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Acetaminophen Dosing Regimens in Febrile Infants and 
Children: A Report on 3 Legacy Studies
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OBJECTIVE Compare efficacy and safety of 10 to 15 mg/kg with 20 to 30 mg/kg acetaminophen in febrile 
children 6 months to ≤ 11 years from 3 double-blind, randomized, single or multiple dose studies.

METHODS Doses were compared on sum of the temperature differences (SUMDIFF), maximum temperature 
difference (MAXDIFF), temperature differences at each time point, and dose by time interactions. Alanine 
aminotransferase (ALT) was evaluated in the 72-hour duration study.

RESULTS A single dose of acetaminophen 20 to 30 mg/kg produced a greater effect on temperature 
decrement and duration of antipyretic effect over 8 hours than a single dose of 10 to 15 mg/kg. When 
equivalent total doses (i.e., 2 doses of 10 to 15 mg/kg given at 4-hour intervals and 1 dose of 20 to 30 mg/
kg) were given over the initial 8-hour period, there were no significant temperature differences. Over a 
72-hour period, 10 to 15 mg/kg acetaminophen administered every 4 hours maintained a more consistent 
temperature decrement than 20 to 30 mg/kg acetaminophen administered every 8 hours. Following doses 
of 60 to 90 mg/kg/day for up to 72 hours, no child had a clinically important increase in ALT from baseline. 
The number of children with reported adverse events was similar between doses.

CONCLUSIONS Data demonstrate the antipyretic effect of acetaminophen is dependent on total dose 
over a given time interval. These 3 studies provide clinical evidence that the recommended standard 
acetaminophen dose of 10 to 15 mg/kg is a safe and effective dose for treating fever in pediatric patients 
when administered as a single dose or as multiple doses for up to 72 hours.

ABBREVIATIONS AE, adverse event; ALT, alanine aminotransferase; ANCOVA, analysis of covariance; 
ANOVA, analysis of variance; FDA, Food and Drug Administration; MAXDIFF, maximum temperature 
difference; SUMDIFF, sum of the temperature differences; ULRR, upper limit of reference range
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Introduction

Acetaminophen (N-acetyl-p-aminophenol) has been 
used widely as both an antipyretic and analgesic for 
the treatment of fever and pain in children because of 
its well-established efficacy and favorable safety pro-
file.1-3 Pharmacokinetic data and efficacy studies have 
indicated that single doses of 10 to 15 mg/kg at 4-hour 
intervals provide effective antipyretic activity.4,5 Nonstan-
dard doses of acetaminophen, such as a single dose 
of 25 to 30 mg/kg, occasionