 
agranulocytosis.  
 
Study Design and Methods: This was a randomized, modified double-blind, active-
controlled, multinational, single-dose, parallel-group, inpatient trial involving 628 
children, 6 months to 6 years of age, with tympanic temperature between 38.5° C and 
40.5° C. The trial was considered a modified double-blind because the administrator of 
the drug knew which drug was being administered, but the parents and the evaluator did 
not. 
 
Pertinent exclusion criteria:  
• history of febrile seizures within 6 months prior to enrollment 
• antibiotic use for more than 12 hours before enrollment 
• severe illnesses  
• conditions that could interfere with drug absorption 
 
Treatment groups: 
• dipyrone 15 mg/kg (n= 209) 
• acetaminophen dosed by age averaging 12 mg/kg (n= 210) 
• ibuprofen 5 mg/kg if the temperature was < 39.2° C or 10 mg/kg if the temperature 

was ≥ 39.2° C (n= 209) 
 
Tympanic temperature was measured at baseline and at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 5, 
and 6 hours after dosing. In children younger than 3 years of age, three consecutive 
readings were taken of which the highest was recorded. Adverse events were assessed 
during the 6-hour observation period after dosing, and for an additional 14 days after 
dosing. Rescue treatment was available, determined by the investigator in the case of lack 
of efficacy, or if the patient’s temperature rose during the course of the trial.  
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Medications such as anticonvulsants, antacids, corticosteroids, or non-steroidal anti-
inflammatory drugs were not permitted during the trial. Physical methods to reduce body 
temperature were not permitted. Treatment of the underlying disease, including 
antibiotics, was initiated when indicated. No food or liquids were allowed in the first hour 
of the trial.  
 
Outcome Measures: The primary efficacy outcome was the percentage of patients with a 
tympanic temperature reduction of at least 1.5° C from baseline. Secondary outcomes 
included: 
• the time to achieve a temperature reduction of 1.5° C from baseline 
• the time to achieve temperature normalization (tympanic membrane ≤ 37.5° C) 
• the percentage of patients who achieved temperature normalization 
 
Results: Demographic characteristics such as age, gender, and race were comparable 
among the treatment groups, as well as other characteristics such as height, weight, body 
surface, baseline temperature, and underlying illnesses, except for urinary tract infection, 
which was less frequent in the acetaminophen group. The mean age (SD) in the 
acetaminophen group was 31 (21) months, ranging from 6 to 91 months. 
 
The rates of withdrawal were comparable across the treatment groups: 22% (46/209), 
25% (52/210), and 23% (48/209) in the dipyrone, acetaminophen, and ibuprofen groups, 
respectively.  Lack of efficacy was the most common reason for withdrawal in the 
acetaminophen (15.2%, 32/210) and ibuprofen groups (12.4 %, 26/209), compared to the 
dipyrone group (8.6 %, 18/209).  The second most common cause for withdrawals was 
parents’ request for withdrawal, and this occurred more frequently in the dipyrone group 
(8.1 %, 17/209), compared to the acetaminophen (3.8 %, 8/210) and ibuprofen (3.8 %, 
8/209) groups. Patients withdrawn on parents’ request included those who experienced 
adverse events, received wrong or unknown doses, or the patients improved. 
 
The efficacy analysis included patients who remained in the trial for at least 2 hours after 
dosing. The last recorded temperature was carried forward to the end of the trial in the 
patients who needed rescue medication.  
 
All three drugs were effective in reducing tympanic temperature (Table 11): 
• Patients achieved a temperature reduction of at least 1.5° C from baseline in all 

treatment groups: 86%, 77%, and 83% in the dipyrone, acetaminophen, and ibuprofen 
groups respectively.  

• The mean (SD) time in minutes to achieve a 1.5° C temperature reduction was 
comparable between the treatment groups: 103 (68), 109 (77), and 120 (83) in the 
dipyrone, acetaminophen, and ibuprofen groups, respectively.  

• The proportion of patients that achieved normalization of temperature (≤ 37° C) was 
significantly greater in the dipyrone (82%) and ibuprofen (78%) groups, compared to 
the acetaminophen group (68%), and the difference was statistically significant 
(p=0.004). 
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Table 11. Summary of the efficacy outcomes (per protocol population) for dipyrone, 
acetaminophen, and ibuprofen 

 
(Source; p. 318) 
 
Table 12 below shows the mean changes in tympanic temperature from baseline at each 
observation time point. The mean changes in temperature were greater in the dipyrone 
group at all observation points compared to acetaminophen and ibuprofen, but the 
difference was significant in favor of dipyrone at 90 minutes, 3 , 4, 5, and 6 hours after 
dosing (p= 0.004), but not at 2 hours after dosing. 
 
Table 12. Mean changes in tympanic temperature from baseline for dipyrone, acetaminophen, and 
ibuprofen up to 6 hours after dosing  

 
(Source: p.318) 
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Figure 8 below shows the mean temperature reductions from baseline for dipyrone, 
acetaminophen, and ibuprofen. The mean changes in temperature were greater in the 
dipyrone group starting 1 hour after dosing, compared to the ibuprofen and 
acetaminophen groups, as shown by the separation of the curves. At the 1.5-, 3-, 4-, 5-, 
and 6-hour assessments, the mean temperature in the dipyrone group was significantly 
lower than the observed with acetaminophen or ibuprofen, and the difference was 
statistically significant (p= 0.004) in favor of dipyrone. The curves for the ibuprofen and 
acetaminophen groups did not separate, indicating the mean changes in temperature were 
comparable between these treatments.  
 
Figure 8. Curves of the mean changes in tympanic temperature for dipyrone, acetaminophen, and 
ibuprofen up to 6 hours after dosing 

 
(Source: p. 321) 
 
Safety: There were 71 adverse events reported, of which 14 were considered possibly 
related to treatment:  
• five adverse events in the dipyrone group including vomiting (2), diarrhea (1), loose 

stools (1), and bronchospasm (1) 
• three experienced vomiting in the acetaminophen group 
• six adverse events in the ibuprofen group including vomiting (4), diarrhea (1), and 

rash (1) 
 
In addition, nine patients had hypothermia (temperature ≤ 36° C): three in the dipyrone, 
two in the acetaminophen and four in the ibuprofen groups. The three lowest 
temperatures recorded occurred among the ibuprofen users. 
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Authors’ Conclusions: All three antipyretic drugs produced a temperature reduction and 
clinically useful antipyretic effects. Dipyrone and ibuprofen were significantly more 
effective than acetaminophen in achieving normalization of temperature ≤ 37.5° C. 
Dipyrone produced a significantly greater temperature reduction from baseline than 
ibuprofen and acetaminophen, and maintained low temperatures longer.   
 
Reviewers’ Comments:  
• Acetaminophen was not better than any of the comparators. A decrease in 

temperature from baseline was observed (1° C), but because this trial does not have a 
placebo arm, it lacks assay sensitivity, and cannot support the efficacy of 
acetaminophen as an antipyretic. 

• Rectal temperatures would have been more accurate measures than tympanic 
temperatures obtained in this trial. 

• Oral intake, which potentially influences body temperature, was controlled. 
• Although the number of children less than 2 years of age in the trial is unknown, 210 

of the 555 children enrolled received acetaminophen, which is the largest number of 
children receiving acetaminophen among the trials summarized in the review. The 
mean age (SD) in the acetaminophen group was 31 (21) months, ranging from 6 to 91 
months. This information provides a general estimate on how the results may be 
representative of the population between 6 months and 2 years of age.  

 
 
2. Autret E, Reboul-Marty J, Henry-Launois B et al. 
Evaluation of Ibuprofen versus Aspirin and Paracetamol on Efficacy and Comfort 
in Children with Fever. 
European Journal of Clinical Pharmacology 1997; 51: 367-371 
 
Objective: The main objective of this trial was to compare the antipyretic efficacy of 
ibuprofen, aspirin, and acetaminophen, and their effect on patients’ comfort. 
 
Study Design and Methods: This was a randomized, open-label, multicenter, single-dose, 
outpatient trial involving 351 children, 6 to 24 months of age, with rectal temperature of 
at least 39° C.  
 
Pertinent exclusion criteria: 
• treatment with an antipyretic drug within 4 hours before enrollment 
• any treatment or condition that could interfere with drug absorption or distribution 
• severe hyperthermia with neurological and/or hemodynamic disorders 
 
Treatment groups: 
• ibuprofen syrup 20 mg/ml, 7.5 mg/kg (n=117) 
• acetaminophen syrup 30 mg/ml, 10 mg/kg (n=117) 
• aspirin in sachets containing 150 mg, 10 mg/kg (n=117) 
 
Rectal temperature was measured with a mercury thermometer at baseline, and at 1, 4, 
and 6 hours after dosing. The trial was initiated in the private pediatricians’ offices, and 
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the children were monitored at home by the parents for 6 hours after the initial dosing. A 
follow-up visit was established on Day 5 after treatment, and parents received a follow-
up call on Day 14 for assessment of late adverse events.   
 
Outcome Measures: Efficacy was assessed primarily by comparing the AUC of the 
percentage of temperature reduction of the three treatment groups over 6 hours (AUC 0-
6h) after treatment. Secondary outcome measures were: 
• the percentage of children with rectal temperature ≤ 38° C at 6 hours after dosing 
• the mean temperature reduction at 4 hours and 6 hours after dosing 
• the children’s’ and parents’ comfort, assessed at 4 and 6 hours after dosing based on 

verbal and visual analogue scale (VAS) 
• the parents’ global assessment of the treatment, evaluated by the answer to the 

following question, “If your child develops a fever again in the future, would you 
agree to give him or her the same treatment?” 

 
Results: Demographic characteristics such as age and gender were comparable among the 
treatment groups, as well as other characteristics such as height, weight, and baseline 
temperature.  
 
The following patients who had protocol violations were maintained in the ITT 
population: 
• eight children (ibuprofen n=1, acetaminophen n=2, aspirin n=5) were enrolled in the 

trial by mistake: five had a rectal temperature < 39° C, and three were either less than 
6 months or older than 24 months. 

• thirty five patients (ibuprofen n= 12, acetaminophen n= 10, aspirin n=13) did not 
follow the protocol because they received an additional antipyretic on Day 1, and the 
time these medications were taken was unknown. 

 
Three children, one in each treatment group, were excluded from the ITT population 
because they did not receive the study drug at baseline. Therefore, the ITT population 
ultimately consisted of 348 children. 
 
Figure 9 below shows the primary endpoint AUC 0-6 h of the percentage of temperature 
reduction was significantly different among the three groups (p=0.007), in favor of 
ibuprofen. The AUC 0-6 h of the percentage of temperature reduction was greater with 
ibuprofen, compared to acetaminophen (p< 0.05), and aspirin (p<0.05), but was not 
different between acetaminophen and aspirin.  
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Figure 9. AUC 0-6 h of the percentage of temperature reduction for ibuprofen, acetaminophen, 
and aspirin  

 
(Source: p. 369) 
 
Similarly, Table 13 below shows the mean temperature reduction from baseline was 
greater in the ibuprofen group, compared to the acetaminophen and aspirin groups, and 
the difference was statistically significant at 4 hours (p=0.003) and 6 hours after dosing 
(p=0.019). All treatments resulted in a mean temperature reduction of at least 1° C by 4 
hours after dosing. 
 
Table 13.  Mean temperature reduction 1, 4, and 6 hours after treatment 

 
(Source: p. 369) 
 
Table 14 below shows the percentage of children with rectal temperature ≤ 38° C. This 
secondary outcome was significantly lower in the acetaminophen group, compared with 
the other two groups (p= 0.008) at 4 hours, but the difference was not significant at 6 
hours after dosing. 
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Table 14. Number (%) of children with rectal temperature ≤ 38°C at 1, 4, and 6 hours after dosing 

 
(Source: p. 370) 
 
The trial was not powered to demonstrate a difference in comfort among the three 
treatment arms. In terms of the parents’ global assessment of the treatment, there was no 
significant difference among the treatment groups: 90%, 92%, and 95% of the parents in 
the aspirin, ibuprofen, and acetaminophen groups, respectively, would use the same 
treatment in future febrile episodes. 
 
Safety: Fourteen children experienced 18 adverse events, and acetaminophen had the 
least: 
• ibuprofen (n=13): vomiting (2), diarrhea (4), rash (3), hypoglycemia (1), agitation (3) 
• acetaminophen group: (n=1): perianal erythema  
• aspirin (n= 4): rash (3) , epistaxis (1) 
 
Authors’ Conclusions: Ibuprofen at the dose of 7.5 mg/kg was more effective than 
acetaminophen at the dose of 10 mg/kg or aspirin at the dose of 10 mg/kg for fever 
reduction, although it caused more adverse effects.  
 
Reviewers’ Comments:  
• Acetaminophen was not better than any of the comparators. A decrease in 

temperature from baseline was observed (1° C), but because this trial does not have a 
placebo arm, it lacks assay sensitivity, and cannot support the efficacy of 
acetaminophen as an antipyretic. 

• Unlike many other trials, the number of children in the target population between 6 
and 24 months of age is known. There were 348 children between 6 and 24 months of 
age in the ITT population, of which 34% (116/338) received acetaminophen.  

• Because this was an outpatient trial involving many pediatric practices in the 
community, and the data were collected by the parents, there is potential for 
variability in the quality of the data. 

 
 
3. Nadal CF, de Miguel MJG, Campdera AG et al. 
Effectiveness and Tolerability of Ibuprofen-Arginine versus Paracetamol in 
Children with Fever of Likely Infectious Origin 
Acta Paediatrica 2002; 91: 383-390 
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Objective: The objective of this trial was to compare the antipyretic efficacy between 
ibuprofen-arginine and acetaminophen. Ibuprofen-arginine is an NSAID that is not 
approved in the United States. 
 
Study Design and Methods: This was a randomized, double-blind, double-dummy, active 
control, single-dose, multicenter, inpatient trial involving 199 patients, 6 months to 12 
years of age with fever (value not specified). 
 
Pertinent exclusion criteria: 
• any serious illnesses 
• antibiotic use within 24 hours of admission  
• antipyretic use within 4 hours prior to enrollment 
 
Treatment groups: 
• ibuprofen-arginine 6.67 mg/kg + matching placebo (n= 100) 
• acetaminophen 10.65 mg/kg + matching placebo (n= 99) 
 
Outcome Measures: The primary endpoint was the mean change in tympanic temperature 
from baseline to 4 hours after dosing. Secondary endpoints included: 
• the mean temperature reduction  
• the maximum temperature reduction 
• the percentage of patients that achieved normal temperature  
• the time to reach normal temperature 
• overall clinical condition and symptoms, such as irritability, convulsions, 

somnolence, and food rejection were evaluated as normal/abnormal or 
presence/absence 

 
Tympanic temperature was measured at baseline, 20 minutes, 40 minutes, 1, 1.5, 2, 3, 4, 
5, 6, and 8 hours after dosing. Concomitant mediations were prohibited, as well as 
physical methods of cooling. Rescue medication was available if there was no 
temperature reduction within 2 hours after the first dose, or if an increase in temperature 
≥ 0.5° C was observed. 
 
Results: Of the 199 patients enrolled, 12 patients (6 in each treatment group) withdrew 
because of vomiting/spitting the medication. Efficacy and safety were evaluated in the 
ITT population of 187 patients. 
 
Demographic characteristics were comparable between the treatment groups with respect 
to age, gender and ethnic origin, as well as other characteristics such as height, weight, 
baseline temperature and underlying medical conditions. The mean age (SD) in the 
ibuprofen-arginine group was 3.48 (2.7) years and 3.78 (3.0) years in the acetaminophen 
group, ranging from 6 months to 12 years of age. Over 90% of the patients in both groups 
were Caucasians. 
 
Of the 187 patients included in the ITT population, 140 patients withdrew by 8 hours 
after dosing. The main reasons for withdrawal in the ibuprofen-arginine and 
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acetaminophen groups were need for rescue medication (50% vs. 64.5%), followed by 
refusal to continue because of improvement (18.1% vs. 13.9%). The data from the 
patients before withdrawal were included in the ITT analysis. 
 
Figure 10 below shows the curves of the mean tympanic temperatures of acetaminophen 
and ibuprofen-arginine. The mean temperatures were comparable between the two 
treatments up to 40 minutes after dosing, after which a small separation of the curves 
occurred throughout the 8-hour observation period. The difference in the mean 
temperature was not significant (p= 0.53) at 4 hours after dosing, which was the primary 
endpoint chosen.  
 
Figure 10. Mean tympanic temperatures up to 8 hours after dosing  

 
(Source: p. 387) 
 
Figure 11 below shows the curves of the mean tympanic temperature reduction observed 
in the acetaminophen and ibuprofen-arginine groups up to 4 hours after dosing. The mean 
(SD) temperature reduction from baseline at 4 hours after dosing was 1.3° C (1.1) in the 
ibuprofen-arginine group vs. 1.2° C (0.96) in the acetaminophen group, and the 
difference was not statistically significant (p= 0.53). The mean temperature reductions 
were comparable between the two treatment groups throughout the 8-hour observation 
period (p= 0.7). The maximal temperature reduction was observed at 2 hours after dosing 
for both treatment groups.  
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Figure 11. Mean tympanic temperature reduction of acetaminophen and ibuprofen-arginine up to 
4 hours after dosing 

 
(Source: p. 388) 
 
Other secondary outcomes were similar between the groups (Table 15). The percentage 
reduction of temperature calculated at 4 hours after dosing was 65.9% and 66.8% for the 
ibuprofen-arginine and acetaminophen groups, and the difference was not statistically 
significant (p= 0.96).  
 
Table 15.  Summary of the efficacy endpoints of acetaminophen and ibuprofen-arginine 

 
(Source: p. 388) 
 
The number of patients that required rescue medication was comparable between the 
treatment groups, 47 (43.9%) in the ibuprofen-arginine group vs. 60 (56.1%) in the 
acetaminophen group (p= 0.1). Irritability, somnolence, and food rejection were 
evaluated throughout the trial. The presence of these symptoms decreased in the first 4 
hours after dosing, and no differences were found between the treatment groups for these 
clinical assessments. 
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Safety: There were no serious adverse events reported. Mild to moderate adverse events 
were reported in 10% and 9% of patients in the ibuprofen-arginine and acetaminophen 
groups, respectively. A complete list of adverse events in each group was not provided. 
 
Authors’ Conclusion: This trial demonstrated the antipyretic effects of ibuprofen-arginine 
at the dose of 6.67 mg/kg and acetaminophen at the dose of 10.65 mg/kg were 
comparable. 
 
Reviewers’ Comments:  
• Acetaminophen was not better than ibuprofen-arginine. This drug is not approved for 

use in children and an adequate antipyretic dose for this population is unknown, 
therefore, an adequate comparison cannot be made. A decrease in temperature from 
baseline was observed (1.5° C), but because this trial does not have a placebo arm, it 
lacks assay sensitivity, and cannot support the efficacy of acetaminophen as an 
antipyretic. 

• Rectal temperature is a more accurate measure of body temperature than tympanic 
thermometry used in this trial. 

• Because acetaminophen was compared to a form of ibuprofen that does not have a 
recommended dose for use in children in the United States, the interpretation of the 
efficacy results is difficult.  

• The number of children between 6 months and 2 years of age is unknown. The mean 
age (SD) was 3.78 (3.0) years, and the range 6 months to 12 years. This provides a 
general estimate for how the results may be representative of the patient population 
between 6 months to 2 years of age.  

 
 
4. Kokki H, Kokki M 
Ketoprofen versus Paracetamol (Acetaminophen) or Ibuprofen in the Management 
of Fever 
Clinical Drug Investigation 2010; 30 (6): 375-386 
 
In this publication, the authors combined the results of two trials comparing the 
antipyretic effect of ketoprofen to that of ibuprofen and acetaminophen. This summary 
will focus only on the summary of the trial that compared the efficacy of ketoprofen to 
acetaminophen. Ketoprofen is an NSAID available OTC, approved for use in adults, but 
not approved for use in the pediatric population. 
 
Objective:  The objective of this trial was to compare the antipyretic efficacy and safety 
between ketoprofen and acetaminophen in children.  
 
Study Design and Methods: This was a randomized, double-blind, double-dummy, 
multiple-dose, multicenter, parallel, outpatient trial, involving 276 children, 6 months to 6 
years of age, with a rectal temperature ≥ 39° C. 
 
Pertinent exclusion criteria: 
• antibiotic treatment within 24 hours prior to or 6 hours after enrollment  
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• antipyretic use during the 4-hour period prior to enrollment  
 
Treatment groups: 
• ketoprofen 0.5 mg/kg + acetaminophen matching placebo (n= 139) 
• acetaminophen 15 mg/kg + ketoprofen matching placebo (n= 136) 
 
The children received the first dose of study medication from the investigator at baseline, 
and subsequently, the parents administered the study medication at home every 6 hours 
for the first 24 hours, then every 6 hours up to 96 hours as needed. If rectal temperature 
was still ≥ 39° C at 24 hours after first dosing, the child was prescribed another 
antipyretic. The parents were allowed to give one additional dose of the study medication 
as a rescue if the child’s rectal temperature was ≥ 39° C or higher, no earlier than 4 hours 
after the first dosing.  
 
Rectal temperature was measured by the parents at baseline under supervision in the 
outpatient clinic with an electronic thermometer. This was followed by hourly 
measurements for the first 6 hours, and every 6 hours up to 96 hours. The parents also 
recorded symptoms that occurred during the trial. Children were lightly clothed, liquids 
were encouraged, but physical methods of cooling such as sponging were not allowed. 
 
Outcome Measures: The primary outcome measure was the mean change in temperature 
from baseline at 3 hours after dosing. Secondary outcome measures included: 
• the maximum change in temperature between baseline and 6 hours after dosing 
• the proportion of patients with rectal temperature < 38.5° C 
• the mean temperature reduction at each evaluation time 
• the time to reach a rectal temperature < 38.5° C 
• the time to achieve maximum change in temperature between baseline and 6 hours 

after dosing 
 
Results: Demographic characteristics were comparable between the treatment groups 
with respect to age, sex ratio, as well as other characteristics such as weight, and baseline 
temperature. There is no information with respect to the nature of underlying conditions. 
The mean (SD) age in the ketoprofen group was 31 (19) months (range 6 to 81 months) 
and 31 (18) months (range 6 to 70 months) in the acetaminophen group.  
 
Of the 275 randomized patients, 252 patients were included in the efficacy analysis, 128 
in the ketoprofen group, and 124 in the acetaminophen group. One patient was missing 
efficacy data, and 23 patients were withdrawn. The number of withdrawals was 
comparable between the treatment groups and they were mostly because of lack of 
efficacy, lack of compliance, or adverse events.  
 
Analysis of the primary outcome showed both treatments reduced the mean (SD) 
temperature from baseline at 3 hours after dosing, 1.5° C (0.7) in the ketoprofen, and 
1.4°C (0.7) in the acetaminophen groups. The mean maximum temperature reduction 
between baseline and 6 hours after dosing was also comparable between the treatment 
groups, 1.8° C in the ketoprofen group, and 1.7° C in the acetaminophen group. 
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Analyses of the secondary outcomes showed the following: 
• patients treated with ketoprofen achieved a normal rectal temperature earlier than 

patients treated with acetaminophen: the mean (SD) time required to achieve a rectal 
temperature < 38.5° C was 105 (53) and 124 (59) minutes in the ketoprofen and 
acetaminophen groups respectively, and the difference was statistically significant in 
favor of ketoprofen (p= 0.007). 

• the proportion of patients who achieved a normal rectal temperature (< 38.5° C) at 3 
hours after dosing was comparable between ketoprofen and acetaminophen (78% and 
70%, respectively). 

• the mean time in minutes to achieve the maximum reduction in temperature was 
comparable between ketoprofen and acetaminophen (193 and 197 respectively). 

 
Safety: More patients withdrew because of adverse events in the ketoprofen group, 
compared to the acetaminophen group (2.9% vs. 1.5%). Two serious adverse events 
occurred in the acetaminophen group: a febrile seizure in a 7-month-old infant, and acute 
pyelonephritis requiring hospitalization in a 4-year-old child. 
 
Twenty-four patients, 12 in each treatment group, had one or more adverse events that 
were considered treatment-related. The most common adverse events in both treatment 
groups were diarrhea, vomiting, and rash. 
 
Authors’ Conclusion: Ketoprofen at the lower dose of 0.5 mg/kg was as effective as 
acetaminophen at the higher dose of 15 mg/kg for fever reduction, demonstrated by the 
change in temperature from baseline at 3 hours after dosing. 
 
Reviewers’ Comments:  
• Acetaminophen was not better than ketoprofen, although ketoprofen is not approved 

for use in children, and its effective antipyretic dose in this population is unknown, 
which precludes an adequate comparison between the treatments. A decrease in 
temperature from baseline was observed (at least 1.4° C) in the acetaminophen group, 
but because this trial does not have a placebo arm it lacks assay sensitivity, and 
cannot support the efficacy of acetaminophen as an antipyretic. 

• The fact that the monitoring and temperature recording were conducted by the parents 
may raise questions regarding the reliability of the data.  

• The number of children 6 months to 2 years of age that were enrolled in the trial is 
unknown. The mean (SD) age in the acetaminophen group was 31 (18) months, 
ranging from 6 to 70 months. This provides a general estimate for how the results 
may represent the patient population between 6 months and 2 years of age.  

 
 
5. Hay AD, Costelloe C, Redmond NM et al. 
Paracetamol and Ibuprofen for the Treatment of Fever in Children: the PITCH 
Randomized Controlled Trial 
British Medical Journal 2008; 337: a1302 
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Objective: The objective of this trial was to investigate whether acetaminophen in 
combination with ibuprofen was superior to either drug alone for increasing time without 
fever, and for the relief of fever-associated discomfort.  
 
Study Design and Methods: This was a randomized, double-blind, multi-dose, outpatient 
trial involving 156 children, 6 months to 6 years of age, with axillary temperature 
between 37.8° C and 41° C caused by any underlying illness that could be managed in the 
outpatient setting.  
 
Pertinent exclusion criteria: 
• dehydration 
• serious illnesses 
 
 Treatment groups: 
• acetaminophen, 15 mg/kg + placebo (n=52) 
• ibuprofen, 10 mg/kg + placebo (n=52) 
• acetaminophen, 15 mg/kg + ibuprofen 10 mg/kg (n=52) 
 
Continuous axillary temperature was measured and recorded every 30 seconds using an 
automated device connected to an axillary temperature probe. Children kept the 
thermometry device and axillary probe on for 24 hours.  
 
Part 1- The efficacy period: The first 4 hours after drug administration was called the 
efficacy period. At baseline, the children received simultaneously the first doses of 
acetaminophen + placebo, or ibuprofen + placebo or acetaminophen + ibuprofen, in the 
presence of a research nurse at the patient’s home. Parents, nurses, and investigators were 
blinded to the treatment allocation. After the first drug administration, all parents 
received two bottles: either both bottles contained active drug, or one contained the active 
drug and the other a placebo. 
 
Part 2- The proactive period: Parents were asked to administer the treatments regularly 
over the next 24 hours following a diagram given to them. After the first dose, 
acetaminophen or its placebo was repeated every 4-6 hours, and ibuprofen or its placebo 
was repeated every 6-8 hours, in a staggered fashion, given by the parents as shown in 
Figure 12 below for the first 24 hours. In one of the treatment arms, children received 
acetaminophen alternating with ibuprofen. The colored squares represent the times when 
acetaminophen, ibuprofen, and their respective placebos were administered. 
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Figure 12. Use of study drug during the first day 

 
(Source: p. 2) 
 
Part 3- The reactive period: The third observation period extended from 24 to 48 hours 
after initial dosing, and was called the reactive period because the parents were asked to 
give the drugs in response to their child’s symptoms. Parents recorded adverse effects and 
axillary temperature as needed. 
 
Outcome Measures: The primary outcomes were the number of minutes without fever 
(<37.2° C) in the first 4 hours after the initial dosing, and the proportion of children 
reported as “normal” on the discomfort scale at 48 hours after dosing. Secondary 
outcomes were: 
• the time to fever clearance 
• the time without fever over 24 hours. For this outcome, the authors considered 

temperatures between 33° C and 45° C 
• the proportion of children without fever associated symptoms, such as discomfort, 

reduced activity, reduced appetite, and disturbed sleep. These were measured by the 
parents using ordinal categorical scales (the rating scales were not provided). 

 
Results: Demographic characteristics were comparable among the treatment groups with 
respect to age and gender as well as other characteristics such as weight, baseline 
temperature, and underlying medical conditions. Over 85% of the children in the trial 
were Caucasians. The mean (SD) age was 27.7 (17.7), 28.2 (17.4), and 25.1 (13.4) 
months for the acetaminophen, ibuprofen, and acetaminophen + ibuprofen groups, 
respectively. The distribution of children by age groups was as follows: 
• 6-17 months (n= 57): acetaminophen 20, ibuprofen 18, acetaminophen + ibuprofen 19 
• 18-71 months(n= 99): acetaminophen 32, ibuprofen 34, acetaminophen+ ibuprofen 33 
 
Approximately one-third of the parents reported acetaminophen use within 4 to 6 hours 
prior to randomization, but they were equally distributed among the treatment arms.  
 
Analyses of one of the primary outcomes showed that children who received 
acetaminophen + ibuprofen had less time with fever in the first 4-hour observation 
period, compared to the children who received acetaminophen or ibuprofen alone. The 
mean (SD) time without fever, in minutes, was 116.2 (65), 156 (57.6), and 171.1 (65) in 
the acetaminophen alone, ibuprofen alone, and acetaminophen + ibuprofen groups, 
respectively: 
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• The difference (95% CI) in the mean time without fever between the acetaminophen 
+ ibuprofen and acetaminophen alone groups was 55 (33, 77) minutes, and it was 
statistically significant in favor of the combination (p < 0.001). 

• The difference (95% CI) in the mean time without fever between the acetaminophen 
+ ibuprofen and ibuprofen alone groups was 16 (-7, 39) minutes, and it was not 
statistically significant (p=0.2). 

 
The data showed treatment with acetaminophen + ibuprofen resulted in an earlier 
antipyretic effect, compared to acetaminophen or ibuprofen alone. The mean (SD) time to 
fever clearance (temperature ≤ 37.2° C) in minutes was 71 (69.1), 42.2 (33.5), and 45.5 
(34.3) in the acetaminophen alone, ibuprofen alone, and combination groups, 
respectively. 
 
Children in the acetaminophen + ibuprofen group achieved a temperature ≤ 37.2° C, 25.5 
minutes earlier than children treated with acetaminophen alone, and this difference was 
statistically significant (p= 0.025). Nevertheless, children treated with ibuprofen alone 
achieved a temperature ≤ 37.2° C three minutes earlier than children treated with 
acetaminophen + ibuprofen, but the difference was not statistically significant (p= 0.8).  
 
Figure 13 below shows the graph of the mean temperatures over 24 hours in the three 
treatment arms obtained with continuous axillary thermometry. The figure shows all 
treatment groups had a temperature reduction of at least 1° C at 2 hours after the initial 
dosing. The greatest temperature reduction was observed in the group treated with 
acetaminophen + ibuprofen between 4-5 hours after dosing. The curves show ibuprofen 
resulted in a greater temperature reduction up to approximately 6 hours after dosing, 
however, after the first 6 hours, the antipyretic effect of ibuprofen alone and 
acetaminophen alone were comparable. The figure shows temperatures below 36 ° C in 
the combination group. The authors justify these recordings by stating these numbers 
could occur because axillary thermometry records temperatures 0.8° C lower than rectal 
temperatures, and the trial had a liberal definition of valid temperatures. 
 
Figure 13.  Mean temperatures recorded by continuous axillary thermometry over 24 hours  
 

  
(Source: p.6) 
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The sample size did not have sufficient power to detect differences in discomfort. 
 
Safety: The rate of adverse events was similar in all treatment groups: 38.4%, 32.7% and 
34.6 % in the acetaminophen, ibuprofen, and acetaminophen + ibuprofen groups, 
respectively. The most common adverse event across the treatment groups was diarrhea. 
 
Authors’ Conclusions: Treatment with acetaminophen + ibuprofen resulted in faster 
temperature reduction, and in more time without fever in the first 4 hours after dosing 
than acetaminophen alone, but there was no evidence of any difference in treating with 
acetaminophen + ibuprofen and ibuprofen alone. There was no difference in fever 
associated discomfort at 48 hours after initiation of treatment.  
 
Reviewers’ Comments:   
• Acetaminophen was not better than ibuprofen, which is approved as an antipyretic in 

the pediatric population, or the treatment using both. A decrease in temperature from 
baseline was observed (at least 1.0° C) in the acetaminophen group, but because this 
trial does not have a placebo arm, it lacks assay sensitivity, and cannot support the 
efficacy of acetaminophen as an antipyretic. 

• The trial used axillary temperature, which is not as accurate as rectal temperature for 
assessment of body temperature.  

• The study design was such that the parental monitoring and administration in the 
outpatient setting potentially may raise questions regarding the accuracy of the data. 

• The fact the thermometry device recorded axillary temperatures below 36.5° C raises 
questions about how the temperatures recorded correlate with core temperature. 

• The number of children between 6 months and 2 years of age in the trial is not 
provided. However, of the 156 children randomized, 33% (99/156) were between 6 
and 17 months of age in the trial. This information may provide a general estimate on 
how the results are representative of the target population of 6 months to 2 years of 
age.  

 
 
6. Erlewyn-Lejeunesse MDS, Coppens K, Hunt LP et al. 
Randomised Controlled Trial of Combined Paracetamol and Ibuprofen for Fever 
Archives of Diseases in Children 2006; 9: 414-416 
 
Objective: The objective of this trial was to compare the short-term antipyretic 
effectiveness of a combined dose of acetaminophen and ibuprofen to acetaminophen 
alone and ibuprofen alone.  
 
Study Design and Methods: This was a randomized, open-label, single-dose, single-
center, inpatient trial involving 123 children, 6 months to 10 years of age, with fever ≥ 
38°C.  
 
Pertinent exclusion criteria: 
• use of acetaminophen or ibuprofen within  6 hours prior to enrollment 
• serious illnesses 
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Treatment groups: 
• acetaminophen 15 mg/kg (n= 41) 
• ibuprofen 5 mg/kg (n= 42) 
• both medications given simultaneously (n=40) 
 
Tympanic temperature was measured by a single observer, at the time of admission, at 
the time the medication was given (T0), at 1 hour (T1), and at 2 hours after dosing (T2) if 
the child had not been discharged.  
 
Outcome Measures: The primary outcome measure was the mean temperature reduction 
at 1 hour after dosing (T1) compared to baseline (T0). The secondary outcome measure 
was the mean temperature reduction at 2 hours after dosing.  
 
Results: Of a total of 123 children randomized, 108 had data at 1 hour after dosing. Eight 
withdrew from the trial for reasons not described (four, three, and one in the 
acetaminophen, ibuprofen, and combined therapy groups, respectively), four were 
missing data (two in each ibuprofen and combined treatment groups), and three were 
labeled as “refused” (two and one in the ibuprofen and combined therapy groups, 
respectively).  
 
Baseline characteristics were comparable among the treatment groups (Table 16). 
Children in the combined therapy group were sicker than children in the other groups 
because more children were admitted to the hospital in the combined group (36%) 
compared to the ibuprofen (8.5%) and acetaminophen groups (14%). The median age 
(range) was 1.5 years (0.6-9.5) in the acetaminophen group, 1.5 years (0.5-9.6) in the 
ibuprofen group, and 2.4 years (0.6-8.2) in the combined treatment group. 
 
Table 16. Baseline characteristics, mean temperatures (°C) at 1 hour after dosing, and mean 
temperature reduction at 1 hour after dosing  

 
(Source: p.415) 
 
A temperature difference of 1° C from baseline was considered of clinical significance. 
The mean change in temperature at 1 hour after dosing from baseline was 0.95° C, 0.92° 
C, and 1.22°C in the acetaminophen, ibuprofen, and combination groups respectively. 
Pairwise comparisons showed a significant difference between the combined group and 
acetaminophen alone (p= 0.028), in favor of the combined group, but not between the 
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combined group and ibuprofen (p= 0.166). The difference in the mean temperature 
changes at 1 hour after dosing between the ibuprofen and acetaminophen groups was not 
statistically significant (p= 0.735). Only one-third of the children had data at 2 hours after 
dosing because the majority had already been discharged, and results were not provided.  
 
Safety: There was one medication error in the acetaminophen group, but there were no 
consequences to the overdose. There were no other adverse events. 
 
Authors’ Conclusions: Therapy with combined acetaminophen and ibuprofen was better 
than acetaminophen alone at reducing fever at 1 hour after dosing. The trial was not 
powered to detect a difference between the ibuprofen and the combined therapy group.  A 
longer monitoring period might have produced different results, as the maximum 
temperature reduction for both drugs is around 3 hours after dosing. Although there is 
benefit from combined antipyretics, this effect was not large enough to warrant routine 
use for rapid fever reduction. 
 
Reviewers’ Comments:  
• Acetaminophen was not better than ibuprofen, an approved antipyretic in the pediatric 

population, or the treatment using both drugs. A decrease in temperature from 
baseline was observed (0.95° C) in the acetaminophen group, but because this trial 
does not have a placebo arm, it lacks assay sensitivity, and cannot support the 
efficacy of acetaminophen as an antipyretic. 

• This trial was conducted with an open-label design, which may incur in biases as 
opposed to double-blind design, which is the gold standard of controlled trials. 

• Rectal temperatures are more accurate than tympanic temperatures utilized in this 
trial, particularly in younger children. 

• The number of children 6 months to 2 years of age enrolled in the trial can be 
estimated to be approximately 60, based on the number of children and median 
values. This information provides a general estimate for how the results may be 
representative of the target population of 6 months to 2 years of age.  

 
 
7. Weippl G, Michos N, Sundal EJ et al. 
Clinical Experience and Results of Treatment with Suprofen in Pediatrics 
Drug Research 1985; 35: 1728-1731 
 
Objective: The objective of this trial was to compare the antipyretic effect and tolerability 
between suprofen and acetaminophen. Suprofen is an NSAID of the propionic acid class 
that is no longer available in the United States for oral use.  
 
Study Design and Methods: This was a randomized, single-blind, multiple-dose, single-
center, inpatient trial involving 115 hospitalized children 6 months to 12 years of age 
with rectal fever > 38.5° C. 
 
Pertinent exclusion criteria:  
• antipyretic use within 4 hours prior to enrollment 
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• serious illnesses 
 
Treatments were suprofen and acetaminophen, and dosing administration was calculated 
by age, given up to three times a day, until the temperature returned to normal (<37.4° 
C), for the maximum of 3 days: 
• suprofen (n= 58):  

o 6-11 months (6-9 kg body weight): 50 mg  
o 1-3 years (10-20 kg body weight): 100 mg  
o 4-12 years (23-50 kg body weight): 200 mg 
 

• acetaminophen (n=57):  
o 6-11 months (6-9 kg body weight): 50 mg  
o 1-5 years (10-22 kg body weight): 200 mg  
o 4- 12 years (23-50 kg body weight): 400 mg  

 
Temperature was measured at baseline and at 0.5, 1, 1.5, 2, 3, 4, 5, and 6 hours after the 
first dose. The second or third dose of study drug was given 6 hours after the first dose 
only if the patient had a fever. No other analgesics or antipyretics were allowed during 
the 6-hour observation period.   
 
Outcome Measures: Efficacy was evaluated by the comparison of the mean temperature 
reduction from baseline between suprofen and acetaminophen as well as the mean pulse 
and respiratory rates up to 6 hours after dosing. 
 
Results: Characteristics such as age, height, weight, body surface, underlying medical 
condition, and duration of disease were comparable between the treatment groups. The 
children were stratified by age and treatment (Table 17).  
 
Table 17. Stratification of the patient by age and treatment 

Treatment N Age (years) 
  Boys Mean (SD) Girls Mean (SD) 

6 months to 3 years  34  
Suprofen 16 1.9 (0.6) 2.4 (0.3) 

Acetaminophen 18 2.0 (0.6) 1.8 (0.4) 
3 to 12 years  80  

Suprofen 42 6.1 (2.2) 6.8 (3.0) 
Acetaminophen 38 5.7 (2.8) 7.3 (2.5) 

 
One patient in the acetaminophen group withdrew because of lack of efficacy.  
 
The mean temperature reductions in the two age groups were as follows: 
• Children 6 months to 3 years of age had a mean temperature reduction of 1.7° C in 

the suprofen group, compared to 1.0° C in the acetaminophen group at 1 hour after 
dosing. The maximum temperature reduction was 1.9° C in the suprofen group at 2 
hours after dosing, and 1.3° C in the acetaminophen group at 1½ hours after dosing. 
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• Children 3 to 12 years of age had a mean temperature reduction of 1.7° C in the 
suprofen group, compared to 0.8° C in the acetaminophen group at 1 hour after 
dosing. The maximum mean temperature reduction in the suprofen group was 2.2° C, 
and 1.3° C in the acetaminophen group at 2 hours after dosing. 
 

Below are the curves of the mean temperatures and standard errors up to 6 hours after 
dosing in children 6 months to 2 years of age (Figure 14), and in children 3 to 12 years of 
age (Figure 15), showing age did not affect the antipyretic effect of suprofen and 
acetaminophen. The comparison of the mean temperature reduction was significant in 
favor of suprofen starting at 30 minutes after dosing throughout the observation period. 
 
Figure 14. Mean temperatures up to 6 hours after dosing of children 6 months to 3 years of age  

 
  (Source: p. 1729) 
 
Figure 15. Mean temperatures up to 6 hours after dosing in children 3 to 12 years of age  

 
  (Source: p. 1730) 
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Treatment with suprofen and acetaminophen also resulted in decreases of pulse and 
respiratory rate: 
 
• In children 6 months to 3 years of age, the mean decrease in pulse rate per minute at 1 

and 2 hours after dosing was 29 and 38 in the suprofen group, and 19 and 27 in the 
acetaminophen group.  

• In children 3 to 12 years of age, the mean decrease in pulse rate per minute at 1 and 2 
hours after dosing was 28 and 36 in the suprofen group, and 17 and 26 in the 
acetaminophen group. 

• The respiratory rates decreased in both groups, and it was greater with suprofen than 
with acetaminophen. 

 
Safety: Eight adverse events were reported: five cases of vomiting in the suprofen group, 
and three in the acetaminophen group. 
 
Authors’ Conclusion: Both drugs led to significant reductions in temperature, but 
suprofen was superior to acetaminophen, and the effect of suprofen lasted longer than 
acetaminophen.  
 
Reviewers’ Comments:  
• Acetaminophen was not better than suprofen, although suprofen is not approved for 

use in children, and its effective antipyretic dose in this population is unknown, which 
precludes an adequate comparison between the treatments. A decrease in temperature 
from baseline was observed (at least 1.0° C) in the acetaminophen group, but because 
this trial does not have a placebo arm, it lacks assay sensitivity, and cannot support 
the efficacy of acetaminophen as an antipyretic. 

• The data from the subgroup analysis by age indicated the antipyretic effect of 
acetaminophen was not affected by age.  

• It is noteworthy that the acetaminophen dosing by age in this trial resulted in a range 
of dose exposures. The children in the 6 to 11 months age group received doses of 
acetaminophen ranging from 5.5 to 8.3 mg/kg, whereas the children in the 1 to 5 
years of age group received 9 to 20 mg/kg, and the children in the 4 to 12 years of age 
group received 8 to 17.8 mg/kg.  This information illustrates the range of drug 
exposure that can incur with age-based dosing.  

• The authors provided information on the number of children in the trial between 6 
months to 3 years of age. Of the 115 children randomized, approximately 30% were 
between 6 months and 3 years of age. This information provides a general idea for 
how the target population is represented in this trial. 

 
 
8. Autret- Leca E, Gibb IA, Goulder MA 
Ibuprofen versus Paracetamol in Pediatric Fever: Objective and Subjective 
Findings from a Randomized, Blinded Study 
Current Medical Research and Opinions 2007; 23 (9): 2205-2211 
 



 49

Objective: The objective of this trial was to compare the single-dose efficacy of 
acetaminophen at the dose of 15 mg/kg versus ibuprofen, at the dose of 10 mg/kg in the 
outpatient setting. 
 
Study Design and Methods: This was a randomized, double-blind, double-dummy, 
single-dose, multicenter, outpatient trial, followed by an open-label extension up to 3 
days. The trial involved 301 children, 3 months to 12 years of age, with a tympanic 
temperature between 38.5° C and 40.5° C caused by non-serious causes, such as sore 
throat, influenza, respiratory tract infections, ear infections, and immunizations.  
 
Pertinent exclusion criteria: 
• severe hyperthermia 
• treatment with antipyretics within 6 hours or antibiotic within 12 hours before 

enrollment 
 
Treatments groups: 
• ibuprofen 10 mg/kg + placebo (n= 150) 
• acetaminophen 15 mg/kg + placebo (n= 151) 
 
The first tympanic measurement was taken by the investigator who instructed the parents 
on how to measure subsequent temperatures. The parents left the outpatient center after 
the temperature was measured at 30 minutes after dosing. They continued the 
temperature measurements at home at 2, 3, 4, 5, 6, and 8 hours after the first dose. If the 
child had a temperature > 38° C at 6 hours after the initial dosing, the parents were 
allowed to continue the same treatment given initially as an open-label treatment. The 
minimum interval allowed was 4 hours between doses, and maximum daily doses were 
three for ibuprofen and four for acetaminophen.  
 
Outcome Measures: The primary endpoint was the AUC 0 to 6 hours after dosing (AUC 
0-6 h) of temperature reduction, expressed as the absolute change in temperature. 
Secondary endpoints included: 
• the mean temperature at each time point from 30 minutes to 8 hours after dosing 
• the time to maximal temperature reduction 
 
Results: Demographic characteristics such as age and gender were comparable between 
the treatment groups, as well as other characteristics such as weight and baseline 
temperature. The mean age (SD) was 3.83 (2.78) years in the ibuprofen group, and 3.71 
(2.71) years in the acetaminophen group. Approximately 88% of the patients were 
Caucasian, and this was comparable between the treatment groups.  
 
There were no differences between the analysis of the intent-to-treat (ITT) population and 
the per-protocol (PP) population. Therefore, the authors chose to present the results of the 
analysis of the ITT population. 
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The mean AUC 0-6 h was -7.77 ± 3.54° C. min in the ibuprofen group, and -7.66 ± 3.76° 
C. min in the acetaminophen group, and the difference between the groups for this 
primary outcome was not statistically significant (p= 0.82).  
 
The authors conducted subgroup analyses by age and by baseline temperature:  
• Subgroup analysis of the AUC 0-6 h by age: the patient population ≤ 3 years of age 

consisted of 167 children, 82 in the ibuprofen group and 85 in the acetaminophen 
group. The AUC 0-6 h in children ≤ 3 years of age was -7.34 ± 3.43° C. min in the 
ibuprofen group, and -7.02 ± 3.67° C. min in the acetaminophen group, and the 
difference was not statistically significant (p= 0.741). These values were comparable 
to the AUCs of the entire population studied as presented above.  

• Subgroup analysis of the AUC 0-6 h, according to the baseline temperature: the 
patient population with baseline temperature > 39° C consisted of 81 children, 39 in 
the ibuprofen group and 42 in the acetaminophen group. The AUC in the ibuprofen 
group was -9.06 ± 3.21° C.min, and - 8.58 ± 3.21° C.min in the acetaminophen group, 
and the difference was not statistically significant (p= 0.49).  

 
Figure 16 below shows the graph of the mean temperatures for both treatment groups up 
to 4 hours after dosing. The two curves overlap over the 8 hours following dosing. The 
maximum temperature reduction seemed to occur between 1½ and 2 hours after dosing, 
and the mean temperature reduction was approximately 0.5° C for both treatments. 
 
Figure 16. Mean temperatures of at different time points up to 8 hours after dosing 

 
(Source: p. 2008) 
 
Safety: The safety population consisted of 303 patients, 152 and 151 in the ibuprofen and 
acetaminophen groups, respectively. The rates of adverse events were comparable 
between the ibuprofen and acetaminophen groups (11.1% and 10.6%, respectively). The 
most commonly reported adverse events in the ibuprofen and acetaminophen groups were 
infections (3.3% versus 4.6%), gastrointestinal disorders (2.6% in both groups), and 
respiratory disorders (2.6% in both groups). 
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Authors’ Conclusion: This trial demonstrated that the antipyretic activity of ibuprofen 10 
mg/kg and acetaminophen 15 mg/kg were equivalent.  
 
Reviewers’ Comments:  
• Acetaminophen was not better than ibuprofen, which is approved as an antipyretic in 

the target pediatric population. A decrease in temperature from baseline was observed 
(approximately 0.5° C) in the acetaminophen group, but because this trial does not 
have a placebo arm, it lacks assay sensitivity, and cannot support the efficacy of 
acetaminophen as an antipyretic. 

• The subgroup analysis showed age did not affect the AUC 0-6 h, and the temperature 
response in children younger than 3 years of age was comparable to the entire 
population studied. 

• Rectal temperature would have provided a more accurate measure of body 
temperature than tympanic temperature used in this trial. 

• The fact that the temperatures were monitored at home by the parents raises some 
question regarding the reliability of the data.  

• The number of children between 6 months and 2 years of age is unknown, but of the 
301 children enrolled, 55% were between 3 months and 3 years of age. This 
information provides a general estimate for how the results may be representative of 
the target population of 6 months to 2 years of age.  

 
 
9. Autret E, Breart G, Jonville AP et al. 
Comparative Efficacy and Tolerance of Ibuprofen Syrup and Acetaminophen Syrup 
in Children with Pyrexia Associated with Infectious Diseases and Treated with 
Antibiotics 
Eur J Clin Pharmacol 1994; 46: 197-201 
 
Objective: The objective of this trial was to evaluate the antipyretic effect of ibuprofen in 
children younger than 5 years of age in combination with an antibiotic. 
 
Study Design and Methods: This was a randomized, double-blind, multidose, multicenter, 
parallel-group, inpatient trial involving 154 children, 6 months to 5 years of age, 
hospitalized for fever of infectious origin and requiring an antibiotic, either amoxicillin or 
amoxicillin-clavulanate. The baseline rectal temperature was at least 38° C. 
 
Pertinent exclusion criteria: 
• antipyretic drug use within 6 hours prior to enrollment 
• severe hyperthermia with neurological or hemodynamic disorders 
• current treatment with anti-epileptic medications 
 
 Treatment groups: 
• ibuprofen syrup 30 mg/ml, 7.5 mg/kg/dose, maximum 30 mg/ kg/24 hours (n=77) 
• acetaminophen syrup 40 mg/ml, 10 mg/kg/dose, maximum 40 mg/kg/24 hours (n=77) 
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Both medications seemed identical. The first dose was given at baseline. The second dose 
was given 6 hours later, regardless of the degree of fever, and the subsequent doses were 
given at regular intervals of 6 hours if the temperature was above 37.8° C. The patients 
were followed up to 72 hours after the initial dosing. The first doses of antipyretic and 
antibiotic were taken at the same time. Other concomitant medications were not allowed 
during the trial or within the 6-hour period prior to enrollment. If the fever persisted or 
produced undue distress, the patient was withdrawn from the trial, and could receive 
acetaminophen as rescue treatment.  
 
Rectal temperature was measured with a mercury thermometer at baseline and at 1, 2, 4, 
6, 8, 12, 24, 36, 48, 60, and 72 hours after the first dose. 
 
Outcome Measures: The primary outcome was the AUC from 0 to 12 hours after dosing 
(AUC 0-12 h) of the percentage of temperature reduction from baseline during the first 
12 hours of treatment. Secondary outcomes were:  
• the percentage of temperature reduction at 4 hours after dosing 
• the mean temperature reduction at 4 hours after dosing 
• the maximum time of antipyresis 
 
When temperatures decreased below 37° C, the value chosen for calculations was 37° C.  
 
Results: Demographic characteristics were comparable between the two treatment groups 
with respect to age and gender, as well as weight, baseline temperature, and underlying 
medical condition. The distribution of patients receiving amoxicillin (75%) and 
amoxicillin-clavulanate (25%) was not different between the groups. The mean (SD) age 
was 24.8 (15.2) and 22.9 (15.1) in the ibuprofen and acetaminophen groups, respectively. 
 
The efficacy analysis included 151 of the patients because three of them had only two 
temperature measurements (baseline and 1 hour).  
 
Figure 17 below shows the plot of the mean temperatures up to 12 hours after dosing was 
not significantly different between the ibuprofen and acetaminophen groups. The AUC 0-
12h of the percentage reduction in temperature, or the AUC 0-4 h, did not differ 
significantly between the two treatments.  
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Figure 17. Mean temperature after ibuprofen (○) and acetaminophen (+) 

 
(Source: p. 198) 
  
Table 18 below shows the percentage in temperature reduction between baseline and 4 
hours after dosing was higher in the ibuprofen group (60%) compared to the 
acetaminophen group (45%), and the difference was statistically significant (p < 0.04). 
The mean temperature reduction at 4 hours after dosing was 1.32° C and 1.02° C in the 
ibuprofen and acetaminophen groups, respectively, and the difference was not 
statistically significant. The mean time to become afebrile was 513 and 580 minutes in 
the ibuprofen and acetaminophen groups respectively, and the difference was not 
statistically significant (p= 0.14).   
 
Table 18. Mean temperature reduction at 4 hours post-dose and mean time to temperature ≤ 37° C 

 
(Source: p. 199) 
 
The following are the results of the subgroup analyses with respect to age and baseline 
temperature: 
• Patients less than 2 years of age and those more than 2 years of age in both groups did 

not show any significant difference for any of the criteria assessed. 
• The analysis of patients with baseline temperature lower than 39° C showed the mean 

(SD) temperature reduction at 4 hours after dosing was 0.77° C (0.76) and 0.8° C 
(0.96) in the ibuprofen and acetaminophen groups, respectively, and the difference 
was not statistically significant (p=0.90). 

• The analysis of patients with baseline temperature higher than 39° C showed the 
mean (SD) temperature reduction by 4 hours after dosing was 1.84° C (0.93) vs. 1.24° 
C (1.11) in the ibuprofen and acetaminophen groups, and the difference was 
statistically significant in favor of ibuprofen (p=0.01). The magnitude of temperature 
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reduction was greater in children with baseline temperature ≥ 39° C, compared to 
children with baseline temperature < 39°C. 

 
Safety: Three patients in the ibuprofen group and two in the acetaminophen group 
withdrew from the trial because of adverse events, but the nature of these events was not 
described. There were more adverse events reported in the ibuprofen group compared to 
the acetaminophen group (11.7% vs. 6.5%), including gastrointestinal disorders (5 vs. 2), 
skin reactions (3 vs. 2), and epistaxis (1 in each group). 
 
The adverse events reported 7 days after enrollment in each treatment group included one 
skin reaction and one vomiting in the ibuprofen group, and four gastrointestinal adverse 
events in the acetaminophen group. 
 
Authors’ Conclusions:  The efficacy of ibuprofen was not shown to be different from 
acetaminophen based on the AUC 0-12 h of the percentage of temperature reduction, 
which was chosen as the main outcome. Ibuprofen at the dose of 7.5 mg/kg appeared to 
have comparable antipyretic activity to acetaminophen at the dose of 10 mg/kg. 
 
Reviewers’ Comments: 
• Acetaminophen was not better than ibuprofen, which is approved as an antipyretic in 

the target pediatric population. A decrease in temperature from baseline was observed 
(1.0° C) in the acetaminophen group, but because this trial does not have a placebo 
arm, it lacks assay sensitivity, and cannot support the efficacy of acetaminophen as an 
antipyretic. 

• The authors reported their subgroup analysis of patients younger than 2 years of age 
and older than 2 years of age did not show any significant difference between the 
treatments for any of the criteria assessed.  

• The number of children between 6 months and 2 years of age participating in the trial 
is unknown. The mean (SD) age was 22.9 (15.1) months in the acetaminophen group, 
and it was comparable in the ibuprofen group. This information provides a general 
estimate of the number of children between 6 months and 2 years of age and how this 
patient population is represented in this trial.  

 
 
10. Van Esch A, Van Steensel-Moll, Steyerberg E et al. 
Antipyretic Efficacy of Ibuprofen and Acetaminophen in Children with Febrile 
Seizures 
Archives of Pediatrics and Adolescent Medicine 1995; 149 (6): 632-637 
 
Objective: The objective of this trial was to compare the antipyretic efficacy between 
ibuprofen and acetaminophen in children with a history of febrile seizures. 
 
Study Design and Methods: This was a randomized, double-blind, multiple-dose, single-
center, outpatient, crossover trial of 72 children, 10 months to 4 years of age with rectal 
temperature of 38.5° C or higher, and a history of febrile seizures. Patients were excluded 
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if they had received any antipyretic or antibiotic medication within 12 hours prior to 
enrollment.  
 
The children were monitored over two consecutive febrile illnesses. During the first 
febrile illness, they were randomized to receive one study drug, and during the next 
febrile illness they would be treated with the other study drug, hence, the crossover 
design. 
 
Treatment groups: 
• ibuprofen syrup 20 mg/ml, 5 mg/kg/dose (n=36) 
• acetaminophen syrup 40 mg/ml, 10 mg/kg/dose (n=36) 
 
The study drugs seemed identical, and were given every 6 hours, up to 3 days, depending 
on the duration of the febrile illness.  
 
Parents contacted the investigator at the occurrence of any febrile illness with rectal 
temperature ≥ 38.5° C. After inclusion criteria were met, the children would receive the 
first dose of the study medication in the emergency room. Parents received a digital 
thermometer and instructions on temperature measurement. They were given a form with 
a schedule to record the doses of medication and rectal temperatures at baseline and at 2, 
4, 6, 12, and 24 hours after the first dose. The parents received a follow-up call within 24 
hours after the administration of the first dose of medication. During the next febrile 
illness, the parents would treat fever according to a crossover design: if the first febrile 
illness was treated with ibuprofen, the second was treated with acetaminophen and vice-
versa. Parents and investigators were blinded as to the assigned medication.  
 
Outcome Measures: Efficacy was evaluated by comparing the mean rectal temperatures 
at 4 hours after dosing of the first fever episode and the mean rectal temperatures up to 24 
hours after dosing. 
 
Results: The two treatment groups were balanced with respect to age as well as the 
baseline temperature. The mean age (SD) in the ibuprofen and acetaminophen groups 
was 25 (10.8) months and 24.7 (9.5) months, respectively. There were more males in the 
ibuprofen group (71%) compared to the acetaminophen group (53%), and there were 
more patients with upper respiratory infections with more than one focus in the 
acetaminophen group (42%) compared to the ibuprofen group (24%). Twenty-four 
children (34%) entered the trial immediately after a febrile seizure, and were equally 
distributed between the treatment groups. Six patients, three in each treatment group, 
discontinued the treatment within 24 hours because of complete recovery. 
 
Three patients were withdrawn because of protocol violations, therefore, the efficacy 
analysis was conducted in 70 patients, 34 in the ibuprofen group, and 36 in the 
acetaminophen group. Missing data were handled by taking the mean of the values 
available.  
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Table 19 summarizes the observations for both treatment groups during the first febrile 
illness. The low number of measurements at 24 hours after initial dosing was mostly due 
to recovery of the child. The proportion of measurements performed was higher in the 
acetaminophen group compared to the ibuprofen group (92% vs. 79%), but the difference 
was not statistically significant (p= 0.14). The mean temperature reduction was 1.74° C 
in the ibuprofen group, and 1.28° C in the acetaminophen group at 4 hours after dosing, 
and the difference was statistically significant (p= 0.05), in favor of ibuprofen. 
 
Table 19. Number of temperature measurements, mean temperatures, and number of 
measurements below 38.5° C up to 24 hours during the first febrile illness  

 
(Source: p. 634) 
 
Figure 18 shows the mean rectal temperatures over 24 hours for the first febrile illnesses 
treated with ibuprofen and acetaminophen. At 24 hours after dosing, the mean 
temperatures in both groups were comparable, 37.9° C and 38.2 in the ibuprofen and 
acetaminophen groups. 
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Figure 18. Mean rectal temperatures recorded during the first febrile illness treated with ibuprofen 
or acetaminophen up to 24 hours after dosing 

 
(Source: p. 635) 
 
Only 22 children were monitored during a second febrile illness for crossover analysis. 
The comparison between the 22 patients in the second febrile illness and the 48 that 
participated only during the first febrile illness showed no difference in the efficacy 
findings. Temperatures were more often below 38.5° C during treatment with ibuprofen. 
 
Safety: Fourteen adverse events were recorded in nine patients: six in the ibuprofen group 
and eight in the acetaminophen group. Five febrile seizures were reported, two with 
ibuprofen, and three with acetaminophen treatments. Other adverse events were: 
gastrointestinal complaints (two in the acetaminophen group), exanthemas (one in the 
ibuprofen and two in the acetaminophen groups), and hypothermia (two in the ibuprofen 
and one in the acetaminophen groups). 
 
Authors’ Conclusions: Ibuprofen and acetaminophen were effective antipyretic agents in 
children with history of febrile seizures. Ibuprofen at the dose of 5 mg/kg had a greater 
antipyretic effect than acetaminophen at the dose of 10 mg/kg. Although this was 
conducted as an outpatient trial, the results are reliable because the parents were trained 
to measure the temperatures with the same type of thermometer and compliance with the 
dosing schedule and measurements was high. 
 
Reviewers’ Comments:  
• Acetaminophen was not better than ibuprofen, which is approved as an antipyretic in 

the target pediatric population. A decrease in temperature from baseline was observed 
(approximately 1.28° C at 4 hours after dosing) in the acetaminophen group, but 
because this trial did not have a placebo arm, it lacks assay sensitivity, and cannot 
demonstrate the efficacy of acetaminophen as an antipyretic in the target population. 
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• The number of children less than 2 years of age in the trial is unknown. The mean 
(SD) age in the acetaminophen group was 24.7 (9.5) months, ranging from 10 months 
to 4 years of age, and was comparable to the ibuprofen group. This information 
provides a general estimate for how the results may be representative of target 
population of children between 6 months and 2 years of age. 

 
 
11. McIntyre J, Hull D 
Comparing Efficacy and Tolerability of Ibuprofen and Paracetamol in Fever 
Archives of Diseases in Children 1996; 74: 164-167 
 
Objective: The objective of this trial was to compare the antipyretic activity between 
ibuprofen and acetaminophen for the treatment of fever. 
 
Study Design and Methods: This was a randomized, double-blind, multidose, parallel-
group, single-center, inpatient trial comparing ibuprofen at the dose of 20 mg/kg/day with 
acetaminophen at the dose of 50 mg/kg/day. The trial involved 150 children, 2 months to 
12 years of age, with axillary temperature ≥ 37.5° C.  
 
Pertinent exclusion criteria were:  
• weight below the third percentile for age 
• severe systemic disease  
 
Treatment groups: The children were randomized to receive one of the following 
antipyretics every 6 hours if required, up to four doses per 24-hour period, for a 
maximum of 3 days:  
• ibuprofen 5 mg/kg/dose (n=76) 
• acetaminophen 12.5 mg/kg/dose (n= 74) 
 
Axillary temperature was recorded at baseline and at hourly intervals for 6 hours, and 
every 6 hours thereafter, or immediately before any subsequent doses. Medications that 
could interfere with the trial were not permitted during or within 6 hours prior to 
enrollment. Methods of cooling such as removal of clothing were allowed. 
 
Outcome Measures: Efficacy was evaluated mainly by comparing: 
• the mean change in axillary temperature from baseline 
• the maximum mean temperature reduction from baseline 
• the percentage of patients with temperature reduction ≤ 37.5° C 
• changes in irritability (0=very irritable to 2=not irritable) and clinical condition 

(evaluated a five-point scale from 0= much worse to 4= much improved) 
 
Results: Baseline characteristics such as age, gender, and weight were comparable 
between the treatment groups. In the ibuprofen group, the median age was 1.8 years of 
age, whereas in the acetaminophen group, the median age was 2.6 years of age, and there 
were 20 children ≤ 12 months of age in each treatment group. Methods of cooling, such 
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as removal of clothing, were utilized in 60% and 79% of the ibuprofen- and 
acetaminophen-treated patients, respectively.  
 
The most common diagnoses in the children enrolled were febrile convulsion, non-
specific viral illness, chest infection, asthma/wheezing, croup, gastroenteritis, and 
bronchiolitis, among others. 
 
The efficacy analysis included 150 patients who received at least one dose of medication, 
and provided at least one post-baseline efficacy assessment. The number of patients in the 
ibuprofen and acetaminophen groups that were receiving concomitant medications at 
baseline (7 and 8, respectively), and the number of withdrawals (10 each group), were 
comparable. The majority of patients (87%) withdrew before 36 hours after dosing 
because of recovery, and the patients were equally distributed between the treatment 
groups. 
 
As shown in Table 20 below, the mean change in body temperature from baseline at 4 
hours after dosing was -1.8° C in the ibuprofen group and -1.6 ° C in the acetaminophen 
group, and the difference was not statistically significant (p= 0.39). The proportion of 
patients with a temperature reduction of at least 1° C by 4 hours after dosing was 75% 
(52/69) in the ibuprofen group and 73% (48/66) in the acetaminophen group, and the 
difference was not statistically significant (p= 0.73). For this calculation, the authors 
excluded the children who withdrew from the trial because of lack of efficacy or adverse 
events.  
 
Table 20. Summary of the main outcomes in the ibuprofen and acetaminophen groups 

 
(Source: p. 166) 
 
Figure 19 below shows the maximum mean temperature reduction from baseline was 2°C 
in the ibuprofen group at 3 hours after dosing, and 1.7° C at 2, 3, and 4 hours after dosing 
in the acetaminophen group. The proportion of patients who achieved temperatures below 
37.5° C was comparable between the ibuprofen (96%) and acetaminophen (89%) groups. 
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Figure 19. Mean axillary temperatures up to 36 hours after dosing 

 
(Source: p. 166) 
 
A larger proportion of children in the acetaminophen group had an improved irritability 
score (38%) compared to the ibuprofen group (18%), and the difference was statistically 
significant in favor of acetaminophen. The changes in clinical condition from baseline 
were not different between the two treatment groups; the median score was 3 (improved) 
in both groups. 
 
Safety: Seven patients withdrew from the trial because of adverse events: 
• four (5.2%) in the ibuprofen group: urticarial rash, vomiting, abdominal pain, and 

sore throat 
• three (4.0 %) in the acetaminophen group: nosebleed, purpuric rash, and 

meningococcal meningitis 
 
Twenty four out of 150 patients (16%) experienced 34 adverse events during the trial: 
13% (10/76) in the ibuprofen group had 16 events, and 19% (14/74) in the 
acetaminophen group had 18 events. The number of patients experiencing adverse events 
was not significantly different between the treatment groups (p= 0.34). The majority of 
adverse events had a doubtful or no relationship to treatment, and most were considered 
mild. The nature of the adverse events was not described. 
 
Authors’ Conclusion: Ibuprofen at the dose of 5 mg/kg and acetaminophen at the dose of 
12.5 mg/kg were shown to be equally effective and well tolerated in the treatment of 
fever in young children. 
 
Reviewers’ Comments:  
• Acetaminophen was not better than ibuprofen, which is approved as an antipyretic in 

the target pediatric population. A decrease in temperature from baseline was observed 
(1.6° C at 4 hours after dosing) in the acetaminophen group, but because this trial did 
not have a placebo arm, it lacks assay sensitivity, and cannot demonstrate the efficacy 
of acetaminophen as an antipyretic in the target population. 

• Methods of cooling allowed as a concomitant intervention possibly influenced body 
temperature. 
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• This is one of the few trials that studied multiple doses of antipyretics, although the 
majority of the patients (87%) did not remain in the trial as long as 36 hours because 
of recovery. As a result, the safety information with regard to the use of these drugs 
over days is limited.  

• The authors provided information on the number of children younger than 2 years of 
age. The median age was 1.6 and 1.8 years in the acetaminophen ibuprofen groups, 
respectively. Therefore, half of the 150 children enrolled were younger than 1.8 years 
of age. This information provides an estimate of the how the results may be 
representative of the population between 6 months and 2 years of age.  

 
 
12. Joshi YM, Sovani VB, Joshi VV, et al. 
Comparative Evaluation of the Antipyretic Efficacy of Ibuprofen and Paracetamol 
Indian Pediatrics 1990; 27 (8): 803-6 
 
Objective: The objective of this trial was to compare the antipyretic activity between 
ibuprofen and acetaminophen. 
 
Study Design and Methods: This was a randomized, open-label, single-dose, multicenter, 
inpatient trial, involving 175 patients, 3 months to 11 years of age with fever.  
 
Pertinent exclusion criteria: 
• antipyretic use prior to enrollment 
• children requiring immediate specific treatments for the cause of fever 
• history of febrile convulsions 
 
Treatment groups: 
• ibuprofen 7 mg/kg (n=85) 
• acetaminophen 8 mg/kg (n=90) 
 
The average of two axillary temperature measurements was recorded at baseline and at 
30-minute intervals, up to 2 hours after dosing. No other therapies were allowed during 
the 2-hour observation period.  
 
Outcome Measures: Efficacy was assessed by comparing the mean axillary temperatures 
and the mean temperature reduction at each observation point.  
 
Results: Demographic characteristics such as age and gender were comparable between 
the two treatment groups, as well as other characteristics such as weight and baseline 
temperature. There were however, more males (64%, 112/175) compared to females 
(36%, 63/175) in the trial, but this ratio was balanced between the treatment groups. The 
mean age was 55.95 and 53.93 months in the ibuprofen and acetaminophen groups, 
respectively. The underlying medical conditions were balanced for the most part, except 
for fever of unknown origin which occurred in 32% (29/90) of the acetaminophen group 
compared to 15.3% (13/85) in the ibuprofen group.  
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Table 21 below shows the mean temperature reduction at each observation point up to 2 
hours after dosing. Only at 30 minutes after dosing was the difference in the mean 
temperature reduction between ibuprofen and acetaminophen (0.2 and 0.4° C 
respectively) statistically different (p<0.05), in favor of acetaminophen. The mean 
temperature reductions were comparable between the two drugs at all the other 
observation points. At 2 hours after dosing, the mean temperature reduction for ibuprofen 
and acetaminophen were 1.3° C and 1.5° C, respectively.  
 
Table 21. Mean temperature reduction over 2 hours 

 
(Source: p. 805) 
 
Table 22 below shows the mean temperatures for each observation point, up to 2 hours 
after dosing, and the difference between the two treatment groups was not statistically 
different between 1 and 2 hours after dosing. 
 
Table 22. Mean temperatures over 2 hours 

 
(Source: p. 805) 
 
Safety:  No adverse events were reported for either drug. 
 
Authors’ Conclusions: Ibuprofen at the dose of 7 mg/kg and acetaminophen at the dose of 
8 mg/kg were effective antipyretics, and their effects were comparable.  
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Reviewers’ Comment:  
• Acetaminophen was not better than ibuprofen, which is approved as an antipyretic in 

the target pediatric population. A decrease in temperature from baseline was observed 
(1.5° C at 2 hours after dosing) in the acetaminophen group, but because this trial did 
not have a placebo arm, it lacks assay sensitivity, and cannot demonstrate the efficacy 
of acetaminophen as an antipyretic in the target population. 

• Rectal temperature would have been a more accurate measure of body temperature 
than axillary temperature used in this trial.  

• The data was collected for a short period of time, and did not extend over the period 
of maximum antipyretic effect of either of the drugs. 

• The number of children younger than 2 years of age enrolled is unknown. The mean 
age was 55.95 months in the acetaminophen group, and it was comparable to the 
ibuprofen group. This information provides a general idea on the extent that the 
patient population between 6 months and 2 years of age is represented in the trial.  

 
 
13. Celebi S, Hacimustafaoglu M, Aygun D et al. 
Antipyretic Effect of Ketoprofen 
Indian Journal of Pediatrics 2009; 76 (3): 287-291 
 
Objective: The objective of this trial was to investigate the efficacy, side effects, and 
tolerability of ketoprofen, and compare these parameters to those observed with 
acetaminophen and ibuprofen. Ketoprofen is a NSAID available OTC and is approved for 
use in adults, but is not approved for use in the pediatric population. 
 
Study Design and Methods: This was a randomized, multicenter, multidose, inpatient 
trial, involving 301 children, 6 months to 14 years of age, with axillary T ≥ 38° C or 
rectal T ≥ 39° C for at least 24 hours. The authors did not mention whether the trial was 
blinded. 
 
Pertinent exclusion criteria: 
• need for antibiotic treatment or its use within 1 week prior to enrollment 
• antipyretic use within 2 days prior to enrollment 
 
Treatment groups: 
• acetaminophen 15 mg/kg (n=112) 
• ketoprofen 0.5 mg/kg (n=105) 
• ibuprofen 10 mg/kg (n=84) 
 
At the study site, children were monitored utilizing tympanic temperature, which was 
measured by a nurse at baseline, and at 30, 60, and 120 minutes after study drug 
administration. In addition to tympanic temperature, axillary temperature was obtained 
with a digital thermometer in patients older than 2 years of age, and rectal temperature 
was obtained in patients younger than 2 years of age. Room temperature was between 22- 
25° C. No physical methods of cooling were allowed. Information on how the patients 
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were dosed and monitored after the initial 4 to 6-hour observation period is not provided. 
The parents were called for a follow-up visit to verify compliance and adverse events.  
 
Outcome Measures: Efficacy was evaluated by the comparison of the mean temperature 
reduction from baseline at 30, 60, and 120 minutes. 
 
Results: Demographic characteristics such as age and gender were comparable among the 
treatment groups, as well as other characteristics such as baseline temperature, and 
underlying medical conditions. The mean age was 47.8 ± 41.1 months, and the median 36 
months. The distribution of the patients by age is as follows: 
• < 2 years (41%): acetaminophen n=50, ketoprofen n=41, ibuprofen n=33 
• 2-7 years (41%): acetaminophen n=39, ketoprofen n=43, ibuprofen n=41  
• > 7 years (18%): acetaminophen n=23, ketoprofen n=21, ibuprofen n=10 
 
Of the 305 patients enrolled, 297 were included in the efficacy analysis because 8 were 
excluded because of missing data.  
 
Table 23 below shows the mean temperatures for up to 6 hours after dosing. A significant 
temperature reduction was observed at 30, 60, and 120 minutes after dosing, compared to 
baseline in all three treatment groups (p< 0.001), but no difference was observed among 
the groups (p >0.05). At 2 hours after dosing, which was the endpoint chosen, the mean 
temperature reduction was 1.1° C, 1.2°C, and 1.1° C in the acetaminophen, ketoprofen, 
and ibuprofen groups respectively. The mean temperature reduction between 4 and 6 
hours after dosing was higher than what was observed at the 2-hour time point, 1.3° C, 
1.5° C, and 1.4° C in the acetaminophen, ketoprofen, and ibuprofen groups, respectively.  
 
Table 23. Mean tympanic temperatures of acetaminophen, ketoprofen, and ibuprofen up to 2 
hours after dosing 

 
(Source: p. 289) 
 
The antipyretic effect of the drugs was analyzed by age subgroups. The mean (SD) 
temperature reduction at 1 hour after dosing with acetaminophen was 0.74°C (56) in the 
children < 2 years of age vs. 0.69° C (0.4) in the children 2-7 years of age, and the 
difference was not statistically significant (p > 0.05). 
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Safety: Vomiting occurred less frequently within the first 6 hours of observation in the 
acetaminophen group (3.8%), compared to the ketoprofen (13.5%) and ibuprofen (9.6%) 
groups. In the period from 6-48 hours after dosing, vomiting occurred also less frequently 
in the acetaminophen group (1.3%), compared to the ketoprofen (2.7%) and ibuprofen 
(5.8%) groups.  
 
Authors’ Conclusion: This trial demonstrated ketoprofen 0.5 mg/kg, ibuprofen 10 mg/kg 
and acetaminophen 15 mg/kg were equally safe and effective antipyretics. 
 
Reviewers’ Comment:  
• Acetaminophen was not better than ibuprofen, which is approved as an antipyretic in 

the target pediatric population, or ketoprofen, which is not approved for use in 
children. A decrease in temperature from baseline was observed (1.1° C at 2 hours 
and 1.3°C between 4-6 hours after dosing) in the acetaminophen group, but because 
this trial did not have a placebo arm, it lacks assay sensitivity, and cannot demonstrate 
the efficacy of acetaminophen as an antipyretic in the target population. 

• The authors provided the number of children younger than 2 years of age in the trial. 
Of the 301 children enrolled, 124 (41%) were between 6 months and 2 years of age. 
In addition, the authors showed age did not have an effect on the mean temperature 
reduction in children < 2 years of age, compared to the children 2 to 7 years of age 
who were treated with acetaminophen.  

• This trial was controlled for room temperature and methods of cooling which 
potentially affect body temperature, but it is unclear how often temperatures were 
obtained and how the children were dosed after the first 2-hour observation period. 

 
 
14. Goyal PK, Chandra J, Unnikrishnan G et al. 
Double-Blind, Randomized Comparative Evaluation of Nimesulide and 
Paracetamol as Antipyretics 
Indian Pediatrics 1998; 35: 519-522 
 
Objective: The objective of this trial was to compare the efficacy and safety of 
nimesulide and acetaminophen as antipyretic agents. Nimesulide is an NSAID not 
approved in the United States, but is marketed in some countries for the treatment of 
acute pain, osteoarthritis, and dysmenorrhea. Nimesulide is banned in others, because of 
the risk of hepatotoxicity. 
 
Study Design and Methods: This was a randomized, double-blind, active-controlled, 
multiple-dose, single-center, inpatient trial, involving 99 children, 3 months to 5 years of 
age, with axillary temperature > 38.5° C.  
 
Pertinent exclusion criteria: 
• serious illnesses 
• antimicrobial or corticosteroid use within 24 hours prior to enrollment 
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Treatment groups: 
• nimesulide 1.5 mg/kg orally (n= 51) 
• acetaminophen 10 mg/kg orally (n= 52) 
 
Axillary temperature was recorded before drug administration and every half-hour for the 
first 3 hours after each dose on the first day, and every 4 hours on subsequent days, or 
until the fever subsided. If the temperature remained > 39° C for 1 hour after treatment, 
tepid sponging was given. If there was no response to tepid sponging, ibuprofen 10 
mg/kg was administered as a rescue medication. Patients were monitored up to 72 hours 
after enrollment. Patients were withdrawn if the body temperature increased > 40° C, or 
decreased below 35° C. 
 
Outcome Measures: Efficacy was evaluated by comparing: 
• the mean body temperatures of the nimesulide and acetaminophen groups at 30 

minutes and 1 hour after dosing 
• the number of children that required rescue medication 
• the number of doses required to normalize the body temperature 
 
Results: Demographic characteristics were comparable between the treatment groups 
with respect to age, and gender, as well as other characteristics such as baseline 
temperature, and underlying medical conditions. The mean (SD) age was 33.41 ± 31.37 
months (range 1.75- 60) in the nimesulide group, and 39.72 ± 33.72 months (range 3-54) 
in the acetaminophen group.  
 
Four patients were excluded from the efficacy analysis. In the nimesulide group, two 
patients were lost to follow-up, while in the acetaminophen group, one patient withdrew 
because of an adverse event, and one because of lack of response. Therefore, the 
evaluable population consisted of 49 patients in the nimesulide group and 50 in the 
acetaminophen group.  
 
Table 24 shows the mean body temperature was lower at 30 minutes and 1 hour after 
dosing in the nimesulide group (37.8 and 37.2, respectively), compared to the 
acetaminophen group (38.2 and 37.5, respectively), and the difference was statistically 
significant, in favor of nimesulide (p < 0.05). The mean temperature reduction from 
baseline at 1 hour after dosing was 1.3° C in the nimesulide group, and 1.1° C in the 
acetaminophen group. The mean body temperatures were also lower in the nimesulide 
group at Day 2 and Day 3 after dosing, compared to acetaminophen.  
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Table 24. Mean body temperatures for nimesulide and acetaminophen up to 3 days after first dose 

 
(Source: p. 521) 
 
More patients in the acetaminophen group were febrile 1 hour after the first dose as 
compared to the nimesulide group (76% vs. 61%), and the difference was statistically 
significant (p < 0.05). At 2 hours after the first dose, fewer patients required rescue 
medication in the nimesulide group, compared to the acetaminophen group (6% vs. 26%), 
and the difference was statistically significant (p< 0.01). On Day One, fewer doses of 
nimesulide were required to lower body temperature to normal, compared to 
acetaminophen (1.48 vs. 2.04), and the difference was statistically significant (p < 0.001). 
 
Safety: The adverse reactions reported in the treatment groups were mainly vomiting: one 
in the nimesulide group, and three in the acetaminophen group.  
 
Authors’ Conclusion: Nimesulide is a safe drug, with a greater antipyretic effect than 
acetaminophen. 
 
Reviewers’ Comments:  
• Acetaminophen was not better than nimesulide, although this drug is not approved in 

the US for use in children, and its effective antipyretic dose in this population is 
unknown, which precludes an adequate comparison between the treatments. A 
decrease in temperature from baseline was observed (1.1° C at 1 hour after dosing) in 
the acetaminophen group, but because this trial does not have a placebo arm, it lacks 
assay sensitivity, and cannot demonstrate the efficacy of acetaminophen as an 
antipyretic. 

• The information available is limited as the observations after the first dose were 
limited to 1 hour after dosing, and the maximum effect of acetaminophen occurs 
between 2 to 4 hours. 

• The number of children between 6 months and 2 years of age is unknown. The mean 
(SD) age was 39.72 (33.72) months, which is older than the target population.  
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FEVER TRIALS COMPARING PHYSICAL COOLING METHODS TO 
ACETAMINOPHEN (N= 6) 
 
 
1. Thomas S, Vijaykumar C, Nail R et al. 
Comparative Effectiveness of Tepid Sponging and Antipyretic Drug versus Only 
Antipyretic Drug in the Management of Fever among Children 
Indian Pediatrics 2009; 46: 133- 136 
 
Objective: The objective of this trial was to compare the efficacy of tepid sponging 
combined with acetaminophen to that observed with acetaminophen alone for fever 
reduction. 
 
Study Design and Methods: This was a randomized, open-label, single-dose, single-
center, inpatient trial, involving 150 children, 6 months to 12 years of age, with axillary 
temperature ≥ 101° F.  
 
Pertinent exclusion criteria: 
• seizures 
• patient clinically unstable 
• antipyretic use within 4 hours prior to enrollment 
 
Treatment groups: 
• acetaminophen 10 mg/kg (n= 77) 
• acetaminophen dosed as above combined with tepid sponging with water (n= 73) 
 
Axillary temperature was measured at baseline and 15, 30, 45, 60, and 90 minutes after 
dosing. The children who were randomized to the combination treatment group received 
the dose of acetaminophen followed by sponging. The sponging was given for 15 
minutes, and the water temperature used was 0.5° C cooler than the room temperature. If 
the body temperature had not decreased below 101° F, sponging was continued for an 
additional 15 minutes. Discomfort was assessed at the same time points by recording 
crying, restlessness, and irritability, which was subsequently rated as mild, moderate, or 
severe. 
 
Outcome Measures: Efficacy was measured by comparing the mean body temperature 
reduction between the treatment groups at several time points and the levels of 
discomfort between the treatment groups (no scales provided). 
 
Results: Demographic characteristics such as age and gender were comparable between 
the treatment groups, as well as other characteristics such as baseline temperature, and 
underlying medical conditions. The gender ratio of males to females was 2:1.  
 
With respect to the age distribution, 41.1% (30/73) and 38.9% (30/77) of the children 
were between 6 months and 2 years of age in the acetaminophen and combined group, 
respectively. The majority of the children had upper respiratory infections and 
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pneumonia. In addition, the majority of children had baseline temperature between 101° 
F and 103° F, 82% (60/73) and 86% (66/77) in the combination and acetaminophen 
treatment groups respectively.  
 
Figure 20 below shows the mean body temperature over time in both treatment groups. A 
greater mean temperature reduction in the initial 30 minutes was seen in the group that 
received the combined treatment, compared to acetaminophen alone (1.8° F vs. 0.5° F). 
Treatment with acetaminophen alone provided a steady temperature reduction over the 2-
hour observation period, whereas the combined treatment provided a relatively smaller 
temperature reduction after 45 minutes. By 2 hours after dosing, the mean body 
temperature reduction was comparable between the combined and acetaminophen alone 
groups (2.7° F vs. 2.4° F), resulting in similar body temperatures, 99.4° F and 99.5° F, 
respectively. 
 
Figure 20.  Mean body temperatures up to 2 hours after dosing 

 
(Source: p.135) 
 
The level of discomfort was higher in the combined treatment group compared to the 
acetaminophen alone group. 
 
Safety: The authors did not provide any safety information. 
 
Authors’ Conclusions: The authors concluded that despite the initial rapid temperature 
reduction provided by the combination treatment of sponging and acetaminophen, the 
combination did not offer any advantage to the use of acetaminophen alone, and the 
combined treatment resulted in additional discomfort. 
 
Reviewers’ Comments:  
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• Although this trial did not demonstrate the superiority of acetaminophen over the 
combination acetaminophen with sponging by the end of the 2-hour observation 
period, a temperature decrease of 2.4° was observed in the acetaminophen alone 
group. Despite the fact that the temperature decreased more rapidly in the 
combination treatment group because of the quicker effect of sponging, at 2 hours 
after dosing, the effect of sponging seems to subside and the pharmacological effect 
of acetaminophen begins. A trial with factorial design would be adequate to show the 
effect of each treatment modality. 

• Of the 150 children randomized, approximately 40% (60/150) were between 6 
months to 2 years of age. This information provides a general idea of the extent the 
results are representative of the target population. 

• It is possible further temperature reduction could have been demonstrated with a 
longer observation period, as other trials in the literature have demonstrated the 
maximum temperature reduction provided by acetaminophen may occur between 2-4 
hours after dosing.  

• Rectal temperatures are more accurate than the axillary temperatures utilized in the 
trial. 

 
 
2. Aksoylar S, Aksit S, Caglayan S et al. 
Evaluation of Sponging and Antipyretic Medication to Reduce Body Temperature 
in Febrile Children 
Acta Paediatrica Japonica 1997; 39: 215-217 
 
Objective: The objective of this trial was to compare the antipyretic effect of sponging to 
acetaminophen, ibuprofen, and aspirin in febrile children. 
 
Study Design and Methods: This was a randomized, open-label, single-center, single-
dose, inpatient trial, involving 224 children, 6 months to 5 years of age, with rectal 
temperature ≥ 39° C. 
 
Pertinent exclusion criteria: 
• serious illnesses 
• dehydration 
• antipyretic use 6 hours prior to enrollment 
 
Treatment groups (n=56 in each group): 
• sponging with tepid water for 20 minutes 
• acetaminophen  15 mg/kg  
• ibuprofen 8 mg/kg 
• aspirin 8 mg/kg 
 
Rectal temperature was taken with a mercury thermometer at baseline, and every 30 
minutes for 3 hours after the administration of sponging or medication. 
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Outcome Measures: Efficacy was evaluated by comparing the mean temperature 
reduction at each time point compared to baseline. 
 
Results: Demographic characteristics such as age and gender were comparable among the 
treatment groups, as well as other characteristics such as baseline temperature, and 
underlying illnesses. The gender ratio of males to females was approximately 1.7:1.The 
mean ages were 22.8, 22, 27.9, and 28.4 months in the sponging, acetaminophen, 
ibuprofen, and aspirin groups, respectively.  
 
Of the 224 children enrolled, 201 completed the trial and were included in the efficacy 
analysis. Twenty-three of the children were excluded because their condition improved, 
and the parents did not want to complete the 3-hour observation period. The 201 children 
in the efficacy analysis were equally distributed among the treatment groups.  
 
Figure 21 below shows the mean temperature values up to 3 hours after dosing. All 
treatments resulted in a significant baseline temperature reduction. Sponging provided a 
greater temperature reduction from baseline at 30 minutes after dosing, compared to the 
other treatments, but did not provide an additional temperature reduction after 30 
minutes. Acetaminophen, ibuprofen, and aspirin had significantly greater antipyretic 
effects than sponging after the first hour (p< 0.001). The maximum temperature reduction 
occurred at 3 hours in the medication groups. The rate of temperature reduction in the 
acetaminophen group was less than what was observed in the ibuprofen and aspirin 
groups, and the difference reached statistical significance at 3 hours after dosing (p < 
0.05). 
 
Figure 21.  Mean temperatures for sponging, ibuprofen, acetaminophen, and aspirin up to 3 hours 
after dosing 

 
○- Sponging, ∆- ibuprofen 8 mg/kg, ▲- acetaminophen 15 mg/kg, ●- acetylsalicylic acid 8 mg/kg 
(Source: p. 216) 
 
Safety: No serious side effects were observed that required discontinuation. 
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Authors’ Conclusions: The trial demonstrated sponging was more effective than the 
antipyretic medications at 30 minutes, but the temperature did not decrease any further 
after 30 minutes. Sponging should be used to provide a rapid temperature reduction as an 
adjunct to antipyretic medication, preferably ibuprofen. 
 
Reviewer’s Comments:  
• Despite the fact that the temperature decreased more rapidly in the sponging alone 

group because of the quicker effect of sponging, usually at 30 to 45 minutes after the 
initiation of the intervention, the antipyretic effect of acetaminophen was greater than 
that of sponging alone starting at 1½ hours after dosing because the pharmacological 
effect of acetaminophen occurs more gradually, and the maximal effect, even though 
it occurs later, usually occurring between 2 and 4 hours after dosing, is more 
persistent. Acetaminophen provided a temperature reduction of approximately 1.5° C 
compared to 0.5° C in the sponging alone group at 3 hours after dosing.  

• The number of children between 6 months and 2 years of age in the trial is unknown. 
The mean age was 22 months in the group treated with acetaminophen, and this was 
comparable to the other treatment groups. This information provides a general 
estimate of the patient population 6 months to 2 years of age represented in the trial.  

 
 
3. Agbolosu NB, Cuevas LE, Milligan P et al. 
Efficacy of Tepid Sponging versus Paracetamol in Reducing Temperature in Febrile 
Children. 
Annals of Tropical Paediatrics 1997; 17: (283-288) 
 
Objective: The objective of this trial was to compare the efficacy of tepid sponging to 
acetaminophen for fever reduction. 
 
Study Design and Methods: This was a randomized, open-label, single-dose, single-
center, inpatient trial, involving children 6 to 54 months of age, with axillary temperature 
between 38.5° C and 40° C, and a clinical diagnosis of upper respiratory tract infection or 
malaria.  
 
Pertinent exclusion criteria were: 
• need for admission or emergency treatment 
• antipyretic use 4 hours prior to enrollment 
  
Treatment groups: 
• acetaminophen syrup 15 mg/kg (n=40) 
• tepid sponging with water (n=40) 
 
Room temperature ranged from 21° C to 32° C, and water temperature ranged from 21° C 
to 32° C. Axillary temperature was measured with a digital thermometer, and 
assessments of discomfort were recorded at baseline and every 30 minutes for 2 hours 
after dosing.  
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Outcome Measures: Efficacy was evaluated by comparing: 
• the mean temperature reduction at each observation point compared to baseline  
• the proportion of children whose temperature decreased < 38.5° C by 2 hours after 

dosing 
• the temperature responses which were categorized as follows: 

• “nil”: temperatures persistently ≥ 38.5° C 
• “poor”: temperatures fluctuated above and below 38.5° C but remained ≥ 38.5° C 

after 2 hours 
• “good”: persistent gradual reduction of temperature to <38.5° C by 2 hours 
• discomfort assessed by observation of convulsions, crying, irritability, vomiting 

and shivering  
 
Results: Demographic characteristics such as age and gender ratio were comparable 
between both treatment groups as well as other characteristics such as body surface area, 
temperature, duration of fever on admission, and underlying illnesses. The mean age 
(SD) was 19.1 (12.7) and 17.6 (12.04) months in the acetaminophen and sponging 
groups, respectively. 
 
Table 25 below shows the mean temperature reductions in the acetaminophen and 
sponging groups up to 2 hour after dosing. The mean temperature reduction was greater 
in the sponging group compared to the acetaminophen group (0.55° C vs. 0.46° C) at 30 
minutes after dosing. However, between 60 and 120 minutes after dosing, the mean 
temperature reductions were greater in the acetaminophen group compared to the 
sponging group at all observation points: 1.1° C vs. 0.67° C, 1.56° C vs. 0.65° C and 
1.83° C vs. 0.75° C at 60, 90, and 120 minutes, respectively. 

 
Table 25.  Mean (SD) temperature reductions with acetaminophen and sponging up to 2 h after 
dosing 

 
(Source: p. 285) 

 
Figure 22 below shows the curve of the mean temperatures (95% CI) in the 
acetaminophen and sponging groups, up to 2 hours after dosing. Sponging reduced the 
mean temperature from 39.3° C to 38.6° C in the first hour, and remained at this level, 
whereas in the acetaminophen group, the mean temperature was gradually reduced from 
39.1° C to 37.2° C over the 2-hour observation period. The temperature reduction was 
greater at all observation time points in the acetaminophen group compared to the 
sponging group. The maximum temperature reduction occurred at 2 hours after dosing in 
the acetaminophen group, while the maximum temperature reduction in the sponging 
group occurred at 30 minutes after dosing. 
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Figure 22. Mean temperatures with acetaminophen and sponging up to 2 h after dosing  

 
(Source: p. 286) 

 
Figure 23 below shows the proportion of children whose temperature was reduced <38.5° 
C was greater in the acetaminophen group compared to the sponging group, and the 
difference was statistically significant at 60 (p < 0.005), 90 (p < 0.002), and 120 minutes 
(p < 0.001) after dosing. Fewer children in the acetaminophen group were febrile 
compared to the sponging group (5% vs. 62.5%) at 2 hours after dosing. 
 
Figure 23. Proportion of children who remained febrile (> 38° C) in the acetaminophen and 
sponging groups 

 
(Source: p. 286) 
 
With respect to temperature response, more children in the acetaminophen group had a 
persistent reduction of temperature < 38.5° C by 2 hours after dosing than the sponging 
group (92% vs. 32.5%), and the difference was statistically significant (p< 0.001). 
 
There was no significant difference between the two groups with respect to the 
discomfort assessments.  
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Safety: One episode of febrile seizure was reported in the sponging group. 
 
Authors’ Conclusion: This trial demonstrated acetaminophen was effective in reducing 
the temperature in febrile children, whereas tepid sponging alone was not.  
 
Reviewers’ Comments:  
• The data indicated acetaminophen provided a slower, but greater and more sustained 

temperature reduction within the 2-hour observation period compared to sponging 
which provides faster, but short-lived effect. 

• Although the duration of this trial was short, it was able to demonstrate a clinically 
meaningful temperature reduction from baseline in the acetaminophen group 
compared to the sponging group, and the difference was significant. 

• Room and water temperatures, which potentially influence body temperature, were 
controlled.  

• Rectal temperature would have been a more accurate measure of body temperature 
than axillary temperature, which was utilized in this trial. 

• The number of children between 6 months and 2 years of age in the trial is unknown. 
The mean age in the acetaminophen group was 19.1 ± 12.7 months, ranging from 6 to 
54 months, and the mean was comparable to the sponging group. This information 
provides a general estimate of the patient population 6 months to 2 years of age 
represented in this trial.  

 
 
4. Friedman AD, Barton LL 
Efficacy of sponging versus acetaminophen for reduction of fever 
Pediatric Emergency Care 1990; 6 (1): 6-7 
 
Objective: The objective of this trial was to compare the antipyretic effects of 
acetaminophen alone, tepid sponging, and the combination of both therapies. 
 
Study Design and Methods: This was a randomized, single-dose, single center, inpatient 
trial, involving 73 children, 6 weeks to 7 years of age, with rectal temperature > 102° F 
caused by acute infections.  
 
Pertinent exclusion criteria: 
• antibiotic use within 24 hours or antipyretic use within 4 hours prior to enrollment 
• history of febrile convulsions 
 
Treatment groups: 
• acetaminophen 10 to 15 mg/kg (n=26) 
• tepid sponging with water at 100° F for 20 minutes (n=28) 
• acetaminophen + tepid sponging as above (n=19) 
 
Rectal temperature was measured at baseline, and every 30 minutes thereafter, up to 60 
minutes after dosing. 



 76

 
Outcome Measures: Efficacy was evaluated by comparing the mean temperature 
reductions from baseline at 30 and 60 minutes after dosing. 
 
Results: Demographic characteristics such as age, gender, and race were comparable 
among the treatment groups, as well as the baseline temperature. There were more black 
children (81%) than white children (19%). The distribution of the underlying medical 
conditions was as follows: 40 children had otitis media, 10 had fever without localizing 
findings, and the remaining 23 had respiratory tract infections, gastroenteritis, and urinary 
tract infections.  
 
The distribution of the patients by age is shown in Table 26 below: 
 
Table 26. Age distribution of the patients among the three treatment groups 

 
(Source: p. 7) 
 
The mean rectal temperatures of the three treatment groups up to 1 hour after dosing are 
presented in Table 27 below. At 30 minutes after dosing, the mean temperature reduction 
from baseline was not different among the treatment groups, but at 1 hour after, dosing 
all three treatments showed a temperature reduction. The mean temperature reduction 
from baseline at 1 hour after dosing was the greatest for the combination therapy (2.4° F) 
compared to acetaminophen alone (1.7° F), and the difference was statistically significant 
(p= 0.003). Furthermore, the temperature reduction achieved with  acetaminophen alone 
(1.7° F) was greater than that obtained with sponging alone (1° F), and the difference was 
statistically significant (p=0.03).  
 
Table 27. Mean rectal temperatures of the three treatment groups up to 1 h after dosing 

 
(Source: p.7) 
 
Safety: The authors did not provide safety information. 
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Authors’ Conclusion:  Acetaminophen alone or in combination with sponging is more 
effective in reducing fever than treatment with sponging alone. 
 
Reviewers’ Comments:  
• Although this factorial-design trial was of short duration, it provided evidence that 

treatment with acetaminophen alone was significantly better than sponging alone, and 
the 1.7° F temperature reduction from baseline at 1 hour after treatment with 
acetaminophen is clinically meaningful. A greater antipyretic effect of acetaminophen 
would likely have been observed had this trial been of longer duration, as the 
maximal antipyretic effect of acetaminophen occurs between 2 to 4 hours after 
dosing, whereas the effect of sponging is short lived. 

• Unlike other trials, this one did not show a greater initial temperature reduction with 
sponging.  

• Of the 73 children enrolled in the trial 86% (61/73) were between 6 months to 2 years 
of age, therefore, our target population was adequately represented in this trial.  

 
 
5. Mahar AF, Allen SJ, Milligan P et al. 
Tepid Sponging to Reduce Temperature in Febrile Children in a Tropical Climate 
Clinical Pediatrics 1994; 33(4): 227-231 
 
Objective:  The objective of this trial was to evaluate the effectiveness of tepid sponging 
combined with an antipyretic, compared to an antipyretic alone for fever reduction. 
 
Study Design and Methods:  This was a randomized, open-label, single-dose, inpatient 
trial, involving 75 children, 6 to 53 months of age with rectal temperature ≥ 38.5° C, 
comparing the antipyretic effect between sponging combined with acetaminophen and 
acetaminophen alone.   
 
Pertinent exclusion criteria:  
• need for hospitalization 
• antipyretic use within 4 hours prior to enrollment 
 
Treatment groups: 
• acetaminophen 10 - 15 mg/kg (n=40) 
• acetaminophen as above + sponging with water at 29 - 30° C (n=35) 
 
Rectal temperature was measured with a digital thermometer at baseline, and at 15, 30, 
45, 60, and 90 minutes after dosing. The children were unclothed, and the room was 
cooled with a fan. Signs of discomfort such as crying, irritability, or shivering were noted 
at the same time by the same observer. Treatment with sponging + acetaminophen was 
discontinued when the body temperature reached 38°C. 
 
Outcome Measures:  Efficacy was assessed by comparing: 
• the mean rate of temperature reduction in °C per hour for each observation period 
• the proportion of children whose temperature was reduced < 38° C 
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Results:  Demographic characteristics such as age and gender, as well as other 
characteristics such as body surface area, fever duration, baseline temperature, and 
underlying medical condition were comparable between the treatment groups. The mean 
age (SD) was 19.3 (12.31) months in the sponging + acetaminophen group, and 17 
(11.34) months in the acetaminophen alone group. Humidity ranged from 65% to 90%, 
and room temperature from 28.0° C to 30.5° C.  
 
The mean rate of temperature reduction (° C/h) was significantly greater in the sponging 
+ acetaminophen group compared to the acetaminophen alone group during the period 
from 16 to 30 minutes after dosing (p=0.0004) and 31 to 45 minutes after dosing (p= 
0.003). 
 
Figure 24 shows the plot of the rate of temperature reduction for both treatment groups. 
The maximum rate of temperature reduction occurred earlier in the sponging + 
acetaminophen group, between 16-30 minutes after dosing, compared to the maximum 
rate of temperature reduction in the acetaminophen alone group which occurred later, 
between 46-60 minutes.  
 
Figure 24. Plot of the median quartile (SD) of the rate of temperature reduction (° C/h) during 
each time period up to 2 hours after dosing 

 
■- sponging + acetaminophen; ▲- acetaminophen 
(Source: p. 229) 
 
Figure 25 below shows that children in the sponging + acetaminophen group reached 
38.5° C earlier than the children in the acetaminophen alone group (p<0.001). At 60 
minutes, 95% (38/40) of the children in the acetaminophen alone group still had a 
temperature ≥ 38.5 °C, compared with 42.9% (15/35) in the sponging group (p <0.001).  
On the other hand, temperatures >38.5° C did not recur in the acetaminophen-treated 
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group, but it did recur in three children in the sponging + acetaminophen group (10%) 
before the end of the trial, one at 90 minutes and two at 120 minutes.  
 
Figure 25. Proportion of children whose rectal temperature had not reduced < 38° C 

 
♦- acetaminophen; x-sponging + acetaminophen 
(Source: p. 230) 
 
Safety:  No safety data was reported. 
 
Authors’ Conclusion:  Tepid sponging in combination with acetaminophen was more 
effective than acetaminophen alone in reducing fever. When a rapid reduction of 
temperature is required, tepid sponging in combination with an antipyretic should be 
used. 
 
Reviewers’ Comment:  
• Although this trial showed acetaminophen was not better than the combination of 

sponging and acetaminophen for fever reduction, the data was limited to 2 hours after 
dosing, which does not include the time of maximum temperature reduction of 
acetaminophen, which usually occurs between 2-4 hours after dosing. This trial did 
not provide a measure of temperature reduction, such as the mean change in 
temperature from baseline in the acetaminophen alone group. 

• The number of children 6 months to 2 years of age included in this trial is unknown. 
There were 40 children with a mean age of 19.3 ± 12.31 months in the acetaminophen 
group. This provides a general estimate on the extent that our target patient 
population is represented in this trial.  

 
 
6. Kinmonth AL, Fulton Y, Campbell MJ 
Management of Feverish Children at Home 
British Medical Journal 1992; 305: 1134-6 
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Objective:  The objective of this trial was to compare the acceptability and effects of 
unclothing, acetaminophen, and warm sponging in the management of fever. 
 
Study Design and Methods:  This was a randomized, open-label, single-dose, parallel 
group, outpatient, factorial design trial, involving 52 children, 3 months to 5 years of age, 
with axillary temperature  ≥ 37 8°C to < 40°C.  
 
Pertinent exclusion criteria: 
• axillary temperature > 40° C 
• serious concomitant disease 
• history of febrile convulsions 
• antipyretic use within 4 hours prior enrollment 
 
Treatment groups (13 patients in each group): 
• unclothing (except for undergarments) 
• sponging with water at a temperature just below the child’s temperature 
• acetaminophen suspension dosed by age:  

o up to 1 year of age: 120 mg 
o over 1 year of age: 240 mg  

• acetaminophen suspension dosed as above, plus warm sponging 
 
Axillary temperature was measured at baseline with a digital thermometer, and during the 
trial, children were fitted with a device which recorded axillary temperature continuously 
for 4 hours, and averaged it over 1 minute every 5 minutes. All children were undressed 
to their undergarments. Ingestion of cool liquids was encouraged. This trial was 
conducted in the outpatient setting, where a research nurse monitored each child at home 
over 4 hours after dosing, and followed them until recovery. 
 
Outcome Measures:  Efficacy was evaluated by comparing the mean axillary 
temperatures measured by continuous thermometry over 4 hours after dosing and the time 
to achieve a temperature < 37.2° C. 
 
Results:  The groups were well matched with respect to age, weight, and baseline 
temperature. The female to male ratio varied among the groups (1:3 unclothing, 1:3 
sponging, 1.6:1 acetaminophen and 1:1 combination). The mean age (range) of the 
children was 30 (5-70) months. The mean (range) ambient temperature in the homes was 
21.3° C (13.8 – 28.6). The majority of the children in each group had a diagnosis of non-
specific viral illnesses or upper respiratory tract conditions. 
 
Of the 52 children enrolled, 3 withdrew from the trial: 2 due to temperatures of 40°C, and 
1 child received more acetaminophen 3 hours after the initial dosing. The temperature at 
the time of withdrawal was carried forward in the analysis. 
 
Figure 26 below shows the temperature curve of the mean axillary temperatures up to 4 
hours after dosing in the four treatment groups. A temperature reduction < 37° C was 
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achieved only in the groups that were treated with acetaminophen, with and without 
warm sponging. 
 
Figure 26. Mean axillary temperatures up to 4 hours after dosing 

 
(Source: p. 1135) 
 
Safety:  No safety information was provided. 
 
Authors’ Conclusion:  The authors concluded acetaminophen is more effective than 
physical methods alone for fever control.  
 
Reviewers’ Comments:  
• Although the author did not provide values for the mean temperature reductions, by 

visual inspection of the figure provided, seems acetaminophen alone was better than 
unclothing and sponging alone. The children treated with acetaminophen had a mean 
temperature reduction of at least 1.5°C from baseline at 2 hours after dosing, 
compared to no change in the mean temperature in the unclothing and sponging alone 
groups. 

• The sponging alone group had a rapid, but short lived, temperature decrease, and by 
90 minutes after dosing the temperature curve was comparable to the unclothing 
group. On the other hand, the combination group also had a rapid initial temperature 
reduction compared to all the treatment groups, but after 90 minutes, the temperature 
was comparable to the group treated with acetaminophen alone up to 4 hours after 
dosing, which reflects the later pharmacological antipyretic effect of acetaminophen 
compared to the earlier antipyretic effect conferred by sponging.    

• Rectal temperatures would have been more accurate for measuring body temperature 
than axillary temperatures utilized in the trial. 

• The age-based dosing used might have resulted in children receiving a dose of 
acetaminophen greater than 15 mg/kg, and consequently, provided results that do not 
accurately reflect the dose response of acetaminophen at the dose of 10 to 15 mg/kg. 
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For example, assuming a 6-month-old female infant received 120 mg of 
acetaminophen, based on the 2000 CDC growth charts for girls, if this child weighted 
6 kg (5th percentile), the acetaminophen dose received would have been 20 mg/kg. On 
the other hand, a 1-year-old female weighing 11.4 kg (95th percentile) would have 
received 10.5 mg/kg. In the other treatment group, suppose an 18-month-old female 
weighing 9.5 kg (5th percentile) received 240 mg of acetaminophen, this would 
correspond to an acetaminophen dose of 25 mg/kg, whereas a 5-year-old female 
weighing 24 kg (95th percentile) would have received 10 mg/kg. The children who 
weighted less would have been overdosed. These scenarios illustrate the range of 
dosing exposure that may occur with age-based dosing in general.  

• The number of patients was small, and the number of children between 6 months and 
2 years of age included in the trial is unknown. Of the 49 randomized children, whose 
ages ranged from 5 to 70 months of age, there were 13 treated with acetaminophen. 
This provides a general estimate for how the target population is represented in this 
trial.  

 
 
 
B. PAIN TRIALS (See tabulated summary in APPENDIX II) 
 
 
PLACEBO CONTROLLED TRIALS (N= 4) 
 
 
1. Bertin L, Pons G, d’Athis P et al. 
A randomized, double-blind, multicentre controlled trial of ibuprofen versus 
acetaminophen and placebo for symptoms of acute otitis media in children 
Fundamentals of Clinical Pharmacology. 1996; 10: 387-392 
 
Objective:  The objective of this trial was to compare the analgesic efficacy and safety of 
ibuprofen to acetaminophen and placebo, when given orally to pre-school aged children 
with acute otitis media (AOM), being treated with cefaclor. 
 
Study Design and Methods:  This was a randomized, double-blind, placebo-controlled, 
parallel-group, multi-dose, multicenter, outpatient trial, involving 219 children, 1 to 6 
years of age, with otoscopically diagnosed unilateral or bilateral AOM.   
 
Pertinent exclusion criteria: 
• use of antibiotic, analgesic, diuretic, or anti-inflammatory drugs within 1 week prior 

to enrollment 
• AOM requiring myringotomy 
• chronic otitis 

 
Parents administered one of the following medications 3 times a day, for 48 hours, in 
addition to cefaclor 15-30 mg/kg, twice daily for 7 days: 
• ibuprofen 10 mg/kg (n = 71) 
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• acetaminophen 10 mg/kg (n = 73) 
• placebo (n = 75) 
 
All treatments were supplied as identically-looking microgranules. External cooling 
techniques or acetaminophen 30-60 mg/kg/day could be given to children in any of the 
treatment groups for fever > 39°C.  No local treatment was allowed. Tolerance was 
assessed based on the presence or absence of nausea, vomiting, abdominal pain, and 
cutaneous rash, before and 48 hours after treatment. Spontaneous reports of other side 
effects also were recorded. 
 
Study Outcomes and Measures:  The primary efficacy endpoint was the symptom 
recovery combined tympanic score after 48 hours of treatment. Symptom recovery was 
defined as a combined tympanic score of 0 to 2, of an otoscopic assessment of two 
aspects of the tympanic membrane, using semi-quantitative scales:  
• score A: alterations of the ossicular landmarks (0 = normal landmarks to 3 = bulging 

of tympanic membrane in its posterior quadrant or purulent discharge present)  
• score B: color of the tympanic membrane (0 = normal color to 3 = red tympanic 

membrane with suppuration).   
 
Secondary efficacy criteria included among others, the evaluation of otalgia or pulling of 
the ear in young infants (0 = no pain; 1 = pain in the ear). 
 
Results:  Characteristics such as age, weight, gender distribution, and presence of 
bilateral AOM were comparable among the three treatment groups. A total of 219 
patients were enrolled, and all completed the trial. The overall mean age was 2.98 years, 
ranging from 1 to 6.75 years.   
 
After 48 hours of treatment, mean (SD) combined tympanic scores in the acetaminophen, 
ibuprofen, and placebo groups were 2.07 (1.13), 1.93 (1.31), and 2.4 (1.05), respectively.  
These scores were all consistent with symptom recovery as defined by trial investigators, 
and were not significantly different between the three groups, including placebo. The lack 
of difference between the three treatment groups confirmed the notion that with 
appropriate antibiotic therapy, most children with bacterial AOM are significantly 
improved by 48 to 72 hours. 
 
Mean (SD) scores for otalgia on Day 0 and Day 2 were 0.78 (0.42) and 0.1 (0.3), 
respectively, in the acetaminophen group, 0.86 (0.35) and 0.07 (0.26) in the ibuprofen 
group, and 0.87 (0.34) and 0.25 (0.44) in the placebo group. After 48 hours of treatment, 
7 (9.6%) patients in the acetaminophen group, 5 (7%) in the ibuprofen group, and 19 
(25.3%) in the placebo group still had otalgia. This difference was statistically significant 
between the ibuprofen and placebo groups (95% CI 6.8 – 29.8%; p < 0.01), but not 
between the acetaminophen and placebo groups (95% CI -3.8 – 27.7%).   
 
There were no significant differences between the three groups for the other secondary 
efficacy criteria. The number of children requiring acetaminophen for fever also did not 



 84

significantly differ among the three groups: 7, 6, and 11 patients in the ibuprofen, 
acetaminophen, and placebo groups, respectively.  
 
Safety:  Eleven children experienced mild unexpected events: 4%, 4.1%, and 7% in the 
placebo, acetaminophen, and ibuprofen groups respectively. The adverse events reported 
were nausea, vomiting, abdominal pain, and rash.  
 
Authors’ Conclusions:  Although no significant difference was found between the 
treatment groups on the aspect of the tympanic membrane, the efficacy of ibuprofen was 
evidenced for the relief of pain. 
 
Reviewers’ Comments: 
• This trial did not demonstrate the superiority of acetaminophen for improvement of 

otalgia, but there was a numerical difference in the pain scores after 48 hours of 
treatment between the acetaminophen and placebo groups, as well as a numerical 
difference in the proportion of children with otalgia, in favor of acetaminophen. The 
sample size was calculated to show a 20% difference in the frequency of symptom 
recovery (a combined tympanic score of 0 to 2) between the ibuprofen and placebo 
groups. Sample size was not calculated to show a difference in pain relief between 
acetaminophen and placebo. 

• This trial evaluated improvement based on changes in the color and appearance of the 
tympanic membrane, which demonstrated the anti-inflammatory effects of ibuprofen 
compared to acetaminophen and placebo; pain relief was not the primary efficacy 
endpoint in this trial.   

• The acetaminophen dosing frequency of 3 times daily was less frequent than the 4-to-
6 hour dosing frequency proposed in the IAAA TFM. Because acetaminophen was 
dosed less frequently than recommended, its potential efficacy in this trial may not 
have been captured. 

• Although the trial enrolled children ages 1 to 6 years, the number of children under 
the age of 2 years is unknown. The mean age (SD) was 3 (1.3) years, and ranged from 
1 to 6.58 years in the ibuprofen group, and it was comparable among the other 
treatment groups. 

• The trial was designed to allow additional administration of acetaminophen for fever 
> 39°C in all treatment groups, which potentially may confound pain assessments.    

• Although more than 80% of children in all three groups had otalgia at trial inclusion, 
trial investigators only evaluated the patients’ pain once in the clinic after 48 hours of 
antibiotic and analgesic treatment, which is infrequent. In the setting of AOM, 
adequate evaluation of analgesic efficacy requires more frequent assessment of pain, 
particularly during the first 24 hours of diagnosis, when pain is typically worst. Most 
children with acute viral AOM spontaneously improve within 48 to 72 hours, as do 
those with bacterial AOM who receive appropriate antibiotic therapy.   

• Trial investigators evaluated the patients’ pain using a dichotomous scale (present or 
absent) or by pulling the ears, which are very coarse measures of pain. The authors 
also did not specify how the presence or absence of pain was determined.   
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2. Watcha MF, Ramirez-Ruiz M, White PF et al. 
Perioperative effects of oral ketorolac and acetaminophen in children undergoing 
bilateral myringotomy 
Canadian Journal of Anaesthesia. 1992; 39 (7): 649-654. 
 
Objective:  The objective of this trial was to compare the post-operative analgesic effect 
of oral acetaminophen and ketorolac when given pre-operatively in children undergoing 
bilateral myringotomy with placement of ventilating tubes (BMT). 
  
Study Design and Methods:  This was a randomized, double-blind, placebo-controlled, 
single-dose trial, involving 90 children who were scheduled to undergo elective BMT. 
The trial excluded children undergoing other procedures in addition to BMT.  

 
Treatment groups: 
• saline placebo (n = 29) 
• acetaminophen 10 mg/kg (n = 31) 
• ketorolac 1 mg/kg (n = 30) 
 
Medication in each treatment arm was diluted in cherry syrup to a total volume of 5 mL, 
and administered 30 minutes before anesthesia induction.  No other pre-anesthetic 
medications were given. Anesthesia was induced and maintained via inhalation. 
  
Study Outcomes and Measures:  Efficacy was evaluated by post-operative pain scores 
using the Hanallah Objective Pain Scale (OPS) immediately upon arrival into the post-
anesthesia care unit (PACU) after 1 minute, 5 minutes, and at 5-minute intervals 
thereafter, until 60 minutes post-operatively. The Hanallah OPS is shown in Table 28 
below. 
 
Table 28. The Hanallah Objective Pain Scale 

 
(Source: Bean-Lijewski JD et al, p. 650) 
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Other recorded outcomes included: 
• the modified Aldrete post-anesthesia recovery score, which is a scoring system that 

evaluates activity, respiration, circulation, consciousness, and color on a scale of 0 to 
10   

• the patients’ behavior, using a 4-point scale before and after the arrival of a family 
member (1 = calm and quiet, 2 = crying but consolable, 3 = crying but inconsolable, 4 
= agitated and thrashing around)     

 
All evaluations were made by a blinded observer. Subjects with an OPS score of 5 or 
greater received rectal acetaminophen 15-20 mg/kg as rescue treatment. If patients 
required rescue analgesic therapy, only their OPS scores prior to receiving rescue therapy 
were used. Patients were discharged from the PACU when they were awake, alert, 
accepted oral fluids, and were comfortable with an OPS score of 3 or less.   
 
Results:  The treatment groups were comparable with regards to age, gender ratio, 
weight, baseline physical status, and duration of anesthesia and surgery. A total of 90 
patients were enrolled. In the acetaminophen group, the mean (SD) age was 2.3 (2.1) 
years, mean (SD) weight was 12.2 (4.5) kg, mean (SD) anesthesia duration was 14.7 (5.0) 
minutes, and mean (SD) surgery duration was 7.2 (4.9) minutes, and these parameters 
were comparable across the treatment groups. Approximately 64% of the patients were 
male.   
 
Median (range) OPS scores reported among patients who did not receive rescue therapy 
were not significantly different between the acetaminophen and placebo groups for any of 
the time-points evaluated (Table 29), but were significantly lower in the ketorolac group 
than in the acetaminophen and placebo groups at 1, 5, 10, and 15 minutes after arrival 
into the PACU, regardless of whether the patients’ parents were present or absent. Sixty 
minutes after PACU arrival, the cumulative percentage of patients who required rescue 
analgesic therapy was significantly lower in the ketorolac group than the placebo group 
(30% vs. 76%, p < 0.01), but was not significantly different between the acetaminophen 
and placebo groups (55% vs. 76%). The other trial outcomes assessed were not 
significantly different among the three groups.  
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Table 29. Median (range) OPS scores in patients who did not receive rescue therapy with rectal 
acetaminophen 

 
(Source: p. 652) 
 
Safety:  Twenty percent of the ketorolac-treated patients experienced post-operative 
emesis, compared to 10% of subjects in the placebo and acetaminophen groups.   
 
Authors’ Conclusion:  The pre-operative administration of oral ketorolac provided better 
post-operative analgesia than acetaminophen or placebo in children undergoing BMT.  
Pre-operative acetaminophen at a dose of 10 mg/kg was no more effective than placebo 
in this patient population, and additional studies would be necessary to determine if 
higher acetaminophen doses would be more effective. 
 
Reviewers’ Comments:   
• This trial did not demonstrate the superiority of acetaminophen over placebo. 

Nevertheless, there was a numerical difference in the percentage of patients requiring 
rescue medication between the acetaminophen and placebo groups (55% vs. 76%), 
trending in favor of acetaminophen. This trial may not have had sufficient power to 
detect a significant difference between the acetaminophen and placebo groups. 

• The comparator ketoprofen is not approved for use in the population 6 months to 2 
years of age. It is approved for intra-muscular or intra-venous use in children 2 to 16 
years of age, for moderately severe acute pain. 

• Although a number of outcomes were described, the authors did not pre-specify the 
primary efficacy endpoint(s). 

• The number of patients under 2 years of age is unknown. The mean (SD) age was 
approximately 2.3 (2.1) years in the acetaminophen group, and it was comparable in 
the other treatment groups. 

• All treatments were administered in a standardized manner 30 minutes before 
anesthesia induction. General anesthesia was administered only via inhalation, so 
post-operative pain assessments were not confounded by the presence of intravenous 
access.  

• The time between study drug administration to anesthesia induction (30 minutes) and 
mean anesthesia duration (14.7 minutes in the acetaminophen group) was nearly 45 
minutes. Post-operative pain assessments in this trial began 1 minute after the patients 
arrived to the PACU. Although serum acetaminophen concentrations may have 
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peaked by this time, the patients may not have experienced maximum analgesic effect 
until 1 hour later. Thus the post-operative pain assessments 60 minutes after arrival to 
the PACU may be more reflective of the maximum analgesia from acetaminophen 
administration.   

• The Aldrete recovery scores did not differ among the three groups, suggesting that 
OPS scores for subjects in all three groups were not affected by differences in 
sedation. 

• Comparisons of median OPS scores among the three treatment groups may have been 
misleading because the analysis excluded patients who required rescue analgesic 
therapy and, therefore, were more likely to have higher OPS pain scores than those 
who did not require rescue therapy.   

 
 
3. Derkay CS, Wadsworth JT, Darrow DH et al. 
Tube placement: A prospective, randomized double-blind study 
The Laryngoscope 1998; 108: 97-101 
 
Objective:  The objective of this trial was to investigate the efficacy of acetaminophen, 
acetaminophen with codeine, and ibuprofen in relieving post-operative pain in children 
undergoing BMT who received a topical 4% lidocaine/antibiotic mixture intra-
operatively. 
 
Study Design and Methods:  This was a randomized, double-blind, single-dose, placebo-
controlled trial, involving 200 children, 4 months to 18 years of age, who were scheduled 
to undergo BMT. Children undergoing other surgical procedures concomitantly were 
excluded.  
 
Treatment groups: 
• group I: acetaminophen 10 mg/kg (n = 48) 
• group II: acetaminophen 10 mg/kg with codeine 1 mg/kg (n = 44)  
• group III: ibuprofen 10 mg/kg (n = 46)  
• group IV: placebo 0.5 mL/kg (n = 44)  
 
Each medication was administered orally 30 to 60 minutes prior to anesthesia induction.  
The surgeons, anesthesiologists, nurses, and parents were blinded to the group 
assignment. All patients’ tympanic membranes were covered intra-operatively with 
neomycin/polymyxin B sulfates/hydrocortisone eardrops mixed 1:1 with 4% lidocaine 
following tube placement. A control group designed to receive no analgesic eardrops 
intra-operatively was planned, but the center’s Institutional Review Board would not 
permit this group to be included in the trial because of previously published data 
describing this to be an effective analgesic in relieving post-operative pain.   
 
A PACU nurse blinded to the treatment groups recorded each patient’s post-operative 
pain score, at 15-minute intervals from the time the patients arrived into the PACU until 
they were discharged. A follow-up phone call was made 24 hours after surgery to inquire 
about episodes of nausea, vomiting, pain, otorrhea, and bleeding.   
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Study Outcomes and Measures:  Efficacy was evaluated by the modified Hanallah OPS 
scores, substituting pulse rate for blood pressure. Other recorded outcomes included: 
• pre-induction behavior using a three-point scale (0 = calm, 1 = mildly agitated, 2 = 

agitated) 
• additional pain medication administered in the PACU 
• parents/caregivers asked to assess their child’s overall experience (painful, mildly 

painful, not painful) 
 
Results: Demographic characteristics such as age and sex distribution, as well as other 
characteristics such as middle ear and external ear canal findings, pre-induction behavior, 
and length of stay in the PACU were comparable among the treatment groups. There was 
no significant difference among the groups with regards to additional pain medication 
administered in the PACU. A total of 200 patients were enrolled, and 182 completed the 
trial. Eighteen patients were dropped because of the lack of complete recorded data. In 
the acetaminophen group, the mean (SD) age was 29.3 + 24.6 months of age. 
Approximately 61% of the patients enrolled were males, and approximately 10% 
(18/182) required additional pain medication.   
 
There was a significant increase in mean pain scores over time in all of the treatment 
groups (p < 0.001) as shown in Table 30 below. There was no significant difference in 
the change in pain scores over time between the groups (p = 0.83), and the mean pain 
scores were not significantly different between the four groups (p > 0.44). No significant 
correlation was noted between pre-induction behavior and post-operative pain score at 
zero (p = 0.5285), 15 (p = 0.4644), and 30 minutes (p = 0.3019). There was no difference 
in parents’/caregivers’ evaluation of their child’s surgical experience among the different 
groups (p = 0.3437).   
 
Table 30. Mean ± SD pain scores relative to time in the PACU 

 
(Source: p. 100) 
 
Safety:  In the immediate post-operative period, nausea and vomiting were the most 
common adverse events, and the number was not significantly different among the four 
groups. There was no significant difference among the treatment groups in the incidence 
of nausea, vomiting, pain, otorrhea, and bleeding in the first 24 hours post-operatively. 
 
Authors’ Conclusions:  When neomycin/polymyxin B/hydrocortisone eardrops mixed 1:1 
with 4% lidocaine are administered as a topical analgesic intra-operatively, pre-operative 
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oral administration of acetaminophen, acetaminophen with codeine, or ibuprofen offers 
no additional, clinically significant benefit in the reduction of post-operative pain. This 
trial supported eliminating the administration of systemic analgesics to children 
undergoing BMT. 
 
Reviewers’ Comments: 
• This trial did not demonstrate the superiority of either acetaminophen or the active 

comparators over placebo as an analgesic in the population studied. 
• The results were confounded by the administration of an intraoperative topical 

analgesic treatment to all groups.  
• Although the time in the PACU was provided, and was comparable in all treatment 

groups, the duration of surgery or of anesthesia was not provided, so the time that 
lapsed between the administration of the pre-operative medication and the 
assessments in the PACU is unknown. This may have influenced the pain scores if 
the assessments occurred before the effect of the analgesics began, or later when they 
were be expected to have an effect.  

• The number of patients between 6 months and 2 years of age was not available, but 
the mean (SD) age was 29.3 + 24.6 months in the acetaminophen group, and it was 
comparable in the other treatment groups. 

• Acetaminophen alone was compared to acetaminophen and codeine solution, which is 
not approved for children younger than 3 years of age. 

 
 
4. Bennie RE, Boehringer LA, McMahon S et al. 
Postoperative analgesia with preoperative oral ibuprofen or acetaminophen in 
children undergoing myringotomy 
Paediatric Anaesthesia 1997; 7: 399-403. 
 
Objective:  The objective of this trial was to investigate the efficacy of pre-operatively 
administered acetaminophen at the dose of 15 mg/kg and ibuprofen at the dose of 10 
mg/kg, on post-operative pain in pediatric patients undergoing elective BMT. 
 
Study Design and Methods:  This was a randomized, double-blind, placebo-controlled, 
single-dose trial, involving 43 healthy children, 6 months of age or older, who were 
scheduled to undergo elective outpatient BMT.  
 
Pertinent exclusion criteria: 
• use of another analgesic drug concomitantly 
• undergoing any other surgical procedure besides BMT 

 
Treatment groups: 
• placebo saline in vehicle base (n = 14) 
• ibuprofen elixir 10 mg/kg (n = 13) 
• acetaminophen elixir 15 mg/kg (n = 16) 
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Medications were administered as an oral solution 30 minutes before anesthesia 
induction. No other pre-induction medications were given. Anesthesia was induced, and 
maintained via inhalation.  
 
A blinded observer assessed the patients’ post-operative pain. Pain scores were assessed 
upon the patients’ arrival into the PACU, and at 5, 10, 15, 30, 45, and 60 minutes. 
In order to ensure validity of the pain and behavioral score assessments, these were made 
by a team of two physicians and one nurse, who were trained in these assessment 
instruments, and who had been judged on their ability to make consistent and accurate 
evaluations. A PACU nurse independently assessed each patient’s recovery score. The 
investigators chose a pain score of 10 or greater as the threshold at which rescue 
medication was given. Patients with a pain score of 10 or higher, or who requested pain 
relief, were given a rescue dose of oral acetaminophen at the dose of 15 mg/kg. No 
patient was discharged to home sooner than 1 hour, based on PACU protocol. 
 
Study Outcomes and Measures:  Efficacy was evaluated by the Children’s Hospital of 
Eastern Ontario Pain Scale (CHEOPS). The CHEOPS is an observation scale for 
measuring post-operative pain in children 1 to 7 years of age. The scale includes six 
categories of pain behavior:  crying, facial expression, verbalization, torso activity, 
whether and how the child touches the wound, and leg position. Other recorded outcomes 
included: 
• pre-induction behavior using a four-point scale (1 = calm and quiet, 2 = crying but 

consolable, 3 = crying but not consolable, 4 = agitated and thrashing around) 
• anesthesia duration 
• the Aldrete post-anesthesia recovery score 
• patients’ behavior before and after being reunited with their parents, using the same 

four-point scale as used for pre-induction behavior assessments 
 
Results:  Demographic characteristics such as age and sex distribution were comparable 
across the treatment groups, as well as other characteristics such as weight and duration 
of anesthesia. A total of 43 patients were enrolled. In the acetaminophen group, the mean 
(SD) age was 5.3 (4.2) years, the mean (SD) weight was 20.9 (17.0) kg, and the mean 
(SD) duration of anesthesia was 19.6 (9.5) minutes.  
 
The percentage of patients requiring rescue analgesia within 60 minutes post-operatively 
did not differ significantly among the acetaminophen, ibuprofen, and placebo groups 
(31% vs. 23% vs. 21%), but acetaminophen had the highest percentage of all groups.   
CHEOPS scores did not differ significantly among the three groups upon arrival into the 
PACU or at any other time interval measured (Table 31). Within each group, there was 
also no effect on pain scores with time.   
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Table 31. Mean + SD CHEOPS scores of patients (n = 11) who did not receive rescue analgesia. 
  

 
(Source: p. 402) 
 
Mean behavior scores were significantly lower after arrival into the PACU, compared to 
the time of anesthesia induction in all groups. Mean behavior scores also showed a 
significant difference in all groups before and after subjects were reunited with their 
parents. Between-group comparisons in mean behavior scores showed no significant 
differences at any time.    
 
Safety:  The percentage of patients in the placebo, ibuprofen, and acetaminophen groups 
with post-operative emesis was not significantly different (29% vs. 23% vs. 31%).   
 
Authors’ Conclusions:  This trial showed no benefit of pre-operatively administered oral 
ibuprofen 10 mg/kg or acetaminophen 15 mg/kg, compared with placebo in the 
prevention of post-operative pain in children undergoing BMT.  
 
Reviewer’s Comments: 
• This trial did not demonstrate the superiority of acetaminophen over placebo, 

although this trial was under-powered to demonstrate statistical significance for the 
mean difference in pain scores observed among the treatment groups. In fact, there 
was a numerical difference in the need for rescue, and more patients in the 
acetaminophen group required rescue analgesia compared to the ibuprofen and 
placebo groups (31%, 23% and 21%).  

• Comparisons of mean CHEOPS scores for only those subjects who did not receive 
rescue analgesia may have been misleading because the analysis excluded patients 
who required rescue analgesic therapy, and, therefore, were more likely to have 
higher pain scores than those who did not require rescue therapy.  

• General anesthesia was administered only via inhalation, so post-operative pain 
assessments were not confounded by the presence of intravenous access. The duration 
of time between study drug administrations to anesthesia induction (30 minutes) and 
mean anesthesia duration (19.6 minutes in the acetaminophen group) was over 45 
minutes. Post-operative pain assessments in this trial began 5 minutes after the 
patients’ arrival into the PACU. Although serum acetaminophen concentrations may 
have peaked by this time, patients may not have experienced the full analgesic effect 
of acetaminophen until 1 hour later. Thus, post-operative pain assessments 60 
minutes after the patients’ arrival into the PACU may have demonstrated a greater 
analgesic effect of acetaminophen. 

• The number of children under 2 years of age in the trial is unknown. Although the 
minimum age for enrollment was 6 months of age, the mean (SD) age in the 
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acetaminophen group was 5.2 (4.2) years of age, comparable to the placebo group, 
but older than the ibuprofen group which had a mean age of 2.9 (1.9) years.  

 
 
 
ACETAMINOPHEN TREATMENT COMPARED TO NO TREATMENT (N= 1) 
 
 
1. Verghese S, Davis R, Patel R et al. 
Acetaminophen Treatment for Pain Relief in Pediatric Patients Undergoing 
Myringotomy and Tube Placement: Oral vs. Rectal 
Anesthesiology 1994; 81 (3A): A1363 
 
Objective:  The objective of this trial was to assess the need for analgesia, and determine 
if pre-emptive analgesia is more effective than post-operative analgesia in a group of 
children undergoing ambulatory anesthesia for BMT. 
 
Study Design and Methods:  This was a randomized, active-controlled, single-dose, 
single-center, inpatient trial, involving 90 children, 1 to 5 years of age, who were 
scheduled to undergo BMT.   

 
Treatment groups: 
• acetaminophen 15 mg/kg orally ½ hour prior to surgery (n = 29) 
• acetaminophen 15 mg/kg rectally immediately after surgery prior to leaving the 

operating room (n = 31) 
• no acetaminophen (n = 30) 
 
General anesthesia was induced and maintained via inhalation. No other drugs were 
given. 
 
Outcome Measures:  Efficacy was evaluated by OPS scores obtained in the PACU at 5-
minute intervals for the first hour, and every half hour until discharge.  
 
A blinded observer made the post-operative pain assessments. Patients with an OPS score 
of 6 or more were given rectal acetaminophen at the dose of 15 mg/kg as rescue 
analgesia. Another blinded observer conducted a telephone interview 24 hours after 
discharge to inquire about pain at home. 
 
Results:  A total of 90 patients were enrolled. Demographic data, anesthesia, surgical, 
recovery, and discharge times were not significantly different among the three groups.   
 
Table 32 below shows the mean (SD) OPS scores in the PACU at 5, 10, and 30 minutes 
in the oral acetaminophen group were significantly lower compared to the rectal 
acetaminophen group, and the difference was statistically significant (p <0.05), in favor 
of oral acetaminophen. The mean (SD) OPS scores in the oral acetaminophen group were 
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lower than the group that received no treatment, and the difference was statistically 
significant (p< 0.05) at all time points assessed, in favor of oral acetaminophen. 
 
The table also shows the percentage of patients who required rescue in the groups that 
received oral acetaminophen pre-operatively (48%) and rectal acetaminophen (58%) in 
the immediate post-operative period was lower than the group that did not receive any 
acetaminophen (80%), and the difference was statistically significant (p < 0.05). The 
difference between the oral and rectal acetaminophen groups (48% vs. 58%) was also 
statistically significant (p < 0.05), in favor of the oral acetaminophen treatment.  
 
Table 32. Mean + SD OPS scores and other post-operative assessments in the three treatment 
groups, up to 30 minutes into the PACU admission 
 

 
 
Safety:  The difference in the proportion of patients who developed post-operative emesis 
was not statistically significant among the three treatments. 
 
Authors’ Conclusions:  Pre-emptive analgesia with oral acetaminophen was more 
effective than rectal acetaminophen immediately after surgery. This trial confirms the 
need for analgesia in children following BMT. 
  
Reviewer’s Comments: 
• Although this trial was available only in abstract form and provided limited 

information, it suggests that acetaminophen is better than no treatment at all. The 
treatment arm with no treatment, although not a true placebo, provided assay 
sensitivity to this trial. The difference in the percentage of children requiring rescue 
was significant between the group that received oral acetaminophen pre-operatively 
and the one who did not receive any. 

• It is difficult to compare the effect of pre-operative oral acetaminophen and post-
operative acetaminophen, because the absorption of the rectal acetaminophen may 
occur later than the oral acetaminophen given pre-operatively, precluding any 
definitive conclusions. 
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• The number of children between 6 months and 2 years of age is unknown. The 
number of children in the oral acetaminophen group was 30, and the range was 1 to 5 
years of age, therefore, the number of children less than 2 years of age is expected to 
be small. Nevertheless, this trial was included because it provided some information 
regarding analgesic effect of acetaminophen by comparing oral acetaminophen, 
which is an active treatment, to no intervention.  

 
 
 
IV. OVERALL SUMMARY AND COMMENTS 
 
 
Based on a review of the currently available literature, acetaminophen at a single dose of 
10 to 15 mg/kg seemed to have an antipyretic effect in children 6 months to 2 years of 
age. There is insufficient information regarding its analgesic effect in this population. 
 
In five placebo-controlled trials, acetaminophen was superior to placebo in reducing 
temperature. Overall, acetaminophen provided a temperature reduction of at least 0.8° C 
in these trials. Four trials used weight-based dosing. Two trials were double-blind, and 
three were partially-blinded. In four of the trials, temperatures were measured using rectal 
thermometry, a method reported to provide more accurate measure of core body 
temperature. Limitations of these trials include: the population studied involved a wide 
range of pediatric age groups, as young as 6 weeks in one trial, and as old as 13 years in 
two trials; and subgroup analyses by age were not performed, but approximately 50% of 
the population analyzed involved the target population. The post treatment observation 
period was relatively short in some trials, and a greater antipyretic effect might have been 
demonstrated with a longer observation period as the maximum temperature reduction 
with acetaminophen is reported to occur between 2 to 4 hours post dosing. Variables that 
may influence body temperature such as room temperature, clothing, and oral intake were 
not consistently controlled across the studies.  
 
The six trials comparing the antipyretic effect of acetaminophen to that of physical 
methods of cooling, although not true placebo-controlled trials, are relevant because they 
compared acetaminophen-treated patients to patients in which no pharmacological agent 
was used. All but one trial used weight-based dosing (10-15 mg/kg) of acetaminophen. 
Patients were as young as 6 weeks of age, and as old as 12 years of age, but subgroup 
analyses were not performed. The trials were randomized, but not double-blinded or 
double-dummy, and all but one were conducted as inpatient trials. The non-
pharmacological comparators were sponging and unclothing. The combination 
acetaminophen with sponging was also included for comparison. Rectal thermometry was 
utilized in three of the trials, and axillary in the other three. The results showed 
acetaminophen was better than sponging alone in all four trials that performed this 
comparison, and better than removal of clothing, but was comparable to the combination 
of acetaminophen with sponging in one trial, and less effective in two trials. In the trials 
that demonstrated acetaminophen was superior to sponging, the temperature reductions 
were compared as early as at 1 hour after dosing in two trials, and at 2 hours after dosing 
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in another trial. Yet, acetaminophen was superior to sponging for temperature reduction, 
even though sponging had a faster, but limited, antipyretic effect compared to 
acetaminophen, which had a more gradual, but persistent effect. A greater antipyretic 
effect of acetaminophen might have been observed if the trials were of longer duration to 
include the time of maximum antipyresis of acetaminophen. Although acetaminophen 
was not superior to the combination, it provided a temperature reduction of at least 1° C 
in all of the trials, which is clinically relevant.  
 
Of the 14 active-controlled trials reviewed, none demonstrated superiority of 
acetaminophen as an antipyretic to any of the active comparators. Acetaminophen was 
found to be comparable to the active comparator in seven trials, and inferior to the active 
comparator in the remaining seven trials. Some trials compared acetaminophen to active 
treatments that are not approved for use in children, and for which a pediatric dose is 
unknown, which makes the interpretation of the data difficult without a placebo arm. It is 
noteworthy that subgroup analyses were conducted in three trials, showing that age did 
not have an effect on the antipyretic efficacy of acetaminophen. There are a number of 
limitations with the methodology of these trials, but more importantly, the interpretation 
of the results is hampered mainly by the lack of assay sensitivity that rendered the 
outcomes less informative.  
 
Other limitations were noted in the fever trials in general. For example, children from 
different settings were enrolled: some trials were conducted in inpatient settings, some in 
outpatient settings, and some had both. In some of the community-based trials, which 
relied solely on the parents to measure and report the temperatures, the data collected 
may not have been as reliable as the data in the studies obtained in the inpatient setting, 
where monitoring was conducted by study personnel. Another limitation noted across the 
trials was the use of different time points for comparison of the mean changes in 
temperature, for example, a comparison of temperature change at 1 hour after dosing may 
be too early for a medicine to work, but sufficient to show the effect of sponging. On the 
other hand, an assessment at 2 hours after dosing may favor acetaminophen, which has a 
maximum effect earlier than ibuprofen. Comparisons were made between different dose 
ranges of the active comparators to a range of acetaminophen doses, and consequently the 
results may be skewed in trials that compared the lower-proposed dose of acetaminophen 
of 10 mg/kg to the highest-approved dose of ibuprofen of 10 mg/kg or any of the other 
comparators at their highest dose. 
 
Despite all the methodological variations stated above, collectively, the currently-
available literature seems to provide sufficient information to support the efficacy of 
acetaminophen for fever reduction at the doses of 10 to 15 mg/kg/dose for children 6 
months to 2 years of age.  
 
The search for pain trials resulted in a scant number of articles addressing the analgesic 
efficacy of acetaminophen at the dose of 10 to 15 mg/kg in the target population. Of the 
10 trials identified, 1 evaluated non-surgical pain, and the remaining 9 trials evaluated the 
analgesic effect of acetaminophen in the post-operative setting. The non-surgical pain 
trial was a randomized, double-blind, placebo- and active -controlled trial that evaluated 
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otalgia as a secondary outcome in children 1 to 6 years of age, using antibiotic therapy 
for the treatment of AOM, and compared placebo to ibuprofen and acetaminophen. Pain 
improvement was a secondary outcome measure of improvement of otitis media at 2 days 
after initiation of antibiotic therapy. Ibuprofen was superior to placebo, but 
acetaminophen was not. The superiority of acetaminophen was not demonstrated, perhaps 
because pain was measured by a coarse outcome measure (pain or no pain) which was 
not sensitive enough to detect a treatment effect of acetaminophen, and the trial was not 
powered to detect a significant difference between the placebo and acetaminophen 
treatments. There was however, a numerical difference in pain scores between the 
acetaminophen and placebo groups, as well as a numerical difference in the proportion of 
children who had otalgia on Day 2 of the trial, showing a trend in favor of 
acetaminophen.  
 
The remaining nine trials evaluated the analgesic effect of acetaminophen in the post-
operative setting in children who underwent bilateral myringotomy for tympanic tube 
placement, and received an oral analgesic 30 to 60 minutes prior to anesthesia induction. 
 
Of the nine trials, three were randomized, double-blind, placebo- and active-controlled. 
The children included in the trials were 4 months or older, and the number of children 
between 6 months and 2 years of age was not provided. Acetaminophen was dosed by 
weight in all of them. None of the placebo-controlled trials demonstrated superiority of 
acetaminophen over placebo for pain relief, although there was a numerical trend in favor 
of acetaminophen for pain scores, and need for rescue analgesia in one of them. The 
active controls used in two of the trials were prescription drugs that are not approved for 
use for use in the target population, which makes the interpretation of the data difficult: 
the safe and effective dose of ketorolac for children younger than 2 years of age has not 
been established, and acetaminophen with codeine is not approved for use in children 
younger than 3 years of age. The results may have been confounded by the administration 
of eardrops containing lidocaine in all the patients in one of the trials. It is possible this 
surgical pain model did not have enough pain to allow the detection of a difference in 
pain intensity.  
 
Five of the six remaining post-operative pain trials compared acetaminophen to an active-
control, but not to a placebo. These trials included children in ages ranging from 6 
months to 9 years of age. One trial was available as an abstract, and provided insufficient 
information. Therefore, it was not summarized29. The comparators in the other active-
controlled trials were diclofenac at the dose of 0.5 mg/kg30, acetaminophen at the dose of 
10 mg/kg in combination with codeine 1 mg/kg31, ketorolac solution for injection use 

                                                 
29 Rasmussen GE, Tobias JD, Werkhaven J et al. Analgesia following PE tube placement: preoperative 
administration of acetaminophen versus acetaminophen versus codeine. Anesth Analg. 1995; 80: S387. 
30 Tay CLM, Tan S. Diclofenac or Paracetamol for Analgesia in Pediatric Myringotomy Outpatients. 
Anesthesia and Intensive Care. 2002; 30: 55-59. 
31 Tobias JD, Lowe S, Hersey S et al. Analgesia After Bilateral Myringotomy and Placement of Pressure 
Equalization Tubes in Children: Acetaminophen Versus Acetaminophen with Codeine. Anesth Analg. 
1995; 81: 496- 500. 
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given orally at the dose of 1 mg/kg32, ketorolac at the dose of 1 mg/kg intramuscularly, 
and transnasal application of butorphenol solution for injection at the dose 25µg/kg33. 
Acetaminophen was not superior to any of the active comparators in these trials.  
 
Lastly, one trial which included a “no treatment arm,” although available in abstract form 
only, provided some evidence of the analgesic efficacy of acetaminophen in the target 
population. It showed a difference in pain scores, and the percentage of patients who 
required rescue analgesia between the group treated pre-operatively with oral 
acetaminophen, and the group that received no analgesic. The “no treatment” arm 
provided assay sensitivity to the trial. Although p-values were available, we cannot 
confirm the statistical analysis conformed to our standards.  
 
In summary, despite the variability in methodology across the trials and some limitations, 
overall the placebo-controlled trials and the trials comparing acetaminophen to physical 
methods of cooling provided supportive evidence of the antipyretic effect of oral 
acetaminophen at the dose of 10 to 15 mg/kg/dose in children 6 months to less than 2 
years of age. 
 
The pain studies identified in the literature were limited, which reflects the challenge in 
conducting and interpreting pain trials in the pediatric population. None of the post-
operative, placebo-controlled trials were able to demonstrate the superiority of 
acetaminophen, except for a numerical trend, which indicated some analgesic effect. 
These results occurred possibly because the level of pain intensity was not severe enough 
to show a difference, or the number of patients enrolled did not provide sufficient power 
to detect a small difference between the treatments. In some trials, the analgesic effect of 
acetaminophen may have been masked by the use of intra-operative medications. 
Therefore, there is insufficient evidence in the medical literature to support the analgesic 
effect of oral acetaminophen at the dose of 10 to 15 mg/kg in the population studied. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
32 Bean-Lijewski JD, Stinson JC. Acetaminophen or ketorolac for post myringotomy pain in children? A 
prospective, double-blinded comparison. Paediatric Anaesthesia. 1997; 7: 131- 137. 
33 Pappas AL, Fluder EM, Creech S et al. Postoperative Analgesia in Children Undergoing Myringotomy 
and Placement Equalization Tubes in Ambulatory Surgery. Anesth Analg. 2003; 96: 1621- 4. 
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APPENDIX I- FEVER TRIALS 
 
FEVER PLACEBO-CONTROLLED TRIALS 

Ref. Population 
Age 
N=enrolled 

Treatments 
 

Study 
Design 

SDi/
MDii 

Outcome Measures Results (Authors’ Findings) 

1. Gadomski 
et al., 1994 

6 weeks- 2 y 
N= 104 
 

- Acetaminophen 10-15 
mg/kg (n=54) 
- Placebo (n-50) 

Riii, 
DBiv, 
PCv, 
SCvi, 
Ivii 

SD - Mean change in rectal Tviii 
from baseline at 1 and 1½ h 
post-dose 
- Mean change in RRix from 
baseline at 1 and 1½ h post-
dose. 

- The differences in mean T changes from baseline 
were statistically significant in favor of 
acetaminophen (p=0.001) at 1 and 1½ h post-dose. 
- There is evidence that fever affects respiratory 
rate. Further trials needed for definite conclusions. 

2. Wilson et 
al., 1991 
 
 
 
 
 
 
 
 
 

3mo-11y 
N= 178 
 
 
42 to 53% of 
the children 
3 mo- 2 y  
 

-Acetaminophen 12.5 
mg/kg (n=54) 
-Ibux 5 mg/kg (n=49) 
-Ibu 10 mg/kg (n=50) 
-Placebo (n=25) 

R,  
DRxi, 
mDBxii, 
PC, 
SC,  
I 

SD - Mean change in rectal T 
from baseline 
- Mean change in rectal T  
from baseline at the time of 
maximal change 
- Change in T needed  to 
bring it to normal at the time 
of  maximal effect 
- AUC 0- 6 h post-dose 
 

- The mean changes in T were greater in the three 
active treatment groups compared to placebo. 
- For both drugs, all measures of maximum 
antipyresis were significantly different from pre-
dose values and antipyretic effects of all drugs 
were significantly better than placebo. 
- The time of maximal antipyresis was between 3-
4 h post-dose for all active treatments.  
- The mean T changes of acetaminophen and ibu 5 
mg/kg were comparable. 
 

3. Steele et 
al., 1970  
 
 
 
 
 
 
 
 
 

6mo-5y  
N=130 
 
 
6mo-2y  
n= unknown  

1- Placebo (n=15) 
2- Sponging tepid H2O 
(n=15) 
3- Acetaminophen by 
age (n=25): 
    6-18 m: 80 mg 
    18-30 m: 160 mg 
    30-48 m: 240 mg 
    48-60 m: 320 mg 
4- Acetaminophen + 
sponging + tepid H2O 
(n=25) (cont.) 
 

R, 
PC, 
SC, 
I 

SD - Mean rectal T up to 2 
hours post-dose 
- Percentage of children 
achieving  38.3°C by 2 h 
post-dose 
-Comfort levels (good, fair, 
poor)  

- By 45 minutes post-dose all treatments were 
superior to placebo. 
- At 2 h post-dose, 68% of patients in the 
acetaminophen group achieved T < 38.3° C 
compared to 0% in the placebo group. 
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FEVER PLACEBO-CONTROLLED TRIALS 

Ref. Population 
Age 
N=enrolled 

Treatments 
 

Study 
Design 

SD/
MD 

Outcome Measures Results (Authors’ Findings) 

3. Steele et 
al., 1970 
(cont.) 

 5- Acetaminophen + 
sponging with ice H2O 
(n=25) 
6- Acetaminophen + 
tepid H2O & EtOH 
(n=25) 

    

4. Gupta et 
al., 2007 

6 mo -6 y  
N=210 
 
6mo-1y 
n=55 
 
1- 3y n= 107 
 

- Acetaminophen 15 
mg/kg (n= 103) 
- Placebo (n= 107) 

R,  
PBxiii,  
PC, 
MCxiv, 
I/Oxv 

MD - Fever clearance time 
- Rate of  T reduction over 
time (°C/h) 
- Proportion of afebrile 
children at 1, 2, 4, and 6 h 
post-dose 
- Symptomatic improvement 
 
 
 
 

-Fever clearance time was not different between 
acetaminophen and placebo. 
- Max. fever reduction afforded by acetaminophen 
was 0.8° C at 4 hours post-dose, compared to 0.3° 
C at 6 h post-dose. 
-Higher proportion of afebrile children in the 
acetaminophen group compared to placebo at 1h 
(16% vs. 1%), 2 h (26% vs. 3%), 4 h (47% vs. 
13%) and 6h (49% vs. 17%) post-dose 
- More children on placebo required rescue therapy 
compared to acetaminophen (8.4% vs. 5.8%). 

5. Brewer, 
1968 

0- 14 y  
N= 223 
 
< 2y 
 n=141 
 

-Indomethacin by 
weight (n= 76): 
   15-30 lbs, 10mg 
   30-50 lbs, 20mg 
   >50lbs, 30mg 
 
- Acetaminophen by 
age ±3mg/lb or 7mg/kg  
(n=72): 
    <1y, 60mg 
    1-6y, 120mg 
    >6y, 240mg 
 
-Placebo (n=75) 
 

R, 
PB, 
PC 

SD - Mean rectal T reduction 
over a 3-hour observation 
period. 
- Percentage of patients with 
temperature decreases of 2° 
F, 3° F and 4° F. 

-The mean T reduction in the groups treated with 
indomethacin and acetaminophen were superior to 
placebo: 
    - 2°F T reduction with baseline T >103°F: 
      87% acetaminophen vs. 29% placebo 
     - 3°F T reduction with baseline T >103°F:  
       62%  acetaminophen vs. 10% placebo 
     - 4°F T reduction with baseline T > 104°F:  
       38% acetaminophen vs. 0% placebo 
-Mean T reduction from baseline: indomethacin 
3.5°F vs. 3°F acetaminophen vs. 0.5° placebo at 
3½ h post-dose. 
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FEVER ACTIVE-CONTROLLED TRIALS 

Ref. Population 
Age 
N=enrolled 

Treatments 
 

Study 
Design 

SD/
MD 

Outcome Measures Results (Authors’ Findings) 

1. Wong et 
al., 2001 

6mo-6y 
N=628 
 
6mo-2y 
N=unknown 
mean (SD)  
31(21) mo 

- Acetaminophen dosed 
by age, approx 12.5 
mg/kg (n= 210) 
- Ibu 5mg/kg (n=209) 
- Dipyrone 15mg/kg 
(n=209) 

R, 
mDB, 
ACxvi, 
MC, 
I 

SD - Primary: number of 
patients with T reduction 
>1.5° C 
-Secondary: time to achieve 
reduction >1.5° C from 
baseline, time to normalize 
T, percentage of  patients 
who achieved normal T. 

- All three drugs provided reduction of T >1.5º C, 
77%, 86% and 88% of patients receiving 
acetaminophen, dipyrone and ibu, but there was no 
placebo arm to provide assay sensitivity. 
-Time to achieve 1.5° C T reduction was 
comparable between the groups (approx. 2h). 
- Number of patients who achieved normal T was 
higher in the dipyrone and ibu groups. 

2. Autret et 
al., 1997 

6 mo – 2 y 
N= 351 
 
 
 

- Acetaminophen 10 
mg/kg (n= 117) 
- Ibu 7.5 mg/kg (n= 
117) 
- Aspirin 10 mg/kg 
(n=117) 

R, 
OL, 
AC, 
MC, 
O 

SD - Primary: AUC 0-6h of the 
percentage of T reduction  
-Secondary: mean T 
reduction at 4 and 6 h post-
dose, percentage of children 
with rectal T ≤ 38°C at  6h 
post-dose, comfort levels 
and parent’s satisfaction 
 
 

- Acetaminophen was not better than any of the 
comparators for fever reduction as per comparison 
of the AUC 0-6h.  
-The mean T reduction was greater with ibu and 
aspirin at 4 and 6 h post-dose. 
- Acetaminophen produced a mean decrease in T 
of 1°C, but there was no placebo arm to provide 
assay sensitivity. 
- The percentage of children with rectal T ≤38°C 
was lower in the acetaminophen group compared 
to Ibu and aspirin at 4h (45% vs. 69% vs. 59%). 
- Comfort parameters were comparable between 
groups. 

3. Nadal et 
al., 2002  

6mo-12 y 
N= 199 
 
6mo-2y 
n=unknown 
mean (SD) 
3.78 (3) y 
 

- Acetaminophen 10.65 
mg/kg (n=100) 
- Ibu-arginine 6.67 
mg/kg (n=99) 
 

R, 
DB, 
DDxvii, 
AC, 
MC, 
I 

SD - Primary: mean change in 
tympanic T from baseline at 
4 h post-dose 
- Secondary: mean T 
reduction, maximum T 
reduction, percentage of pts. 
achieving normal T,  time to 
normal T, clinical condition 
and symptoms such as 
irritability, convulsions, 
somnolence, (cont.)                 

- Acetaminophen was not better than the 
unapproved comparator. 
- The mean T reductions were comparable between 
the groups up to 8 h post-dose. 
- The mean T reduction at 4 h post dose was 1.2° 
C and 1.3º C in the acetaminophen and ibu-
arginine groups, but there was no placebo arm to 
provide assay sensitivity. 
- Percentage reduction of T was 65.9% and 66.8% 
in the ibu-arginine and acetaminophen groups 
respectively (cont.) 
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FEVER ACTIVE-CONTROLLED TRIALS 

Ref. Population 
Age 
N=enrolled 

Treatments 
 

Study 
Design 

SD/
MD 

Outcome Measures Results (Authors’ Findings) 

3. Nadal et 
al., 2002 
(cont.) 

    food rejection 
(normal/abnormal/or 
present/absent) 

- Rescue medication: ibu–arginine 43.9% vs. 
acetaminophen 56.1% (p=0.1) 
- There was no difference in clinical outcomes 
between the treatment groups.  

4. Kokki et 
al., 2010 

6mo- 6y 
N= 276 
 
6mo-2y 
n= unknown 
mean (SD) 
31(18) 
 

- Acetaminophen 
15mg/kg (n= 136) 
- Ketoprofen 0.5 mg/kg 
(n=139) 

R, 
DB, 
DD, 
AC, 
MC, 
O 
 

MD - Primary: mean change in 
rectal T from baseline at 3 h 
post-dose 
- Secondary: max. change in 
T between baseline and 6 h 
post-dose, proportion of 
patients with rectal T < 
38.5°C, mean T reduction at 
several time points, time to 
achieve rectal T < 38.5° C,  
time to max. T change 
between 0 and 6 h post-dose 

- Acetaminophen was not better than the 
unapproved comparator for fever reduction. 
- Mean T reduction at 3 hours post-dose was 1.5°C 
and 1.4°C in the ketoprofen and acetaminophen 
groups, but the trial lacked assay sensitivity 
because there was no placebo arm. 
- Mean max. T reduction during the 6 h period 
post-dose, 1.8°C and 1.7°C in the ketoprofen and 
acetaminophen groups. 
- Patients receiving ketoprofen reached T < 38.5° 
C earlier than acetaminophen, 105 vs. 124 minutes 
post-dose, (p=0.007). 
- The percentage of patients who achieved a rectal 
T < 38.5° C at 3 h post-dose in the ketoprofen and 
acetaminophen groups was 78% and 70%, 
respectively. 

5. Hay et al., 
2008  

6mo-6y 
N= 156 
 
6mo-17 mo 
n= 57 
17-71 mo 
n= 99  

- Acetaminophen 15 
mg/kg (n= 52) 
- Ibu 10 mg/kg (n= 52) 
- Acetaminophen 15 
mg/kg + Ibu 10 mg/kg 
(n=52) 

R, 
DB, 
AC, 
O 
 

MD - Primary: number of 
minutes without fever in the 
first 4h post-dose 
- Secondary: time to fever 
clearance, time without 
fever over 24h, percentage 
of  children without fever 
assoc. symptoms 
(discomfort, reduced 
activity, reduced appetite, 
disturbed sleep) 
 

- Acetaminophen was not better than the 
comparators for fever reduction. 
- Mean time without fever was 116, 156, 171 
minutes in the acetaminophen, ibu and 
acetaminophen + ibu groups 
- Earlier antipyretic effect in the acetaminophen + 
ibu compared to acetaminophen or ibu alone. 
- Fever clearance time was 71, 42 and 45 min. in 
the acetaminophen alone, ibu alone and 
acetaminophen + ibu groups. (cont.) 
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FEVER ACTIVE-CONTROLLED TRIALS 
Ref. Population 

Age 
N=enrolled 

Treatments 
 

Study 
Design 

SD/
MD 

Outcome Measures Results (Authors’ Findings) 

5. Hay et al., 
2008 (cont.) 

     - Children in the acetaminophen + ibu group 
achieved T < 37.2° C, 23 minutes earlier than ones 
treated with acetaminophen alone (p=0.025). 

6. Erlewyn-
Lejeunesse et 
al., 2006 

6mo-10y 
N= 123 
 
6mo-2y 
n= approx. 
50% of N 

- Acetaminophen 15 
mg/kg (n= 41) 
- Ibu 5 mg/kg (n= 42) 
- Acetaminophen + Ibu 
(n= 40) 

R, 
OL, 
AC, 
SC, 
I 
 

SD - Primary: mean T reduction 
from baseline at 1h post-
dose 
- Secondary: mean T 
reduction from baseline at 
2h post-dose 

- Acetaminophen was not better than the 
comparators at 1 h post-dose for fever reduction.  
- The mean changes in T were observed, 0.95° C, 
0.92°C and 1.22° C in the acetaminophen, ibu and 
combination treatment groups but the trial lacked 
assay sensitivity because there was no placebo 
arm. 
- Results at 2h post-dose were not available. 
 

7.  Weipple et 
al., 1985 

6 mo-12 y 
N= 115 
 
6mo-2y 
n= approx 
30% of  N 

- Acetaminophen by 
age (n= 57): 
   6-11 mo: 50 mg 
   1-3 y: 200 mg  
   4-12 y: 400 mg 
- Suprofen by age (n= 
58): 
   6-11 mo: 50 mg 
   1-3 y: 100 mg 
   4-12 y: 200 mg  
    

R, 
SBxviii, 
AC, 
SC, 
I 

MD - Mean T reduction from 
baseline 
- Mean change in pulse rate 
and RR up to 6 h post-dose  

- Acetaminophen was not better than the 
unapproved comparator for fever reduction. 
- Subgroup analysis indicated that temperature 
reduction was not affected by age, however the 
trial lacked assay sensitivity because there was no 
a placebo arm: 
       -6mo-3y: mean T reduction observed in the 
suprofen group was 1.7° C and 1.0° C in the 
acetaminophen group at 1h post-dose; max. T 
reduction with acetaminophen was 1.3° C. 
       -3-12y: mean T reduction observed in the 
suprofen group was 1.7° C and 0.8° C in the 
acetaminophen group at 1h post-dose; max. T 
reduction with acetaminophen  was 1.3° C. 
- Greater decreases in pulse rate and RR were 
observed in the suprofen-treated group compared 
to the acetaminophen- treated group. 
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FEVER ACTIVE-CONTROLLED TRIALS 
Ref. Population 

Age 
N=enrolled 

Treatments 
 

Study 
Design 

SD/
MD 

Outcome Measures Results (Authors’ Findings) 

8. Autret-
Leca et al., 
2007  
 
 

3mo- 12 y 
N= 301 
 
6mo-2y 
n= unknown 
(55%  3mo-
3y) 

- Acetaminophen 15 
mg/kg (n= 151) 
- Ibu 10 mg/kg (n= 150) 

R, 
DB, 
DD, 
AC, 
MC, 
O 

SD - Primary: AUC 0-6h of T 
reduction 
- Secondary: mean T at 
several time points up to 8 h 
post dose, time to max. T 
reduction 

- Acetaminophen was not better than the 
comparator for fever reduction. 
- AUC 0-6h was -7.77 ± 3.54° C and -7.66 ± 3.76 
in the ibu and acetaminophen groups. 
- Mean T reduction approx. 0.5° C between 1½- 2h 
post-dose was observed in both groups.  
- The AUC 0-6h of children < 3y was  -7.34 ± 3.43 
and -7.02 ± 3.67 in the ibu and acetaminophen 
groups suggesting that age did not influence the 
antipyretic response but the trial did not have a 
placebo arm to provide assay sensitivity. 

9. Autret et 
al., 1994 

6 mo-5y 
N= 154 
 
6mo-2y 
n= unknown 
mean (SD) 
22.9 (15.1) 

- Acetaminophen 10 
mg/kg (n= 77) 
- Ibu 7.5 mg/kg (n= 77) 

R, 
DB, 
MC, 
I 
 

MD - Primary: AUC 0-12 of the 
% of T reduction 
- Secondary: % of T 
reduction from baseline at 
4h post-dose, mean T 
reduction at 4h post-dose, 
max. time of antipyresis 
 

- Acetaminophen was not better than the 
comparator for fever reduction. 
-  The AUC 0-12 or the AUC 0-4 were not 
different between the groups. 
- The mean T reduction from baseline observed at 
4 h post-dose in the acetaminophen group was 
1.02°C but there was no placebo arm to provide 
assay sensitivity to the trial.  

10. Van Esch 
et al., 1995 

10mo- 4y 
N= 72 
 
6mo-2y 
n= unknown 
mean 24.7 
(9.5) mo 

- Acetaminophen 10 
mg/kg (n= 36) 
- Ibu 5 mg/kg (n= 36) 

R, 
DB, 
AC, 
SC, 
CXxix, 
O 

MD - Mean rectal T at 4h  and 
24h post-dose 

- Acetaminophen was not better than the 
comparator for fever reduction.  
- A mean T decrease of 1.28°C was observed in 
the acetaminophen group at 4h post-dose but there 
was no placebo arm to provide assay sensitivity to 
the trial. 

11. McIntyre 
et al., 1996  

2mo-12y 
N= 150 
 
6mo-2y 
N=unknown 
(cont.) 

- Acetaminophen 12.5 
mg/kg (n= 74) 
- Ibu 5 mg/kg (n= 76) 

R, 
DB, 
AC, 
SC, 
I 
 

MD - Mean change in axillary T 
from baseline 
- Max. mean T reduction 
from baseline 
- % of patients with T 
reduction < 37.5° C (cont.) 

- Acetaminophen was not better than the 
comparator for fever reduction. (cont.) 
 
 
 



 106

FEVER ACTIVE-CONTROLLED TRIALS 
Ref. Population 

Age 
N=enrolled 

Treatments 
 

Study 
Design 

SD/
MD 

Outcome Measures Results (Authors’ Findings) 

11. McIntyre 
et al., 1996 
(cont.) 

(approx. 
50% of N 
were 
between 
2mo- 1.8y) 
 

   - Changes in irritability - A mean T reduction of 1.6° C at 2h post-dose 
was observed in the acetaminophen group but 
there was no placebo arm to provide assay 
sensitivity. 
- The proportion of patients with T < 37.5°C was 
96% and 89% in the ibu and acetaminophen 
groups. 

12. Joshi et 
al., 1990 

3mo-11y 
N= 175 
 
6mo-2y 
n= unknown 
mean 55 mo 
 

- Acetaminophen 8 
mg/kg (n= 90) 
- Ibu 7 mg/kg (n= 85) 

R, 
OL,  
MC, 
I 

SD - Mean axillary T and mean 
T reduction from baseline at 
several time points 

- Acetaminophen was not better than the 
comparator for fever reduction. 
- A mean T reduction of 1.5° was observed at 2h 
post-dose in the acetaminophen group but there 
was no placebo arm to provide assay sensitivity to 
the trial. 

13. Celebi et 
al., 2009 

6mo-14y 
N= 301 
 
6mo-2y 
n= 124 
(41% of N)  

- Acetaminophen 15 
mg/kg (n= 112) 
- ketoprofen 0.5 mg/kg 
(n= 105) 
- Ibu 10 mg/kg (n= 84) 

R, 
AC, 
MC, 
I 

MD - Mean tympanic T 
reduction from baseline at 
30, 60 and 120 min. post-
dose 

- Acetaminophen was not better than the approved 
or unapproved comparators. 
- A mean T reduction of 1.1° C at 2h post-dose 
was observed in the acetaminophen group but 
there was no placebo arm to provide assay 
sensitivity to the trial. 
 

14. Goyal et 
al., 1998 

3mo-5y 
N= 99 
 
6mo-2y 
n=unknown 
mean (SD) 
39 (33) mo 
 
 
 

- Acetaminophen 10 
mg/kg (n=52) 
- Nimesulide 1.5 mg/kg 
(n= 51) 

R, 
DB, 
AC, 
SC, 
I 

MD - Mean axillary T at 30 and 
60 minutes after dosing 

- Acetaminophen was not better than its 
unapproved comparator.  
- A mean T reduction of 1.1° C at 1h post-dose 
was observed in the acetaminophen group but 
there was no placebo arm to provide assay 
sensitivity to the trial. 
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FEVER TRIALS COMPARING ACETAMINOPHEN TO PHYSICAL METHODS OF COOLING 
Ref. Population 

Age 
N=enrolled 

Treatments 
 

Study 
Design 

SD/
MD 

Outcome Measures Results (Authors’ Findings) 

1. Thomas et 
al., 2009 

6 mo- 12 y 
N= 150 
 
6mo-2y  
n= 60 
 

-Acetaminophen 10 
mg/kg (n= 77) 
- Acetaminophen 10 
mg/kg + tepid sponging 
(n=73) 

R, 
OL, 
SC, 
I 

SD - Mean axillary T reduction 
at several time points 
- Levels of discomfort 
 
 
 

-The axillary T reduction produced at 2h post-dose 
with acetaminophen alone was not better that the 
observed with the combined treatment and (2.7° F 
vs. 2.2° F).  
- The level of discomfort was higher in the 
combined treatment group. 

2. Aksoylar et 
al., 1997 

6 mo- 5y 
N= 224 
 
6mo-2y 
n= unknown 
mean 22 to 
28 mo. 

- Acetaminophen 
15 mg/kg (n= 56) 
- Ibu 8 mg/kg (n= 56) 
- Aspirin 8 mg/kg 
(n=56) 
- Tepid sponging 
(n=56) 

R, 
OL, 
SC, 
I 

SD - Mean rectal T reduction 
from baseline at several 
time points up to 3 h post-
dose 

- Acetaminophen was better than sponging for 
fever reduction. 
- Acetaminophen provided a rectal T reduction of 
approximately 1.5° C compared to 0.5° C in the 
sponging alone group at 3 h after dosing. 
- All three drugs had significantly greater 
antipyretic effects than sponging after the first 
hour (p< 0.001).  
- The rate of T reduction with acetaminophen was 
less than that observed with ibu and aspirin and the 
difference achieved statistical significance at 3h 
post-dose (p <0.05). 

3. Agbolosu 
et al., 1997 

6- 54 mo 
N= 80 
 
6mo-2y 
n= unknown 
mean (SD) 
19.1 (12.7) 
mo  
 

- Acetaminophen 15 
mg/kg (n= 40) 
- Tepid sponging 
(n=40) 

R, 
OL, 
SC, 
I 
 

SD - Mean axillary T reduction 
from baseline at several 
time points up to 2 h post-
dose 
- Proportion of children who 
achieved T < 38.5° C 
- No response vs. poor T 
reduction vs. persistent  T 
reduction 

- Acetaminophen was better than tepid sponging 
for fever reduction. 
- At 2 h post-dose the mean axillary T reduction 
was 1.83° C in the acetaminophen group and 0.75° 
C in the sponging group. 
- The proportion of children achieving  axillary T 
< 38.5° C was greater in the acetaminophen group 
compared to sponging at 2 h post-dose (p<0.001). 
- At 2 h post-dose 5% children were febrile in the 
acetaminophen group vs. 62.5% in the sponging 
group and T persistently < 38.5º C, 92% with  
acetaminophen vs. 32.5% with sponging. 
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FEVER TRIALS COMPARING ACETAMINOPHEN TO PHYSICAL METHODS OF COOLING 
Ref. Population 

Age 
N=enrolled 

Treatments 
 

Study 
Design 

SD/
MD 

Outcome Measures Results (Authors’ Findings) 

4. Friedman 
et al., 1990 

6 weeks-7y 
N= 73 
 
≤ 12 mo 
 n= 22 
13-≤ 24 mo 
n= 49 

-Acetaminophen 10-15 
mg/kg (n=26) 
- Tepid sponging 
(n=28) 
- Acetaminophen 10-15 
mg/kg + sponging 
(n=19) 

R, 
SC, 
I 

SD - Mean T reduction from 
baseline at 30 and 60 min. 
post-dose 

- Acetaminophen alone or in combination with 
sponging was superior to sponging alone for fever 
reduction. 
- T reduction with acetaminophen alone was 
greater than sponging alone (1.7° C vs. 1.0° C) and 
the difference was statistically significant (p= 
0.03).   
 

5. Mahar et 
al., 1994 

6- 53 mo 
N= 75 
 
6 mo-2 y 
n= unknown 
mean (SD) 
19.3 (12.31) 
mo 
 
 
 

- Acetaminophen 10-15 
mg/kg (n= 40) 
- Acetaminophen 10-15 
mg/kg + tepid sponging 
(n= 35) 

R, 
OL, 
I 

SD - Mean T reduction per hour 
(° C/h) 
- Proportion of children 
whose T reduced < 38° C 

- Acetaminophen alone was not superior to the 
combination treatment. 
- Children treated with the combination achieved T 
< 38° C earlier than the ones treated with 
acetaminophen alone.  
- More children were febrile at 2 h post-dose in the 
acetaminophen alone group compared to the 
combination treatment (95% vs. 42.9%, p < 
0.001). 

6. Kinmonth 
et al., 1992 

3 mo-5 y 
N=52 
 
6mo-2y 
n=unknown 
mean 
(range) 30 
(5-70) mo 

- Unclothing (n=13) 
- Tepid sponging 
(n=13) 
- Acetaminophen by 
age (n=13) 
      ≤ 1y: 120 mg 
      > 1 y: 240 mg 
- Acetaminophen as 
above + sponging 
  

R, 
OL, 
O, 
Fxx 

SD - Comparison of mean 
axillary T by continuous 
thermometry over 4 hours 
post-dose 
- Time to achieve T < 
37.2°C 

- Acetaminophen alone was better than tepid 
sponging and unclothing for fever reduction. 
- Children treated with acetaminophen had a mean 
T reduction of at least 1.5°C from baseline at 2 h 
after dosing compared to no change in the mean 
temperature in the unclothing and sponging alone 
groups. 
- T reduction < 37° C was achieved only in the 
groups treated with acetaminophen alone and with 
the combination treatment. 
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APPENDIX II- PAIN TRIALS 
PAIN PLACEBO-CONTROLLED TRIALS  
Ref. Population 

Age 
N=enrolled 

Treatments 
 

Study 
Design 

SD/
MD 

Outcome Measures Results (Authors’ Findings) 

1. Bertin et 
al., 1996 

1- 6 y 
N= 219 
 
6mo-2y 
n=unknown 
mean 
(range) 
2.98 (1-6) y 
 
 

Three times a day 
treatments: 
- Acetaminophen 10 
mg/kg (n= 73) 
- Ibu 10 mg/kg (n=73) 
- Placebo (75) 
 
In addition to antibiotic 
treatment (cefaclor) 

R, 
DB, 
PC, 
MC, 
O 
 

MD - Primary: Otitis 
improvement by using a 
composite score based on 
physical aspects of the 
tympanic membrane. 
- Otalgia or pulling of the 
ear in young infants was a 
secondary efficacy criterion 
using a binary measure 
0=no pain 1=pain in the ear, 
after 48h of treatment with 
analgesic and antibiotic 

- After 48 h, otalgia was present in 9.6% of 
children in the acetaminophen group and 25.3% in 
the placebo group but the difference did not 
achieve statistical significance. 
- The mean scores for otalgia on Day 2 were 0.1 in 
the acetaminophen group and 0.25 in the placebo 
group. 
 

2. Watcha et 
al., 1992 

N= 90 
 
6 mo-2y  
n=unknown 
mean (SD) 
2.3 (2.1) y 

Pre-op. (30- 60 min. 
prior to BMTxxi: 
- Acetaminophen 10 
mg/kg (n= 31) 
- Ketorolac 1 mg/kg 
orally (n= 30) 
- Placebo (n= 29) 

R, 
DB, 
PC 

SD - Comparison of post-
operative pain scores using 
OPSxxii at several time 
points up to 60 min in the 
PACUxxiii among  patients 
who did not receive rescue 
- Percentage of patients 
requiring rescue medication 

- Pain scores not significantly different between 
the acetaminophen and placebo groups but 
significantly lower for the ketorolac group. 
-  55% of patients in the acetaminophen group 
required rescue medication compared to 76% in 
the placebo group. Despite the numerical 
difference, the difference did not achieve statistical 
significance. 

3. Derkay et 
al., 1998 

4 mo- 18 y 
N= 200 
 
6mo-2y 
n= unknown 
mean (SD) 
29.3 (24.6) 
mo 
 

Pre-op 30-60 min. prior 
to BMT: 
- Acetaminophen 10 
mg/kg (n=48) 
- Acetaminophen 10 
mg/kg with codeine 1 
mg/kg (n=44) 
- Ibu 10 mg/kg (n=46) 
- Placebo (n=44) 
All received topical 
lidocaine intra-op. 

R, 
DB, 
PC 

SD - Comparison of post-op. 
pain scores at several time 
points  up to 30 minutes in 
the PACU using OPS 

- No significant difference in the change of mean 
pain scores over time. 
- The pain scores were not significantly different 
among the treatment groups. 
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PAIN PLACEBO-CONTROLLED TRIALS 
Ref. Population 

Age 
N=enrolled 

Treatments 
 

Study 
Design 

SD/
MD 

Outcome Measures Results (Authors’ Findings) 

4. Bennie et 
al., 1997 

> 6mo 
N= 43 
 
6mo-2y 
n=unknown 
mean (SD) 
5.3 (4.2) 

Pre-op 30 min. prior to 
BMT: 
- Acetaminophen 15 
mg/kg (n= 16) 
- Ibu 10 mg/kg (n=13) 
- Placebo (n= 14) 

R, 
DB, 
PC 

SD - Comparison of post-op  
pain scores at several time 
points up to 60 minutes in 
the PACU using the 
CHEOPSxxiv  
- Percentage of patients 
requiring rescue analgesia 

- Neither of the comparators was better than 
placebo in preventing post-operative pain. 
- The percentage of patients requiring rescue 
analgesia in the ibu, acetaminophen and placebo 
groups was 23%, 31% and 21%. 
-Pain scores did not differ significantly among the 
treatment groups. 

PAIN TRIAL COMPARING ACETAMINOPHEN TO NO TREATMENT 

Ref. Population 
Age 
N=enrolled 

Treatments 
 

Study 
Design 

SD/
MD 

Outcome Measures Results (Authors’ Findings) 

1. Verghese et 
al., 1994 

1-5y 
N= 90 
 
6mo-2y 
n= unknown 

- Acetaminophen 15 
mg/kg 30 min. prior to 
BMT (n=29) 
- Acetaminophen 15 
mg/kg rectal 
immediately after 
surgery (n=31) 
- No treatment (n=30) 

R, 
OBxxv, 
AC, 
SC 

SD - Comparison of post-op 
OPS scores in the PACU at 
several time points up to 30 
min.  
- Percentage of patients 
requiring rescue analgesia  

-Treatment with oral acetaminophen was better 
than no treatment.  
- Mean pain scores in the oral acetaminophen 
group were significantly lower than the rectal 
acetaminophen and no treatment groups (p <0.05). 
- The percentage of patients requiring rescue 
analgesia was 19% and 60% in the oral 
acetaminophen and placebo groups respectively 
(p< 0.05).  
 



 
                                                 
i Single-dose 
ii Multiple-dose 
iii Randomized 
iv Double-blind 
v Placebo-controlled 
vi Single-center 
vii Inpatient 
viii Temperature 
ix Respiratory rate 
x Ibuprofen 
xi Dose-ranging 
xii Modified double-blind 
xiii Partially blinded 
xiv Multicenter 
xv Outpatient 
xvi Active-controlled 
xvii Double-dummy 
xviii Single-blind 
xix Crossover 
xx Factorial design 
xxi Bilateral myringotomy for tympanic tube placement 
xxii Objective Pain Scale (Hanallah) 
xxiii Post-anesthesia Care Unit 
xxiv Children’s Hospital of Eastern Ontario Pain Scale 
xxv Observer-blinded 
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1 INTRODUCTION 
This memorandum summarizes OSE’s findings and recommendations from four reviews that 
were completed as part of a coordinated effort to assess drug utilization data and safety 
information related to the use of acetaminophen in pediatric patients.1,2,3,4  Where possible, this 
memorandum focuses on data for patients less than 13 years of age.  The four OSE reviews 
provide context to aid in deliberations at the joint meeting of the Nonprescription Drugs Advisory 
Committee (NDAC) and Pediatric Advisory Committee (PAC) planned for May 17 and 18, 2011.       

The Division of Nonprescription Regulation Development (DNRD) is currently assessing 
whether there are adequate data to support adding dosing information for pediatric patients less 
than 2 years of age to the OTC Internal Analgesic, Antipyretic, and Antirheumatic Drug Products 
Tentative Final Monograph.  Additionally, DNRD is assessing the appropriateness of adding a 
weight-based dosing regimen to the Tentative Final Monograph’s existing age-based dosing 
regimen for children ages 2 through 12 years of age.  DNRD is also interested in determining how 
improper dosing and other medication errors with acetaminophen can be minimized in the 
pediatric population.  

1.1 REGULATORY HISTORY 
Acetaminophen (APAP) was first designated in the Federal Register (FR) as exempt from 
prescription-dispensing requirements of Section 503(b)(1)(C) of the Federal Food, Drug, and 
Cosmetic Act in 1955 and has been marketed over-the-counter (OTC) since.  The FR notice 
provided pediatric dosing for children 6 to 12 years of age, with the dose being one-half of the 
maximum adult dose or dosage.5 

Subsequently, the FDA classified acetaminophen as a Category I analgesic product in the 
Proposed Rule for OTC Internal Analgesic, Antipyretic, and Antirheumatic Products published 
on July 8, 1977 based on the recommendations made by the Advisory Review Panel on OTC 
Internal Analgesic and Antirheumatic Products.  This Proposed Rule established a monograph for 
OTC Internal Analgesic, Antipyretic, and Antirheumatic Products.  In the Proposed Rule, the 
Panel recommended a single pediatric dosing schedule for acetaminophen based on age that was 
derived from body surface calculations and pharmacokinetic and clinical considerations.  The 
Panel also recommended that the minimum age for OTC use of acetaminophen be 2 years.6 

On November 16, 1988, the Tentative Final Monograph (TFM) for OTC Internal Analgesic, 
Antipyretic, and Antirheumatic Drug Products was published, and it provided Category I 
classification for pediatric doses of immediate-release acetaminophen products based on age.  
The FDA agreed with the Advisory Review Panel that a children’s dosage schedule based on age 

                                                      
1 Chan, I.Z. (2011).  Acetaminophen Medication Errors in Pediatric Patients.  OSE Post-Market Safety Evaluation. 
2 Huang, V. & Waldron P. (2011).  Acetaminophen Adverse Events in Pediatric Patients.  OSE Post-Market Safety 
Evaluation. 
3 Pham, T. (2011). Drug Utilization Trend of Over-the-Counter (OTC) Single-Ingredient Acetaminophen, Years 2000 to 
2009.  OSE Drug Utilization Data Evaluation. 
4 Goulding, M. (2011).  Case Series of Emergency Dept. Visits Involving Unintentional Overdoses of Acetaminophen in 
Children Ages 12 and under.  OSE Epidemiology Evaluation. 
5 Federal Register (1955).  Drugs Exempted From Prescription-Dispensing Requirements of Section 503(b)(1)(C) of the 
Federal Food, Drug, and Cosmetic Act (20 FR 9648).   
6 Federal Register (1977).  Establishment of a Monograph for OTC Internal Analgesic, Antipyretic, and Antirheumatic 
Products (21 CFR Part 343, 42 FR 35345). 

 
 



 

was acceptable because it correlates closely with dosages calculated on the basis of body surface 
area, and because the average consumer will more readily understand such a schedule, as people 
usually know the child’s age but do not always know the child’s weight. The FDA agreed with 
the Advisory Review Panel’s recommendation that the minimum age for OTC use of 
acetaminophen be 2 years, and the dosage schedule determined to be appropriate for labeling that 
was published in the TFM included recommendations for children ages 2 to under 12 years. 7 

The final monograph for OTC Internal Analgesic, Antipyretic, and Antirheumatic Products (21 
CFR Part 343) has not been finalized.  Since the TFM was published in 1988, there has been 
debate regarding pediatric dosing of acetaminophen, and one of the issues currently being decided 
is appropriate pediatric dosing of acetaminophen. 

2 DRUG UTILIZATION DATA FOR ACETAMINOPHEN*, 3 

Between 2001 and 2009, the sales from manufacturers to all retail and non-retail channel of 
distribution for all over-the-counter (OTC) formulations of single-ingredient acetaminophen 
products increased by approximately 35% from ~112 million to ~151 million bottles/packages.  
During the time period of 2000 to 2009, the projected number of dispensed prescriptions for 
single-ingredient acetaminophen products decreased approximately 50% from ~4.2 million to 
~2.1 million prescriptions.  Pediatricians ranked among the top 10 prescribing specialties in 2009, 
with a projected number of dispensed prescriptions accounting for approximately 25% of all 
dispensed prescriptions for single-ingredient acetaminophen products.  In general, the top 
diagnosis associated with the use of prescription single-ingredient acetaminophen products over 
the cumulative time period of 2000 to 2009 was “disease of the respiratory system,” accounting 
for approximately 25% of all uses across all age groups. 

2.1 ORAL LIQUID FORMULATIONS OF ACETAMINOPHEN3  
Over-the-counter (OTC) preparations containing acetaminophen are not labeled with directions 
for use in children less than 2 years of age; however, pediatric patients less than 2 years of age are 
commonly given over-the-counter (OTC), single-ingredient, oral liquid formulations of 
acetaminophen that are available from multiple manufacturers.  These products are available in 
varying concentrations such as 80 mg/0.8 mL, 160 mg/1.6 mL, 160 mg/5 mL, or 500 mg/5 mL, 
and they are sometimes referred to as drops, suspensions, elixirs, solutions, or syrups. 

Between 2001 and 2009, sale from manufacturers to all retail and non-retail channel of 
distribution of OTC, single-ingredient, oral liquid formulations of acetaminophen increased by 
approximately 65% from ~22.8 million bottles/packages to ~37.6 million bottles/packages.  The 
37.6 million bottles/packages sold in 2009 represented 25% of the total sales of OTC single-
ingredient acetaminophen products in the United States.  Sales either stayed relatively steady or 
increased in all years with the exception of 2004 when there was a drop of approximately 14% 
over the previous year.  While the reason for this drop may be multi-factorial and cannot be 
determined based on the drug utilization data, it should be noted that in 2004 the FDA launched a 
public education campaign to warn consumers about overdosing with acetaminophen and the 
occurrence of hepatotoxicity. 

                                                      
7 Federal Register (1988).  Internal Analgesic, Antipyretic, and Antirheumatic Drug Products for Over-the-Counter 
Human Use; Tentative Final Monograph (21 CFR Part 343, 53 FR 46204). 
* This document contains proprietary drug use data obtained by FDA under contract. The drug use data/information in 
this document has been cleared for public release. 

 
 



 

In looking at oral liquid formulations, further analysis of the sales trend of OTC concentrated oral 
drops found that between 2001 and 2009, the sale of concentrated oral drops formulations 
increased by approximately 65.5% from ~8 million to ~13.2 million bottles/packages.  Therefore, 
roughly 35% of all sales of OTC oral liquid formulations of single-ingredient acetaminophen in 
2009 were concentrated oral drop formulations. 

OTC sales from manufacturers to all retail and non-retail channels of distribution of single-
ingredient, oral liquid formulations of acetaminophen increased between 2001 and 2009; 
however, the opposite trend was occurring with the projected numbers of dispensed prescriptions 
for these formulations of acetaminophen during this same time frame.  There was an 
approximately 51% decrease in projected number of dispensed prescriptions from ~2 million 
prescriptions in 2000 to less than 1 million prescriptions in 2009.  During this time frame, the 
projected number of dispensed prescriptions of concentrated oral drop formulations decreased by 
approximately 86% from ~697,000 prescriptions to ~ 97,000 prescriptions.  In 2009, 
approximately 10% of all projected number of dispensed prescriptions for single-ingredient, oral 
liquid formulations of acetaminophen were concentrated oral drop formulations.  The reasons 
behind these trends in sales and projected numbers of dispensed prescriptions for single-
ingredient, oral liquid formulations of acetaminophen cannot be determined from the data 
analyzed in our reviews. 

2.2 INPATIENT HEALTHCARE UTILIZATION DATA3 
Between 2002 and 2009, the projected number of patients who were admitted through emergency 
departments then discharged from inpatient services with a primary diagnosis of acetaminophen 
poisoning appeared to decrease in the 0 – 1 year age group (from 40 to 38), but may have 
increased in the 2 – 6 years (from 81 to 107) and 7 – 12 years (from 47 to 116) age groups.  
During the same time frame, the projected number of patients who were admitted directly to the 
hospital then discharged from inpatient services for acetaminophen poisoning may have increased 
in the 0 – 1 year (from 20 to 31), 2 – 6 years (from 59 to 131), and 7 – 12 years (from 41 to 76) 
age groups.  However, in 2009, the projected number of patients combined in the 0 – 1 year, 2 – 6 
years, and 7 – 12 years age groups was apparently lower than patients aged 17 years and older, 
accounting for approximately 1.2% of the combined number of inpatient discharges with a 
primary diagnosis of acetaminophen poisoning across all age groups. 

Overall, there may have been an approximately 37% increase, from 29,500 to 40,300, in the 
projected number of inpatient discharges with a primary diagnosis of acetaminophen poisoning 
between 2002 and 2009.  Our findings suggest that increased sales of single-ingredient 
acetaminophen products paralleled an increased projected number of inpatient discharges with a 
primary diagnosis of acetaminophen poisoning over the same time frame, although no 
relationship can be demonstrated between these two parallel trends, and they may be coincidental. 

The numbers obtained for inpatient healthcare utilization are numerators, not rates, and no 
statistical testing was done to confirm these apparent changes.   

3 ACETAMINOPHEN ADVERSE EVENTS IN PEDIATRIC PATIENTS 
Acetaminophen (APAP) is a widely used medication in the pediatric population.  Despite the fact 
that over-the-counter (OTC) preparations containing acetaminophen are not labeled with 
directions for use in children less than 2 years of age, there is evidence to suggest that single-
ingredient acetaminophen is the most common OTC medication used in patients in the United 

 
 



 

States from birth through 23 months.8  Although the risk of toxic reactions to acetaminophen 
appears to be lower in children than in adults, unintentional overdoses have led to serious 
outcomes, including death.9  It has been reported that seventy percent of emergency department 
visits, across all age groups, related to single ingredient acetaminophen were due to unintentional 
overdose and two-thirds of those overdoses occurred in children less than 12 years of age.10 

Acetaminophen’s ability to cause acute hepatic toxicity when administered at supratherapeutic 
doses is well known and widely publicized.  Additionally, research indicates that acetaminophen 
hepatotoxicity is a major cause of acute liver failure in the United States.11  Therefore, it is not 
surprising that we identified reports of hepatotoxicity due to overdoses of acetaminophen.1,2     

3.1 MEDICATION ERROR FINDINGS**,1,4 
Our medication error findings indicate that the number of medication errors occurring with 
acetaminophen use is disproportionately larger in the 0 to less than 2 years age group compared to 
the 2 to less than 7 years and 7 to less than 13 years age groups.  During the course of our review, 
we identified overdoses as the most frequently reported type of medication error in pediatric 
patients across all age groups.  The causes of overdose errors appear to center around general 
knowledge deficits, varying dosing devices, varying formulations and concentrations, unclear 
labels and labeling, and inadequate provision of dosing instructions to patients by their providers.  
Specifically, we identified the following causes of medication errors: 

• Confusion due to differing concentrations and formulations available on the market 
• Inadequate prominence of the concentration on the container label 
• Providers not specifying what formulation parents should use 
• Providers not aware of varying concentrations available in the market 
• The use of adult formulations of acetaminophen in children 
• Confusion regarding how to measure with dosing devices 
• Use of devices not packaged with the medication 
• Dangerous abbreviations used on dosing devices 
• Misinterpretation or misunderstanding of provider instructions 
• Misinterpretation of labels, labeling, and dosage charts 
• Not following labeled directions or simply guessing how to dose 
• Miscalculation when trying to convert measuring units (e.g. mL to teaspoons) 
• Miscalculation of doses 
• Inconsistency of dosing based on weight vs. dosing based on age 
• Administration of acetaminophen by multiple parents or caregivers 
• Parents were not aware that other products contained acetaminophen 

                                                      
8 Vernacchio L, Kelly JP, Kaufman DW, et al (2009).  Medication Use Among Children <12 Years of Age in the 
United States: Results From the Slone Survey.  Pediatrics, 124, 446 – 454.  
9 American Academy of Pediatrics Committee on Drugs (2001).  Acetaminophen Toxicity in Children.  Pediatrics, 108 
(4), 1020 – 1024. 
10 Willy M, Kelly JP, Nourjah P, et al (2009).  Emergency department visits attributed to selected analgesics, 
United States, 2004–2005.  Pharmacoepidemiology and Drug Safety, 18, 188 – 195. 
11 Food and Drug Administration. (2008).  Recommendations for FDA interventions to decrease the occurrence of 
acetaminophen hepatotoxicity (Acetaminophen Hepatotoxicity Working Group to Janet Woodcock, MD). 
** This document contains proprietary information from McNeil that has been cleared for  release to the 
public. 

 
 



 

• Knowledge deficit among caregivers who were not aware that acetaminophen and 
Tylenol have the same active ingredient 

Review of consumer inquiries received by McNeil between 1992 and 2000 found that the 
majority of the inquiries were requests for dosing instructions for children less than 2 years of 
age, with many of these inquiries related to the Infant Tylenol Drops.  These findings underscore 
the importance of targeting interventions to reduce medication errors for this age group. 

Additionally, we identified numerous reports of accidental ingestions that occurred when children 
were able to access acetaminophen without their parents’ knowledge.  These accidental ingestions 
were linked to the following causes: 

• Misadministration by older siblings 
• Medication that is sweet or tastes like candy 
• Inadequate safety caps 

From a regulatory perspective, there is little that can be done to prevent misadministration of 
drugs by older siblings.  We also recognize that palatability is an important consideration when it 
comes to medications intended for use in the pediatric population.  However, over time, 
numerous reports have suggested that children are able to open these bottles by themselves 
without assistance from others, which is an alarming trend.   

3.2 PHARMACOVIGILANCE FINDINGS 2 
We reviewed 257 AERS cases related to single ingredient acetaminophen monotherapy use in 
children over a ten year period from January 1, 2000 through December 31, 2009.  Of the 257 
cases, 6 deaths occurred and were associated with repeated overdoses (medication error) that 
produced lethal hepatotoxicity, a well known adverse event associated with acetaminophen.  In 3 
of the 6 fatal cases, the patients were less than 2 years of age. 

For the 251 nonfatal cases, approximately one third involved children less than two years of age; 
more than half of these cases (N=51) were gastrointestinal complaints, allergic reactions, or rash.  
Overall, the top 5 primary adverse event categories were as follows:  gastrointestinal, allergic 
reaction/rash, no effect/worsening, irritability, and sleep disturbances.  

We also searched the PubMed database for papers concerning acetaminophen toxicity in persons 
0 to 18 years old published from 1999 to December 2010 in English.  The key findings from our 
review of the literature are as follows: 

• Children on chronic medication with the potential for hepatic toxicity or on medication 
with the potential for altering acetaminophen metabolism are at increased risk for 
hepatotoxicity from acetaminophen. 

• There are insufficient data to determine the maximal dose of acetaminophen in children 
that would eliminate the risk of hepatotoxicity. 

• Acetaminophen, as a single agent (not as part of a multi-drug product or taken with other 
drugs), was the second most frequent drug associated with an adverse drug event 
(following amoxicillin) in children less than 12 years of age in America. 

• Seventy percent of all adverse drug events associated with single ingredient 
acetaminophen were due to unintentional overdose and two-thirds of those overdoses 
were in children less than 12 years of age. 

• The incidence of hepatotoxicity associated with acetaminophen can not be estimated by 
the AERS data. 

 
 



 

3.3 NATIONAL ELECTRONIC INJURY SURVEILLANCE SYSTEM – COOPERATIVE 
ADVERSE DRUG EVENT SURVEILLANCE (NEISS-CADES)4 

We reviewed the NEISS-CADES database, for the calendar years of 2004 through 2009, to 
identify emergency department (ED) cases linked to potential overdose errors in children 12 years 
of age and younger.  A total of 42 cases (over the 2004 to 2009 period) were identified and 
evaluated.  The majority of the cases did not report serious medical outcomes; however, a 
limitation of the database is that it captures only the limited time period of the ED visit.  Three 
cases led to subsequent hospitalization and one case led to a transfer to another hospital.  In the 
majority of cases, a potentially excessive dose was administered accidentally, but no specific 
cause could be determined.  For those cases that did identify a cause for the potential overdose, 
they included the following:  

• Confusion due to differing concentrations and formulations 

• Use of devices not packaged with the medication 

• Two caregivers independently administered a dose around the same time  

• Confusion between tablespoons and teaspoons 

• Not realizing acetaminophen was in more than one product that was administered 

The 42 cases identified in the NEISS-CADES database were analyzed as a case series.  Due to a 
lack of details in many of the cases, the case series is unable to provide clear evidence regarding 
the utility of specific preventative measures.  However, the causes that were identified broadly 
suggest that there may be a benefit to increased educational interventions.  Additionally, due to 
the small number of cases identified, they can not be used to reliably estimate the magnitude of 
this problem annually, nationwide, for children 12 years of age and younger. 

4 OSE CONCLUSIONS AND RECOMMENDATIONS 
DNRD originally consulted OSE in order to determine whether available adverse event 
information in the AERS database can be utilized to help develop acetaminophen monograph 
dosing for pediatric patients.  Our review of the AERS data has determined that the answer is no.  
The AERS database is a spontaneous reporting database with inherent limitations such as the 
following: underreporting, lack of control groups, poor data quality, insufficient dosing 
information, missing information, and the presence of confounding factors that make it difficult 
to attribute adverse events to specific ingredients.   

Review of the medical literature indicates there is insufficient data upon which to develop new 
conclusions regarding at-risk populations or safe dosing in pediatric patients.2  Access to 
additional data sources is necessary to further characterize the adverse events seen with 
acetaminophen use in the pediatric population.  In addition, Poison Control Center data suggest 
the incidence of hepatotoxicity associated with acetaminophen use may be greatly underestimated 
by the AERS data.     

Our review did not identify any new or unexpected safety signals with the use of acetaminophen 
in children2; however, the data have confirmed that medication errors involving pediatric 
administration of acetaminophen continue to occur, and they have led to serious and sometimes 
fatal outcomes.  Confusion due to differing concentrations available on the market continues to be 
a major contributing factor to medication errors involving pediatric administration of 
acetaminophen.  We have also found that the number of medication errors reported is 
disproportionately larger in the 0-to-less-than-2-years age group compared to the 2-to-less-than-7-
years and 7-to-less-than-13-years age groups.1 

 
 



 

Our recommendations for mitigating medication errors involving pediatric administration of 
acetaminophen are described in the following section. 

4.1 MITIGATING MEDICATION ERRORS1 
In 2008, the FDA Acetaminophen Hepatotoxicity Working Group published recommendations 
intended to decrease the number of cases of unintentional overdose leading to liver injury.  Their 
recommendations applicable to the pediatric population included enhanced public education, 
improved labeling, limitation of pediatric liquid formulations to one concentration, requirement 
that a measuring device be included in each package, and addition of dosing instructions for 
children under 2 years of age.11 

In 2009, a joint meeting of the Drug Safety and Risk Management Advisory Committee, 
Nonprescription Drugs Advisory Committee, and the Anesthetic and Life Support Drugs 
Advisory Committee was held.  A recommendation was made during this meeting to have only 
one pediatric liquid concentration of acetaminophen available on the OTC market.  This 
recommendation stemmed from the fact that there are multiple pediatric formulations with 
varying concentrations available OTC, and this has been observed to cause confusion among 
caregivers resulting in unintentional overdoses in pediatric patients.12 

Previous reviews by DMEPA have made recommendations similar to those of the FDA 
Acetaminophen Hepatotoxicity Working Group, and we continue to consider these 
recommendations important for patient safety.  After reviewing the cumulative data, we have 
provided recommendations that we believe are likely to have the greatest impact on patient 
safety.  These recommendations are as follows: 

• Existing safety data support OTC marketing of a single concentration for liquid, pediatric 
formulations of acetaminophen, and this recommendation has repeatedly been made by 
experts in various forums.11,12  At this time the FDA should consider amending the 
tentative final monograph (TFM) for over-the-counter (OTC) internal analgesic, 
antipyretic, and antirheumatic (IAAA) drug products to allow the OTC marketing of a 
single, lower concentration for liquid, pediatric formulations of acetaminophen. 

• When a single concentration for liquid acetaminophen exists, manufacturers should 
provide a single, consistent, calibrated measuring device packaged in all liquid 
acetaminophen pediatric products with easily visible measurement markings.  This 
measuring device should not be able to administer more medication than would be 
needed for usual dosage.***  

                                                      
 
12 Food and Drug Administration (2009).  Joint meeting of the Drug Safety and Risk Management Advisory 
Committee, Nonprescription Drugs Advisory Committee, and the Anesthetic and Life Support Drugs Advisory 
Committee Meeting to Address the Public Health Problem of Liver Injury Related to the Use of Acetaminophen in 
Both Over-The-Counter and Prescription Products.  Transcript retrieved from 
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/DrugSafetyandRiskManage
mentAdvisoryCommittee/UCM174697.pdf  
*** Parts of this recommendation are consistent with voluntary guidelines adopted by the Consumer Healthcare 
Products Association (CHPA) on November 17, 2009.  These guidelines are available at http://www.chpa-
info.org/scienceregulatory/Voluntary_Codes.aspx#volumetricmeasure 
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• Manufacturers should consider whether it is possible to integrate a measuring device with 
the product container closure to help minimize the risk of the loss of a measuring device 
or the inappropriate use of another measuring device. 

• Manufacturers should remove confusing abbreviations and ensure that milliliter 
designations are provided on measuring devices using the standardized abbreviation 
‘mL.’  If metric units alone are not considered adequate, then we recommend that 
teaspoon designations also be provided using the standard abbreviation ‘tsp.’*** 

• The FDA should consider adding dosing information for children down to 2 months of 
age in the Internal Analgesic, Antipyretic, and Antirheumatic (IAAA) TFM, if adequate 
safety and efficacy data are available, since this is the age when immunizations begin.  
This recommendation should be balanced against the risks associated with children less 
than 6 months of age not receiving medical attention for fevers.13  

• Manufacturers should provide a single, consistent dosing chart reflecting the same units 
of measure for all liquid, pediatric formulations of acetaminophen. 

• Manufacturers of pediatric oral, solid dosage forms should ensure that dosage forms 
coincide with the dosage(s) specified in the dosing directions.  For example, if dosing 
directions require patients to split tablets, the tablets should be scored to easily allow for 
this manipulation.   

DMEPA believes that the above recommendations can minimize medication errors associated 
with the use of acetaminophen in pediatric patients; however, the importance of education of 
providers and consumers should not be overlooked.  Increased education for consumers and 
providers about the varying formulations and concentrations of acetaminophen, the presence of 
acetaminophen in many combination products, and the implications of therapeutic duplication 
may also minimize medication errors.  Additionally, increased education targeted at healthcare 
providers about recognition of the signs and symptoms of acetaminophen toxicity and how to 
properly treat acetaminophen toxicity may help minimize the devastating outcomes when these 
errors occur. 

Our previous reviews identified numerous reports of accidental ingestions that occurred when 
children were able to access acetaminophen without their parents’ knowledge.  We recommend 
that all manufacturers of pediatric acetaminophen formulations re-evaluate the designs of their 
container closures and ensure that they use child-resistant closures.  Additionally, manufacturers 
could further investigate the inclusion of a barrier in their package design that prohibits the easy 
emptying of contents in the event children are able to remove the cap. 

 
13 Watt K, Waddle E, Jhaveri R (2010).  Changing Epidemiology of Serious Bacterial Infections in Febrile 
Infants without Localizing Signs.  PloS ONE, 5(8), e12448. 
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EXECUTIVE SUMMARY 
This review provides drug utilization patterns for over-the-counter (OTC) sales and outpatient dispensed 
prescriptions for single-ingredient acetaminophen products in the U.S. from year 2000 through 2009.  
Proprietary drug use databases licensed by the FDA were used to conduct this analysis.  Data findings are as 
followed: 

• The sale of OTC and prescription acetaminophen products distributed as bottles/packages from 
manufacturers to retail and non-retail channels of distribution increased by approximately 38% from 
year 2001 to year 2009.   

• OTC acetaminophen products accounted for approximately 81% of the total sale of acetaminophen 
products in year 2009.  Of these, approximately 42% of the sales were OTC single-ingredient 
acetaminophen products.   

• During year 2009, the 160mg, 80mg, and 120mg strengths accounted for approximately 16%, 12%, and 
less than 1% of the sale of OTC single-ingredient acetaminophen products, respectively.  

• Rectal formulations accounted for less than 1% of the sale of OTC single-ingredient acetaminophen 
products while oral drops formulations accounted for approximately 35% of the sale of oral liquid 
formulations.   

• During the study period from year 2000 through 2009, the number of dispensed prescriptions for 
acetaminophen products increased by approximately 23%.  Prescription single-ingredient 
acetaminophen products accounted for approximately 1% of the total number of dispensed prescriptions 
for acetaminophen products. 

• During year 2009, the total number of dispensed prescriptions for the oral drop formulation of single-
ingredient acetaminophen accounted for 5% of the market while the rectal and chewable tablet 
formulations accounted for 4% and less than 1%, respectively.   

• During year 2009, the 160mg strength of single-ingredient acetaminophen accounted for approximately 
41% of the total number of dispensed prescriptions for single-ingredient acetaminophen, while the 
120mg and 80mg strengths accounted for 2% and 3%, respectively. 

• The number of inpatient discharges and patients with the primary diagnosis of acetaminophen poisoning 
increased by 37% and 35%, respectively.  By year 2009, approximately 40,300 discharges and 38,500 
patients were admitted to the hospitals for acetaminophen poisoning.   

• During year 2009, the majority of inpatient discharges and patients admitted through the emergency and 
non-emergency departments were patients aged 17 years and older.    

 

1 INTRODUCTION 
In preparation for the Pediatric Acetaminophen Dosing Advisory Committee meeting to be held on May 17-18, 
2011, the Division of Epidemiology (DEPI) was requested by the Division of Nonprescription Regulation 
Development (DNRD), Office of Drug Evaluation IV, to provide an analysis of OTC and outpatient prescription 
utilization patterns for single-ingredient acetaminophen products in the U.S. for years 2000 through 2009.   
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2 BACKGROUND 
Acetaminophen is a commonly found active ingredient in many OTC and prescription products.  It is widely 
used in the U.S. as an analgesic and antipyretic agent. 1  Given that acetaminophen is primarily metabolized by 
the liver to a toxic metabolite, overdoses of acetaminophen and the addition of alcohol consumption can lead to 
acute liver failure and even death.2,3   

Since the late 1990’s, the Agency has issued numerous regulations and taken action to educate healthcare 
professionals and consumers regarding hepatotoxicity associated with acetaminophen (see the following table 
for the list of the Agency’s actions).  Currently, the Agency is proposing appropriate pediatric and adult dosing 
guidelines for single-ingredient acetaminophen products.  A Pediatric Acetaminophen Dosing Advisory 
Committee meeting is scheduled to be held on May 17-18, 2011, to address the proposal on single-ingredient 
acetaminophen dosing for the pediatric population.  In support of this assessment, the Division of Epidemiology 
was consulted to conduct a drug usage analysis of acetaminophen products to put the pediatric acetaminophen 
dosing into context.  This review summarizes the sales pattern of OTC and prescription single-ingredient 
acetaminophen products from year 2001 through 2009, and the outpatient retail utilization patterns for 
prescription single-ingredient acetaminophen products from year 2000 through 2009. 

 

The Agency’s Previous Actions on Acetaminophen Products2 

Year Action 

Late 1990s The Agency became aware of and initiated actions to reduce the risk of acute liver failure 
associated with the use of acetaminophen.   

1998 The Agency issued a regulation to require all OTC acetaminophen products to include a labeling 
warning that concurrent consumption of alcohol and acetaminophen may cause liver damage.   The 
warning stated: Acetaminophen. ‘‘Alcohol Warning’’: ‘‘If you consume 3 or more alcoholic 
drinks every day, ask your doctor whether you should take acetaminophen or other pain 
relievers/fever reducers. Acetaminophen may cause liver damage.’’ 

2002 An Advisory Committee meeting was held to discuss unintentional liver toxicity associated with 
the use of OTC acetaminophen products.  The Advisory Committee recommended to include liver 
toxicity warning and distinctive easy-to-identify labeling on OTC acetaminophen packages, and 
advised the Agency and the manufacturers to educate consumers and healthcare professionals 
about the risk of liver failure associated with the use of acetaminophen.    

2004 The Agency launched a public education campaign to educate consumers about acetaminophen 
overdosing and liver toxicity associated with the use of acetaminophen.  The Agency also sent 
letters to every state board of pharmacy recommending labeling of acetaminophen containers to 
include: 1) the term acetaminophen, not APAP, 2) instructions to avoid concurrent use of other 
acetaminophen containing products, 3) instructions not to exceed maximum daily recommended 

                                                      
1 Kaufman DW, Kelly JP, Rosenberg L, et al., ‘‘Recent Patterns of Medication Use in the Ambulatory Adult Population of 
the United States: The Slone Survey,’’  JAMA.  2002;287(3):337-344.  Accessed November 10, 2010.  Available at: 
http://jama.ama-assn.org/cgi/content/full/287/3/337  
2 US Food and Drug Administration.  “June 29-30, 2009: Joint Meeting of the Drug Safety and Risk Management Advisory 
Committee with the Anesthetic and Life Support Drugs Advisory Committee and the Nonprescription Drugs Advisory 
Committee; Meeting Announcement.”  Data collected in November 2010.  Available at: 
http://www.fda.gov/AdvisoryCommittees/Calendar/ucm143083.htm  
3 Online Wikipedia: The Free Encyclopedia.  Data collected in November 2010.  Available at:   
http://en.wikipedia.org/wiki/Acetaminophen and http://en.wikipedia.org/wiki/Acetaminophen_toxicity  
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acetaminophen dose, and 4) instructions to avoid concurrent consumption of alcohol and 
acetaminophen.   

2006 The Agency proposed that OTC acetaminophen products include new safety information on the 
label and identify acetaminophen on the containers.   

2007 The Agency formed a multidisciplinary working group to assess and propose recommendations to 
reduce the risk of liver failure associated with the use of acetaminophen.  The working group 
decided to present the issues and recommendations for implementation as a public discussion 
before taking further action.  

2009 The Agency’s multidisciplinary working group presented the issues of liver injury associated with 
the use of acetaminophen and recommendations to an Advisory Committee.  The Advisory 
Committee recommended: 1) lowering the maximum total daily dose of acetaminophen products 
(4 grams/day), and the single adult dose limited to 650mg, 2) switching the higher doses (≥ 
500mg) to prescription status, 3) only one concentration of OTC acetaminophen liquid be 
available, and 4) the labeling to include the term acetaminophen, a box warning about potential 
liver damage, and a Medication Guide to patients. 4   

 

3 METHODS AND MATERIAL  

3.1 DATA SOURCES USED  
Proprietary drug use databases licensed by the Agency were used to conduct this analysis (see Appendix 2 for 
full database descriptions).   

The IMS Health, IMS National Sales Perspective™ was used to analyze the total sale of OTC and prescription 
acetaminophen products measured in eaches (packages, bottles, or vials of a product shipped in a unit) sold from 
manufacturers to retail and non-retail channels of distribution for years 2001 through 2009.  OTC single-
ingredient acetaminophen sales were also analyzed by strength and dosage form.    

The SDI, Vector One®: National (VONA) was used to obtain an estimate of the number of outpatient 
prescriptions dispensed for single-ingredient acetaminophen products, stratified by dosage form, strength, and 
prescribing specialties, for years 2000 through 2009.  Diagnoses associated with the use of prescription single-
ingredient acetaminophen products were collected from SDI, Physician Drug and Diagnosis Audit (PDDA) from 
year 2000 to 2009.  SDI, Inpatient Healthcare Utilization System (IHCarUS) was also used to obtain an estimate 
of the number of inpatient discharges and patients (stratified by age: 0-1, 2-6, 7-12, 13-16, and 17+ years) with 
the primary diagnosis of acetaminophen poisoning by ICD-9 code 965.4 from year 2002 to 2009.   

  

4 RESULTS 

4.1 OVERALL ACETAMINOPHEN SALES (TABLE 1, FIGURES 1-2) 

                                                      
4 U.S. Food and Drug Administration.  “Minutes for the June 29-30, 2009 Joint Meeting of the Drug Safety and Risk 
Management Advisory Committee with the Anesthetic and Life Support Drugs Advisory Committee and the 
Nonprescription Drugs Advisory Committee.”  Data collected in November 2010.  Available at:  
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/DrugSafetyandRiskManagement
AdvisoryCommittee/UCM179888.pdf   
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During the study period from year 2001 to 2009, the sale of OTC and prescription acetaminophen products, as a 
whole, distributed directly from manufacturers to retail and non-retail channels of distribution in the U.S. 
increased by approximately 38% from 317 million bottles/packages to 438 million bottles/packages.  OTC 
acetaminophen products accounted for the highest amount of sales over prescription acetaminophen products 
throughout the time period studied.  In year 2009, approximately 81% (356 million bottles/packages) and 19% 
(82 million bottles/packages) of the total sales were for OTC and prescription acetaminophen products, 
respectively.  OTC combination acetaminophen products accounted for approximately 58% (205 million 
bottles/packages) while OTC single-ingredient acetaminophen products accounted for 42% (151 million 
bottles/packages) of the sales.  All of the prescription acetaminophen products were sold as combination 
products throughout the study period.   

4.2 SALE OF OVER-THE-COUNTER SINGLE-INGREDIENT ACETAMINOPHEN PRODUCTS 

4.2.1 Dosage Form Analysis (Table 2, Figures 3)  
OTC single-ingredient acetaminophen products are comprised of oral liquid, regular oral solid, long-acting oral 
solid, and rectal formulations (Table 2).  During the study period from year 2001 to year 2009, the sale of oral 
liquid, regular oral solid and long-acting oral solid formulations increased while the sale of rectal (suppository) 
formulations decreased.  During year 2009, regular oral solid formulations accounted for approximately 65% 
(98.6 million bottles/package) of the sale of OTC single-ingredient acetaminophen products, followed by oral 
liquid formulations with 25% (37.6 million bottles/packages) of sales, long-acting oral solid formulations with 
9% (13.7 million bottles/packages) of sales, and rectal formulations with less than 1% (972,000 
bottles/packages) of sales.  Among the oral liquid formulations, the sale of oral drops, ready-made oral 
suspension, non-specific liquid5, and expectorant liquid formulations increased while the sale of elixir, syrup, 
and other oral liquid formulations decreased from year 2001 to year 2009.   

In an effort to look at the pediatric use of OTC single-ingredient acetaminophen products, we analyzed the sales 
trend of concentrated oral drop formulations under oral liquid formulations as well as the sales trend of rectal 
formulations (Table 2, Figure 3).  During the time period studied, the sale of oral drop formulations increased by 
approximately 65.5% while the sale of rectal formulation decreased by approximately 34.5%.  During year 
2009, oral drop formulations accounted for around 35% of the sale of oral liquid formulations of OTC single-
ingredient acetaminophen products.  At the same time period, rectal formulations accounted for less than 1% of 
the sale of all OTC single-ingredient acetaminophen products.   

4.2.2 Product Strength Analysis (Table 3)  
The sales trend of the 160mg, 120mg, and 80mg strengths were also analyzed to estimate the pediatric use of 
OTC single-ingredient acetaminophen products.  From year 2001 to year 2009, the sale of the 160mg strength 
almost doubled while the sale of the 80mg strength increased by around 26%.  However, the sale of the 120mg 
strength decreased by approximately 37%.  During year 2009, the 160mg, 80mg, and 120mg strengths 
accounted for approximately 16%, 12%, and less than 1% of the sale of OTC single-ingredient acetaminophen 
products, respectively.   

4.3 PRESCRIPTION SINGLE-INGREDIENT ACETAMINOPHEN PRODUCTS 

4.3.1 Overall Prescription Analysis (Table 4 and Figure 4) 
All prescription acetaminophen products are combination acetaminophen products except for those OTC single-
ingredient acetaminophen products dispensed under a physician’s order.  The number of dispensed prescriptions 
for acetaminophen products increased by approximately 23% from 156 million prescriptions in year 2000 to 193 
million prescriptions in year 2009.  Prescription combination acetaminophen products accounted for 99% (191 

                                                      
5 Non-specific liquid formulations include oral liquids and solutions that do not fit into the traditional categories. 
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million prescriptions) of dispensed prescriptions while prescription single-ingredient acetaminophen accounted 
for 1% (2.1 million prescriptions).  The number of dispensed prescriptions for single-ingredient acetaminophen 
products decreased by approximately 50% during the study period.  

4.3.2 Dosage Form Analysis (Table 5 and Figure 5)  
Among prescription single-ingredient acetaminophen products, the number of dispensed prescriptions for the 
oral drops, rectal, and chewable tablet formulations decreased by approximately 86%, 6%, and 94%, 
respectively.  During year 2009, the total number of dispensed prescriptions for the oral drop formulation of 
single-ingredient acetaminophen accounted for 5% of the market while the rectal and chewable tablet 
formulations accounted for 4% and less than 1%, respectively. 

4.3.3 Product Strength Analysis (Table 6)  
During the study period, the number of dispensed prescriptions for the 160mg, 120mg, and 80mg strengths of 
prescription single-ingredient acetaminophen products decreased by approximately 30%, 5%, and 85%, 
respectively.  During year 2009, the 160mg strength of single-ingredient acetaminophen accounted for 
approximately 41% of the total number of dispensed prescriptions for single-ingredient acetaminophen, while 
the 120mg and 80mg strengths accounted for 2% and 3%, respectively.      

4.3.4 Prescribing Specialty Analysis (Table 7 and Figure 6)  
During year 2000, General Practice/Family Medicine/Osteopathic specialists was the top prescribing specialty 
for prescription single-ingredient acetaminophen with 30% of dispensed prescriptions, followed by Pediatricians 
with 27% (Table 7, Figure 6).  From year 2002 to year 2005, Pediatricians took the lead with the most dispensed 
prescriptions.  Since year 2000, the number of dispensed prescriptions prescribed by General Practice/Family 
Medicine/Osteopathics specialists and Pediatricians decreased by approximately 57% and 53.5%, respectively.  
General Practice/Family Medicine/Osteopathics specialists and Pediatricians, however, continued to be in the 
lead, prescribing approximately 26% and 25%, respectively, of the total number of dispensed prescriptions for 
single-ingredient acetaminophen products in year 2009.     

4.3.5 Diagnosis Analysis (Table 8)  
According to office-based physician practices in the U.S., the most common diagnosis code associated with the 
use of prescription single-ingredient acetaminophen was “Disease of the Respiratory System” (ICD-9 code 
460.0-519.9) accounting for approximately 25% of uses.  This was followed by conditions related to “Fractures, 
Sprains, Contusions, and Injuries” (ICD-9 code 801.0-999.9), “Disease of the Musculoskeletal System & 
Connective Tissue” (ICD-9 code 710.0-739.9), and “Fever & General Symptoms” (ICD-9 code 780.0-789.7) 
with approximately 17%, 12.5%, and 12%, respectively.   

4.4 INPATIENT ACETAMINOPHEN POISONING ANALYSIS (ICD-9 CODE 965.4)  
Inpatient Discharges Analysis (Table 9 and Figure 7) 

The number of inpatient discharges with the primary diagnosis of acetaminophen poisoning (ICD-9 code 965.4) 
increased by approximately 37% from 29,500 discharges in year 2002 to 40,300 discharges in year 2009.  
Approximately 80% (32,100 discharges) of the total inpatient discharges in year 2009 were admitted through the 
emergency departments while approximately 20% (8,200 discharges) of the total inpatient discharges were 
admitted directly to the hospital (non-emergency departments).  During the study period, the majority of 
inpatient discharges admitted through the emergency (89%-93%) and non-emergency departments (78%-85%) 
were patients aged 17 years and older.  While the number of inpatient discharges aged 0-1 years old who were 
admitted through the emergency departments decreased over the years, the number of inpatient discharges aged 
2-6 years and 7-12 years old who were admitted through the emergency departments as well as the number of 
inpatient discharges aged 0-1 years, 2-6 years, and 7-12 years old who were admitted directly to the hospitals 
appeared to increase.  By year 2009, the total number of inpatient discharges aged 0-1 years, 2-6 years, and 7-12 
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years with the primary diagnosis of acetaminophen poisoning admitted through the emergency departments 
accounted for less than 1% each.  The total number of inpatient discharges aged 0-1 years and 7-12 years 
admitted directly to the hospital accounted for less than 1% each of the total during year 2009 while those aged 
2-6 years accounted for nearly 2% of inpatient discharges admitted directly to the hospital.   
 

Inpatient Patients Analysis (Table 10 and Figure 7) 

Similar to inpatient discharge analysis, the number of patients with the primary diagnosis of acetaminophen 
poisoning (ICD-9 code 965.4) increased by approximately 35% from 28,600 patients in year 2002 to 38,500 
patients in year 2009.  Approximately 82% (31,600 patients) of the total patients in year 2009 were admitted 
through the emergency departments while approximately 20.5% (7,900 patients) of the total patients were 
admitted directly to the hospitals (non-emergency departments).  During the study period, the majority of 
patients admitted through the emergency (89%-93%) and (78%-85%) non-emergency departments were aged 17 
years and older.  While the number of patients aged 0-1 years old who were admitted through the emergency 
departments appeared to decrease over the years, the number of patients aged 2-6 years and 7-12 years old who 
were admitted through the emergency departments as well as the number of patients aged 0-1 years, 2-6 years, 
and 7-12 years old who were admitted directly to the hospitals appeared to increase.  By year 2009, the total 
number of patients aged 0-1 years, 2-6 years, and 7-12 years with the primary diagnosis of acetaminophen 
poisoning admitted through the emergency departments accounted for less than 1% each.  The total number of 
patients aged 0-1 years and 7-12 years with the primary diagnosis of acetaminophen poisoning admitted directly 
to the hospital accounted for less than 1% and approximately 1%, respectively, while those aged 2-6 years 
accounted for nearly 2%.   
 

5 DISCUSSION 
The purpose of the analyses in this review was to describe sales and use of OTC and prescription single-
ingredient acetaminophen products.  No statistical tests were performed to determine changes over time.   

The analyses in this review suggest an increase in the sale of OTC single-ingredient acetaminophen products, 
but a reduction in the number of dispensed prescriptions of single-ingredient acetaminophen products during the 
study period.  Additionally, the analyses suggest that the sale of oral drops formulations and the 80mg strength 
of OTC single-ingredient acetaminophen products may have increased while the number of dispensed 
prescriptions for oral drops and chewable tablet formulations and the 80mg strength of prescription single-
ingredient acetaminophen products may have decreased.   

The inpatient acetaminophen poisoning data stratified by age are only available from year 2002 forward and 
they cannot be further stratified by age in months for pediatric patients aged less than 1 year old.  Our analysis 
showed a possible increase in the number of inpatient discharges and patients aged 2-6 years and 7-12 years old 
who were admitted through the emergency departments and those aged 0-1 years, 2-6 years, and 7-12 years old 
who were admitted directly to the hospitals with a primary diagnosis of acetaminophen poisoning on their 
inpatient claim record; further verification with medical records abstraction will be needed to validate these 
findings.  

Findings from this review should be interpreted in the context of the known limitations of the databases used.  
The IMS Health, IMS National Sales Perspectives™ data do not provide a direct estimate of use but do provide 
a national estimate of units sold from the manufacturer to various channels of distribution.  The amount of 
product purchased by these retail and non-retail channels of distribution may be a possible surrogate for use, if 
we assume that facilities purchase drugs in quantities reflective of actual patient use.  At this time, we are unable 
to determine user demographics, frequency or amount of OTC products used at the consumer level, and 
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concurrent product use.  Furthermore, IMS estimates that approximately 50% of all U.S. OTC sales activity is 
captured in this database.6   

The dispensed prescription data provided by SDI, Vector One®: National (VONA) database captures retail 
prescription activity with a reasonable amount of certainty based on the large sample size of pharmacies and 
data projection methodology.  However, data on OTC product use is not captured in this database.  A reliable 
estimate of OTC product usage is not possible given the limitations of the drug usage databases available at the 
Agency’s disposal.  Unlike prescription transactions which capture detailed information on the drug product 
being dispensed as well as patient demographic data and prescribing specialty data, transactions for OTC 
products are not captured in the same method.  Furthermore, the ease of accessibility for OTC products 
compared to prescription products and the PRN (as needed) nature of use make estimating OTC product usage 
difficult.  For these reasons, the true extent of use for OTC acetaminophen products alone or in combination 
with other drug products is at best underestimated in this analysis.  

The SDI inpatient charge data master (CDM) sample does not include Federal hospitals, including VA facilities, 
and some other specialty hospitals, and does not necessarily represent all acute care hospitals in the U.S. in all 
markets. Caveats of the SDI inpatient data source are common to this type of charge information, but are mostly 
limited to limitations of charge descriptions and what is actually entered by the sample hospitals. However, 
validations of the SDI CDM data using both the National Hospital Discharge Survey (NHDS) and the AHRQ 
HCUP data have shown SDI’s data to be accurate across many therapeutic areas.  We are continuing to explore 
other data sources which will allow more rigorous statistical analysis of trends over time, including the 
calculation of rates and confidence intervals. 
 

6 CONCLUSIONS 
During the study period, the sale of OTC and prescription acetaminophen products increased by approximately 
38% and the number of dispensed prescription for prescription acetaminophen products increased by 
approximately 23%.  In year 2009, approximately 151 million bottles/packages of OTC single-ingredient 
acetaminophen products were sold and approximately 2.1 million prescriptions were dispensed for prescription 
single-ingredient acetaminophen products.  The sale of OTC oral drops formulations and the 80mg strength of 
single-ingredient acetaminophen products increased during the study period while the number of dispensed 
prescriptions for oral drops and chewable tablet formulations as well as the 80mg strength decreased.  The sales 
data seem to indicate an increase in the pediatric use of OTC single-ingredient acetaminophen products.  In 
addition, the inpatient hospital data seem to indicate an increase in the number of inpatient discharges and 
patients aged 2-6 years and 7-12 years old who were admitted through the emergency departments and those 
aged 0-1 years, 2-6 years, and 7-12 years old who were admitted directly to the hospitals with the primary 
diagnosis of acetaminophen poisoning.  Although prescribing to single-ingredient acetaminophen products 
constitutes a very small proportion of use, “General Practice/Family Medicine/Osteopathic” and “Pediatrician” 
specialists were the top prescribing specialties associated with dispensed prescriptions of single-ingredient 
acetaminophen.  The most common diagnosis associated with the use of prescription single-ingredient 
acetaminophen was “Disease of the Respiratory System.”   

 

   

 
6 IMS Health, IMS National Sales Perspectives™ Retail and Non-Retail Sample Coverage of the Universe (09/15/06). 



 

APPENDIX 1:  FIGURES AND TABLES 
 

2001 2002 2003 2004 2005 2006 2007 2008 2009
Eaches Eaches Eaches Eaches Eaches Eaches Eaches Eaches Eaches

TOTAL MARKET 317,437,317 313,388,787 333,496,089 290,225,945 316,375,300 320,586,400 350,119,500 371,607,900 437,592,200 37.9%

OVER-THE-COUNTER 272,251,677 261,243,576 273,874,025 227,903,626 247,811,600 248,802,700 275,072,900 293,591,400 355,570,100 30.6%
COMBINATION 160,470,238 152,371,351 163,914,418 131,287,079 143,995,700 151,339,400 170,843,300 179,188,000 204,689,500 27.6%
SINGLE-INGREDIENT 111,781,439 108,872,225 109,959,607 96,616,547 103,815,900 97,463,300 104,229,600 114,403,300 150,880,600 35.0%

PRESCRIPTION 45,185,640 52,145,211 59,622,064 62,322,319 68,563,700 71,783,700 75,046,600 78,016,500 82,022,100 81.5%
COMBINATION 45,185,640 52,145,211 59,622,064 62,322,316 68,563,700 71,783,700 75,046,600 78,016,500 82,022,100 81.5%
SINGLE-INGREDIENT 3

Table 1.  Total Sale of Over-the-Counter and Prescription Acetaminophen Products Distributed from Manufacturers to Retail* and Non-Retail** Channels of Distribution, Years 2001-
2009

YEAR
% Change from 
Y2001 to Y2009

IMS Health.  IMS National Sales Perspective™.  Years 2001-2009.  Extracted September and December 2010. Files:  1009apa1.dvr, fr01apap.dvf, fr02apap.dvf, fr03apap.dvf, fr04apap.dvf
*Retail channels include chain, independent, foodstore, mail order, and mass merchandise pharmacies in the entire United States.

***Eaches refer to the number of packages, bottles and vials of a product shipped in a unit.
**Non-Retail channels include hospitals, long-term care facilities, clinics, home healthcare providers, and HMOs in the entire United States.

 
 
 

Figure 1.  Total Sale of Over-the-Counter and Prescription Acetaminophen 
Products Distributed from Manufacturers to Retail and Non-Retail Channels of 

Distribution, Years 2001-2009
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Figure 2.  Sale of Over-the-Counter Combination and Single-Ingredient 
Acetaminophen Products, Years 2001-2009
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2001 2002 2003 2004 2005 2006 2007 2008 2009
Eaches Eaches Eaches Eaches Eaches Eaches Eaches Eaches Eaches

OTC SINGLE-INGREDIENT ACETAMINOPHEN 111,781,439 108,872,225 109,959,607 96,616,547 103,815,900 97,463,300 104,229,600 114,403,300 150,880,600
SYSTEMIC ORAL SOLID REG 83,734,990 79,895,587 75,172,742 62,328,631 64,551,800 61,058,800 64,955,900 71,689,300 98,600,900

TABS COATED REGULAR 54,175,046 50,541,040 48,268,754 38,942,315 38,692,600 34,863,700 38,242,300 42,338,800 58,878,700
TABS UNCOATED REGULAR 28,205,052 28,226,537 25,491,870 22,323,829 24,678,700 25,313,600 25,488,000 28,492,900 38,890,100
CAPS REGULAR 1,354,892 1,128,010 1,412,118 1,062,487 1,180,500 856,600 1,194,200 857,600 832,100
OTHR ORAL SOLID REGULAR 24,900 31,400

SYSTEMIC ORAL LIQUID 22,765,717 22,935,265 25,400,778 21,805,971 26,331,400 26,229,300 28,648,100 31,094,700 37,617,600
ORAL DROPS 7,981,082 8,418,570 9,133,472 7,820,189 9,047,800 9,673,500 10,687,000 11,145,900 13,208,300
REDY-MDE SUSPENSION ORA 4,062,971 4,418,010 4,960,298 3,996,189 5,091,200 4,835,500 5,664,400 6,907,200 9,615,600
NON-SPECIFIC LIQUID 3,809,757 5,087,075 5,597,567 5,953,411 7,229,500 7,308,700 7,976,700 8,492,600 9,575,000
ELIXIR 6,679,106 4,867,373 5,342,577 3,881,464 4,895,000 4,388,700 4,313,400 4,538,800 5,196,500
EXPECTORANT LIQUID 1,252 1,753 1,588 3,320 4,100 5,000 6,700 10,300 22,200
SYRUP 286 14 301,681 118,461 46,900 13,600 0 0
OTHER ORAL LIQUID 231,263 142,470 63,595 32,937 16,800 4,300 0

SYSTEMIC ORAL SOLID L/A 3,797,036 4,482,906 7,837,996 11,204,719 11,555,700 9,014,400 9,550,700 10,516,500 13,690,600
TABS COATED LONG ACTING 3,797,036 4,482,906 7,837,996 11,204,719 11,555,700 9,011,200 9,537,900 10,478,800 13,605,100
TABS UNCOATED LG/ACT 3,300 12,800 37,700 85,600

SYSTEMIC RECTAL 1,483,696 1,558,467 1,548,091 1,277,226 1,377,000 1,160,800 1,074,900 1,102,900 971,500
SUPPOSITORY SYSTEMIC 1,483,696 1,558,467 1,548,091 1,277,226 1,377,000 1,160,800 1,074,900 1,102,900 971,500

YEAR
Table 2.  Sale of Over-the-Counter Single-Ingredient Acetaminophen Products by Dosage Forms, Years 2001-2009

IMS Health.  IMS National Sales Perspective™.  Years 2001-2009.  Extracted September and December 2010. Files:  1009apa1.dvr, fr01apap.dvf, fr02apap.dvf, fr03apap.dvf, 
fr04apap.dvf  
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Figure 3.  Sale of Oral Drops and Rectal Formulations of Over-the-Counter Single-
Ingredient Acetaminophen Products, Years 2001-2009
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2001 2002 2003 2004 2005 2006 2007 2008 2009
Eaches Eaches Eaches Eaches Eaches Eaches Eaches Eaches Eaches

OTC SINGLE-INGREDIENT ACETAMINOPHEN 111,781,439 108,872,225 109,959,607 96,616,547 103,815,900 97,463,300 104,229,600 114,418,700 150,902,500
500MG 61,887,211 57,512,450 54,977,317 44,866,139 46,651,400 44,773,800 49,717,000 53,722,200 71,078,300
160MG 11,994,844 13,239,155 14,840,682 12,690,452 16,071,900 15,929,700 17,718,600 19,414,200 23,947,100
325MG 15,543,282 15,851,054 14,365,349 12,596,782 13,955,500 11,808,900 9,892,000 12,508,500 20,858,400
80MG 13,972,845 14,473,605 15,075,638 12,409,587 12,465,400 13,300,000 14,437,300 15,079,900 17,617,800
120MG 647,172 704,597 710,017 598,341 655,900 491,900 448,600 457,800 405,900
300MG 385,418 515,608 352,254 284,839 282,700 267,600 265,400 257,700 281,900
> 500MG 4,148,739 4,848,386 8,173,409 11,507,793 11,869,100 9,375,000 10,112,800 11,210,100 14,458,000
ALL OTHERS 3,201,928 1,727,370 1,464,941 1,662,614 1,864,000 1,516,400 1,637,900 1,768,300 2,255,100

YEAR
Table 3.  Sale of Over-the-Counter Single-Ingredient Acetaminophen Products by Product Strengths, Years 2001-2009

IMS Health.  IMS National Sales Perspective™.  Years 2001-2009.  Extracted October and December 2010.  File:  1010apap.dvr, st01apap.dvf, st02apap.dvf, st03apap.dvf, 
st04apap.dvf  
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs

Total Market 156,287,165 160,861,555 161,752,416 164,960,007 169,403,037 177,034,961 183,440,709 190,852,971 195,517,390 192,764,962
Combination Acetaminophen 152,076,914 156,873,860 158,896,305 162,289,725 167,388,454 174,832,448 181,506,072 189,012,296 193,665,457 190,642,008
Single-Ingredient Acetaminophen 4,210,251 3,987,695 2,856,111 2,670,282 2,014,583 2,202,513 1,934,637 1,840,675 1,851,933 2,122,954

YEAR
Table 4.  Projected Number of Dispensed Prescriptions for Acetaminophen Products, Years 2000-2009

Source:  SDI, Vector One®: National (VONA).  Years 2000-2009.  Extracted December 2010.  File: VONA 2010-1423 APAP PEDS class 2000-2009 12-2-10.xlS  
 
 

Figure 4.  Projected Number of Dispensed Prescriptions for 
Acetaminophen Products, Years 2000-2009
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs

Prescription Single-Ingredient Acetaminophen 4,210,251 3,987,695 2,856,111 2,670,282 2,014,583 2,202,513 1,934,637 1,840,675 1,851,933 2,122,954
      Regular Tab 2,025,530 1,816,797 896,503 821,558 643,118 672,769 907,473 922,232 888,787 1,042,282
      Elixir 1,218,107 1,251,727 1,301,716 1,311,243 1,003,477 1,132,842 706,107 633,957 699,532 878,558
      Drops 697,197 642,258 418,827 309,567 246,792 275,041 198,092 158,317 145,245 96,815
      Rectal Supp, Syst 90,080 94,092 74,248 95,699 93,177 95,563 83,125 80,177 81,510 84,853
      Regular Cap 31,405 27,033 69,742 63,540 8,469 8,769 29,714 35,908 27,618 14,306
      Chewable Tab 48,055 39,794 22,758 16,172 9,485 8,905 2,991 2,076 3,042 3,053
      Other Oral Liquid 24,363 23,931 19,242 14,245 8,721 5,963 5,210 6,205 4,553 1,777
      Suspension 59,949 77,350 46,991 31,153 689 183 572 945 883 720
      Susp Mix 15,564 14,711 6,075 7,105 652 2,478 1,354 858 762 590
      Pediatric Liquid 1 2 9 -- 3 -- -- -- -- --

Table 5.  Projected Number of Dispensed Prescriptions for Single-Ingredient Acetaminophen Products by Formulations, Years 2000-2009
YEAR

Source: SDI, Vector One®: National (VONA).  Years 2000-2009.  Extracted December 2010.  File:  VONA 2010-1423 APAP PEDS class form 12-3-10.xls  
 

Figure 5.  Projected Number of Dispensed Prescriptions for Oral Drops, Rectal, and 
Chewable Tablet Formulations of Single-Ingredient Acetaminophen Products, Years 2000-
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs

Total Single-Ingredient Acetaminophen 4,210,251 3,987,695 2,856,042 2,670,293 2,014,498 2,202,494 1,934,637 1,840,675 1,851,933 2,122,954
      GP/FM/DO 1,270,794 1,151,885 690,329 566,321 409,712 468,323 435,135 418,227 454,733 548,809
      PED 1,149,981 1,143,080 775,661 707,641 497,762 597,241 421,849 377,721 426,737 534,476
      UNSPEC 70,802 63,790 562,863 684,436 595,967 558,145 436,345 472,598 411,980 331,272
      IM 718,966 671,071 287,426 245,798 190,938 231,325 252,572 231,202 231,670 302,351
      HOSP 254,650 239,298 98,741 82,526 59,097 59,133 64,858 50,272 32,492 25,035
      NP 46,659 66,270 48,947 41,716 29,695 37,636 37,512 39,114 48,304 73,777
      EM 100,920 104,949 65,469 64,456 41,668 48,194 44,319 37,390 36,790 49,230
      PA 37,778 47,683 18,015 23,279 18,445 28,336 26,347 30,744 37,947 60,170
      OB/GYN 46,527 44,749 29,336 25,272 17,070 19,719 19,179 17,065 15,093 16,579
      DENT 48,838 44,971 42,683 36,384 25,482 26,922 21,577 15,945 14,651 14,744
      GER 25,032 21,697 16,225 18,187 10,985 10,828 12,340 13,354 17,000 20,018
      ALL OTHERS 439,304 388,252 220,347 174,277 117,677 116,692 162,604 137,043 124,536 146,493
Source:  SDI, Vector One®: National.  Years 2000-2009.  Extracted December 2010.  File:  VONA 2010-1423 APAP PEDS specialties class 2000-2009 12-3-
10.xls

Table 7.  Projected Number of Dispensed Prescriptions for Single-Ingredient Acetaminophen Products by Top 10 Prescribing Specialties, Years 2000-
2009

YEAR

 

 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs TRxs

Prescription Single-Ingredient Acetaminophen 4,210,251 3,987,695 2,856,111 2,670,282 2,014,583 2,202,513 1,934,637 1,840,675 1,851,933 2,122,954
      160MG 1,251,070 1,294,928 1,239,912 1,234,319 956,853 1,092,506 676,672 625,115 699,571 877,654
      500MG 1,282,587 1,163,973 682,246 615,103 417,332 455,525 596,996 618,964 606,476 724,549
      325MG 800,014 708,774 306,598 289,019 245,229 238,327 351,598 350,663 319,252 343,917
      80MG 439,248 426,240 278,428 166,477 111,630 117,368 76,135 62,070 69,949 64,032
      120MG 50,986 51,749 38,595 46,518 43,900 48,455 43,630 42,752 42,300 48,189
      650MG 27,792 27,297 23,134 36,330 38,517 35,681 27,476 26,240 28,907 24,869
      300MG 320 214 -- -- -- -- -- -- -- 3
      ALL OTHERS 358,234 314,520 287,198 282,516 201,122 214,651 162,130 114,871 85,478 39,741

Table 6.  Projected Number of Dispensed Prescriptions for Single-Ingredient Acetaminophen Products by Product Strengths, Years 2000-2009
YEAR

Source: SDI: Vector One®: National (VONA).  Years 2000-2009.  Extracted December 2010.  File: VONA 2010-1423 APAP PEDS class strength 2000-2009 12-3-10.xls  

 

 

 



 

Figure 6.  Projected Number of Dispensed Prescriptions for Single-Ingredient 
Acetaminophen Products by Top 10 Prescribing Specialties, Year 2009
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Uses (000) %
Prescription Single-Ingredient Acetaminophen 202,806 100.0%
        Disease of the Respiratory System (460.0-519.9) 51,272 25.3%
        Fractures, Sprains, contusions, Injuries (801.0-999.9) 33,868 16.7%
        Disease of the Musculoskeletal System & Connective Tissue (710.0-739.9) 25,335 12.5%
        Fever & General Symptoms (780.0-789.7) 24,381 12.0%
        Bacterial, Viral, Parasitic Infections (001.0-138.0) 17,928 8.8%
        Disease of the Nervous System and Sense Organs (332.0-389.9) 16,826 8.3%
        V-Code Diagnoses 13,851 6.8%
        Disease of the Digestive System (527.1-569.9) 3,810 1.9%
        Neoplasms (140.0-239.8) 2,287 1.1%
        Mouth/Dental Disorders (520-526.9) 1,536 0.8%
        All Others 11,712 5.8%

Table 8.  Diagnoses Associated with the Use of Prescription Single-Ingredient Acetaminophen 
Products by Drug Classification, Years 2000-2009

Source: SDI, Physician Drug and Diagnosis Audit (PDDA).  Years 2000-2009.  Extracted December 2010.  
File:  PDDA 2010-1423 APAP PEDS class dx4 2000-2009 12-16-10.xls
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Discharges % Discharges % Discharges % Discharges % Discharges % Discharges % Discharges % Discharges %
Total Market 29,467          100.0% 30,138         100.0% 33,971        100.0% 33,898        100.0% 37,258         100.0% 38,376        100.0% 41,190        100.0% 40,341        100.0%
  Inpatient ER 23,464          79.6% 24,373          80.9% 27,645          81.4% 26,641          78.6% 29,365          78.8% 30,450          79.3% 32,880          79.8% 32,097          79.6%
    0-1 Years 40                 0.2% 76                 0.3% 76                 0.3% 61                 0.2% 94                 0.3% 49                 0.2% 22                 0.1% 38                 0.1%
    2-6 Years 81                 0.3% 59                 0.2% 92                 0.3% 156               0.6% 63                 0.2% 81                 0.3% 77                 0.2% 107               0.3%
    7-12 Years 47                 0.2% 144               0.6% 139               0.5% 37                 0.1% 43                 0.1% 89                 0.3% 51                 0.2% 116               0.4%
    13-16 Years 2,296            9.8% 2,467            10.1% 2,443            8.8% 1,839            6.9% 1,966            6.7% 2,042            6.7% 2,125            6.5% 2,186            6.8%
    17+ Years 20,999          89.5% 21,625          88.7% 24,895          90.1% 24,548          92.1% 27,198          92.6% 28,188          92.6% 30,597          93.1% 29,652          92.4%
    Unspecified 8                   0.0%
  Inpatient Non-ER 6,003            20.4% 5,765            19.1% 6,326            18.6% 7,256            21.4% 7,893            21.2% 7,926            20.7% 8,310            20.2% 8,244            20.4%
    0-1 Years 20                 0.3% 38                 0.7% 62                 1.0% 65                 0.9% 30                 0.4% 48                 0.6% 71                 0.9% 31                 0.4%
    2-6 Years 59                 1.0% 52                 0.9% 18                 0.3% 47                 0.7% 74                 0.9% 80                 1.0% 91                 1.1% 131               1.6%
    7-12 Years 41                 0.7% 40                 0.7% 54                 0.9% 72                 1.0% 46                 0.6% 58                 0.7% 46                 0.6% 76                 0.9%
    13-16 Years 1,063            17.7% 1,136            19.7% 954               15.1% 1,083            14.9% 1,027            13.0% 1,245            15.7% 1,382            16.6% 1,269            15.4%
    17+ Years 4,819            80.3% 4,499            78.0% 5,237            82.8% 5,989            82.5% 6,716            85.1% 6,495            82.0% 6,712            80.8% 6,737            81.7%
    Unspecified 8                 0.1%

2004 2005
YEAR

Table 9.  Projected Number of Inpatient Discharges with the Primary Diagnosis of Acetaminophen Poisoning (ICD-9 Code 965.4), Years 2002-2009

Source: SDI, Inpatient Healthcare Utilization System (IHCarUS).  Years 2002-2009.  Extracted December 2010.  File: IHCarUS 2010-1423 APAP PEDS ICD9 poisoning 12-20-10.xls

2006 2007 2008 20092002 2003

 
 

 

Patients % Patients % Patients % Patients % Patients % Patients % Patients % Patients %
Total Market 28,554     100.0% 29,265    100.0% 33,049   100.0% 32,383   100.0% 35,676    100.0% 36,856   100.0% 39,617   100.0% 38,545   100.0%
  Inpatient ER 23,279     81.5% 24,119     82.4% 27,356     82.8% 26,090     80.6% 28,707     80.5% 29,835     81.0% 32,243     81.4% 31,582     81.9%
    0-1 Years 40            0.2% 76            0.3% 76            0.3% 61            0.2% 94            0.3% 49            0.2% 22            0.1% 38            0.1%
    2-6 Years 81            0.3% 59            0.2% 92            0.3% 156          0.6% 63            0.2% 81            0.3% 77            0.2% 107          0.3%
    7-12 Years 47            0.2% 138          0.6% 139          0.5% 37            0.1% 43            0.1% 89            0.3% 51            0.2% 116          0.4%
    13-16 Years 2,290       9.8% 2,460       10.2% 2,432       8.9% 1,812       6.9% 1,932       6.7% 2,037       6.8% 2,107       6.5% 2,149       6.8%
    17+ Years 20,820     89.4% 21,386     88.7% 24,617     90.0% 24,025     92.1% 26,575     92.6% 27,579     92.4% 29,977     93.0% 29,173     92.4%
    Unspecified 8              0.0%
  Inpatient Non-ER 5,841       20.5% 5,597       19.1% 6,213       18.8% 6,982       21.6% 7,583       21.3% 7,691       20.9% 8,016       20.2% 7,918       20.5%
    0-1 Years 20            0.3% 38            0.7% 62            1.0% 65            0.9% 30            0.4% 48            0.6% 71            0.9% 31            0.4%
    2-6 Years 59            1.0% 52            0.9% 18            0.3% 47            0.7% 74            1.0% 80            1.0% 91            1.1% 131          1.6%
    7-12 Years 41            0.7% 40            0.7% 54            0.9% 72            1.0% 46            0.6% 58            0.7% 46            0.6% 76            1.0%
    13-16 Years 1,036       17.7% 1,110       19.8% 948          15.3% 1,058       15.2% 1,022       13.5% 1,233       16.0% 1,345       16.8% 1,219       15.4%
    17+ Years 4,684       80.2% 4,357       77.8% 5,130       82.6% 5,740       82.2% 6,411       84.5% 6,272       81.5% 6,456       80.5% 6,461       81.6%
    Unspecified 8            0.1%

2005

Table 10.  Projected Number of Inpatient Patients with the Primary Diagnosis of Acetaminophen Poisoning (ICD-9 Code 965.4), Years 2002-2009
YEAR

Source: SDI, Inpatient Healthcare Utilization System (IHCarUS).  Years 2002-2009.  Extracted December 2010.  File: IHCarUS 2010-1423 APAP PEDS ICD9 poisoning 12-20-10.xls

2006 2007 2008 20092002 2003 2004
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Figure 7.  Projected Number of Inpatient Discharges and Patients with the Primary 
Diagnosis of Acetaminophen Poisoning (ICD-9 Code 965.4), Years 2002-2009
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APPENDIX 2:  DATABASES DESCRIPTION 
IMS Health, IMS National Sales Perspectives™: Retail and Non-Retail 

The IMS Health, IMS National Sales Perspectives™ measures the volume of drug products, both prescription and OTC, 
and selected diagnostic products moving from manufacturers into various outlets within the retail and non-retail markets. 
Volume is expressed in terms of sales dollars, eaches, extended units, and share of market.  These data are based on 
national projections.  Outlets within the retail market include the following pharmacy settings: chain drug stores, 
independent drug stores, mass merchandisers, food stores, and mail service. Outlets within the non-retail market include 
clinics, non-federal hospitals, federal facilities, HMOs, long-term care facilities, home health care, and other 
miscellaneous settings.   
 
SDI Vector One®: National (VONA) 

SDI’s VONA measures retail dispensing of prescriptions or the frequency with which drugs move out of retail pharmacies 
into the hands of consumers via formal prescriptions. Information on the physician specialty, the patient’s age and gender, 
and estimates for the numbers of patients that are continuing or new to therapy are available. 

The Vector One® database integrates prescription activity from a variety of sources including national retail chains, mass 
merchandisers, mail order pharmacies, pharmacy benefits managers and their data systems, and provider groups. Vector 
One® receives over 2.0 billion prescription claims per year, representing over 160 million unique patients.  Since 2002 
Vector One® has captured information on over 8 billion prescriptions representing 200 million unique patients. 

Prescriptions are captured from a sample of approximately 59,000 pharmacies throughout the US.  The pharmacies in the 
data base account for nearly all retail pharmacies and represent nearly half of retail prescriptions dispensed nationwide.    
SDI receives all prescriptions from approximately one-third of the stores and a significant sample of prescriptions from 
the remaining stores. 
 
SDI Physician Drug & Diagnosis Audit (PDDA) 

SDI's Physician Drug & Diagnosis Audit (PDDA) is a monthly survey designed to provide descriptive information on the 
patterns and treatment of diseases encountered in office-based physician practices in the U.S.  The survey consists of data 
collected from over 3,200 office-based physicians representing 30 specialties across the United States that report on all 
patient activity during one typical workday per month.  These data may include profiles and trends of diagnoses, patients, 
drug products mentioned during the office visit and treatment patterns.  The data are then projected nationally by 
physician specialty and region to reflect national prescribing patterns.  

 
SDI Inpatient HealthCare Utilization System (IHCarUS) 

SDI’s Inpatient HealthCare Utilization System provides hospital inpatient and outpatient emergency department encounter 
transactions and patient level data drawn from hospital operational files and other reference sources. Encounter 
information is available from mid-2001, are collected weekly and monthly and are available 25-30 days after the end of 
each monthly period. This robust data set includes > 650 hospitals with hospital inpatient and outpatient encounters linked 
to select individual hospital departments by anonymized, longitudinal patient identifiers. These data include >7 million 
annual hospital inpatient encounters and >60 million annual hospital outpatient encounters (including ED visits) 
representing acute care, short-term hospital inpatient sites, and their associated hospital emergency departments in order to 
measure and track the near term health care utilization of hospitalized patients. Each hospital patient encounter includes 
detailed drug, procedure, device, diagnosis, and applied charges data as well as location of each service and room type 
(e.g. Pediatric ICU) by day for each patient’s entire stay, as well as patient demographics and admission/discharge 
characteristics. SDI’s datasets are geographically representative, and include claims across all third-party payer types, 
including commercial insurers, Medicare, Medicare Part D, Medicaid, and others, such as Tricare.   
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EXECUTIVE SUMMARY 
This review evaluates medication errors related to oral, single-ingredient, acetaminophen products in 
pediatric patients ages 0-to-less-than-13-years of age over a ten year period.  This review focuses on 
medication errors involving pediatric patients less than 13 years of age.  Additionally, DMEPA 
summarized the findings of four previous reviews that evaluated medication errors in pediatric 
patients treated with acetaminophen (OPDRA Consults 00-002/00-0053, 01-0177, 01-0216, and OSE 
Project 06-0077/06-0200).   

Our review of the cumulative data has confirmed that medication errors involving pediatric 
administration of acetaminophen continue to occur, and they have led to serious and sometimes fatal 
outcomes.  Confusion due to differing concentrations available on the market continues to be a major 
contributing factor to medication errors involving pediatric administration of acetaminophen.  We 
have also found that the number of medication errors reported is disproportionately larger in the 0-to-
less-than-2-years age group compared to the 2-to-less-than-7-years and 7-to-less-than-13-years age 
groups.   

During the course of our review, we identified overdoses as the most frequently reported type of 
medication error in pediatric patients across all age groups.  The causes of overdose errors appear to 
center around the availability of multiple formulations and concentrations, general knowledge 
deficits, varying dosing devices, unclear labels and labeling, and inadequate provision of dosing 
instructions to patients by their providers (see Section 4 for additional detail).   

Review of consumer inquiries received by McNeil between 1992 and 2000 found that the majority of 
the inquiries were requests for dosing instructions for children less than 2 years of age, with many of 
these inquiries related to the Infant Tylenol Drops.***  These findings underscore the importance of 
targeting interventions for this age group. 

DMEPA has consistently made recommendations designed to minimize medication errors associated 
with the use of acetaminophen in the pediatric population in previous reviews.  After reviewing the 
cumulative data, we again provide recommendations for a single concentration for liquid, pediatric 
formulations of acetaminophen, a single, consistent, calibrated measuring device, and adding dosing 
information for children under 2 years of age.  Additionally, although not considered medication 
errors, accidental ingestions were identifed in previous reviews as well as during our updated AERS 
search; therefore, we have also included recommendations designed to minimize accidental 
ingestions.  Our full recommendations are outlined in Section 5 of this review. 

1 BACKGROUND 

1.1 INTRODUCTION 
Acetaminophen is a widely used medication in the pediatric population.  Despite the fact that over-
the-counter (OTC) preparations containing acetaminophen are not labeled with directions for use in 
children less than 2 years of age, there is evidence to suggest that single-ingredient acetaminophen is 
the most common OTC medication used in patients in the United States from birth through 23 
months.1  Although the risk of toxic reactions to acetaminophen appears to be lower in children than 
in adults, unintentional overdoses have led to serious outcomes, including death.2  It has been 

                                                      
*** This is proprietary information from McNeil that has been cleared for public release. 
1 Vernacchio L, Kelly JP, Kaufman DW, et al (2009).  Medication Use Among Children <12 Years of Age in the United 
States: Results From the Slone Survey.  Pediatrics, 124, 446 – 454.  
2 American Academy of Pediatrics Committee on Drugs (2001).  Acetaminophen Toxicity in Children.  Pediatrics, 108 (4), 
1020 – 1024. 
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reported that seventy percent of emergency department visits, across all age groups, related to single 
ingredient acetaminophen were due to unintentional overdose and two-thirds of those overdoses 
occurred in children less than 12 years of age.3 

The Division of Nonprescription Regulation Development (DNRD) is currently assessing whether 
there are adequate data to support adding weight-based dosing information for pediatric patients less 
than 2 years of age to the OTC Internal Analgesic, Antipyretic, and Antirheumatic Drug Products 
Tentative Final Monograph.  Additionally, DNRD is assessing the appropriateness of adding a 
weight-based dosing regimen to the Tentative Final Monograph’s existing age-based dosing regimen 
for children ages 2 through 12 years.  DNRD is also interested in determining how improper dosing 
and other medication errors with acetaminophen can be minimized in the pediatric population.  To 
assist with this assessment, a joint meeting of the Nonprescription Drugs Advisory Committee 
(NDAC) and Pediatric Advisory Committee (PAC) is planned for May 17 and 18, 2011.  This review 
will provide context to aid in the Advisory Committee’s deliberations. 

DNRD requested the Division of Medication Error Prevention and Analysis (DMEPA) search the 
AERS database to identify and assess medication errors related to oral, single-ingredient, 
acetaminophen products in pediatric patients ages 0-to-less-than-13-years of age over a ten year 
period.  This review focuses on medication errors involving pediatric patients less than 13 years old 
using the following age groups:  0-to-less-than-2-years, 2-to-less-than-7-years, and 7-to-less-than-13-
years.  Additionally, DMEPA was asked to summarize the findings of four previous reviews that 
evaluated medication errors in pediatric patients treated with acetaminophen (OPDRA Consults 00-
002/00-0053, 01-0177, 01-0216, and OSE Project 06-0077/06-0200).     

1.2 REGULATORY HISTORY 
Acetaminophen was first designated in the Federal Register (FR) as exempt from prescription-
dispensing requirements of Section 503(b)(1)(C) of the Federal Food, Drug, and Cosmetic Act in 
1955 and has been marketed over-the-counter (OTC) since.  The FR notice provided pediatric dosing 
for children 6 to 12 years of age, with the dose being one-half of the maximum adult dose or dosage.4 

Subsequently, the FDA classified acetaminophen as a Category I analgesic product in the Proposed 
Rule for OTC Internal Analgesic, Antipyretic, and Antirheumatic Products published on July 8, 1977 
based on the recommendations made by the Advisory Review Panel on OTC Internal Analgesic and 
Antirheumatic Products.  This Proposed Rule established a monograph for OTC Internal Analgesic, 
Antipyretic, and Antirheumatic Products.  In the Proposed Rule, the Panel recommended a single 
pediatric dosing schedule for acetaminophen based on age that was derived from body surface 
calculations and pharmacokinetic and clinical considerations.  The Panel also recommended that the 
minimum age for OTC use of acetaminophen be 2 years.5 

On November 16, 1988, the Tentative Final Monograph (TFM) for OTC Internal Analgesic, 
Antipyretic, and Antirheumatic Drug Products was published, and it provided Category I 
classification for pediatric doses of immediate-release acetaminophen products based on age.  The 
FDA agreed with the Advisory Review Panel that a children’s dosage schedule based on age was 
acceptable because it correlates closely with dosages calculated on the basis of surface area, and 
because the average consumer will more readily understand such a schedule, as people usually know 

                                                      
3 Willy M, Kelly JP, Nourjah P, et al (2009).  Emergency department visits attributed to selected analgesics, 
United States, 2004–2005.  Pharmacoepidemiology and Drug Safety, 18, 188 – 195. 
4 Federal Register (1955).  Drugs Exempted From Prescription-Dispensing Requirements of Section 503(b)(1)(C) of the 
Federal Food, Drug, and Cosmetic Act (20 FR 9648).   
5 Federal Register (1977).  Establishment of a Monograph for OTC Internal Analgesic, Antipyretic, and Antirheumatic 
Products (21 CFR Part 343, 42 FR 35345). 
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the child’s age but do not always know the child’s weight. The FDA agreed with the Advisory 
Review Panel’s recommendation that the minimum age for OTC use of acetaminophen be 2 years, 
and the dosage schedule determined to be appropriate for labeling that was published in the TFM 
included recommendations for children ages 2 to under 12 years. 6 

The final monograph for OTC Internal Analgesic, Antipyretic, and Antirheumatic Products (21 CFR 
Part 343) has not been finalized.  Since the TFM was published in 1988, there has been numerous 
debate regarding pediatric dosing of acetaminophen, and one of the issues currently being decided is 
appropriate pediatric dosing of acetaminophen.  

1.3 PRODUCT INFORMATION 
Acetaminophen is a para-aminophenol derivative that is classified as an antipyretic analgesic agent, 
although it can exert mild anti-inflammatory properties since it weakly inhibits prostaglandin 
synthesis at high doses.  Its effectiveness as an antipyretic agent has been attributed to its effect on the 
hypothalamic heat center, while its analgesic efficacy is due to its ability to raise the pain threshold. 7 

Over-the-counter (OTC) preparations containing acetaminophen are not labeled with directions for 
use in children less than 2 years of age; however, pediatric patients less than 2 years of age commonly 
use over-the-counter (OTC), single-ingredient, oral liquid formulations of acetaminophen that are 
available from multiple manufacturers.  These products are available in varying concentrations such 
as 80 mg/0.8 mL, 160 mg/1.6 mL, 160 mg/5 mL, or 500 mg/5 mL, and they are sometimes referred to 
as drops, suspensions, elixirs, solutions, or syrups.   

According to the TFM, acetaminophen dosing in children is as follows5: 

• Children 11 to under 12 years of age: oral dosage is 320 to 487.5 mg every 4 hours while 
symptoms persist, not to exceed 5 doses or 2,437.5 mg in 24 hours 

• Children 9 to under 11 years of age: oral dosage is 320 to 406.3 mg every 4 hours while 
symptoms persist, not to exceed 5 doses or 2,031.5 mg in 24 hours 

• Children 6 to under 9 years of age: oral dosage is 320 to 325 mg every 4 hours while symptoms 
persist, not to exceed 5 doses or 1,625 mg in 24 hours 

• Children 4 to under 6 years of age: oral dosage is 240 to 243.8 mg every 4 hours while symptoms 
persist, not to exceed 5 doses or 1,219 mg in 24 hours 

• Children 2 to under 4 years of age: oral dosage is 160 to 162.5 mg every 4 hours while symptoms 
persist, not to exceed 5 doses or 812.5 mg in 24 hours 

• Children under 2 years of age: consult a doctor.   

The dosage schedules above are followed by “or as directed by a doctor.”  Additionally, the TFM 
specifically notes that products labeled for children 2 years to less than 12 years of age should have 
directions that are easily understood by the consumer. 

 

                                                      
6 Federal Register (1988).  Internal Analgesic, Antipyretic, and Antirheumatic Drug Products for Over-the-
Counter Human Use; Tentative Final Monograph (21 CFR Part 343, 53 FR 46204). 
7 Rosemarie Neuner to Charles Ganley (2002).  An Archeological Review of the Regulatory History of Over-
The-Counter (OTC) Single Ingredient Acetaminophen (Internal CDER Memorandum).  Food and Drug 
Administration.   
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1.4 PRODUCT LABELING 8,9 
The TFM allows for flexibility in the presentation of dosing instructions.  Because varying 
concentrations are available in the marketplace from different manufacturers, dosing instructions also 
vary widely.  The following presents directions from the product labeling for Infant’s Concentrated 
TYLENOL® Drops: 

 
 
 

Directions 

 This product does not contain directions or complete warnings for adult use.  
 Shake well before using.  

 Find right dose on chart below. (If possible, use weight to dose; otherwise, use age.)  
 Use only enclosed dropper for use with this product. Do not use any other dosing device.  

 Fill to dose level.  
 Dispense liquid slowly into child's mouth, toward inner cheek.  
 If needed, repeat dose every 4 hours while symptoms last.  

 Do not use more than 5 times in 24 hours.  
 Replace dropper tightly to maintain child resistance.  

 
 

 
Weight 

 
Age Infants' Concentrated 

TYLENOL® Drops (mL)  

  

 Under 24 lbs  Under 2 years Ask a doctor  

 

 24-35 lbs  2-3 years 1.6 mL (0.8 mL + 0.8 mL)  

 

 
Attention: Specifically designed for use with enclosed dropper. Use only enclosed dropper to dose this product. Do not 
use any other dosing device. 

The following presents directions from the product labeling for Children’s TYLENOL® Suspension 
Liquid: 

Directions 

Children's TYLENOL® Suspension Liquid (including Dye-Free)  

 This product does not contain directions or complete warnings for adult use.  
 Shake well before using.  

 Find right dose on chart below. If possible, use weight to dose; otherwise, use age.  
 Use only enclosed dosing cup designed for use with this product. Do not use any other dosing device.  

 If needed, repeat dose every 4 hours while symptoms last.  
 Do not give more than 5 times in 24 hours.  

 Do not give for more than 5 days unless directed by a doctor.  

                                                      
8 McNEIL-PPC, Inc. (1998-2011).  Infant’s Concentrated TYLENOL® Drops Directions.  Retrieved from 
http://www.tylenol.com/product_detail.jhtml?id=tylenol/children/prod_inf.inc&prod=subpinf# 
9 McNEIL-PPC, Inc. (1998-2011).  Children’s TYLENOL® Directions.  Retrieved from 
http://www.tylenol.com/product_detail.jhtml?id=tylenol/children/prod_child.inc&prod=subpchild# 
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 Weight  Age Children's TYLENOL®  

  

 Under 24 lbs  Under 2 years Ask a doctor  

 

 24-35 lbs  2-3 years 1 teaspoon or 5 mL  

 

 36-47 lbs  4-5 years 1 1/2 teaspoons or 7.5 mL  

 

 48-59 lbs  6-8 years 2 teaspoons or 10 mL  

 

 
60-71 lbs 

 
9-10 years 2 1/2 teaspoons or 12.5 

mL  

 

 72-95 lbs  11 years 3 teaspoons or 15 mL  

 

Attention: Specifically designed for use with enclosed measuring cup. Use only enclosed measuring cup to dose this 
product. Do not use any other dosing device. 

2 METHODS AND MATERIALS 
For this review, DMEPA searched the FDA Adverse Event Reporting System (AERS) database and 
summarized four previous reviews that evaluated medication errors in pediatric patients treated with 
acetaminophen (OPDRA Consults 00-002/00-0053, 01-0177, 01-0216, and OSE Project 06-0077/06-
0200). 

2.1 FDA ADVERSE EVENT REPORTING SYSTEM (AERS) DATABASE 
SELECTION OF MEDICATION ERROR CASES 

DMEPA conducted a search of the FDA Adverse Event Reporting System (AERS) database on 
November 23, 2010, to identify medication errors involving acetaminophen.  The search criteria 
utilized were as follows: 

• Age Limits:  Age: 0-17 years 
• Origin: Domestic 
• FDA Received Date: 01/01/2000-12/31/2009 
• Route of Administration: Oral 
• Outcomes:  No limitations 
• Products:  Same as those utilized by DPV reviewer Vicky Huang (archived in AERS as 

“HUANGV_ACETAMINOPHEN_9.16.10”) 
• Reactions:  HLGT Medication Errors, HLGT Product Quality Issues 

 
The reports were manually reviewed to determine if a medication error occurred.  Reports that 
described a medication error were categorized by type of error.  We reviewed the reports within each 
category to identify factors that contributed to the medication errors.  
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Those reports that did not describe a medication error were excluded from further analysis.  
Additionally, discussions held with DNRD and the Division of Pharmacovigilance II (DPV II), after 
the original consult was requested, identified exclusion criteria that would be applied for the purposes 
of this review.  The exclusion criteria are as follows: 
 

• Children ≥ 13 years old  
• Combination products (including narcotic combination products)  
• Foreign cases  
• Duplicate reports 
• Recall related product quality issues10  
• ADR reports not due to medication error  
• Reports of product tampering and deteriorated drug product  
• Accidental ingestions  
• No acetaminophen use reported; not related to acetaminophen  
• Intentional overdoses/completed suicides  
• Complaint of drug ineffective  

Discussions held with DPV II also determined that medication error reports identified by DPV II in 
the AERS database would be forwarded to DMEPA for evaluation.  We received 193 reports 
forwarded from the DPV II AERS search.  Of the 193 reports forwarded by DPV II, 191 were 
duplicates of reports already identified by DMEPA.  The remaining 2 reports were found to be 
medication errors that were not coded properly and thus added to our evaluation. 

2.2 PREVIOUS DMEPA REVIEWS 
DMEPA reviewed and summarized the findings of four previous reviews that evaluated medication 
errors in pediatric patients treated with acetaminophen (OPDRA Consults 00-002/00-0053, 01-0177, 
01-0216, and OSE Project 06-0077/06-0200). 

3 RESULTS  
The following sections describe the findings of the AERS data and previous DMEPA reviews. 

3.1 FDA ADVERSE EVENT REPORTING SYSTEM (AERS) DATABASE 
Our AERS search conducted on November 23, 2010 identified 630 reports.  We also received 2 
reports from DPV II.  Of the 632 reports, we excluded 538 from further evaluation based on the 
methodology listed in Section 2.1 above (see Appendix A).  The ISR numbers for the 632 reports 
identified can be found in Appendix B.  

Overall, we identified 94 relevant medication error cases related to oral, single-ingredient, 
acetaminophen products in pediatric patients ages 0 to less than 13 years of age over a ten year 
period.  The 94 cases are categorized by patient age group then error type in the table below.  
Overdoses were consistently the most common type of medication error for all age groups.  In many 
cases, the indication was not reported; however, some reports noted that children were receiving 
acetaminophen for fevers, viral symptoms, infections, or post vaccine administration. 

                                                      
10 DPV II reviewed post-market adverse event reports in AERS for the McNeil recalled products from January 
1, 2008 through June 30, 2010 in a separate review.  The products of interest in this recall were the pediatric 
formulations from the following family product lines: Tylenol, Motrin, Zyrtec, and Benadryl.  Swann J. 
Postmarketing Safety Review – McNeil Product Recall of Certain OTC Children’s and Infants’ Products, 
January 11, 2011 
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Table 1: Relevant AERS medication error cases 

Age Group # Cases Error Type (n = number of cases) 
Overdose (n=7) 0-to-less-than-2-months 8 

Wrong Frequency (n=1) 

Overdose (n=6) 2-months-to-less-than-6-months 8 

Potential for Error (n=2) 

Overdose (n=32) 

Wrong Frequency (n=1) 

Potential for Error (n=1) 

6-months-to-less-than-2-years 35 

Overdose & Wrong Frequency (n=1) 

Overdose (n=18) 

Potential for Error (n=2) 

Wrong Frequency (n=1) 

Wrong Drug (n=1) 

2-to-less-than-7-years 23 

Wrong Quantity (n=1) 

Overdose (n=15) 

Wrong Frequency (n=1) 

Potential for Error (n=1) 

7-to-less-than-13-years  18 

Underdose (n=1) 

Unknown 2 Overdose (n=2) 

 

3.1.1 FATALITY CASES (N=14) 
Of the 94 medication error cases, 14 resulted in death.  These cases are broken down into age groups 
as follows: 

Table 2:  Fatal Cases by Age Group 

Age Group Number of Fatal Cases 
0-to-less-than-2-months 0 

2-months-to-less-than-6-months 1 

6-months-to-less-than-2-years 5 

2-to-less-than-7-years 2 

7-to-less-than-13-years  5 

Unknown 1 

 

The greatest number of fatal cases occurred in patients in the 6-months-to-less-than-2-years and 7-to-
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less-than-13-years  age groups.  In the 6-months-to-less-than-2-years age group, the majority of 
children were being treated for cold or other viral illnesses when the overdoses occurred.  In the 7-to-
less-than-13-years age group, children were being treated for viral illness, upper respiratory infection, 
menstrual cramps, or unknown indications. 

Of the 14 fatal cases, 11 did not provide enough details to determine why the medication error 
occurred; however, it was apparent that in all cases, the deaths were due to overdoses of 
acetaminophen.  The remaining 4 cases did report causality:   

1. Prescribing Error (n=1) 

In the first case, an emergency room physician discharged a 5 month old infant with 
instructions to the parent to administer one teaspoon of Infant Tylenol Drops (schedule was 
not provided in the report).  The product was reported to have been administered to the infant 
as prescribed by the physician.  The infant developed acute liver failure and died. 

2. Use of adult formulation in a child (n=1) 

In the second case, a mother ran out of the usual formulation of acetaminophen and crushed 
regular adult strength acetaminophen tablets into her nine month old daughter’s formula.  The 
child developed acute hepatic failure and died. 

3. Confusion between concentrated drops and less concentrated suspension (n=1) 

In the third case, a parent was instructed to give a 22 month old child 1 and ½ teaspoons of 
Children’s Tylenol every four hours following discharge.  The child ended up receiving 1 and 
½ teaspoons of Infant Tylenol Drops for 24 to 26 hours.  The child died after developing 
hepatic failure.  Follow-up information revealed that the mother had seen a nurse administer 
concentrated drops in the ER before her child was discharged, and this led the mother to 
believe that was the formulation she should be administering to her child. 

4. Lack of instruction regarding which formulation to use (n=1) 

In the fourth case, a physician instructed a mother to administer ¾ teaspoons of Tylenol to 
her child.  Based on the report, it is unclear whether the physician instructed the mother on 
what formulation to purchase.  The mother ended up purchasing Infant Tylenol Drops and 
gave ¾ teaspoons every four to six hours as instructed.  The infant developed hepatic failure 
and died before receiving a liver transplant.  The age of the child was unknown in this case. 

3.1.2 NON-FATAL AERS CASES (N=74) 
We identified 74 cases of non-fatal medication errors in our search.  Table 3 below provides the age 
breakdown in these cases: 

Table 3:  Non-Fatal Reports by Age Group 

Age Group Number of Non-Fatal Cases 
0-to-less-than-2-months 8 

2-months-to-less-than-6-months 5 

6-months-to-less-than-2-years 29 

2-to-less-than-7-years 19 

7-to-less-than-13-years  12 

Unknown 1 
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The overwhelming majority of non-fatal medication errors were overdoses; however, we did also 
identify cases of wrong frequency errors along with one case of underdose, wrong quantity, and 
wrong drug error.  Further description of these outlying cases can be found in Appendix C.   

We identified 66 cases of overdose with acetaminophen.  Due to the unreliability of the reports and 
lack of dosing information, no apparent dosing trends could be determined across the age groups.   
Causality could be determined in only 18 cases.  The following causes of errors were identified: 

• Therapeutic duplication (e.g. giving concentrated drops and suspension together) 
• Unclear dosing instructions from providers 
• Confusion about how to dose (dose by age vs. by weight) 
• Confusing dosing devices (e.g. dropper larger than dose needed) 
• Confusion over various formulations (e.g. drops vs. suspension) 
• Use of an adult formulation (extra strength 500 mg tablet) in a child 

Outcomes that were reported included the following: 

• General: fever, irritability 
• Gastrointestinal:  abdominal pain, nausea, vomiting, anorexia 
• Hepatobiliary:  elevated liver enzymes, hepatotoxicity (unspecified), liver damage 

(unspecified), elevated bilirubin 
• Renal:  renal failure 
• Skin:  rash, sweating, facial blisters 
• Cardiovascular:  tachycardia 
• Central & Peripheral Nervous System Disorders: seizures, dizziness, somnolence, lethargy 
• Psychiatric: hallucination 
• Infections:  thrush, pneumonia 
• Metabolic: electrolyte disorders 

3.1.3 POTENTIAL ERRORS (N=6) 
We identified 6 reports of potential errors.  These reports concerned the following: 

• Complaints that dispensing devices are not consistent or do not measure out the correct 
amount of medicine 

• No directions for children under 2 years of age 
• Tablets not scored although directions may call for ½ tablet 

We also received one report of a wrong dose on a package but the package was not submitted and no 
further details were provided.  Therefore, we eliminated this case and no further evaluation is 
provided. 

3.2 PREVIOUS DMEPA REVIEWS 
DMEPA previously completed four reviews evaluating medication errors and consumer inquiries 
related to the use of acetaminophen in pediatric patients.  The types of medication errors and the 
majority of causality identified were consistent among the four reviews.   Overall, the main types of 
errors identified were improper dose errors and wrong time or wrong frequency errors.  

Improper doses were the most common type of medication error.  The causes of these errors appear to 
center around general knowledge deficits, varying dosing devices, varying formulations and 
concentrations, unclear labels and labeling, and inadequate provision of dosing instructions to patients 
by their providers.  

The majority of consumer inquiries reviewed were requests for dosing instructions for children less 
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than 2 years of age.  McNeil reported that consumers indicated that it would be helpful to have dosing 
on the labels and labeling for children less than 2 years of age.  Several consumers also requested 
information on the equivalency of different pediatric acetaminophen formulations and how to switch 
between formulations if they ran out of the formulation they normally administered. 

In general, the lack of dosing information on the labeling for children less than 2 years of age 
necessitated verbal communication between the physician and the consumer, which led to 
miscommunication that resulted in medication errors. 

Although not considered medication errors, previous reviews also identified cases of accidental 
ingestions.  In these cases, bottles were reported to not have child-resistant caps or children were able 
to open the child-resistant caps. 

The information below summarizes each of the four previous reviews in further detail. 

OPDRA Consult 00-002/00-0053*** 

DMEPA completed a review on May 5, 2000 that focused on Children’s Tylenol Suspension Liquid 
(160 mg/5 mL), Children’s Tylenol Elixir (160 mg/5 mL), and Infant’s Tylenol Concentrated Drops 
(80 mg/0.8 mL).  DMEPA searched the AERS database and also requested data from McNeil for any 
reports of “drug maladministration” covering the period of January 1, 1992 to December 31, 1999.   

The combined AERS and McNeil data identified 31 reports of confusion between Infant’s Tylenol 
Drops and Children’s Tylenol Suspension or Elixir and 25 reports of overdose due to improper dosing 
of Infant’s Tylenol Drops.   

The 31 reports of confusion between Infant’s Tylenol Drops and Children’s Tylenol Suspension or 
Elixir found the following causality: 

• Misuse of teaspoons or other devices for measuring Infant’s Tylenol Drops. 
• Parents failed to understand the proper doses 
• Physicians did not specify whether doses were for elixir, suspension, or concentrated drops 

The 25 reports of overdose due to improper dosing of Infant’s Tylenol Drops found the following 
causality: 

• Misuse of appropriate administration devices 
• Parents misinterpreted physicians’ recommended doses 
• Miscalculation of the appropriate dose for patients 

In general, the lack of dosing information on the labeling for children less than 2 years of age 
necessitated verbal communication between the physician and the consumer, which led to 
miscommunication that resulted in medication errors.  Adding to the confusion is the fact that Tylenol 
is available in various formulations with differing concentrations. 

Additionally, McNeil received approximately 1197 consumer inquiries covering the period of January 
1, 1992 to December 31, 1999 involving the dosing of liquid pediatric Tylenol products.  According 
to McNeil, the majority of the inquiries were requests for dosing instructions for children less than 2 
years of age.  McNeil also reported that consumers indicated that it would be helpful to have dosing 
on the labels and labeling for children less than 2 years of age. 

DMEPA suggested the following two options after reviewing the data: 

1. Because the majority of errors occurred in patients aged 6 month to 3 years, labeling should 
be included for children 6 months of age and older.  The labeling should also include 
corresponding weights along with a warning to discuss the illness with a physician for 
children under 2 years of age.   By providing dosing information for children under 2 years of 
age along with an accompanying warning, consumer have the directions they need along with 
instructions to inform physicians about illnesses in young children. 
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Additionally, change the indicated ages for Children’s Tylenol Suspension and Elixir from  
“2 – 11 years” to  “3 – 11 years.”  This would remove the overlap of indicated ages that exists 
between Infant Tylenol Drops and Children’s Tylenol Suspension and Elixir.  

2. Alternatively, reformulate Infant’s Tylenol Drops to be the same concentration as Children’s 
Tylenol Suspension and Elixir, which would help to eliminate dosing confusion between the 
drops and the suspension or elixir. 

OPDRA Consult 01-0177*** 

DMEPA completed a review on August 16, 2001 that focused on FDA requested adverse drug event 
reports for all of McNeil’s pediatric acetaminophen dosage forms for the period covering January 1, 
1992 to August 31, 2000.  The FDA also requested dosing inquiries received by McNeil through their 
Consumer Response System (CRS).   

McNeil searched their database for all drug misadministration cases and dosing inquiries associated 
with all pediatric dosage forms of acetaminophen.  McNeil submitted 117 reports of drug 
misadministration received from January 1, 1992 to August 31, 2000.  Additionally, McNeil provided 
a summary of dosing inquiries related to pediatric Tylenol products that were generated from their 
CRS for the 20 month period covering January 1999 to August 2000. 

Of the 117 reports forwarded from McNeil, 50 involved the Infant Tylenol Drops.  It was noted that 
68 of 117 reports involved children less than 2 years of age.  Overall, 50 of the 117 reports resulted in 
hepatic related outcomes, 12 of which resulted in death, and 3 of which resulted in liver transplants.  
Based on the 117 reports, we identified three main types of errors: wrong strength or concentration, 
improper dose, and wrong time or frequency.   

Wrong strength or concentration errors were primarily due to confusion between concentrated drops 
and other pediatric formulations.  These often led to the administration of improper doses in pediatric 
patients.   

Contributing factors to improper dose errors included the following: 
• Consumers misinterpreted physician/nurse orders 
• Use of inappropriate administration devices 
• Misreading of dosing chart 
• Prescriber error 
• Not understanding abbreviations on the dosing device 
• Not following labeled dosing amount 
• Miscalculation when converting tsp, cc, mL, or dropperful 

Wrong time or frequency errors involved consumers who gave consecutive doses not realizing 
another family member just gave a dose.  In some cases, consumer also did not follow the labeled 
directions for dosing intervals. 

During time period of January 1, 1999 to August 31, 2000, McNeil received 2209 dosing inquiries for 
pediatric Tylenol products.  Inquiries involving children 2 years of age and involving children 
weighing 24 pounds accounted for 48% of the consumer inquiries, and the majority of these inquiries 
were related to the Infant Tylenol Drops.  Several consumers also requested information on the 
equivalency of different pediatric Tylenol formulations and how to switch between formulations if 
they ran out of the formulation they normally administered.   

There were numerous inquiries regarding the measuring devices included in the packages.  Many 
caregivers were confused about the “T” markings, believing that “T” meant tablespoon rather than 
teaspoon.  Additionally, because physicians often prescribed in teaspoons or ccs, consumers were 
unable to determine how much medication to give based on the usual markings on the enclosed 
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measuring devices supplied with the Tylenol products.  McNeil also received questions about what a 
24 hour dosing interval means. 

After reviewing the data, DMEPA had the following recommendations: 

1. Standardize the concentration of all liquid acetaminophen formulations because many 
consumers believe that all brands of acetaminophen are equivalent. 

2. Provide dosing information for children down to 2 months of age since this reflects when 
immunizations, and sometimes teething, begin. 

3. Define the measurements of dropperful, ½ dropperful, mL, and cc on labels and labeling. 

4. All manufacturers of concentrated infant drops should provide a barrier that prohibits the 
emptying of contents into a teaspoon or other measuring device that is not enclosed with the 
product. 

5. Manufacturers should consider redesigning the caps so that they can be utilized as a 
measuring device.  This would help minimize the risk of the loss of a measuring device or the 
inappropriate use of another measuring device. 

6. The abbreviation “T” should be replaced with “tsp,” and the mL equivalent should also be 
provided on measuring devices. 

7. Educate healthcare providers about the different pediatric acetaminophen formulations, 
recognition of the signs and symptoms of acetaminophen toxicity, and how to properly treat 
acetaminophen toxicity. 

OPDRA Consult 01-0216*** 

DMEPA completed a review on November 16, 2001 that focused on data from two regional Poison 
Control Centers, National Capital Poison Control Center (NCPCC) in Washington, DC and the Utah 
Poison Control Center (UPCC) in Salt Lake City, UT.  In total, DMEPA reviewed 1730 reports of 
pediatric exposures to an acetaminophen containing product, 544 of which involved 
maladministration.  The majority of calls to the two poison control centers involved single-ingredient 
acetaminophen pediatric formulations. 

The types of medication errors and causality identified were consistent with those submitted by 
McNeil in OPDRA Consult 01-0177 and OPDRA Consult 00-002/00-0053 (see above).  However, 
additional causality identified in this review and not previously identified in other reviews included 
the following: 

• Administration of acetaminophen by multiple parents or caregivers 
• Caregivers guess the dose to administer 
• Therapeutic duplication because parents were not aware that other products contained 

acetaminophen 
• Knowledge deficit among caregivers who were not aware that acetaminophen and Tylenol 

have the same active ingredient 
• Misadministration by older siblings 

 
OSE Project # 06-0077/06-0200 

DMEPA completed a review on July 19, 2006 that provided an update of medication errors with 
pediatric use of acetaminophen.  Another 262 reports were identified in the AERS database and Drug 
Quality Reporting System (DQRS) database. 

The types of medication errors and causality identified were consistent with those submitted by 
McNeil in OPDRA Consult 01-0177, OPDRA Consult 00-002/00-0053, and OPDRA Consult 01-
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0216 (see above).  However, additional causality identified in this review and not previously 
identified in other reviews included the following: 

• Inadequate prominence of the concentration on the container label 
• Inadequate safety caps 
• Medication tastes like candy leading to child accidental ingestions 
• Inconsistent dosing recommendations by providers (some orders are weight based while 

others are age based) 
• The use of adult formulations in children 

This review also noted that 77 cases of accidental ingestions were found.  In these cases, bottles were 
reported to not have child-resistant caps or children were able to open the child-resistant caps. 

In summary, medication errors involving pediatric administration of acetaminophen continue to 
occur.  Many of the medication errors involved infants from birth to six months of age; therefore, 
DMEPA recommended that labeling should include patients 2 months of age and older, with 
consideration given to weight based dosing.  DMEPA also recommended that consideration be given 
to developing a consistent dosing chart for all liquid acetaminophen pediatric products.  Additionally, 
improved labels and labeling can minimize medication errors.  Moreover, DMEPA noted that 
education for patients and providers about the varying formulations and concentrations of 
acetaminophen and the implications of therapeutic duplication is needed. 

4 DISCUSSION 
Overdoses with acetaminophen continue to be the most frequently reported type of medication error 
in pediatric patients.  Therefore, our discussion below focuses on areas where targeted interventions 
may minimize the risk of overdose errors. 

4.1 OVERDOSES IN PEDIATRIC PATIENTS 
The most common type of medication error consistently seen in the AERS data among all age groups 
was overdose, and this is consistent with our findings from four previous DMEPA reviews.  Looking 
at the cumulative data, the causes of overdose errors center around general knowledge deficits, 
varying dosing devices, varying formulations and concentrations, unclear labels and labeling, and 
inadequate provision of dosing instructions to patients by their providers.  Specifically, we identified 
the following causes of medication errors: 

• Confusion due to differing concentrations and formulations available on the market 
• Inadequate prominence of the concentration on the container label 
• Providers not specifying what formulation parents should use 
• Providers not aware of varying concentrations available in the market 
• The use of adult formulations of acetaminophen in children 
• Confusion regarding how to measure with dosing devices 
• Use of devices not packaged with the medication 
• Dangerous abbreviations used on dosing devices 
• Misinterpretation or misunderstanding of provider instructions 
• Misinterpretation of labels, labeling, and dosage charts 
• Not following labeled directions or simply guessing how to dose 
• Miscalculation when trying to convert measuring units (e.g. mL to teaspoons) 
• Miscalculation of doses 
• Inconsistency of dosing based on weight vs. dosing based on age 
• Administration of acetaminophen by multiple parents or caregivers 
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• Parents were not aware that other products contained acetaminophen 
• Knowledge deficit among caregivers who were not aware that acetaminophen and Tylenol 

have the same active ingredient 

Consistent with the medical literature, overdoses of acetaminophen in children sometimes led to 
serious outcomes, including death.  Acetaminophen’s ability to cause acute hepatic toxicity is well 
known, and as expected, reports of hepatobiliary events due to overdose were identified. 

Therapeutic duplication leading to overdose continues to be a problem in the pediatric population.  
We have identified cases where parents did not realize they were administering more than one 
product that contained acetaminophen.  In some cases, parents who were familiar with the brand 
name “Tylenol” did not realize that acetaminophen was the active ingredient.   

On April 29, 2009, the Final Rule for Organ-Specific Warnings; Internal Analgesic, Antipyretic, and 
Antirheumatic Drug Products for Over-the-Counter Human Use was published.  This rule changed 
the labeling requirements for OTC Internal Analgesic, Antipyretic, and Antirheumatic Drug Products 
by adding new warnings about liver injury for those using acetaminophen.  The rule also required 
labeling changes to the principle display panel (PDP), ingredient listings, and other labeling 
information to highlight the presence of acetaminophen.  “Acetaminophen” must now be included in 
the statement of identity on the PDP as well as a statement that says “Do not use with any other drug 
containing acetaminophen (prescription or non-prescription).  If you are not sure whether a drug 
contains acetaminophen, ask a doctor or pharmacist.”  This rule became effective on April 29, 2010, 
and DMEPA will monitor to see whether reports of overdoses due to therapeutic duplication decrease 
as a result.11 

While publishing the Final Rule may increase awareness about the presence of acetaminophen in 
various products marketed over-the-counter, DMEPA believes that increased education for caregivers 
and providers about the varying formulations and concentrations of acetaminophen, the presence of 
acetaminophen in many combination products, and the implications of therapeutic duplication is still 
needed.  Additionally, education targeted at healthcare providers about recognition of the signs and 
symptoms of acetaminophen toxicity and how to properly treat acetaminophen toxicity may help to 
minimize the devastating outcomes of overdose errors in pediatric patients. 

In 2008, the FDA Acetaminophen Hepatotoxicity Working Group published recommendations 
intended to decrease the number of cases of unintentional overdose leading to liver injury.  Their 
recommendations applicable to the pediatric population included enhanced public education, 
improved labeling, limitation of pediatric liquid formulations to one concentration, requirement that a 
measuring device be included in each package, and addition of dosing instructions for children under 
2 years of age.12   

In 2009, a joint meeting of the Drug Safety and Risk Management Advisory Committee, 
Nonprescription Drugs Advisory Committee, and the Anesthetic and Life Support Drugs Advisory 
Committee was held.  A recommendation was made during this meeting to have only one pediatric 
liquid concentration of acetaminophen available on the OTC market.  This recommendation stemmed 
from the fact that there are multiple pediatric formulations with varying concentrations available 

                                                      
11 Federal Register (2009).  Organ-Specific Warnings; Internal Analgesic, Antipyretic, and Antirheumatic Drug 
Products for Over-the-Counter Human Use; Final Monograph (21 CFR Part 201, 74 FR 19385). 
12 Food and Drug Administration. (2008).  Recommendations for FDA interventions to decrease the occurrence of 
acetaminophen hepatotoxicity (Acetaminophen Hepatotoxicity Working Group to Janet Woodcock, MD). 
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OTC, and this has been observed to cause confusion among caregivers resulting in unintentional 
overdoses in pediatric patients. 13 

Previous reviews by DMEPA have made recommendations similar to those of the FDA 
Acetaminophen Hepatotoxicity Working Group, and we continue to consider these recommendations 
important for patient safety. 

4.2 POTENTIAL ERROR 
We received one case where a potential error was reported.  In this case, it was noted that the 
acetaminophen tablets were not scored although directions called for use of a half tablet.  When tablet 
manipulation is supported by the product labeling, we believe that tablets should be presented so that 
patients and caregivers can easily manipulate them as directed.  This case underscores the importance 
that acetaminophen formulations should reflect dosage(s) specified in the dosing directions.   

4.3 ACCIDENTAL INGESTION 
Although not considered medication errors, our previous reviews identified numerous reports of 
accidental ingestions that occurred when children were able to access acetaminophen without their 
parents’ knowledge.  These accidental ingestions were linked to the following causes: 

• Misadministration by older siblings 
• Medication that tastes like candy 
• Inadequate safety caps 

We did not further evaluate reports of accidental ingestions in the AERS search performed for this 
review; however, we did note that 120 such reports were identified, and they represented nearly 20% 
of all reports identified in the AERS database during a 10 year period. 

From a regulatory perspective, there is little that can be done to prevent misadministration of drugs by 
older siblings.  We also recognize that palatability is an important consideration when it comes to 
medications intended for use in the pediatric population.  However, over time, numerous reports have 
suggested that children are able to open these bottles by themselves without assistance from others.  
DMEPA finds this to be an alarming trend.  We recommend that all manufacturers of pediatric 
acetaminophen formulations re-evaluate the designs of their container closures and ensure that they 
use child-resistant closures.  Additionally, manufacturers could investigate the inclusion of a barrier 
in their package design that prohibits the easy emptying of contents in the event children are able to 
remove the cap. 

5 CONCLUSION & RECOMMENDATIONS 
Our review of the AERS data has confirmed that medication errors involving pediatric administration 
of acetaminophen continue to occur, and they have led to serious and sometimes fatal outcomes. 
Confusion due to differing concentrations available on the market continues to be a major 
contributing factor to medication errors involving pediatric administration of acetaminophen.   We 
have also found that the number of medication errors reported is disproportionately larger in the 0-to-

                                                      
13 Food and Drug Administration (1997).  Joint meeting of the Drug Safety and Risk Management Advisory 
Committee, Nonprescription Drugs Advisory Committee, and the Anesthetic and Life Support Drugs Advisory 
Committee Meeting to Address the Public Health Problem of Liver Injury Related to the Use of Acetaminophen 
in Both Over-The-Counter and Prescription Products.  Transcript retrieved from 
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/DrugSafetyandRisk
ManagementAdvisoryCommittee/UCM174697.pdf 
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less-than-2-years age group compared to the 2-to-less-than-7-years and 7-to-less-than-13-years age 
groups. 

Additionally, review of consumer inquiries received by McNeil between 1992 and 2000 found that 
the majority of the inquiries were requests for dosing instructions for children less than 2 years of age, 
with many of these inquiries related to the Infant Tylenol Drops.  These findings underscore the 
importance of targeting interventions for this age group. 

DMEPA has consistently made recommendations designed to minimize medication errors associated 
with the use of acetaminophen in the pediatric population in previous reviews.  After reviewing the 
cumulative data, the recommendations that we believe are likely to have the greatest impact on 
patient safety are the following: 

• Existing safety data support OTC marketing of a single concentration for liquid, pediatric 
formulations of acetaminophen, and this recommendation has repeatedly been made by 
experts in various forums.12,13  At this time the FDA should consider amending the tentative 
final monograph (TFM) for over-the-counter (OTC) internal analgesic, antipyretic, and 
antirheumatic (IAAA) drug products to allow the OTC marketing of a single, lower 
concentration for liquid, pediatric formulations of acetaminophen. 

• When a single concentration for liquid acetaminophen exists, manufacturers should provide a 
single, consistent, calibrated measuring device packaged in all liquid acetaminophen pediatric 
products with easily visible measurement markings.  This measuring device should not be 
able to administer more medication than would be needed for usual dosage.*   

• Manufacturers should consider whether it is possible to integrate a measuring device with the 
product container closure to help minimize the risk of the loss of a measuring device or the 
inappropriate use of another measuring device. 

• Manufacturers should remove confusing abbreviations and ensure that milliliter designations 
are provided on measuring devices using the standardized abbreviation ‘mL.’  If metric units 
alone are not considered adequate, then we recommend that teaspoon designations also be 
provided using the standard abbreviation ‘tsp.’* 

• The FDA should consider adding dosing information for children down to 2 months of age in 
the Internal Analgesic, Antipyretic, and Antirheumatic (IAAA) TFM, if adequate safety and 
efficacy data are available, since this is the age when immunizations begin.  This 
recommendation should be balanced against the risks associated with children less than 6 
months of age not receiving medical attention for fevers.14 

• Manufacturers should provide a single, consistent dosing chart reflecting the same units of 
measure for all liquid, pediatric formulations of acetaminophen.   

• Manufacturers of pediatric oral, solid dosage forms should ensure that dosage forms coincide 
with the dosage(s) specified in the dosing directions.  For example, if dosing directions 
require patients to split tablets, the tablets should be scored to easily allow for this 
manipulation. 

                                                      
* Parts of this recommendation are consistent with voluntary guidelines adopted by the Consumer Healthcare 
Products Association (CHPA) on November 17, 2009.  This guideline is available at http://www.chpa-
info.org/scienceregulatory/Voluntary_Codes.aspx#volumetricmeasure 
14 Watt K, Waddle E, Jhaveri R (2010).  Changing Epidemiology of Serious Bacterial Infections in Febrile 
Infants without Localizing Signs.  PloS ONE, 5(8), e12448. 
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The above recommendations can minimize medication errors associated with the use of 
acetaminophen in pediatric patients; however, the importance of education of providers and 
consumers should not be overlooked.  Increased education for consumers and providers about the 
varying formulations and concentrations of acetaminophen, the presence of acetaminophen in many 
combination products, and the implications of therapeutic duplication may also minimize medication 
errors.  Additionally, increased education targeted at healthcare providers about recognition of the 
signs and symptoms of acetaminophen toxicity and how to properly treat acetaminophen toxicity may 
help minimize the devastating outcomes when these errors occur. 

Moreover, our previous reviews identified numerous reports of accidental ingestions that occurred 
when children were able to access acetaminophen without their parents’ knowledge.  We recommend 
that all manufacturers of pediatric acetaminophen formulations re-evaluate the designs of their 
container closures and ensure that they use child-resistant closures.  Additionally, manufacturers 
could investigate the inclusion of a barrier in their package design that prohibits the easy emptying of 
contents in the event children are able to remove the cap.  

This concludes our review.  If you have further questions or need clarifications, please contact Cherye 
Milburn, OSE Project Manager, at 301-796-2084. 
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APPENDICES 
Appendix A:  Excluded AERS Reports 

The AERS search yielded 632 reports.  Of these, 537 were excluded from further evaluation for the 
reasons below: 

• Children ≥ 13 years old (n=139) 
• Combination products including narcotic combo’s (n=38) 
• Foreign cases (n=1) 
• Duplicates (n=9) 
• Recall reports (n=165) 
• ADR reports not due to medication error (n=49) 
• Reports of product tampering and deteriorated drug product (n=6) 
• Accidental ingestions (n=120) 
• Non-acetaminophen related (n=3) 
• Intentional overdoses/completed suicides (n=6) 
• Complaint of drug ineffective (n=1) 

 
Appendix B:  ISR numbers for AERS reports identified 
 

ISRNUM 
Check 
Digit 

3193938 7 
3235933 5 
3248851 3 
3250879 4 
3298112 1 
3317187 4 
3331025 5 
3331479 4 
3331492 7 
3331495 2 
3332692 2 
3346130 7 
3398872 5 
3446113 2 
3452633 7 
3489061 4 
3520698 X 
3520849 7 
3547359 5 
3547365 0 
3547372 8 
3547403 5 
3547409 6 
3547443 6 
3547493 X 
3547512 0 
3547514 4 

3547523 5
3547534 X
3547545 4
3547552 1
3547572 7
3547665 4
3547685 X
3547782 9
3548143 9
3548144 0
3548146 4
3548149 X
3548551 6
3548557 7
3548560 7
3548565 6
3548567 X
3548568 1
3548569 3
3548572 3
3548574 7
3548579 6
3548590 5
3548619 4
3548641 8
3548654 6
3548860 0
3548871 5
3548872 7

3548876 4 
3548915 0 
3548961 7 
3548964 2 
3548970 8 
3548973 3 
3549305 7 
3549336 7 
3549339 2 
3549343 4 
3549399 9 
3549407 5 
3549508 1 
3549645 1 
3549868 1 
3551232 6 
3610926 4 
3616761 5 
3670078 1 
3710529 7 
3754727 5 
3763423 X 
3763428 9 
3764429 7 
3764430 3 
3764444 3 
3764447 9 
3764448 0 
3764449 2 



 

3764458 3 
3764463 7 
3764471 6 
3764472 8 
3764476 5 
3764488 1 
3764657 0 
3764661 2 
3764730 7 
3764733 2 
3764734 4 
3764737 X 
3764742 3 
3764749 6 
3764880 5 
3764936 7 
3764986 0 
3764994 X 
3765226 9 
3765491 8 
3765492 X 
3765493 1 
3765589 4 
3765628 0 
3765686 3 
3765709 1 
3765710 8 
3765711 X 
3765712 1 
3766076 X 
3766077 1 
3766079 5 
3766082 5 
3766083 7 
3766084 9 
3826669 8 
3832518 4 
3851959 2 
3858311 4 
3875451 4 
3888933 6 
3904584 9 
3928057 2 
3951215 8 
3958737 4 
3978556 2 
3980637 4 
3980644 1 

3980646 5
3980649 0
3984814 8
3989004 0
3989018 0
3989020 9
3989022 2
3989024 6
3989028 3
4029612 4
4040137 2
4047185 7
4049440 3
4056260 2
4056262 6
4063998 X
4064222 4
4064363 1
4095566 8
4099229 4
4099281 6
4139365 7
4140439 5
4149598 1
4150999 6
4171808 5
4182179 2
4188659 8
4194550 3
4199898 4
4202411 6
4202721 2
4202775 3
4205284 0
4205292 X
4205295 5
4205297 9
4205300 6
4205304 3
4205308 0
4205309 2
4205310 9
4205558 3
4205559 5
4205560 1
4205561 3
4207683 X
4208671 X

4209195 6 
4210735 1 
4220212 X 
4227052 6 
4230536 8 
4236464 6 
4236467 1 
4247016 6 
4254073 X 
4262453 1 
4272060 2 
4272843 9 
4281912 9 
4288991 3 
4288995 0 
4288996 2 
4288998 6 
4294142 1 
4306118 6 
4306150 2 
4306225 8 
4306238 6 
4306292 1 
4306552 4 
4306707 9 
4307414 9 
4321838 5 
4323690 0 
4333448 4 
4335386 X 
4373334 7 
4394181 6 
4409596 7 
4432009 6 
4433635 0 
4439620 7 
4448360 X 
4451595 3 
4455641 2 
4457401 5 
4459838 7 
4462641 5 
4476592 3 
4476833 2 
4477570 0 
4480698 2 
4483612 9 
4483621 X 
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4483696 8 
4484057 8 
4484378 9 
4495384 2 
4502860 2 
4506790 1 
4525417 6 
4525444 9 
4525447 4 
4525466 8 
4525471 1 
4525473 5 
4525486 3 
4545036 5 
4548563 X 
4550026 2 
4551405 X 
4558869 6 
4577224 6 
4577254 4 
4582178 2 
4593228 1 
4593277 3 
4593487 5 
4593777 6 
4597327 X 
4644930 4 
4650274 7 
4657440 5 
4666026 8 
4683507 1 
4687180 8 
4708340 3 
4727154 1 
4744178 9 
4744580 5 
4744589 1 
4745725 3 
4767572 9 
4770680 X 
4789121 1 
4791631 8 
4792012 3 
4793519 5 
4793807 2 
4803541 8 
4810413 1 
4810614 2 

4810615 4
4817257 5
4820805 2
4820806 4
4820807 6
4820808 8
4821998 3
4822000 X
4822001 1
4822003 5
4822004 7
4822010 2
4822021 7
4822022 9
4822023 0
4822024 2
4822025 4
4822973 5
4822975 9
4822976 0
4823605 2
4823606 4
4827577 6
4828450 X
4832492 8
4834822 X
4834929 7
4835131 5
4835204 7
4836539 4
4846542 6
4849254 8
4849256 1
4853025 6
4861466 6
4867633 X
4868504 5
4868507 0
4868561 6
4869229 2
4871289 X
4871291 8
4878674 0
4884038 6
4887738 7
4897818 8
4900672 9
4949136 7

4955789 X 
4998287 X 
5001799 6 
5028393 5 
5100112 3 
5103809 4 
5106290 4 
5147245 3 
5151132 4 
5151495 X 
5155898 9 
5194981 9 
5238491 9 
5250825 8 
5262444 8 
5266163 3 
5266164 5 
5273958 9 
5327588 0 
5408674 3 
5422098 4 
5427095 0 
5446990 X 
5450811 9 
5472238 6 
5482322 9 
5488015 6 
5566335 4 
5622708 2 
5639865 4 
5644185 8 
5647035 9 
5648344 X 
5661081 0 
5664105 X 
5685046 8 
5690262 5 
5691855 1 
5699333 0 
5709003 8 
5720705 X 
5723377 3 
5742095 9 
5804439 9 
5815728 6 
5845412 4 
5846535 6 
5846918 4 
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5848260 4 
5866548 8 
5914607 3 
5918412 3 
5920999 1 
5928878 0 
5934495 9 
5934830 1 
5940436 0 
5949618 5 
5951758 1 
5991108 8 
6015171 3 
6019057 X 
6026681 7 
6060585 9 
6061036 0 
6074594 7 
6126770 2 
6141545 6 
6147255 3 
6148153 1 
6166981 3 
6171402 0 
6187868 6 
6187869 8 
6190543 5 
6190563 0 
6194473 4 
6196474 9 
6196758 4 
6200092 3 
6200094 7 
6200169 2 
6227819 9 
6231428 5 
6247156 6 
6266387 2 
6267776 2 
6267777 4 
6278095 2 
6327723 1 
6376395 9 
6384516 7 
6384517 9 
6384542 8 
6384945 1 
6385152 9 

6386282 8
6386283 X
6386296 8
6386335 4
6386615 2
6386671 1
6386672 3
6386673 5
6386880 1
6386881 3
6386882 5
6386940 5
6386942 9
6387024 2
6387600 7
6388235 2
6388237 6
6388584 8
6388586 1
6388670 2
6388671 4
6388672 6
6388675 1
6388696 9
6388759 8
6388761 6
6389365 1
6389366 3
6389368 7
6389369 9
6389370 5
6389372 9
6389373 0
6389396 1
6389399 7
6389404 8
6389405 X
6389407 3
6390089 5
6390096 2
6390302 4
6390585 0
6390603 X
6391201 4
6391206 3
6391209 9
6391212 9
6391223 3

6391226 9 
6391856 4 
6391890 4 
6392150 8 
6392155 7 
6392156 9 
6392158 2 
6392225 3 
6392271 X 
6392273 3 
6392440 9 
6393231 5 
6393233 9 
6393235 2 
6393246 7 
6393247 9 
6393250 9 
6393253 4 
6393259 5 
6393262 5 
6393263 7 
6393331 X 
6393591 5 
6393838 5 
6393846 4 
6393967 6 
6393969 X 
6393970 6 
6394572 8 
6394577 7 
6394578 9 
6394600 X 
6396036 4 
6397086 4 
6397714 3 
6397715 5 
6397717 9 
6397931 2 
6397933 6 
6399390 2 
6399391 4 
6399393 8 
6399394 X 
6399396 3 
6399412 9 
6399414 2 
6399415 4 
6399417 8 
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6399586 X 
6400427 2 
6401099 3 
6401103 2 
6402129 5 
6402131 3 
6402132 5 
6402133 7 
6402619 5 
6402684 5 
6402685 7 
6402686 9 
6403476 3 
6403477 5 
6403480 5 
6403482 9 
6403483 0 
6403484 2 
6403486 6 
6403487 8 
6403489 1 
6403491 X 
6403493 3 
6403549 5 
6403550 1 
6403551 3 
6403553 7 
6403555 0 
6403556 2 
6403571 9 
6403573 2 
6403574 4 
6403576 8 
6403598 7 
6403602 6 
6403604 X 
6403605 1 
6403618 X 
6403625 7 
6403711 1 
6403863 3 
6403865 7 
6403866 9 

6403867 0
6404668 X
6404669 1
6404670 8
6404671 X
6404672 1
6404698 8
6404700 3
6404701 5
6404711 8
6404712 X
6404714 3
6404716 7
6404717 9
6404718 0
6404731 3
6404732 5
6404733 7
6404749 0
6404994 4
6404996 8
6405111 7
6405112 9
6405114 2
6405577 2
6406108 3
6406744 4
6407230 8
6407232 1
6407233 3
6407342 9
6408198 0
6408199 2
6408695 8
6408696 X
6408697 1
6409590 0
6409592 4
6409597 3
6410741 2
6413167 0
6413168 2
6413405 4

6415405 7 
6415408 2 
6415410 0 
6422084 1 
6422096 8 
6422097 X 
6424357 5 
6425543 0 
6428663 X 
6428769 5 
6429817 9 
6429823 4 
6432692 X 
6436769 4 
6441115 6 
6442363 1 
6446731 3 
6446733 7 
6451110 9 
6451112 2 
6454364 8 
6457609 3 
6465008 3 
6475254 0 
6498785 6 
6500478 3 
6503183 2 
6504129 3 
6506059 X 
6508108 1 
6508110 X 
6509415 9 
6509849 2 
6511470 7 
6516777 5 
6519571 4 
6522223 8 
6523303 3 
6523817 6 
6524009 7 

 

 
 
 
 
 
 



 

Appendix C:  Further description of outlier cases 

The wrong drug error involved confusion between acetaminophen suspension and Motrin suspension, 
but no cause was reported.  It is possible labeling may have contributed; however, no labels were 
included in the report and there was not enough information in the report to determine which 
manufacturers were involved. 

We identified one case of wrong quantity error where a drug bottle was labeled as containing 15 mL 
but it actually contained 30 mL of product.  It is unclear why the bottle was mislabeled.  It was an 
Equate acetaminophen 80 mg/0.8 mL product with lot # SBK0321.  This report was forwarded to the 
Office of Compliance for follow up. 

In the underdose error report, a physician prescribed a dose of 160 mg for a 69 pound, 10 year old 
female patient.  This dose is less than the amount recommended on the labeling for children of this 
age and weight.  No causality could be determined from the report. 
 
We identified five reports where acetaminophen was administered at the wrong frequency (doses 
given too close together).  In one of five reports, an overdose also occurred.  This particular report 
identified the cause of error as incorrect prescribing by the physician; however, causality could not be 
determined in the other four reports. 
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EXECUTIVE SUMMARY 
This review evaluates serious adverse events associated with single ingredient acetaminophen in 
the pediatric population.  The Division of Nonprescription Regulation Development (DNRD) 
requested the Division of Pharmacovigilance II (DPV II) to conduct an Adverse Event Reporting 
System (AERS)-based safety review of single ingredient acetaminophen montherapy use in 
children over the last ten years.  The review was requested as part of the background package for 
the May 17-18, 2011 Joint Meeting of the Nonprescription Drugs Advisory Committee and 
Pediatric Advisory Committee.  One of the focuses of the Advisory Committee meeting is to 
discuss acetaminophen safety data in children less than 2 years old.  Where data are available, this 
review highlights adverse event cases involving children less than 2 years old.  We also examined 
the medical literature related to acetaminophen toxicities in children age 0 to 18 years. 

DPV II did not identify any new or unexpected safety signals with the use of acetaminophen in 
children.  Our case series included 257 cases, including 6 deaths, associated with the use of single 
ingredient acetaminophen as monotherapy in children less than 13 years old received by the Food 
and Drug Administration (FDA) over the last decade.  The 6 death cases all involved lethal 
hepatotoxicity; our best interpretation of these 6 cases is repeated supratherapeutic doses 
produced lethal hepatotoxicity, which is a well known adverse event associated with 
acetaminophen.  Of the nonfatal cases approximately one-third (N=92) involved children less 
than two years old; more than half of these cases (N=51) were gastrointestinal complaints, 
allergic reactions, or rash.   

The most salient information from our review of the literature includes: 

• The American Academy of Pediatrics reported (2001) that children are at increased risk 
for hepatotoxicity from acetaminophen when they are using chronic medication with the 
potential for hepatic toxicity or medication with the potential for altering acetaminophen 
metabolism. 

• There are insufficient data from the medical literature to determine the maximal dose of 
acetaminophen in children that would eliminate the risk of hepatotoxicity. 

• Acetaminophen as a single agent (not as part of a multi-drug product or taken with other 
drugs) was the second most frequent drug associated with an adverse drug event 
(following amoxicillin) in < 12 year olds in America.1   

• Seventy percent of all adverse drug events associated with single ingredient 
acetaminophen were due to unintentional overdose and two-thirds of those overdoses 
were in children < 12 years old.2  

• Poison Control Center data suggest that the incidence of hepatotoxicity associated with 
acetaminophen use is greatly underestimated by the AERS data.33   

In summary, AERS and the literature alone are insufficient to inform new conclusions or 
recommendations regarding at-risk populations or safe dosing in the under 13 year old 
population.  Additionally, Poison Control Data strongly suggest that FDA receives only a small 
fraction of severe hepatotoxic events related to acetaminophen exposure.  A more robust 
characterization of pediatric adverse events with acetaminophen will require access to, if not 
development of, more comprehensive data in this population. 

                                                      
1 Cohen AL, Budnitz DS, Weidenbach KN et al.  J Pediatr 152:416; 2008 
2 Willy M, Kelly JP, Nourjah P, et al.   Pharmacoepi Drug Safety 18:188; 2009 

3 

 
 



1 BACKGROUND 

1.1 INTRODUCTION 
This review evaluates serious adverse events associated with single ingredient acetaminophen 
monotherapy in children.  The Division of Nonprescription Regulation Development (DNRD) 
requested the Division of Pharmacovigilance II (DPV II) to search the Adverse Event Reporting 
System (AERS) database to provide an overview of the safety information related to 
acetaminophen use in the pediatric population over the last ten years.  The review was requested 
as part of the background package for the May 17-18, 2011 Joint Meeting of the Nonprescription 
Drugs Advisory Committee and Pediatric Advisory Committee.  One of the focuses of the 
advisory committee meeting is to discuss acetaminophen safety data in children less than 2 years 
old.  Where data is available, this review highlights adverse event cases involving children less 
than 2 years old. 

Acetaminophen is the most frequently used medication from birth through 23 months.  One 
observational study found a stable frequency of at least one dose given to 23% in this age group 
within the seven days preceding the surveys.3  Seventy percent of all adverse drug events 
associated with single ingredient acetaminophen were due to unintentional overdose and two-
thirds of those overdoses were in children < 12 years old.2 

It is well known and documented that hepatotoxicity is associated with overdoses of 
acetaminophen.  Previous OSE reviews focusing on the risk of hepatotoxicity with the use of 
acetaminophen were completed in 2002 and 2007. 4,5  The 2001 review was a postmarket safety 
analysis which revealed 25 cases of hepatic injury in pediatric patients 12 years old or younger.  
In that review, the acetaminophen product reported most frequently (7 cases, 28%) was Infants’ 
Tylenol Concentrated Drops (100mg/ml); 84% (21 cases) involved medication errors, and 60% 
(21 cases) experienced severe life-threatening liver injury or liver failure.  The 2007 review 
showed approximately 5% of all deaths associated with acetaminophen involved children 16 
years old or younger and completed suicide, overdose, coma and hepatic failure were among the 
most frequently reported domestic adverse events with an outcome of death in the AERS 
database.   We included these reviews in the Advisory Committee background package. 

1.2 REGULATORY HISTORY 
The Dietary Supplement and Nonprescription Drug Consumer Protection Act, an amendment to 
the Federal Food, Drug and Cosmetic Act (FDCA), was enacted in 2007.  This amendment 
required manufacturers of nonprescription drugs marketed in the United States to report all 
serious adverse events associated with such drugs to the FDA. 

The Internal Analgesic, Antipyretic, and Antirheumatic Drug Products for Over-the-Counter 
Human Use Final Monograph was published on April 29, 2009.  One of the new labeling 
requirements proposed by the final monograph for acetaminophen was to include information on 
severe liver injury and a warning on alcohol use.6  Refer to Appendix 1 for acetaminophen 
labeling requirements according to 21CFR 201.326. 

                                                      
3 Vernacchio L, Judith P. Kelly JP, Kaufman DW, et al.  Pediatrics 124:446;2009 
4 Karwoski C. ODS Safety Review – Acetaminophen, Briefing Document: Acetaminophen Containing Products and Hepatoxicity, 
August 2, 2002. 
5 Chang YJ. Postmarketing Safety Review – Acetaminophen and Hepatotoxicity, Overdose, and Death, February 5, 2007. 
6 74 FR 19385 Organ-Specific Warnings; Internal Analgesics, Antipyretics, and Antirheumatic Drug Products for Over-the-Counter 
Human Use; Final Monograph, April 29, 2009. 
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1.3 PRODUCT LABELING7 
This section presents various, salient acetaminophen information from a current product label 
(Children’s TYLENOL® Suspension Liquid, 160mg/5ml) for illustrative purposes:  
 
Uses: Temporarily relieves minor aches and pains due to the common cold, flu, headache, sore throat, and 
toothache.  Temporarily reduces fever. 
 
Directions: Find right dose on chart below.  If possible, use weight to dose; otherwise, use age.  Use only 
enclosed dosing cup designed for use with this product.  Do not use any other dosing device.  If needed, 
repeat dose every 4 hours while symptoms last.  Do not give more than 5 times in 24 hours.  Do not give 
for more than 5 days unless directed by a doctor.  
 

Weight Age Children's TYLENOL® 
Under 24 lbs Under 2 years Ask a doctor 
24-35 lbs 2-3 years 1 teaspoon or 5 mL 
36-47 lbs 4-5 years 1 1/2 teaspoons or 7.5 mL 
48-59 lbs 6-8 years 2 teaspoons or 10 mL 
60-71 lbs 9-10 years 2 1/2 teaspoons or 12.5 mL 
72-95 lbs 11 years 3 teaspoons or 15 mL 

Warnings: 
Liver warning: This product contains acetaminophen. Severe liver damage may occur if your child takes 
more than 5 doses in 24 hours, which is the maximum daily amount.    

Overdose warning: Taking more than recommended dose (overdose) may cause liver damage.  In the case 
of overdose, get medical help or contact a Poison Control Center right away. (1-800-222-1222). Quick 
medical attention is critical even if you do not notice any signs or symptoms. 

2 METHODS AND MATERIALS 

2.1 AERS SEARCH CRITERIA  
DPV II searched the AERS database for all serious8 domestic adverse event reports associated 
with acetaminophen, for children 0 to 17 years of age, received by FDA from January 1, 2000 
through December 31, 2009.  The product group name used in our search included 
acetaminophen product names by active ingredients, trade names, verbatim names, and 
acetaminophen combination products.9 

2.2 AERS SELECTION OF CASES 
DPV II retrieved 1320 reports with the stated search parameters.  Figure 1 shows the evaluation 
process for selecting the eligible cases for our case series.  We included adverse event cases 
associated with single ingredient acetaminophen as monotherapy in children less than 13 years 
old.  (Reports of medication errors are discussed separately in the Division of Medication Error 
Prevention and Analysis [DMEPA] acetaminophen review).   

                                                      
7 Children's TYLENOL® Suspension Liquid Product Labeling. 
http://www.tylenol.com/product_detail.jhtml?id=tylenol/children/prod_child.inc&prod=subpchild (Accessed 11/18/10) 
8 Serious adverse drug experience per regulatory definition (CFR 314.80) include outcomes of death, a life-threatening adverse drug 
experience, inpatient hospitalization or prolongation of existing hospitalization, a persistent or significant disability/incapacity, or a 
congenital anomaly/birth defect.  Important medical events that may not result in death, be life-threatening, or require hospitalization 
may be considered a serious adverse drug experience when, based upon appropriate medical judgment, they may jeopardize the patient 
or subject and may require medical or surgical intervention to prevent one of the outcomes listed in this definition. 
9 The acetaminophen product group name used in our search was archived in AERS as “huangv_acetaminophen_9.16.10” 
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Figure 1. Diagram of AERS Case Selection for Acetaminophen Use in the Pediatric 
Population (FDA receipt dates 1/1/2000-12/31/2009) 
 

 
 

Reports Meeting AERS Search 
Criteria  

N = 1320

Non-duplicated Reports 

N = 1315 

Duplicate Reports 

N = 5 

Eligible Reports for Case Series 

N = 257 

Excluded Reports             

N = 1058 

We excluded 1058 reports for the following: 
•  Children ≥ 13 years of age (n=304)  
•  Concomitant medications (n=198) 
•  Medication errors; (forwarded to DMEPA for review, n=193) 
•  Product quality issue recalls10 (n=152) 
•  Combination acetaminophen products without narcotics (n=122) 
•  Narcotics or illicit drugs (n=62) 
•  Rectal acetaminophen products (n=14) 
•  Intentional overdoses (n=7) 
•  No acetaminophen use reported; not related to acetaminophen (n=6) 

2.3 LITERATURE SEARCH 
We searched the PubMed database on December 13, 2010 for papers concerning acetaminophen 
toxicity in persons 0 to 18 years old published from 1999 to December 2010 in English.  Search 
terms were acetaminophen with and without toxicity or poisoning and isoniazid,  valproic acid, 
phenobarbital, carbazepine, rifampin, HAART, total parenteral nutrition and synonyms, obesity, 
steatosis, fatty liver, ethanol, prolonged fasting or anorexia, hepatitis B or C, Wilson’s disease, 
alpha-1 antitrypsin deficiency, IV nutrition and other therapy related, autoimmune hepatitis, 
biliary atresia ,and hepatic involvement with cystic fibrosis. 

3 RESULTS 

3.1 AERS CASES 

                                                      
10 DPV II reviewed post-market adverse event reports in AERS for the McNeil recalled products from January 1, 2008 through June 
30, 2010 in a separate review.  The products of interest in this recall were the pediatric formulations from the following family product 
lines: Tylenol, Motrin, Zyrtec, and Benadryl.  Swann J. Postmarketing Safety Review – McNeil Product Recall of Certain OTC 
Children’s and Infants’ Products, January 11, 2011 
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We identified 257 US serious adverse event cases associated with the use of single ingredient 
acetaminophen as monotherapy in children less than 13 years old received by FDA from January 
1, 2000 through December 31, 2009.  Table 1 summarizes salient characteristics of these cases.  
The majority of the cases were received by the FDA in 2000 and 2001.  The great majority (94%) 
of the cases were from consumers, the rest from health care providers.  The most common 
reported indications for acetaminophen use were fever (54%) and pain (22%).  Approximately 
30% of the cases were related to a gastrointestinal adverse event, such as nausea, vomiting, or 
diarrhea.  Six cases (2.3%) reported death as an outcome.  
Table 1. Characteristics of All US Adverse Events Associated with Single Ingredient Acetaminophen 
as Monotherapy in Children < 13 Years Old Received by FDA from January 1, 2000 through 
December 31, 2009, N=257 

Gender (n=255) Female (127), Male (128) 

Age 0 to < 2 months (3) 
2 to < 6 months (21) 
6 months to < 2 years (68) 
2 to < 7 years (106) 
7 to < 13 years (59) 
Mean (4 years), Median (3 years), Range (8 days – 12 years) 

FDA Received Year 2000 (139), 2001 (86), 2002 (3), 2003 (1), 2004 (4), 2005 (1), 2006 (4), 2007 (3), 
2008 (8), 2009 (8) 

Event Year (n=226) 1991 (1), 1995 (1), 1996 (2), 1998 (1), 1999 (80), 2000 (87), 2001 (33), 2002 (1), 
2004 (2), 2005 (1), 2006 (4), 2007 (2), 2008 (6), 2009 (5) 

Single Dose (n=224): Mean (213 mg), Median (160 mg), Range (20 - 1000 mg) 

Single Dose by weight (n=195): Mean (11.7 mg/kg), Median (11.7 mg/kg), Range 
(2 – 62.5 mg/kg) 

Dose 

Total Daily Dose (n=225): Mean (415 mg), Median (240 mg), Range (40 – 4500 
mg) 

Duration of therapy 
(n=133) 

Mean (23 days), Median (2 days), Range (1 – 730 days) 

Indication of use (n=237) Fever (138), Pain (58), Fever and Pain (17), Other (24) 

Primary Adverse Event 
Category 

Gastrointestinal (88), Allergic reaction /Rash (63), No effect / Worsening (24), 
Irritability (17), Sleep disturbances (17), Respiratory (4), Convulsion / Seizure (7), 
Hepatic (9), Bleeding (5), Hallucination (5), Renal (4), Tachycardia (3), 
Miscellaneous (11) 

Outcome* Death (6), Hospitalization, initial or prolonged (11), Life Threatening (1), 
Required intervention (2), Other medically important event (245) 

Initial Reporter  Consumer (233), Healthcare provider (24) 
*A report may have more than one outcome 

Cases reported in persons less than 2 months old were 1% of the total; cases in persons less than 2 
years of age were 36% of the total.  For the purpose of the Advisory Committee meeting, and 
where data are available, this review highlights adverse event cases associated with the use of 
single ingredient acetaminophen as monotherapy involving children less than 2 years old.  We 
provide details about deaths occurring in persons from 0 through 12 years. 

3.1.1 FATAL AERS CASES 
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Six cases (2.3%) reported death as an outcome.  Table 2 shows selected characteristics of these 
cases.  
Table 2. Characteristics of US Fatal Adverse Events Associated with Single Ingredient Acetaminophen 
as Monotherapy in Children < 13 Years Old Received by FDA from January 1, 2000 to December 31, 
2009, N=6* 

Age in years 0.1, 1.7, 1.8, 8, 8, 12 

Gender M=3; F=2; not reported=1 

Indication None reported=4; fever=1; other=1 

Preexisting Conditions Normal or none reported=6 

WHO causality category Certain=3; Probable/likely=2; unassessable=1 
*See Appendix 3 for further details of these cases 
 
Table 3 provides a narrative summary of the fatal adverse event cases with respective Individual 
Safety Report (ISR) numbers (numbers assigned to reports by FDA).  We used the World Health 
Organization – Uppsala Monitoring Centre (WHO-UMC) system for standardized case causality 
assessment (see Appendix 4) to determine the role of acetaminophen in the death.  (See Appendix 3 
for further details of these cases). 

Table 3. Narrative Summary of US Fatal Adverse Events Associated with Single Ingredient 
Acetaminophen as Monotherapy in Children < 13 Years Old Received by FDA from January 
1, 2000 through December 31, 2009, N=6 

ISR Number Synopsis of Case 

3520848 12 years old (no dose, weight or gender reported) with a single acetaminophen serum 
concentration of 51 (unit not reported); no other specific information.  (Case from 
American Association of Poison Control Centers TESS database reported during 1999). 
WHO causality category – unassessable 

3984848 8 year-old girl (no weight reported) with a total dose of 52 mg/kg over 48 hours; last 
dose was 2 days before presentation.  An initial acetaminophen serum concentration 
was 100; 2 hours later the level was 74, indicating toxic exposure. The reported dose 
was likely incorrect, as it is inconsistent with the serum acetaminophen concentrations.  
She presented with mental status alteration and DIC.  Reported cause of death was liver 
failure; cerebral edema was reported as a secondary effect.  Influenza B was "confirmed 
on PM [post mortem]".  The only reports of influenza B and hepatic dysfunction in 
PubMed are adults with cirrhosis.  WHO causality category - probable/likely. 

4462631 22-month-old, 12 kg boy with unintended, repeated overdose for viral symptoms, and, 
delay in NAC initiation.  He received 1.5 teaspoons [7.5 ml = 750 mg = 62 mg/kg/dose] 
of “infant liquid acetaminophen product” every 4 hours for 26 hours [if 6 doses then 
375 mg/kg/24 hr].  No pre-existing conditions were reported.  On "day 3" ALT = 
14,000; AST = 30,000; INR = 14 and NAC given.  The patient died on day 6 while 
awaiting liver transplant.  WHO causality category - certain. 

5846307 5 week old boy (no reported weight or acetaminophen dose) with 2 days of fever who 
received multiple unspecified doses of acetaminophen at an interval of less than 4 
hours.  On initial evaluation his liver and spleen were enlarged.  He died on day 8 of 
admission with hepatic failure preceding multi-organ failure.  Additional information 
about the case was obtained from Ped Clin N America 27:871;1980.  WHO causality 
category - probable/likely. 
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5846909 8 year old girl (no reported weight or acetaminophen dose) with a serum acetaminophen 
level of fourteen 48 hours from the last reported dose.  The maximum reported ALT 
was > 14,000.  The assigned cause of death was hepatic necrosis and she was described 
to have “typical features of an acute overdose”.  Additional information about the case 
was obtained from Am J Therapeutics 7:99;2000.  WHO causality category - certain. 

6498853 18 month old boy admitted for persistent nausea, vomiting and diarrhea. Twenty-eight 
hours after admission an acetaminophen level of 46 mcg/ml was obtained and a 
diagnosis of acetaminophen toxicity was made.  No acetaminophen dose was reported.  
Patient was treated with NAC but developed liver and then multi-organ failure.  He died 
on the 11th hospital day in spite of aggressive intensive care including ECMO support.  
Additional information about the case was obtained from Am J Emerg Med 
16:443;1997 case 183.  WHO causality category – certain 

 

The unifying theme for these 6 deaths appears to be repeated supratherapeutic doses producing 
lethal hepatotoxicity. 

3.1.2 NON-FATAL AERS CASES 
All cases met the regulatory definition of “serious” (see footnote in page 3).  Although submitted as 
serious adverse events, many cases did not require emergency room visits, hospitalizations, or 
physician consultations.  Where acetaminophen dose is available, determination of “overdose” is 
based on the typical weight-based recommendation for children two years old or greater (10-15 
mg/kg/dose, no more than five doses per 24 hours).   

Table 4 summarizes all non-fatal cases and cases in children less than two years old by the primary 
adverse event category.   

Table 4. Breakdown of Primary Adverse Event Categories of Serious Non-Fatal Cases  
Adverse Event Category All Cases (n) Cases for < 2 Years Old (n) 
Gastrointestinal 88 30 
Allergic reaction / Rash  63 21 
No effect / Worsening  24 4 
Irritability 17 8 
Sleep disturbances 17 8 
Respiratory 4 3 
Convulsion / Seizure  7 5 
Bleeding 5 2 
Hallucination 5 1 
Hepatic 4 2 
Renal 4 3 
Tachycardia 3 0 
Miscellaneous  10 2 
Total 251 89 

Gastrointestinal (n=88) 
The adverse events most frequently reported were nausea and vomiting, followed by diarrhea and 
abdominal pain.  Approximately one-third of the cases (n=30) involved children less than two 
years old.  There were four cases of stomatitis (“felt hot in the mouth”) or mouth ulcerations 
(“caused sores inside mouth”, “ulcers and redness inside mouth”) associated with the use of 
acetaminophen chewable tablets in children three to nine years old.   
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Allergic Reaction / Rash (n=63) 
The adverse events most frequently reported were rash, urticaria, and allergic reaction.  
Approximately one-third of the cases (n=21) involved children less than two years old.  There 
was one case of Stevens-Johnson Syndrome reported with the use of Children’s Tylenol Soft-
Chew Chewable Tablet in a 12 year-old male.  The dose and duration of acetaminophen use were 
not reported, but the child was hospitalized for two weeks due to the adverse event. 

No Effect / Worsening (n=24)   
Four cases of no drug effect were reported in children less than two years old.  The remaining 
cases in children 2 years to 12 years old were no drug effect (19) and worsening of headache (1).  
Most of the cases (65%) reported persistent fever after treatment with acetaminophen for the 
indication of fever.  None of the cases required hospitalization, and two cases reported 
consultation with a physician. 

Irritability (n=17)   
Eight cases involved children less than two years old with reports of becoming “hyper” (3), 
“cannot settle down” (3), and screaming (2).  In these cases, the acetaminophen dose was 9 to 15 
mg/kg/dose.  Similar adverse events were reported for the children two years of age and older.  In 
11 of the 17 reports, the patients’ symptoms resolved following discontinuation of 
acetaminophen. 

Sleep Disturbances (n=17) 
The adverse events reported in children less than two years old were insomnia (6) and 
somnolence (2).  In six of the eight cases, the acetaminophen dose was 9 to 15mg/kg/dose; one 
case reported a 16 mg/kg/dose.  There was one case of sleep walking in a 10-year-old male after 
receiving one 13 mg/kg/dose at bedtime.  In one case, a four-year-old female reported bad 
dreams, sweating, and “afraid of dying” after using an unknown dose every 4-6 hours for nearly 
two months. 

Convulsion or Seizure (n=7) 
All seven cases involved children who received acetaminophen doses within or below the typical 
recommended dosing range.  Five of these seven cases involved children less than two years old: 
two cases of seizure (11 and 15 mg/kg/dose) occurred concurrently with pyrexia and both 
children were diagnosed with febrile seizures; one child was already followed by a neurologist, 
but her medical history was not reported (4mg/kg/dose); one child, who was diagnosed with 
pneumonia, had concurrent gastroenteritis and upper respiratory infection (8 mg/kg/dose); lastly, 
a child was “shaking all over” after taking acetaminophen and after discontinuing acetaminophen 
the shaking resolved (12 mg/kg/dose).  The remaining two cases of seizure occurred in a five- and 
an eight-year-old.  Both of these cases of seizure also reported pyrexia; one was diagnosed with 
viral syndrome with febrile seizure (12 mg/kg/dose), and in the other case, the patient’s seizure 
was attributed to the aspartame in the product (13 mg/kg/dose).   

Bleeding (n=5) 
Two cases involved children less than two years old: 

• A consumer reported a five-month-old male, who weighed 15 lb (6.8 kg), received 80mg 
every five hours for arm soreness from vaccinations, cold, and fever over an unspecified 
duration of treatment.  He experienced bloody stools, but no additional information was 
provided. 

• A consumer reported an 18-month-old male received an unknown dose and duration of 
Children’s Tylenol product.  He subsequently experienced ecchymosis; no further 
information was provided. 

Two cases of epistaxis were reported: a seven-year-old female and an 11-year-old male, who 
received 320mg three times a day for two days, and 500mg every four hours for approximately 
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two years, respectively.  The seven-year-old female’s symptoms resolved with drug 
discontinuation; no additional information was provided for the 11-year-old male.   
The last case is a literature report describing repeated acute thrombocytopenia in a 4-year-old 
female after taking an unknown dose of acetaminophen.  She experienced improvement of 
petechial hemorrhages and low platelet count with cessation of acetaminophen, but had 
recurrence of petechiae, ecchymosis, and a dramatic drop in platelet counts with resumption of 
treatment. 

Hallucinations (n=5) 
One case involved a child less than two years old:  a 22-month-old female (10.43 kg) received 
120mg (single dose) every other day for two doses.  The child “acted out like she was seeing 
things” after each dose of acetaminophen but had no symptoms on the day without treatment.  
The remaining cases involved children 2 to 12 years old with complaints of hallucination after 
treatment with acetaminophen; one case did not report a dose, and three cases reported adverse 
event occurred after using acetaminophen 10, 14, and 17 mg/kg/dose. 

Hepatic (n=4) 
Two cases involved children less than two years old; both required hospitalization: 

• A 9-month-old female (literature case) with glutathione synthetase deficiency who 
developed acetaminophen-induced hepatotoxicity after a two-day treatment with 
acetaminophen 15 mg/kg every six hours for vomiting and malaise. 

• A case reported by a physician of a 15-month-old male who weighed 9 kg with fever who 
received 350mg every four hours over two days (8 doses = 156 mg/kg/day), and was later 
found to have liver failure requiring treatments with N-acetylcysteine (NAC).  
Transaminases eventually normalized approximately one week after completion of NAC. 

The two remaining cases involved a seven- and an eight-year–old child, respectively.  The seven- 
year-old (weight unspecified) received 320mg every 4-6 hours as needed over a period of 
approximately one week for knee pain due to viral myositis.  He experienced “elevated” liver 
enzymes, which the mother attributed to the use of acetaminophen, but the physician indicated 
that the viral myositis was the suspected reason for elevated enzymes.  The eight-year-old female 
(52 lb; 23.6 kg) received 500mg two to three times a day for fever over a period of five days.  She 
experienced acute liver failure and spent nine days in the hospital. 

Renal (n=4) 
All cases involved children from 2 to 30 months old, who received Infants’ Tylenol Concentrated 
Drops for various indications and subsequently developed urine abnormality described as 
“pinkish stain in diaper”, “urinated pink”, “urine turned pink”, or “reddish-orange color in urine.”  
All children were given less than 15 mg/kg/dose, no more than twice a day, up to a maximum of 
three days.  One of the infants was seen by a physician, who attributed the urine discoloration to 
the dye in the product.  In all the cases, symptoms resolved subsequent to discontinuing use of the 
product. 

Respiratory (n=4) 
The adverse events reported in children less than two years old were apnea (1), dyspnea (1), and 
rhinorrhea (1).  The acetaminophen doses reported in these cases were 7, 8, and 9 mg/kg/dose, 
respectively.  Both cases of apnea and dyspnea occurred after the children “reacted negatively” to 
the taste of the acetaminophen products.  Symptoms of apnea and dyspnea resolved following 
acetaminophen cessation.  The remaining case involved a six-year-old male who experienced 
“difficulty breathing for 10 minutes” after receiving 13 mg/kg/dose for two days; symptoms 
resolved following discontinuation of acetaminophen. 

Tachycardia (n=3) 
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Three cases of rapid heartbeat after the use of an acetaminophen product were reported in 
children ranging in age from 30 months old to 10 years old.  None of the cases required an 
emergency room visit, hospitalization, or physician consult. 

Miscellaneous (n=10) 
Two cases involved children less than two years old: 1) A five-month-old female experienced eye 
irritation when the product got in her eye; 2) A 22 month-old female experienced hyperglycemia 
after using an unspecified dose or duration of Children’s Tylenol Suspension Liquid Bubble Gum 
Flavor.  The remainder of the cases were in children 2 to 12 years old and included dizziness or 
syncope (3), generalized edema or genital edema (3), headache (1), and uncontrollable laughter 
(1).  None of the cases required an emergency room visit, hospitalization, or physician consult. 

3.2 LITERATURE SEARCH 
We examined the literature to address four issues of particular relevance to dosing of 
acetaminophen in children. 

Literature regarding underlying disorders or use of concomitant medications in children 
that may increase the risk for serious adverse events with acetaminophen 

A 2001 report of the American Academy of Pediatrics reported that children on long term 
medication with the potential for hepatic toxicity or for altering acetaminophen metabolism are at 
increased risk for hepatoxicity from acetaminophen.11 There is a scarcity of studies in our 
literature search that address this question for children.  There is also a potential interaction of 
acetaminophen with other drugs.  Information that could be used to inform this question includes 
case reports, expert opinion, and data from adults which may be applicable to children.  Published 
guidelines may have resulted in a decrease of case reports in which drugs recommended to be 
avoided are implicated.  We will review relevant reports in brief.   

Patients on hepatotoxic medications 

The 2001 AAP report identified the use of carbamazepine, ethanol, isoniazid, phenobarbital or  
rifampin, in combination with acetaminophen as high risk for toxicity.12  We identified no 
literature describing an increased toxicity of acetaminophen in association with use of these drugs 
as single concomitant medications in children up to the age of 18.  Several articles, some in adult 
literature, reported hepatotoxicity of acetaminophen in association with other drugs in 
combinations. 

• Two case reports of patients over 18 years suggest an interaction between acetaminophen  
and carbamazepine as a factor in observed hepatotoxicity.13,14  

• An adult case control series with acetaminophen overdose concluded that patients on anti-
epileptic drugs (AED) who were exposed to toxic doses of acetaminophen, and did not 
receive N-acetylcysteine, were more likely to have irreversible liver failure than a control 
group who was not on AED.15   

• A case series reported that 4 children ages 1 to 4 years developed hepatotoxicity after the 
introduction of acetaminophen into their stable AED regimen of valproic acid and 
topiramate.  Only one child had an acetaminophen dose (73 mg/kg/day for one day) reported.  

                                                      
11 American Academy of Pediatrics Committee on Drugs.  Pediatrics 108:1020;2001 
12 ibid 
13 Jickling G, Heino A, Ahmed SN. Epileptic Disord. 11:329;2009 
14 Parikh S, Dillon LC, Scharf SL. Intern Med J.;34:441;2004 
15 Bray GP, Harrison PM, O'Grady JG et al.  Hum Exp Toxicol. 11:265;1992 
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All had ALT/AST greater than five times the upper limit of normal, hyperammonemia or 
both.  All children returned to baseline states following withdrawal of drugs.16   

There is an increased bleeding risk in patients taking and acetaminophen  while under therapy 
with vitamin K antagonists.17  This is reflected in drug labeling. 

Patients with underlying disorders 

Prolonged anorexia represents at least a theoretical risk factor for acetaminophen toxicity due to 
decreased glutathione availability, a substrate necessary for detoxification of the toxic metabolite 
N-acetyl-p-benzoquinone imine (NAPQI). The only case of hepatotoxicity in an anorexic patient 
(cause unreported) taking acetaminophen was an adult with prolonged anorexia who was also 
taking carbamazepine.18   

There are few studies of acetaminophen use in children with underlying disorders.  These studies 
suggest that when given to children with a variety of underlying disorders over a 48-hour period 
in a well-supervised setting, acetaminophen in therapeutic doses is not associated with 
hepatoxicity. 

• A small and highly heterogeneous group of children receiving anti-neoplastic 
therapy was reported to have no change in transaminases after single and multiple 
therapeutic doses of acetaminophen. 19 

• Two studies reported no evidence of hepatotoxicity in children with liver disease 
given a single dose of acetaminophen.20   

• A report by James21 included children with underlying disorders (see section 
“Literature regarding safe dose of acetaminophen”). 

 

Chronic liver dysfunction is rare in children, but among those affected the common causes are 
hepatitis B and C, Wilson’s disease, alpha-1 antitrypsin deficiency, IV nutrition and other related 
therapy, autoimmune hepatitis, biliary atresia, hepatic steatosis and hepatic involvement with 
cystic fibrosis.  We conducted PubMed searches for acetaminophen toxicity or poisoning AND 
each of these entities.  There were no relevant reports.   

There is no clear expert consensus regarding acetaminophen dosing in liver disease.  The North 
American Society of Pediatric Gastroenterology, Hepatology and Nutrition provides this 
guidance “Acetaminophen can, in most cases, be safely administered even to the child with 
advanced cirrhosis”, without recommending an other-than-standard dose.22  Following a report 
from 2006 (see section “What is a safe dose?”) of 4 g acetaminophen  a day for 14 days in healthy 
adults causing transaminase elevation, the American Liver Foundation issued a warning to not 
exceed 3 g daily for any prolonged period of time in patients with liver disorders23  The American 
Geriatric Society recommends no more than 2 to 3 g daily for older patients with hepatic 
insufficiency or a history of alcohol abuse.24 

Literature regarding safe dose of acetaminophen 

                                                      
16 Nicolai J, Gunning B, Leroy P.  Seizure 17:92;2007 
17 Parra D, Beckey NP, Stevens GR.  Pharmacotherapy. 27:675; 2007. 
18 Young CR, Mazure CM.  J Clin Psychiatry. 59:622;1998 
19 Koling S, Hempel G, Lanvers C, et al. Int J Clin Pharmacol Ther. 45:496; 2007 
20 Cormack CR, Sudan S, Addison R, et al. 16:417;2006; al-Obaidy SS, McKiernan PJ, Li Wan Po A  Eur J Clin Pharmacol. 
50:69;1996 
21 James LP, Wilson JT, Simar R.  Clin Pediatr (Phila). 40:243;2001. 
22 http://www.naspghan.org/wmspage.cfm?parm1=103 accessed 12-13-2010 
23 http://www.liverfoundation.org/about/news/33/ accessed 12/06/2010 
24 AGS Panel on Pharmacological Management of Persistent Pain in OlderPersons. JAGS 57:1331;2009 
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A 2010 paper by Lavonas et al.25 was intended to identify if there is a dose of acetaminophen that 
is not associated with hepatotoxicity. It was a systematic review of published studies of less than 
18 year olds including 32,414 patients.  There were significant problems with this review.  It is 
notable that 87% of the subjects were from a single paper from 199525 that was designed to 
compare the safety of OTC ibuprofen with that of acetaminophen.  There was no surveillance for 
any measure of liver adverse effect; the only measured outcomes were hospitalization occurring 
within 4 weeks of enrollment for acute gastrointestinal bleeding, acute renal failure, or 
anaphylaxis.  The study dose was a maximum dose of 60 mg/kg/day.  One percent of subjects 
were admitted to the hospital in the 4 weeks following enrollment; no subject died; no differences 
were found between the studied agents for the defined serious adverse events.26  A 9127 subject 
subset of the 1995 study26 in patients <2 years and patients <6 months old with weight consistent 
for age (n= 112)  was reported in 1999.  Patients were dispensed 5 days only of acetaminophen.  
The proportion of < 2 year-old children in this subset on the acetaminophen arm who were 
hospitalized was also 1%.  No child < 6 months old assigned to the acetaminophen arm was 
hospitalized.  There were no differences between the study arms in the outcome measures27   

James et al. in 2001 measured transaminases in 100 hospitalized children with fever (32 had a 
reported underlying disorder) who received daily doses of up to 75 mg/kg/day.  No clinical events 
were reported.  Eight subjects had elevated transaminases, but none had an abnormal level of 
acetaminophen metabolite-protein adducts. (This assay, yet to be validated, is designed to be 
more specific for acetaminophen induced hepatic damage than is transaminase elevation).  Ten 
subjects were receiving concomitant treatment with drugs that induce the cytochrome P450 
isoforms involved in acetaminophen metabolism (phenytoin; phenobarbital,; carbamazepine,; 
rifampin).  None of these subjects had transaminase elevation or detectable acetaminophen 
metabolite-protein adducts.   

A series of 44 children aged 2 months to 10 years from Israel who received > 60 mg/kg/day, was 
reported in 2002.  The mean total daily dose of acetaminophen was 92+/-26 (63-171) mg/kg.  
Four  children (9.1%) had an elevation of AST and ALT. Three of the 4 patients with elevated 
transaminases had received >90 mg acetaminophen/kg/day.28  No clinical events were reported. 

A well-conducted trial in adults reported in 2006 suggests that prolonged exposure to maximal 
doses of acetaminophen may result in hepatic injury.  The trial examined a maximal 
recommended adult dose of acetaminophen (4 gm/d) (either alone or in combination with 
uploads) for 14 days.  Thirty-one to 44% of acetaminophen-taking patients (n=106) and no 
placebo  patients (n=39), developed an ALT >3 times the upper limit of normal.  No clinical 
events occurred.   

Literature regarding dose associated with toxicity 

We found 5 studies addressing the issue of the of dose of acetaminophen given to children that is 
associated with liver toxicity. 

• Alander et al. in 2000 reported a series of children with acetaminophen overdose.  
They found that the odds ratio for hepatocellular injury was 17.9 [CI, 2.3-139] for 
patients who ingested more than the median dose of 150 mg/kg/day relative to those 
who took less than this amount.  As with most acetaminophen overdose series there 
was a bimodal distribution of ages. The unintentional dose group (n=172) had a 
median age of 2.0 yr and a median dose of 150 mg/kg/day. In this group 11% were 

                                                      
25 Lavonas  EJ, Reynolds KM, Dart RC  Pediatrics 126:e1430; 2010 
26 Lesko SM, Mitchell AA. JAMA.273:929; 1995 
27 Lesko SM, Mitchell AA. Pediatrics 104:e39;1999 
28 Kozer E, Barr J, Bulkowstein M.  Vet Hum Toxicol 44:106; 2002    
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admitted; 8% (n=14) received N-acetylcysteine; 1 of 150 (0.6%) had evidence of 
hepatocellular injury but no hepatic failure.29   

• Heubi reported a group of 47 patients from multiple sources with hepatic toxicity 
(ALT > 1000) after more than one dose of acetaminophen.  Overall 55% died.  Of the 
children less than 2 years old, the lowest dose was 60 mg/kg/day for a 2 month-old, 
but given for 6-8 days; the next highest dose in this age group was 100 mg/kg/day 
given for 2 days to a 1 month old.  Both children survived.30   

• In a series of 16 children with hepatic toxicity from Arkansas in 2002 the lowest dose 
in this group was 146 mg/kg/day.   

• Twenty-five Sri Lankan children with hepatic toxicity were reported in 2006.  The 
average dose of acetaminophen was 145 mg/kg/day and the mean duration of use was 
3.5 days prior to presentation.  In this series the use of an adult, 500 mg 
acetaminophen dosage form was associated with hepatoxicity.  The 500 mg form was 
associated with the highest daily doses.31  

• A series of 348 children with acute liver failure reported that acetaminophen was the 
leading identifiable cause (14%) and, among those children with acetaminophen 
exposure as their cause for liver failure, the median dose was 183 mg/kg/day with a 
range of 19 to 734 mg/kg.32  

Evidence-based guidelines from the American Association of Poison Control Centers (AAPC) 
recommend referral to an emergency department (ED) for < 6 year olds when a single dose 
exceeds 200 mg/kg; children exposed to lower single doses are recommended to be managed at 
home.  The AAPC recommended dose threshold for referral to an ED for children under age 6, 
who receive repeated supratherapeutic doses varies with duration of exposure: 200 mg/kg/day 
over 24 hours; 150mg/kg/day over 48 hours and 100 mg/kg/day over 72 hours.  The guidelines 
acknowledge that the recommendation regarding repeated supratherapeutic dosing is based on the 
lowest quality of evidence. 

Incidence of nonfatal acetaminophen hepatic adverse events from Poison Control Center 
reports 

The American Association of Poison Control Centers (AAPC) publishes an annual report of data 
from their member institutions.  The most recent data are reported from 2009.  The pediatric age 
categories in these reports are <6 years, and 6-19.  There are no age specific data for specific 
adverse events other than death.  An approach to determining acetaminophen exposure that was 
judged to put the patient at risk for hepatic toxicity is to review the reported use of N-
acetylcysteine (NAC) in the < 6 year age group.  Table 5 summarizes data for NAC use in < 6 
year olds from two representative years, normalized to all contacts associated with single agent 
acetaminophen in the same age group33: 
Table 5. AAPC reported administration of NAC (IV plus PO) by year in < 6 year olds.  Total 
contacts with poison centers for single agent acetaminophen in same age group is included for 
comparison. 

Year 2009 2008 

                                                      
29 Alander SW, Dowd MD, Bratton SB et al.  Arch Pediatr Adolesc Med.154:346;2000 
30 Heubi JE, Barbacci MB, Zimmerman HJ.J Pediatr. 132:22; 1998 
31 Ranganathan SS, Sathiadas MG, Sumanasena S   Indian J Pediatr 73:871; 2006 
32 Squires RH Jr, Shneider BL, Bucuvalas J.  J Pediatr 148:652; 2006 
33 Bronstein AC, Spyker DA, Cantilena LS, et al.  Clin Tox 47:911;2009; Bronstein AC, Spyker DA, Cantilena LS, et al.  Clin Tox 
48:979;2010 
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NAC use* 391 400 

Total contacts APAP 39044 38003 
*N-acetylcysteine may be used by poison centers for other toxicities, such as diquat and Penny Royal, but 
these uses should be rare in children. 

4 DISCUSSION 
POSTMARKETING ADVERSE EVENT REPORTS (AERS) 

There are inherent limitations, including underreporting, of data from spontaneous reporting 
databases, such as AERS.  Many factors affect the number of adverse events reported to AERS, 
such as publicity surrounding a drug, the extent of use, and marketing of a drug.  Although the 
extent of underreporting to AERS is unknown, estimated reporting rates of 1-10% are often 
suggested.34,35,36  Our review of the Poison Control Center data is consistent with these estimates.  
Refer to Appendix 3 for more details of the limitations of AERS data. 

FATAL ADVERSE EVENTS 

AERS contains cases of 6 deaths of children age 12 and younger associated with the single drug 
acetaminophen in the period 1999-2009.  The Toxic Exposure Surveillance System (TESS) of the 
American Association of Poison Control Centers, which uses the age grouping < 6 years and 6-
19, lists 14 deaths in children under the age of 6 years in the period 1990–2003, an average of 1 
death per year.37  Thus, the TESS, in a representative period identified more acetaminophen-
attributed deaths than the AERS data.  This indicates a high likelihood that AERS significantly 
underestimates the occurrence of fatal acetaminophen events in children in the United States. The 
small case number and missing data remove the possibility of any conclusion about causal 
associations.  Only one case has reliable dose information, but the limited information from the 
other cases suggests that they were repeated supratherapeutic ingestions.   
 
NON-FATAL SERIOUS ADVERSE EVENTS  

A total of 251 non-fatal serious adverse event cases associated with single ingredient 
acetaminophen as monotherapy were reviewed, and approximately one-third of these cases 
(n=89) involved children less than two years old.  Of the 89 cases of children less than two years 
old, 57% were of gastrointestinal adverse events, allergic reactions, or rash.  Constipation, 
nausea, vomiting, and pruritus are commonly reported adverse effects with acetaminophen that 
occur in ≥ 5% of the pediatric population.38  Stevens-Johnson syndrome is documented as a rare, 
but serious, adverse event associated with the use of acetaminophen in tertiary medical 
references.42   We identified a single case of Stevens-Johnson syndrome in our case series. 

Irritability and sleep disturbances were reported with the use of acetaminophen in children less 
than two years old.  Agitation is a common (≥ 5%) adverse effect associated with acetaminophen 
use in the pediatric population.42  Insomnia has also been reported to affect 1-7% of the general 

                                                      
34 La Grenade L, Graham DJ, Nourjah P. Underreporting of hemorrhagic stroke associated with phenylpropanolamine [letter]. JAMA 
2001;286:3081. 
35 Hazell L, Shakir SA. Under-reporting of adverse drug reactions: a systematic review. Drug Saf 2006;385-96. 
36 McAdams M, Staffa J, Dal Pan G. Estimating the extent of reporting to FDA: a case study of statin-associated rhabdomyolysis. 
Pharmacoepidemiol Drug Saf 2008;17:229-39. 
37 Dart RC.,Erdman AR, Olson KR, et al. Clinical Toxicology 44:1; 2006   
38 Micromedex 2.0: 
http://www.thomsonhc.com/micromedex2/librarian/ND_T/evidencexpert/ND_PR/evidencexpert/CS/D2B124/ND_AppProduct/eviden
cexpert/DUPLICATIONSHIELDSYNC/896F59/ND_PG/evidencexpert/ND_B/evidencexpert/ND_P/evidencexpert/PFActionId/evide
ncexpert.DisplayDrugpointDocument?docId=004040&contentSetId=100&title=Acetaminophen&servicesTitle=Acetaminophen&topi
cId=adverseEffectsSection&subtopicId=null (Accessed 1/5/2011) 
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population with acetaminophen use.42  In addition to six cases of insomnia, our case series 
identified cases of somnolence (n=2), sleep walking (n=1), and bad dreams (n=1).  There does not 
appear to be a pattern for these adverse events, and the cases provided limited information to 
make further assessments. 

Seizures are common in the pediatric population.  Approximately 3% of all children experience at 
least one febrile convulsion by the age of five years old, and 50% of the seizures occur by the age 
of 18 months old.  The majority of pediatric seizures are simple febrile seizures (generalized and 
brief, < 15 minutes), and many febrile seizures occur before the parents are aware that their child 
has a fever.39  In our case series, about 2.7% of the cases reported a convulsion or seizure; 71% of 
these cases involved children less than two years old, and 40% of these children were diagnosed 
with febrile seizure.  The remaining cases had possible alternative causes of seizure, such as 
infection or underlying neurological condition, or insufficient information to determine causality. 

Hepatotoxicity in overdoses with acetaminophen is well-known and documented.  Fatal hepatic 
necrosis is sometimes associated with nephrotoxicity, but renal damage may occur with or 
without hepatic damage.40,41  Non-fatal hepatic and renal adverse events accounted for about 6% 
of the cases involving children under two years old in our case series.  The four cases of renal 
adverse events all reported urine discoloration, with no outcomes of hospitalization.  It is possible 
the urine discoloration was due to coloring agents in the product.  There were two cases of non-
fatal serious hepatic adverse events involving children less than two years old, both with 
biological plausibility for acetaminophen-induced hepatotoxicity.  Because acetaminophen-
induced hepatotoxicity is a documented event, there is some concern that the AERS database 
does not capture an accurate representation of the public health concern that toxic acetaminophen 
exposure represents to young children. 

The remaining adverse events in children less than two years old were dispersed in five different 
adverse event categories (No effect/Worsening, Respiratory, Bleeding, Hallucination, and 
Miscellaneous), with only a few cases in each category.  These cases provided limited 
information for further assessments, and most of the adverse events described are also found in 
tertiary medical references as known, though sometimes rare, adverse effects associated with 
acetaminophen use.  Some examples of these adverse effects are headache, dizziness, 
disorientation, and blood dyscrasias, such as thrombocytopenia.42,42,43 

 
LITERATURE REVIEW 
 
Literature regarding underlying disorders in children that may increase the risk for serious 
adverse events with acetaminophen 
 
Searches of PubMed for an association between acetaminophen toxicity and causes of chronic 
liver disease in children identified no case reports in the interval 1999 to December 2010.  This is 

                                                      
39 Rudolph's Pediatrics - 21st Ed. (2003). 25.10.4 Febrile Seizures - Stephen G. Ryan. 
http://online.statref.com/Document/Document.aspx?docAddress=_sdIQk226gbu0fzsN6ZH5g%3d%3d&Scroll=277&Index=1&Sessio
nId=13DE152ORDMLYDWN (Accessed 12/13/2010) 
40 Basic & Clinical Pharmacology - 11th Ed. (2009) 
http://online.statref.com/Document/Document.aspx?FxId=2&DocId=1&SessionId=13D389DWQQPMOGOU (Accessed 12/7/2010) 
41 Goodman & Gilman's The Pharmacological Basis of Therapeutics - 11th Ed. (2006) 
http://online.statref.com/Document/Document.aspx?FxId=75&docId=255&&SessionID=13D379DRISYGINHQ (Accessed 
12/7/2010) 
42 UpToDateOnline – Acetaminophen (paracetamol) drug information. 
http://www.uptodate.com/online/content/topic.do?topicKey=drug_a_k/5275&selectedTitle=1%7E150&source=search_result#F12936
8 (Accessed 1/5/2011) 
43 Facts & Comparisons eAnswers. http://online.factsandcomparisons.com/MonoDisp.aspx?monoID=fandc-
hcp10022&quick=159834%7c5&search=159834%7c5&isstemmed=True (Accessed 1/5/2011) 
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a population with a high likelihood of access to subspecialty care.  Similarly, with the exception 
of valproate and topiramate, there are no case reports identifying concomitant medications which 
were judged likely to have promoted adverse effects of acetaminophen.  This may be due to the 
effectiveness of the AAP acetaminophen toxicity statement in alerting health care providers to 
children of high risk situations for adverse events and strategies to prevent them.   
 
Literature regarding safe dose of acetaminophen  
 
Interpretation of the largest trial with relevant data is problematic since the trial uses the low 
sensitivity measure of hospitalization occurring within 4 weeks of enrollment for acute 
gastrointestinal bleeding, acute renal failure, or anaphylaxis as the only measure of adverse 
effects.  However, it is notable that the none of the 112 patients < 6 month old who received a 
median of 12 doses of 12 mg/kg over a median of 3 days were hospitalized. 
 
Lavonas et al.25 states that there are very rare case reports in which it appears that a child suffered 
hepatotoxicity after receiving acetaminophen at doses of < 75 mg/kg/day.  Given the high rate of 
acetaminophen use this provides some reassurance.  Based on the case series in the cited literature 
in the above sections regarding safe dose and dose associated with toxicity, the risk of hepatic 
toxicity starts to increase above 90 mg/kg/day in the context of a febrile illness and increases 
markedly when the daily dose exceeds 150 mg/kg/day..  Although it is not well characterized 
there is consensus in the literature that there is an interaction between daily dose, duration of 
dosing and state of health, such that tolerance of a given dose decreases with duration of dosing 
and perturbations of health.44 

The current, recommended, maximum daily dose is 75 mg/kg/day.  Guidelines in the UK are for a 
maximum dose of 60 mg/kg/day and this is the maximum daily dose used in the largest number 
of studied children.45,46  

Literature regarding dose associated with toxicity 
 
There is considerable uncertainty regarding this issue.  It is clear that children receiving a single 
dose or a single day dose in excess of 200 mg/kg/day represent a high risk group.  Although the 
AAPC guidelines recommend a lower dose threshold for referral to an emergency department 
with each day of exposure, this recommendation is based on the lowest quality of evidence.  In 
the section of these guidelines, “Implications For Research”, the first statement is “Further 
information is needed to determine the single or repeated dosages of acetaminophen that produce 
liver damage in children.”47 
 
Incidence of nonfatal acetaminophen hepatic adverse events from Poison Control Center 
reports  
 

The NAC use data from the AAPC raise the concern whether the AERS database is an accurate 
representation of the public health concern that toxic acetaminophen exposure represents to 
young children.  Although the AAPC report does not include organ specific toxicities the use of 
NAC could be considered a surrogate for a clinical judgment that the dose of acetaminophen was 
such that there is a significant risk for hepatic toxicity.48  Using a very cautious estimate that 50% 

                                                      
44 Sztajnkrycer M, Bond GR.  Curr Opin Peds 13:177;2001 
45 Royal College of Paediatrics and Child Health. Medicines for Children. London: RCPCH Publications Ltd; 1999 
46 Lesko SM, Mitchell AA. JAMA.273:929; 1995 
47 Dart RC.,Erdman AR, Olson KR, et al. Clinical Toxicology 44:1; 2006   
48 Heard KJ  NEJM 359:285; 2008 
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of NAC use in < 6 year olds is associated with APAP exposure, and using only the 2 years of data 
presented above (total NAC use = 791 cases), there would be about 198 cases annually, while 
AERS had 4 nonfatal cases in a 10-year period using the larger population of 0 to 12 year olds.  
This indicates that the voluntary reporting system of AERS receives less than 1% of liver adverse 
events associated with acetaminophen exposure based on the AAPC reported use of NAC. 

5 CONCLUSION 
DPV II did not identify any new or unexpected safety signals with the use of acetaminophen in 
children. AERS and the literature alone are insufficient to inform new conclusions or 
recommendations regarding at-risk populations or safe dosing in the under 13 year old 
population.  Additionally, Poison Control Data strongly suggest that FDA receives only a small 
fraction of severe hepatotoxic events related to acetaminophen exposure.  A more robust 
characterization of pediatric adverse events with acetaminophen will require access to, if not 
development of, more comprehensive data in this population.  

 

    

 

  

19 

 
 



6 APPENDICES 

APPENDIX 1.   
Acetaminophen Labeling Per 21 CFR 201.326  
Over-the-counter drug products containing internal analgesic/antipyretic active ingredients 
required warning and other labeling. 

Drug Facts 

Active ingredient (in each tablet)                                                            Purpose 
Acetaminophen 325 mg.............................................................Pain reliever/fever reducer 

Uses 
  temporarily relieves minor aches and pains due to: 
  headache               toothache     
  backache               the common cold  
  muscular aches          minor pain of arthritis 
  premenstrual and menstrual cramps 
 temporarily reduces fever 

Warnings    
Liver warning:  This product contains acetaminophen.  Severe liver damage may occur if you take 

  more than [insert the maximum number of daily dosage units] in 24 hours, which is the 
maximum daily amount for this product (italics text optional) 

  with other drugs containing acetaminophen 
  3 or more alcoholic drinks every day while using this product 

Do not use with any other product containing acetaminophen (prescription or nonprescription).  If 
you are not sure whether a drug contains acetaminophen, ask a doctor or pharmacist. 
   
Ask a doctor before use if you have liver disease 
 
Ask a doctor or pharmacist before use if you are taking the blood thinning drug warfarin  
 
Stop use and ask a doctor if 

  pain gets worse or lasts more than 10 days 
  fever gets worse or lasts more than 3 days 
  new symptoms occur 
  redness or swelling is present 

These could be signs of a serious condition. 
 
If pregnant or breastfeeding, ask a doctor before use. 
Keep out of reach of children. 
Directions 
[insert product-specific dosing] 
Other information 
[insert product-specific information such as storage conditions] 
Inactive ingredients  
[insert ingredients in alphabetical order] 
Questions or comments? 
[insert toll-free phone number and/or website] 
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APPENDIX 2. 
Limitations of AERS Data 
Limitations of data from passive surveillance systems, such as AERS, include: 
• Underreporting - Because of the underreporting of adverse events to FDA, these data 

cannot be used to generate population based estimates of the incidence of drug-related 
adverse events. 

• Report Quality - It is not always possible to assess the causal role of the drug in the 
development of an adverse event based on the clinical information included in the report. A 
given reaction may actually have been due to an underlying disease process or to another 
coincidental factor. Additionally, interpretation of spontaneous reported events is difficult 
in the absence of a control group. 

• Factors influencing reporting - Multiple factors influence reporting such as the length of 
time a drug is marketed, the market share, size and sophistication of the sales force, and 
awareness bias (i.e., publicity, regulatory action, or educational campaign about a drug and 
adverse event combination). Because of these factors, reporting rates between drugs and 
across different time periods (i.e. before and after the event that triggered stimulated 
reporting) cannot be reliably compared. 

• Multiple drugs - An adverse event report may include the use of other medications and/or 
multiple ingredient products, therefore, a clear drug-event association may be difficult to 
establish.  OTC drugs are commonly available as combination products containing two or 
more active ingredients and can be challenging to attribute an adverse event to a specific 
ingredient. 

• AERS Database design – It is difficult to obtain quick and reliable counts of OTC drug 
reports in the AERS database for the following reasons, among others: 1) Lack of a 
standard list of OTC drug products to which reported products can be linked.  This allows 
for many variations of a product name, thus making a search by Tradename often 
inaccurate.  2) No reliable method of limiting the search to only OTC drugs.  3) Many 
active ingredients in OTC drugs overlap with prescription products, as seen with varying 
dosage strengths of the same drug (i.e., orlistat, omeprazole, and topical corticosteroids) or 
in products that contain multiple ingredients (i.e., cough and cold preparations).  This often 
results in the retrieval of extraneous reports that may not be associated with an OTC drug 
product. 
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APPENDIX 3.  
Characteristics of US Fatal Adverse Event Reports Associated Acetaminophen in 
Children ≤ 12 Years Old Received by FDA from January 1, 2000 to December 31, 
2009, N=6 

 

ISR# 

FDA 
Received 
Date** Age  Sex 

Acetaminophen 
Product Name Adverse Events  Cause of Death 

3520848 6/27/2000 12Y U* Tylenol Death Not reported 

3984848 9/27/2002 8Y F Unspecified 
acetaminophen 

Brain edema, Coma, 
Convulsion, Depressed 
level of consciousness, 
Disseminated intravascular 
coagulation, Hepatic 
failure, Hypotension, 
Influenza, Mental 
impairment 

Liver failure; 
cerebral edema is 
a secondary 
effect.  Influenza 
B "confirmed on 
PM" 

4462631 9/29/2004 22M M Infants’ 
acetaminophen 

Alanine aminotransferases 
increased, Ammonia 
increased, Aspartate 
aminotransferase increased, 
Hepatomegaly, Internationl 
normalized ration 
increased, Lethargy, 
Vomiting 

Acute fulminant 
liver failure 

5846307 8/15/2008 5W M Unspecified 
acetaminophen Hepatic necrosis Liver failure 

5846909 8/15/2008 8Y F Unspecified 
acetaminophen Hepatic necrosis Liver failure 

6498853 12/15/2009 18M M 
Children’s 
Tylenol 
Suspension 

Nausea, vomiting, diarrhea, 
respiratory failure, renal 
failure, liver function test 
abnormality, infection 

Liver failure 

 *U = unspecified.  ** No event dates were specified. 
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APPENDIX 4. 
World Health Organization-Uppsala Monitoring Centre (WHO-UMC) Causality 
Categories 

Causality 
term 

Causality term Assessment criteria* 

Certain • Event or laboratory test abnormality, with plausible time relationship to drug intake 
• Cannot be explained by disease or other drugs 
• Response to withdrawal plausible (pharmacologically, pathologically) 
• Event definitive pharmacologically or phenomenologically (i.e. an objective and 
specific medical disorder or a recognised pharmacological phenomenon) 
• Rechallenge satisfactory, if necessary 

Probably / 
Likely 

• Event or laboratory test abnormality, with reasonable time relationship to drug intake 
• Unlikely to be attributed to disease or other drugs 
• Response to withdrawal clinically reasonable 
• Rechallenge not required 

Possible • Event or laboratory test abnormality, with reasonable time relationship to drug intake 
• Could also be explained by disease or other drugs 
• Information on drug withdrawal may be lacking or unclear 

Unlikely • Event or laboratory test abnormality, with a time to drug intake that makes a 
relationship improbable (but not impossible) 
• Disease or other drugs provide plausible explanations 

Conditional / 
Unclassified 

• Event or laboratory test abnormality 
• More data for proper assessment needed, or 
• Additional data under examination 

Unassessable 
/ Unclassified 

• Report suggesting an adverse reaction 
• Cannot be judged because information is insufficient or contradictory 
• Data cannot be supplemented or verified 

*All points should be reasonably complied with 
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APPENDIX 5. 
ISR and Manufacturer Control (MFRCNTRL) Numbers in Case Series, N=257 
 

ISR# MFRCNTRL# 

3478042 1328529A 

3520848 1321265A 

3547408 1318664A 

3547427 1219195A 

3547491 1210717A 

3547494 1219343A 

3547499 1222385A 

3547500 1223130A 

3547502 1230684A 

3547503 1233816A 

3547505 1233894A 

3547507 1252761A 

3547508 1259378A 

3547510 1260416A 

3547515 1273185A 

3547527 1300988A 

3547539 1320882A 

3547543 1320002A 

3547548 1324585A 

3547549 1350198A 

3547551 1332769A 

3547557 1349237A 

3547563 1194265A 

3547568 1202064A 

3547570 1194405A 

3547575 1202861A 

3547576 1218143A 

3547577 1203990A 

3547581 1232574A 

3547587 1237078A 

3547593 1253773A 

3547596 1259614A 

3547597 1260838A 

3547598 1268417A 

3547617 1286811S 

3547619 1290415A 

3547622 1292749A 

3547639 1306583A 

3547664 1325287A 

3547670 1351174A 

3547672 1364147A 

3547673 1207587A 

3547676 1216533A 

3547682 1233395A 

3547684 1285520A 

3547689 1350814A 

3547697 1373672A 

3547699 1197350A 

3547701 1200749A 

3547703 1204984A 

3547765 1250138A 

3547767 1250221A 

3547769 1279174A 

3547772 1284071A 

3547773 1288948A 

3547775 1319756A 

3547776 1328522A 

3547784 1373424A 

3547787 1261911A 

3547788 1363266A 

3547799 1257464A 

3547800 1341731A 

3547803 1260557A 

3547805 1295556A 

3547809 1261204A 

3548132 1291577A 

3548133 1296900A 

3548134 1297064A 

3548135 1300025A 

3548137 1306073A 

3548138 1317000A 

3548139 1330058A 

3548140 1334426A 

3548141 1369388A 

3548142 1265080A 

3548147 1227172A 

3548148 1261370A 

3548150 1302999A 

3548189 1286622A 

3548387 1149638A 

3548539 1324534A 

3548543 1356913A 

3548545 1371469A 

3548547 1190773A 

3548553 1200493A 

3548558 1248115A 

3548559 1255114A 

3548561 1267419A 

3548562 1268093A 

3548563 1269417A 

3548573 1299900A 

3548577 1316913A 

3548578 1328953A 

3548582 1357651A 

3548584 1369913A 

3548586 1190781A 

3548589 1224420A 

3548593 1271291A 

3548594 1271443A 

3548595 1282904A 

3548604 1347446A 

3548613 1324527A 

3548615 1346767A 

3548617 1355336A 

3548620 1193698A 

3548622 1213234A 

3548625 1216039A 



3548627 1216109A 

3548630 1219387A 

3548638 1267792A 

3548644 1277830A 

3548649 1285088A 

3548868 1309687A 

3548873 1342066A 

3548878 1198699A 

3548880 1202658A 

3548882 1209880A 

3548904 1217165A 

3548905 1237491A 

3548908 1307887A 

3548910 1319737A 

3548912 1320587A 

3548917 1368940A 
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1 GENERAL BACKGROUND 
 

There will be a joint AC meeting of the Nonprescription Drugs Advisory Committee 
(NDAC) and the Pediatric Advisory Committee (PAC) to discuss acetaminophen 
pediatric dosing May 17-18, 2011.  Currently, there is no FDA approved labeling for 
children less than two years of age for monograph products.  The focus of the AC will be 
on PK/PD data to identify an effective acetaminophen dosing in pediatric patients ages 6 
months to 11 years old.  Consideration is also being given to providing weight-based 
guidelines for dosing in infants/toddlers in addition to age-based guidelines.  

 

This review -- of the National Electronic Injury Surveillance System – Cooperative 
Adverse Drug Event Surveillance (NEISS-CADES) emergency department visits 
involving errors in acetaminophen dosing and administration in children – was intended 
to add additional evidence to document the dosing problems/errors already described by 
DMEPA in its prior reviews. (Note: DEPI is also submitting to DNRD a review to  
provide estimates of acetaminophen-associated poisoning or exposure calls for children 
found in the National Poison Data System (NPDS) data.)   

 

2 BACKGROUND ON THIS CASE SERIES ANALYSIS  
 

For background information for the Pediatric Advisory committee meeting planned for 
May 17-18, 2011, OND/DNRD had requested information from OSE that could provide 
evidence of unsafe doses of acetaminophen in young children (<2 years old). In response 
to that request, various data sources (AERS, NPDS) are being examined for useful 
information. In addition, I did some exploration of the NEISS-CADES (National 
Electronic Injury Surveillance System – Cooperative Adverse Drug Event Surveillance) 
database and inquired with the database’s managers at CDC as to its expected usefulness 
for examining ADEs in children from intentional therapeutic use of acetaminophen. DEPI 
and CDC’s NEISS-CADES managers agreed that NEISS-CADES is not very useful for 
such an examination since relatively few emergency department (ED) visits that involved 
unintentional overdoses from single-ingredient acetaminophen in children ages 12 years 
and younger were attributed to therapeutic errors after intended administration. (Most 
visits were instead attributed to unsupervised child ingestions—i.e., child < 11 years old 
being found with or taking a medicine.)  Overall, from 2004 to 2009, there were 1,074 
ED visits involving single-ingredient acetaminophen in children ages 12 years and under; 
979 of these cases resulted from unintentional overdoses (coded for “mechanism”1) and 

                                                      
1 The categorization of ‘Mechanism’ in the NEISS-CADES data is a global judgment by a CDC 
reviewer of the mechanism by which the drug caused the adverse event or ED visit. The 
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only 95 cases resulted from adverse events other than unintentional overdoses (e.g., 
allergic reactions, side effects).   Moreover, not all cases have clear information on the 
dose ingested. In short, we don’t have enough cases or complete enough dose 
information from NEISS-CADES to produce reliable national estimates of ED visits 
for a useful analysis of ADEs from intentional therapeutic use of single-ingredient 
acetaminophen in children with no documented error, for the age groups of interest 
(i.e. 0-2 months, 3-6 months, 7 months - < 2 years, 2-6 years, & 7-12 years old). 

 

Of all the cases in which single-ingredient acetaminophen was involved in ADEs among 
children ages 12 years and under, 42 cases involved dosing/administration errors. With 
the exception of one case that also involved a vaccination reaction, these cases were 
almost always coded, for the “mechanism” variable, as unintentional overdose.  In these 
cases, adults/caregivers or patients themselves (if older children) received acetaminophen 
with therapeutic intent, but made an error in the dosing or administration of the 
medication – i.e. gave the wrong amount (in ml/mg), number and/or frequency of the 
dose of acetaminophen. Because of this small number of cases, again reliable national 
estimates of ED visit cases for these single-ingredient acetaminophen dosing/ 
administration problems for the age groups of interest cannot be produced.  However, 
since DMEPA and DNRD are also interested in acetaminophen dosing errors in 
young children, and we can get detailed descriptive information from the case 
comments (verbatim text), I am presenting the series of 42 ED cases, found in 
NEISS-CADES, of acetaminophen dosing/administration errors in children ages 12 
years and under.   
 

2.1 MATERIALS REVIEWED 
ADE case reports from NEISS-CADES ED visit data for CYs 2004-2009 (latest 
available) were searched for the following terms: 

1.  generic drug: acetaminophen (free text search, so the generic active ingredient 
acetaminophen could be alone or in combination with other active ingredients)2, and  

2. with medication error of any type except accidental child intake3 (i.e. unsupervised 
ingestion).4 

                                                                                                                                                              
mechanism variable has these 5 categories: adverse effect, allergic reaction, secondary effect, 
unintentional overdose, vaccination reaction. 
2 Although the original search method would have allowed for retrieval of combination 
acetaminophen product associated cases, in fact 41 of the 42 cases found only involved single-
ingredient acetaminophen and the last case (#42) involved administration of both a single-
ingredient acetaminophen product along with a combination product (Lortab) that contains both 
acetaminophen and hydrocodone. 
3 In the NEISS-CADES dataset the ‘Medication Error’ variable includes a broad category “any 
medical error except intake by child”. This is what was used for the case search. That broad 
category includes all cases in the following 12 other categories: 1. accidental needle stick, 2. drug 
dispensing error, 3. drug administered at inappropriate site, 4. inappropriate schedule of drug 
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2.2. DATA SOURCE 
The data source is the National Electronic Injury Surveillance System - Cooperative 
Adverse Drug Event Surveillance (NEISS-CADES) database. NEISS-CADES (a 
collaborative effort of the Centers for Disease Control and Prevention (CDC) , the U.S. 
Consumer Product Safety Commission and the Food and Drug Administration), provides 
data from a national stratified probability sample of 63 hospitals with a minimum of six 
beds and a 24-hour emergency department (ED) in the United States and its territories. 
Trained coders at each participating hospital review the clinical records of every ED visit 
to identify physician-diagnosed drug related adverse events, report up to two implicated 
medications per event, and record a description of the incident. Thus, all the cases 
included in NEISS-CADES database are related to adverse drug events (ADEs).  The 
NEISS-CADES ED cases include allergic reactions, adverse effects, side effects, 
ingestion/poisoning, unintentional overdose/overmedication and medication errors, but 
exclude drug abuse, intentional overdose and suicide attempts.  (For more information on 
NEISS-CADES, see two publications.5 6).  These ED visit data were searched for ADEs 
involving acetaminophen in children. Those data were examined and are presented in the 
tables below for the following age groups:  0-2 months, 3-6 months, 7 months - less than 
2 years, 2-6 years, and 7-12 years. 
  

 

 

 

 

                                                                                                                                                              
administration, 5. incorrect dose administered, 6. incorrect drug administration duration, 7. 
incorrect drug administration rate, 8. incorrect route of drug administration, 9. intentional drug 
misuse, 10. poor quality drug administered, 11. drug prescribing error, 12. wrong drug 
administered. 
4 One case involving a medication error was also coded as an “accidental drug intake by a child”, 
because it involved a child < 11 years old administering their own medication (NEISS-CADES 
uses “accidental drug intake by child” as a designation for all cases involving children < 11 years 
old being found with/ingesting medicines unsupervised.). That case was included in this case 
series analysis. 

5 Jhung MA, Budnitz DS, Mendelsohn AB, Weidenbach KN, Nelson TD, Pollock DA. 
”Evaluation and overview of the National Electronic Injury Surveillance System-Cooperative 
Adverse Drug Event Surveillance Project (NEISS-CADES).” Med Care. 2007 Oct;45(10 Supl 
2):S96-102.  

6  Budnitz DS, Pollock DA, Weidenbach KN, Mendelsohn AB, Schroeder TJ, Annest JL. 
“National surveillance of emergency department visits for outpatient adverse drug events”. 
JAMA. 2006 Oct 18;296(15):1858-66. 
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3 RESULTS 

Cases Found 

I electronically searched NEISS-CADES full database (for CYs 2004-2009) for ED cases 
involving acetaminophen and medication errors other than accidental child ingestions.  I 
looked through the 42 case reports for ages 12 years and under.  The distribution of these 
42 ED case reports by age group is as follows: 

0-2 months old: 7 

3-6 months old: 4  

7 months - < 2 years old: 11 

2-6 years old: 9 

7-12 years old: 11 

Errors and Outcomes 

The entire case report records for the 22 cases for infants/children under two years of age 
were read and Table 1 (in Appendix 1) presents selected information from these reports. 
In most of these 22 cases, the parent and/or caregiver (relative/babysitter) accidentally 
gave the child too much acetaminophen (or was under the perception that they had given 
too much), but not enough to create serious medical problems, and mostly the patients 
were released from the ED without any treatment. Only a minority of the 22 cases was 
documented to have had lab work done (7 cases) and/or were held for observation (3 
cases). Only one patient (age 15 months), who was given 2020 mg of Infant Tylenol in a 
24 hour period, was treated with NAC (N-Acetyl-Cysteine) and admitted to the hospital. 

Table 2 (in Appendix 2) presents selected case information for the 20 acetaminophen 
medication error ED cases for patients ages 2-12 years old.  Although the cases for this 
age group, about half of whom (11/20) self-administered the acetaminophen, usually 
involved higher doses than with the younger (<2 years old) children’s cases, they were 
fortunately also usually not toxic.  Possibly because of the higher doses, a majority (12)7 
of these 20 cases had lab work done, mostly (7 out of 12) to measure the acetaminophen 
level in the blood. However, only one case (a 2 year old) was treated with charcoal. For 
two cases (a 5 year old and a 10 year old), the data record shows for the treatment “Usual 
ED Protocol”. Two other children were treated with IV fluids. Two others were treated 
for either the initial symptoms for which the acetaminophen was taken (i.e. headache) or 
for a likely sequela of the acetaminophen ingestion (i.e. vomiting).  The majority (17) of 
these 20 cases were released from the ED. Two were admitted to the hospital, and one 
was transferred to another hospital. 

                                                      
7 This lab work count of 12 includes the 10 year old’s case which had “Usual ED Protocol” recorded in the 
lab work field of the data record. 
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Error Details 

The details on the accidental overdose errors may nevertheless provide useful 
information for the purpose of providing better guidance to parents/caregivers and 
acetaminophen self-administering users.  

For 21 of the 22 cases involving infants or toddlers under age two years:  

 12 cases accidentally got too large of a dose 

 Five cases accidentally got too many doses or got too large of a dose multiple 
times, including one case where an 18 month old child was given SIX doses of 
325 mg of Tylenol in one day. 

 Four other cases involved Tylenol or acetaminophen overdoses due to a particular 
confusion:  

o both parents (instead of just one) administered the drug,  

o a parent confused the version of the medicine (gave Children’s instead of 
infant version),  

o gave a dropper of medicine but used wrong dropper (from a different 
medicine),  

o parent accidentally gave the child Tylenol instead of Augmentin. 

For the nine cases involving children ages 2 to 6 years old:  

 in 5 cases, a caregiver gave the child too much (too big of a dose) or too many 
doses,  

 in 2 cases, two caregivers/parents independently gave the child acetaminophen at 
close to the same time,  

 in 1 case, two forms of acetaminophen were given (i.e. oral & rectal), and 

 in 1 case, two medications, both containing acetaminophen, were given at the 
same time. 

For the eleven cases/patients (ages 10-12 years old) who self-administered the accidental 
overdose: 

 in one case, a ten year old accidentally took 960 ml* of Tylenol because he/she 
got tablespoon and teaspoon measurements mixed up,. (*”ml” is probably an error 
in the record. “mg” is probably correct). Seems like patient should have taken 2 
teaspoons of liquid Children’s Tylenol (=10 ml w/ 320 mg), but accidentally took 
2 tablespoons (=30 ml w/ 960 mg). 
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 in one case, an eleven year old took 12 extra strength Tylenol (despite that the 
package clearly indicates that for children under 12 years old, they should not use 
the extra strength Tylenol product), 

 in three cases, the children (all age 12) took more than the indicated two tablets of 
extra strength Tylenol (500 mg) every four to six hours (one child took 3 tablets, 
one took 6, and one took 8), 

 another case (age 12) took six (160 mg) children’s chewable tablets, 

 another case (age 12) took 38 (325 mg) Tylenol pills over 13-14 hours, 

 another case (age 12) took what seems like multiple doses of Tylenol, reportedly 
not at 4 hour intervals, and consumed the whole bottle (with 3770 mg reported as 
the amount consumed) 

 another case (age 12)  took an unknown/unreported number of 500 mg Tylenol 
and was vomiting, 

 another case (age 12) took four extra strength Tylenol (reported as 400 (not 500) 
mg each) and came to an ED complaining of epigastric pain, 

 and one case (age 12) took only two extra strength (500 mg) Tylenol -- which is 
actually within the indicated dosage amount -- but came to an ED complaining of 
bad pain. 

 

4 DISCUSSION 

Overall, the number of ED visits among children <7 years old attributed to errors in 
administration of acetaminophen is a small number in comparison to the number of ED 
visits attributed to unsupervised ingestions of acetaminophen by children themselves. 
Nonetheless, the cases presented above provide some description of the errors that 
parents of young children make in administering acetaminophen to their children.  In the 
31 cases (for <7 year olds), most often the error was having given too large of a dose or at 
least the caregivers thought they had given too large of a dose.  Sometimes an incorrect 
and excessive dose was given multiple times. Sometimes the error was a repeated dose, 
given by a second parent or caregiver, shortly after the first dose.  Other reported dosing 
errors in young children involved parents/caregivers’ confusion over the correct dose for 
a particular formulation (i.e. confusing infant drops with children’s liquid) or using the 
wrong dosing device. Fortunately, the overly large or additional dose usually was not 
toxic and did not result in any serious medical outcome – at least none that was reported 
in the ED ADE case record8. However, one 15 month old was hospitalized. 

                                                      
8 Note: The ED ADE case record only reflects the limited time period of the ED visit, and does not include 
information, beyond the disposition status (released/admitted/transferred), on the long term outcome of the 
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In the next age group (7-12 years old), the children who self-administered an 
acetaminophen overdose seemed to have had confusion over the correct dose and, in one 
case, the correct dose measurement instrument (tablespoon vs. teaspoon). In the 11 cases 
of overdoses self-administered by children in the 7-12 years old age group, two patients 
were admitted to the hospital and one was transferred to another health care facility.  All 
three of these cases involved 12 year olds whose errors involved taking “too many” or 
“too much” Tylenol. This hospitalization rate (3/11) may be viewed as relatively high for 
children of this age group. 

 

Overall, for the 42 cases from the two age groups combined ( i.e. 0-12 years old), the 
outcomes, as far as one can tell from the data, are a mix of non-serious and potentially 
serious outcomes.  For the 42 cases, the most frequently recorded adverse symptoms 
associated with the ADE were: vomiting/emesis, somnolence/excessive sleepiness, and 
abdominal/gastric pain.  However, also among these 42 cases, three of the children were 
admitted to the hospital and one was transferred to another health care facility.  

 

However, it should be noted that the information in this review was analyzed as a case 
series. While these cases may provide some useful descriptive information on 
unintentional errors in dosing/administration of acetaminophen to children, because so 
few ED cases are attributed to unintentional errors in dosing/administration of 
acetaminophen, the information from this limited number of cases can’t be used to 
reliably estimate the magnitude of the problem nationwide.  In general, the NEISS-
CADES dataset’s observations are collected from a national sample of hospital EDs, such 
that, given enough cases, one can make reliable national projections of the ED visits for 
such types of cases.  However, the numbers of cases identified for this analysis of 
unintentional acetaminophen dosing/administration errors in children under 13 years old 
were too low to produce reliable national estimates for the age subgroups of interest.   

 

In short, the primary strengths of the NEISS-CADES data used in this analysis are, that 
they are quite current (CYs 2004- 2009), from a nationally representative sample, and 
collected by medical professionals in EDs. The weaknesses of these data are that there 
are not enough cases to make reliable national projections of the number of ED visits (by 
year or age subgroup), or of subsequent hospitalizations from acetaminophen dosing or 
administration errors in children, and, as previously mentioned, the ED record usually 
does not include information on the long-term outcome of the case. Although these data 
do not provide clear evidence to demonstrate what specific actions, if any, could help 
prevent such single-ingredient acetaminophen dosing/administration errors in children, 
they suggest that lack of knowledge on the part of the caregiver (or older children) of the 
appropriate or correct doses (how much) and/or dosing schedules (how often) is a 

                                                                                                                                                              
case.  Even the results from lab work ordered during the ED visit sometimes do not get into the ED ADE 
case record for the NEISS-CADES database. 
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contributing factor. Even when non-supratherapeutic doses were given, caregivers sought 
care out of concern for having given “too much” or “too often”. There was also one case 
where the parent had unknowingly been giving the child simultaneously two medications, 
both containing acetaminophen (a single-ingredient acetaminophen product and a 
combination product), so a lack of awareness of the acetaminophen that’s contained in 
combination products can also be a source of error.  

  

 

5.   CONCLUSIONS 

While the majority of the acetaminophen dosing/administration errors in children ages 12 
and under seen at these ED visits (found in the NEISS-CADES data) did not involve 
serious medical outcomes, there were three hospitalizations and one transfer among the 
42 cases (and the outcomes on those hospitalized cases are not captured in the NEISS-
CADES data).  The totality of these cases point toward some potential benefits from 
finding ways to:  

a) better inform parents and caregivers about correct acetaminophen dosing and 
administration to infants and toddlers, and 

b) more clearly/strongly inform adolescents and other acetaminophen users about: 1) 
the recommended dosing intervals, and 2) the maximum daily dosages. 

Such efforts could potentially reduce these acetaminophen dosing/administration errors in 
children, thereby reducing the ADE risk to children, and minimizing the public health 
burden of spending valuable emergency department and inpatient hospital resources on 
these cases.  
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APPENDIX 1 
 

Table 1. Emergency Dept. Visit Cases Involving Acetaminophen and Drug 
Dosing/Administration Errors, NEISS-CADES Dataset, CYs 2004-2009, 
for Patients ages Two years and under, broken down by age (in months).   
Case count by 
age group 

Patient age,   
& year 

Drug Dosing/ 
Admin. Error & 
Amount ingested 

Lab Test/ Treatment/ 
Hospital Disposition 

Cases under age 2 years:          22 cases*   
Detailed case information by age group (in months): 

 

0-2 mo.: 7 

 

1. 1 mo. old 

(yr 2006) 

 

2. 1 mo. old      
(yr 2005) 

 

 

 

3. 1 mo. old   
(yr 2007) 

 

 

 

4. 2 mo. old   
(yr 2005) 

 

 

 

5. 2 mo. old   
(yr 2007) 

 

6. 2 mo. old   
(yr 2005) 

 

 

1. Parent accidentally gave 
baby too much Tylenol (200 
mg) 

 

2. 1 mo. old was given 0.4 ml 
of Tylenol by parent, infant 
then became difficult to wake 
up. 

 

3. 1 mo. old patient had shots 
today and relative accidentally 
gave 8 ML of Children’s 
Tylenol at one time. Infant 
vomited once. 

 

4. Parent gave patient 40 mg 
Children’s Tylenol and aunt 
accidentally gave patient 2 
tspns of Tylenol cold medicine. 
Patient sleepy. 

 

5. Parent states gave patient too 
much Tylenol drops (80 mg 
recorded). 

6. 2 mo. old rec’d 3X dose of 
Tylenol 4X @ home since 
yesterday. Patient fussier than 
usual, deep sleep, vomited. 
Dosages were: 2.5 ml @ 7:45 

1. No lab/treatment. 

Released. 

 

2. No lab/treatment. 

Released. 

 

 

 

3. No lab/treatment. 

Released. 

 

 

4. Tested Tylenol level 
(found normal). 
Treatment not stated. 

Released. 

 

5. No lab test or treatment 
stated. Released. 

 

6. Tested Tylenol level.  

No treatment. 

Released. 
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7. 2 mo. old   
(yr 2009) 

pm, 2.0 ml @ 4:15 pm, 2.0 ml 
@ 5:15 am, 2.0 ml @ 9:20 am. 
Overall Levels measured at 
34.4 UG/ML per ER tests. 

 

7. Accidental overdose of 
Tylenol given by parent to 
child. 

 

 

 

7. No lab/treatment. 

Released. 

 

3-6 mo.: 4 

 

1. 6 mo. old    
(yr 2004) 

 

 

 

 

2. 4 mo. old   
(yr 2008) 

 

3. 4 mo. old 

(yr 2008) 

 

 

 

 

 

 

4. 5 mo. old   
(yr 2008) 

1. Parent gave 6 mo. old 
patient 0.4 ml twice of Tylenol 
and 1/2 TSP twice of 
Robitussin (at 10 AM & 11:10 
AM), Concerned about being 
too much.  

 

2. Parents each gave patient ½ 
teaspoon of Benadryl one time 
and Tylenol one time. 

 

3. 4 mo. old patient thought to 
be teething and given 0.8 ML 
Tylenol every 4 hrs around the 
clock for three weeks. 

 

 

 

 

 

4. Unintentional Tylenol 
overdose was given, and given 
again too soon. (120 mg 
recorded) 

1. No lab/treatment. 

Released. 

 

 

 

2. No lab/treatment. 

Released. 

 

3. Lab work done. 
Results: ACETAMIN-
OPHEN LEVEL-2.0; 
CBC-PLATELET CT 
498, MONOCYTE 12; 
LYTES/GLUC/BUN/CR
EAT/CA/MG/PHOS-134; 
HEPA. No treatment. 
Held for Observation. 

 

 

4. Tested Tylenol level.  

No treatment.  

Released. 

7 – 12 mo.: 5 

 

 

1. 7 mo. old 
unintentional 
overdose        
(yr 2006) 

 

2. 9 mo. old   
(yr 2007)  

 

 

3. 10 month old 

1. Parent accidently gave 7 mo. 
old patient 2 tsp Children’s 
Tylenol. Thought it was infant 
version. 

 

2. Treated for torticollis. Given 
150 MG Tylenol over course 
of 24 hours. 

  

3. Parent gave child too much 

1. No lab/treatment. 

Released. 

 

 

2. Lab work: LYTES/ 
AST/ALT.  No treatment 
stated. Held for 
observation. 
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(yr 2004) 

 

 

4. 11 mo. old 
(yr 2004)  

 

 

5. 11 mo. old 

(yr 2004) 

 

liquid Tylenol. Sleeping too 
much. 

 

4. Patient given too much 
Tylenol by babysitter. 

 

 

5.  Patient received flu shot 5 
days PTA, Fever started just 
after rec’d vaccine. Gave 
dropper of Tylenol but dropper 
was from different medicine.  

3. Lab unknown.  

No treatment. 

Released. 

 

4. Tested Tylenol level 
and observed 
(treatment). Released. 

 

5. Did chest x-ray. 

Released. 

13 - 23 mo.:  6 

 

1. 13 mo. old 
(yr 2009) 

 

 

 

2. 15 mo. old 
(yr 2004) 
 

 

3. 16 mo. old 
(yr 2007) 

 

 

4. 16 mo. old 

(yr 2009) 

 

 

 

5. 18 mo. old  
(yr 2006) 

 

6. 18 mo. old    
(yr 2005) 

1. Parent accidentally gave 13 
mo. old patient 3.5 ML of 
Infant Tylenol concentrated 
drops instead of Augmentin.  

 

2. 15 mo. old patient was 
given ~170MG/K/ 24HS, 
Total of 2020MG of Infant 
Tylenol over 24 hours. 

 

3. Patient’s parent gave 16 mo. 
old 2 teaspoons of Tylenol 
instead of ¾ of a teaspoon. 
Accidental overdose. 

 

4. Parent gave 16 mo. old 5 
ML of Tylenol for fever every 
4 hours for a total of 5 doses. 

 

 

5. 18 mo. old given six 325 mg 
Tylenol in 1 day for 
pneumonia. 

 

6. Parent accidentally gave 
child dose Tylenol (3/4 tspn of 
80 MG/0.8 ML). 

1. No lab/treatment. 

Released 

 

 

2. Lab work not stated.  

Treated with NAC PO 
Q4HS, IV If necessary, 
Benadryl+Reglan. 
Admitted to hospital. 

 

3. No lab/treatment. 

Released 

 

4. Lab work done on 
hepatic function & 
acetaminophen level. 
(Results: Protein: 7.8, 
Acet: 3.7) No treatment. 
Held for observation. 

 

5. No lab/treatment. 

Released. 

 

6. Lab and treatment not 
stated.  Released. 

Table Notes: 1. Source: NEISS-CADES dataset, 2004-2009, Cases of accidental child ingestion (i.e. when 
infant/child takes the medication on his/her own) were not included.  

*: case count. National estimate not reported due to unreliability. 
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APPENDIX 2 

Table 2. Emergency Dept. Visit Cases Involving Acetaminophen and Drug 
Dosing/Administration Errors, NEISS-CADES Dataset, CYs 2004-2009, 
for Patients Ages 2-12 years  
Case count by 
age group 

Patient age,  
& year 

Drug Dosing/ Admin. 
Error & Amount 
Ingested 

Lab Test/ 
Treatment/ 
Diagnosis/ 
Hospital 
Disposition 

Cases Ages 2 yrs -12 yrs:  20 cases*    
Detailed case information: 
Ages 2-6 yrs.:   9 
cases 

 

(four 2 yr olds,  

one 3 yr old,  

two 4 yr olds, 

one 5 yr old, and  

one 6 yr old.) 

 

1. 2 yr old      
(yr 2005) 

 

2. 2 yr old         
(yr 2008) 

 

 

3. 2 yr old       
(yr 2009) 

 

 

 

 

4. 2 yr old      
(yr 2009) 

 

 

5. 3 yr old      
(yr 2007) 

 

 

 

 

6. 4 yr old       

1. 2 yr old was given both oral 
& rectal Tylenol. 

 

2.  2 yr old given 7CC/ 220MG 
Tylenol/ 4HRS for febrile 
seizure. Presenting with yellow 
skin. Dx: Tylenol Overdose 

 

3. Parent was unsure of prep of 
Tylenol. Gave child 80 mg X 6 
= 480 mg total. Dx:  Tylenol 
overdose, nontoxic to liver.  

 

 

4. Both parents gave child 8 ml 
Tylenol for fever only 1 hour 
apart & were worried about 
overdose. 

 

5. 3 yr old vomiting (5 times). 
Parent gave patient 80 mg 
Tylenol instead of aspirin every 
day for 3 months. 

 

 

6. Parents gave child wrong 
dosage of Tylenol accidentally. 

1. No lab/treatment. 

Dx: Overdose. Released. 

 

2. Lab work done: 
C4/7/LFTS. No 
treatment stated.         
Dx: Tylenol Overdose. 
Released. 

3. No lab work done.  

Treated with charcoal. 
Dx: Tylenol Overdose, 
Non Toxic to Liver. 

Released. 

 

4. Lab work done.  No 
treatment stated.  

Dx: Non toxic ingestion. 
Released.  

 

5. Tested Tylenol level 
(Result: <2).  Treated 
with ORT & Released. 

Dx: Accidental chronic 
Tylenol ingestion. 

 

 6. No lab done. Patient 
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(yr 2009) 

 

 

7. 4 yr old       
(yr 2009) 

 

 

 

8. 5 yr old         
(yr 2008) 

 

 

 

9. 6 yr old       
(yr 2008) 

 

 

 

7. 4 yr old with fever. Both 
parents gave patient 2 Tb 
Tylenol. 

 

 

8. Parent was giving patient 4 
ml of Lortab (which has 133 mg 
of Tylenol) and also 240 mg of 
chewable Tylenol. 

 

 

9. Parent accidentally gave 6 yr 
old patient 1000 mg Tylenol, 2 
tspn of Infant Tylenol. 

examined.  

Dx: accidental overdose.  

Released. 

 

7.  No lab. No treatment. 
Dx: Overdose. 

Released. 

 

8. Tested Tylenol level 
(but results not back). 
“Usual ED Protocol” 
listed as treatment.  

Dx: Tylenol overdose. 
Released. 

9. Lab work and 
treatment not stated.  

Dx: nontoxic ingestion. 
Released. 

Ages 7-12  yrs.:  

11 cases: 

One 10 yr old, 

One  11 yr old, 

nine 12 yr olds. 

 

/ 

1. 10 year old 
(yr 2007) 

 

 

 

 

 

 

 

2. 11 yr old     
(yr 2004) 

 

 

 

3. 12 yr old    
(yr 2006) 

 

 

 

 

1. Patient took 3 ml of 
amoxicillin at 2030, then took  

960 ml of Tylenol at 2100, Got 
stomachache and vomited. 
Patient took 960 ml Tylenol 
because got tablespoon and 
teaspoon measurement mixed 
up.  

 

 

2. 11 yr old patient took 12 
extra strength Tylenol for 
migraine headache. 

 

 

 

3. 12 yr old patient took three 
500 mg Tylenol for headache. 
Parents don’t believe child took 
the pills. Wanted child checked. 

 

 

1. For lab work, record 
says “Usual ED 
protocol”. No lab results 
reported. 

For treatment, record 
says “Usual ED 
Protocol” 

Dx: accidental Tylenol 
ingestion.   

Released. 

 

2. Did lab work:  CBC, 
BMP,LFT,AMYLASE,
UA, Drug Screen, & 
Acetaminophen level. 
Treated with IV.  

Dx; Tylenol ingestion. 
Released. 

3. Tested Tylenol level.  

No treatment.  

Dx: Accidental 
Ingestion. Released. 
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4. 12 yr old     
(yr 2004) 

 

 

 

5.12 yr old     
(yr 2004) 

  

 

 

 

 

6. 12 yr old    
(yr 2005) 

 

 

7. 12 yr old       
(yr 2005)  

 

 

8. 12 yr old       
(yr 2005) 

 

 

 

 

9. 12 yr old    
(yr 2007) 

 

 

 

 

10. 12 yr old  
(yr 2007) 

 

 

4. 12 yr old patient overdosed 
on Tylenol accidentally. (took 
pills for pain in legs) Vomiting. 

 

 

5. Patient stated took too many 
Tylenol last night. Took eight 
500 mg Tyl. Denied taking 
anything else. 

 

 

 

 

6. Patient took 6 tabs (500 ml) 
of Tylenol and had allergic 
reaction. 

 

7. Patient accidentally took two 
Tylenol pills (500 mg each). 
Complains of bad pain. Denies 
suicidal. 

 

8. Patent took 4 extra strength 
Tylenol (400 mg each) for 
chronic headache. Complaining 
of epigastric pain. 

 

 

9. Abdominal pain. Vomited 10-
20 times. Took 38 Tylenol (325 
mg) over 13-14 hours because 
of pain. 

 

 

 

10. Patient taking Tylenol and 
Triaminic for sore throat. Did 
not take at 4 hour intervals. 
Took whole bottle of Tylenol 
with 118 ml bottle of Triaminic. 

 

4. Did lab work 
(CBC,BMP) and 
Abdominal CAT scan. 
No treatment.  

Dx: abnormal blood test. 
Admitted to hospital. 

 

5. Tested 
acetaminophen level 
(result: 26). No 
treatment.  Dx: Tylenol 
ingestion. Transferred 
to a hospital. 

 

6. No lab work stated.  

Dx: overdose. Observed 
& admitted to hospital. 

 

7. No lab/treatment 
stated.  Dx: Ingestion. 

Released. 

 

8. Patient received 
Toradol 60 mg IM 
times one as analgesia. 
Tylenol levels taken.  

Dx: Accidental Tylenol 
Overdose. Released. 

 

9. Did lab work: ABG/  
VBG, OTHER LABS. 
Gave IV fluids. 

Dx: Accidental ingestion 
of acetaminophen. 

Released. 

 

10. Tested Acetamin-
ophen level.  

No treatment.  

Dx: Accidental 
overdose. Released. 
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  16

11. 12 yr old  
(yr 2009) 

11. Patient told parent he/she 
had taken six (160 Mg) 
children’s chewable tablets. 
Parent thought it was a lot. 
Gave child 3 spoons of salt that 
made the child vomit. 

11. No lab/Treatment. 
Dx:  Ingestion/Overdose. 

Released. 

 

Table Notes:   

1. Source: NEISS-CADES Dataset, for years 2004-2009 
2. Cases of accidental child ingestion (i.e. when infant/child takes the medication on his/her own) 
were not included. 

3. *: case count. National estimate not reported due to unreliability. 
4. Dx: Diagnosis 
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To:  OND ODE IV, DNRD 
 
Re:  Nonprescription Drugs Advisory Committee and Pediatric Advisory Committee Meeting 

May 17-18, 2011 
Summary of the Draft Dosage Delivery Devices Guidance  

 
In the Federal Register of November 5, 2009 (74 FR 57319), FDA announced the availability of a draft 
guidance for industry entitled “Dosage Delivery Devices for Over-the-Counter Liquid Drug Products” 
(available at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM188
992.pdf).  The notice gave interested persons an opportunity to comment on the draft guidance by 
February 2, 2010.  FDA received a number of comments from individuals, firms, and consumer groups.  
FDA has carefully considered the comments and will issue the final guidance for industry shortly.   
 
The 2009 document provides draft guidance to firms that are manufacturing, marketing, or distributing 
orally ingested over-the-counter (OTC) liquid drug products packaged with dosage delivery devices 
(e.g., calibrated cups, droppers, syringes, or spoons).  The Agency has determined that many orally 
ingested OTC liquid drug products in the marketplace are packaged with dosage delivery devices that 
bear markings that are inconsistent with the labeled dosage directions, contain superfluous markings, or 
are missing necessary markings.  FDA issued the draft guidance because of ongoing concerns about 
potentially serious accidental drug overdoses that can result from the use of dosage delivery devices 
with markings that are inconsistent or incompatible with the labeled dosage directions for orally ingested 
OTC drug products.   
 
Highlights of FDA's recommendations in the draft guidance include that dosage delivery devices be 
included for all orally ingested OTC drug products that are liquid formulations, they should bear 
markings that are consistent with the labeled dosage directions and not bear any extraneous or 
unnecessary markings that may be confusing, the calibrated units of measure marked on the device and 
any abbreviations used should be the same as the units of measure and abbreviations specified in the 
labeled dosage directions and any accompanying written instructions, and they should be labeled in a 
manner that attempts to ensure that they are used only with the products with which they are included.   
 
The guidance once finalized will represent the agency’s current thinking on dosage delivery devices for 
orally ingested OTC liquid drug products.  It does not create or confer any rights for or on any person 
and does not operate to bind FDA or the public.  An alternative approach may be used if such approach 
satisfies the requirements of the applicable statutes and regulations. 
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1 Guidance for Industry1
 

2 


3 Dosage Delivery Devices for OTC Liquid Drug Products
 
4 

5 

6 


7 

8 
 This draft guidance, once finalized, will represent the Food and Drug Administration's (FDA's) current 

9 
 thinking on this topic.  It does not create or confer any rights for or on any person and does not operate to 

10 bind FDA or the public.  You may use an alternative approach if it satisfies the requirements of the 
11 applicable statutes and regulations. If you want to discuss an alternative approach, contact the FDA staff 
12 responsible for implementing this guidance.  If you cannot identify the appropriate FDA staff, call the 
13 appropriate number listed on the title page of this guidance. 
14 

15 
16 
17 I. INTRODUCTION 
18 
19 This document is intended to provide guidance to firms that are manufacturing, marketing, or 
20 distributing over-the-counter (OTC) liquid drug products (e.g., elixirs, suspensions, solutions, 
21 syrups) that are packaged with dosage delivery devices (e.g., calibrated cups, droppers, syringes, 
22 spoons).2  Because written, printed, or graphic matter appearing on dosage delivery devices 
23 packaged with OTC liquid drug products is considered labeling, such markings on these devices 
24 must not be false or misleading and must be clear and consistent with the drug product’s 
25 directions for use. (See Sections 201(m), 502(a) and 502(f)(1) of the Federal Food, Drug, and 
26 Cosmetic Act). 
27 
28 FDA's guidance documents, including this guidance, do not establish legally enforceable 
29 responsibilities. Instead, guidance documents describe the Agency's current thinking on a topic 
30 and should be viewed only as recommendations, unless specific regulatory or statutory 
31 requirements are cited.  The use of the word should in Agency guidances means that something 
32 is suggested or recommended, but not required. 
33 
34 
35 
36 

1  This guidance has been prepared by the Center for Drug Evaluation and Research (CDER) at the Food and Drug 
Administration.   
2   This guidance is not intended to address the adequacy of dosage delivery devices to deliver the labeled dosage. It 
is the responsibility of the manufacturers, packers, and distributors of these liquid drug products packaged with 
dosage delivery devices to ensure that the accompanying dosage delivery devices accurately deliver the doses 
identified by the measurements.  FDA may issue additional guidance regarding the adequacy of dosage delivery 
devices to deliver the labeled dosage and to ensure that consumers can properly use dosage delivery devices that 
accompany OTC liquid drug products. 
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37 II. BACKGROUND 
38 
39 Many OTC liquid drug products are packaged with dosage delivery devices intended to facilitate 
40 proper dispensing of the product by the patient, parent, or caregiver.  In most cases, these devices 
41 have calibrated units of measure marked on the device (e.g., teaspoon, tablespoon, or milliliter) 
42 that are intended to ensure proper measurement of the appropriate dose.  However, in many 
43 cases, OTC liquid drug products in the marketplace are packaged with dosage delivery devices 
44 that bear markings that are inconsistent with the labeled dosage directions.  For example, some 
45 may contain superfluous markings or may be missing necessary markings.  The Agency also is 
46 aware that some people typically do not use dosage delivery devices provided with OTC drug 
47 products, and consumers have reported some difficulties measuring OTC liquid medications for 
48 their children with provided dosage delivery devices.  These difficulties may lead to consumers 
49 using less accurate means to give their children analgesics, cough and cold, and other common 
50 OTC liquid medications, e.g., household spoons. 
51 
52 There have been numerous reports of accidental overdose that were attributed, in part, to 
53 markings on measured dosage cups for OTC liquid drug products that were misleading or 
54 incompatible with the labeled dosage directions for use.   
55 
56 FDA is issuing this guidance because of ongoing safety concerns about the serious potential for 
57 accidental drug overdoses of OTC liquid drug products that can result from the use of dosage 
58 delivery devices with markings that are inconsistent or incompatible with the labeled dosage 
59 directions for OTC drug products.  FDA is especially concerned because OTC liquid drug 
60 products are frequently intended to be used with pediatric populations. 
61 
62 
63 III. REGULATORY/POLICY DISCUSSION 
64 
65 A. Statutory Requirements and Regulatory History  
66 
67 Section 502 of the Federal Food, Drug, and Cosmetic Act (FFDCA) (21 U.S.C 352) states that a 
68 drug is considered to be misbranded:  
69 
70 (a) if its labeling is false or misleading in any particular [or] . . .  
71 (f) unless its labeling bears (1) adequate directions for use . . . .    
72 
73 Section 201(m) of the FFDCA further defines labeling as “all labels and other written, printed, or 
74 graphic matter (1) upon any article or any of its containers or wrappers, or (2) accompanying 
75 such article” (21 U.S.C 321(m)).  The Agency considers any written, printed, or graphic matter, 
76 including measurements on dosage delivery devices, packaged with OTC liquid drug products to 
77 be labeling. FDA has issued notices and Warning Letters that cite misbranding violations under 
78 section 502(a) of the FFDCA (21 U.S.C. 352(a)) when markings on dosage delivery devices are 
79 inconsistent with the labeled dosage directions.  Examples include the following:   
80 
81 • On December 9, 1991, FDA issued a Compliance Notice to alert all drug establishments that 
82 were registered with the Agency to review the labeling of all drug products marketed with an 
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83 accompanying dosage delivery device to determine if the product’s labeling was compatible 
84 with the markings on the dosage device, and make corrections where necessary.   
85 
86 In this notice, FDA said that dosage delivery devices that had markings inconsistent with the 
87 product’s labeling rendered the drug product misbranded under 21 U.S.C. 352(a).   
88 

89 • On January 21, 1992, FDA issued a Public Health Announcement warning parents against 

90 the inadvertent overdosing of children with liquid OTC medications for colds and flu.     


91 • Between November 1991 and January 1992, FDA issued Warning Letters to five firms that 
92 were marketing OTC liquid drug products with dosage delivery devices that were not 
93 compatible with the products’ labeled dosage directions.  Those letters cited violations of 
94 section 502(a) of the FFDCA (21 U.S.C. 352(a)) because the markings on the dosage cups 
95 packaged with the products were misleading within the context of the labeled directions for 
96 use. Additionally, eight firms initiated recalls of over 980,000 retail units nationwide of 
97 OTC oral liquid drug products that had misleading or incompatible dosage delivery devices 
98 during the same time period.  Since January 1992, several other firms have conducted large
99 scale recalls of OTC oral liquid drug products with misleading or incompatible dosage 

100 delivery devices. 

101 • On January 17, 2008, FDA issued a Public Health Advisory recommending that when giving 
102 OTC cough and cold medicines to children ages two years and older, parents and caregivers 
103 use only the measuring spoons or cups that come with the medicine or those made specially 
104 for measuring drugs.   

105 Despite these efforts, through routine monitoring and surveillance programs, FDA has become 
106 aware that an increasing number of OTC liquid drug products have dosage delivery devices that 
107 are incompatible with labeled product dosage directions. 
108 
109 In addition to misbranding under section 502(a) of the FFDCA (21 U.S.C. 352(a)), when dosage 
110 delivery devices packaged with OTC liquid drug products fail to bear a mark or markings 
111 consistent with the labeled dosage directions, the products also lack adequate directions for use 
112 and are misbranded under section 502(f)(1) of the FFDCA (21 U.S.C. 352(f)(1)).  
113 
114 B. Recommendations 
115 
116 The Agency makes the following recommendations for OTC liquid drug products:  
117 
118 • Dosage delivery devices should be included for all OTC drug products that are liquid 
119 formulations.  

120 • These devices should have calibrated units of measure marked on the device (e.g. teaspoon, 
121 tablespoon, or milliliter) that are the same as the units of measure specified in the labeled 
122 dosage directions on any outside packaging (carton labeling), bottle, and any accompanying 
123 written instructions. 

124 • If units of measure are abbreviated on the dosage delivery device, the abbreviation used on 
125 the device should be the same abbreviation used in the labeled dosage directions, outside 
126 packaging (carton labeling), bottle, and any accompanying written instructions.   
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127 - International or national standards for abbreviations should be used.  For example, 
128 milliliters should be abbreviated as “mL” and teaspoons abbreviated as “tsp,” and less 
129 common or nonstandard used abbreviations should be avoided. 

130 - Abbreviations should be defined on the dosing device (e.g., tsp = teaspoon) and, if 
131 they are not, should be defined in the labeled dosage directions, outside packaging 
132 (carton labeling), bottle, and any accompanying written instructions. 

133 • Any decimals or fractions included on dosage delivery devices should be listed as clearly as 
134 possible. 

135 − Use leading zeroes before decimal points (“0.4” not “.4”) to avoid 10-fold dosing 
136 errors. 

137 − Use smaller font size for numerals in fractions (“½” not “1/2”) to avoid interpreting 
138 “1/2" as “1 or 2.” 

139 • Dosage delivery devices should not bear extraneous or unnecessary markings that may be 
140 confusing. 

141 • Manufactures should try to ensure that the dosage delivery devices are used only with the 
142 products with which they are included.  Possible ways of accomplishing this are to either: 

143 – Include a statement on the dosage delivery device and the drug product’s bottle 
144 and/or carton labeling that only the provided dosage delivery device is to be used with 
145 the particular OTC drug product with which it is included.  This information can also 
146 be included under the Directions Section of the product’s Drug Facts panel 

147 – Devise a mechanism to secure the dosage delivery device to the drug product, such as 
148 creating an integrated dosing device.   

149 • Dosage delivery devices should not be significantly larger than the largest dose described 
150 in the labeled dosage directions and should permit clear measurement and delivery of the 
151 smallest labeled dosage.3 

152 • The markings on dosage delivery devices should be clearly visible and not be obscured when 
153 the product is added to the device. 

154 The Agency also recommends that firms conduct usability studies to ensure that dosage delivery 
155 devices are easily understood and accurately used by consumers.4 

156 
157 Because the Agency regards the markings on these delivery devices as labeling, FDA considers 
158 their failure to bear markings consistent with the labeled dosage directions to cause the drug 
159 product to be misbranded.  For example, if the bottle and/or carton labeling for a drug product 
160 contains dosage directions that are written exclusively in terms of a specific unit of measure, the 
161 accompanying dosage delivery device should contain markings in the same unit of measure.  The 
162 following examples illustrate situations that would render the products misbranded: 

3  For concentrated acetaminophen infant drops, the Agency recommends that dosage delivery devices should also
 
permit clear measurement and delivery of the smallest intended dosage consistent with professional labeling for
 
infants under 2 years of age.

4 Although this Guidance is not intended to address the adequacy of dosage delivery devices to deliver the labeled 

dosage, the Agency may consider issuing future guidance to industry that addresses topics such as: age, weight, 

solubility, viscosity, patient populations, and instructions for cleaning, reuse, and storage. 
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163 
164 Example 1:  The directions for use on the bottle and/or carton specify teaspoon measures 
165 to describe the dosing amount; the dosage cup that is supplied with the product bears 
166 three different graduated scales (one is a combined scale of 
167 teaspoonfuls/dessertspoonfuls/tablespoonfuls; the second provides metric measurements 
168 (cc/ml); and, the third is a combined scale of fluid ounces and drams) (see Appendix A, 
169 Illustration #l). 
170 
171 Example 2: The directions for use on the bottle and/or carton specify teaspoon measures 
172 to describe the dosing amount; the dosage cup provided with the product bears two 
173 different graduated scales (one is a combined scale of teaspoonfuls/tablespoonfuls with 
174 juxtaposed conversions to milliliters (Note:  the illustration also has a dessertspoon 
175 marking); the second is a combined scale of milliliters and fluid ounces) (see Appendix 
176 A, Illustration #2). 
177 
178 The Agency also recommends that the dosage delivery device for a drug product provide 
179 markings that can readily measure the dosage indicated by the directions on the bottle and/or 
180 carton labeling. Again, the following examples illustrate situations that would render the 
181 products misbranded: 
182 
183 Example 3: The directions for use on the drug product’s bottle and/or carton specify a 2
184 teaspoonful dose (see Appendix A, Illustration #3); the dosage cup does not bear a 
185 corresponding 2-teaspoonful graduation (See Appendix A, Illustration #1). 
186 
187 Example 4: The directions for use on the drug product’s bottle and/or carton specify 1/2
188 teaspoonful dose (see Appendix A, Illustration #3); the dosage cup does not bear a 
189 corresponding ½-teaspoonful graduation (see Appendix A, Illustration #4). 
190 
191 In addition to the scenarios described above, FDA is concerned about products that include a 
192 dosage delivery device and provide directions for use that state: 
193 
194 Under 2 [or 6, etc.] years of age: consult a physician 
195 
196 The Agency recommends that the labeling for these types of products include a prominent 
197 statement that directs consumers to consult their pharmacist or healthcare provider for any 
198 appropriate additional dosage delivery device necessary for use when a physician recommends a 
199 dose that is different than the doses that appear on the dosage delivery device that accompanies 
200 the product. 
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223 BOTTLE AND/OR CARTON LABELING 
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ILLUSTRATION # 3 
I 

Drug Facts (continued)  
Directions 

• do not take more than 6 doses in any 24 hour period 
• use only with enclosed measuring cup.  Do not use with any other device 
• dose as follows 

adults and children 12 years of age and 2 teaspoons every 4 hours 
older 

children 6 to 12 years of age 1 teaspoon every 4 hours 

children 2 years to 6 years of age 
 1/2 teaspoon every 4 hours. 

children under 2 years of age 
 do not use 

Other information 
• store at 20 - 25ºC (68 - 77ºF) 
• alcohol free 

Inactive ingredients:  (established names of each inactive ingredient listed in 
alphabetic order) 
Questions? call weekdays 9 AM to 5 PM EST at 1-800-XXX- XXXX 
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248 ILLUSTRATION # 4 
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APPENDIX B:  EXAMPLE OF DOSAGE CUP THAT CORRESPONDS TO DOSING 
DIRECTIONS 

The example below illustrates a dosage cup that corresponds to the dosing directions described in 
the drug facts panel below. 

277 
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279 
280 

Drug Facts (continued)  
Directions 

• do not take more than 6 doses in any 24 hour period 
• use only with enclosed measuring cup.  Do not use with any other device 
• dose as follows 

adults and children 12 years of age and 2 teaspoons (tsp) every 4 hours 
older 

children 6 to 12 years of age 1 teaspoon (tsp) every 4 hours 
children 2 years to 6 years of age ½ teaspoon (tsp) every 4 hours. 
children under 2 years of age do not use 

Other information 
• store at 20 - 25ºC (68 - 77ºF) 
• alcohol free 

Inactive ingredients:  (established names of each inactive ingredient listed in 
alphabetic order) 
Questions? call weekdays 9 AM to 5 PM EST at 1-800-XXX- XXXX 
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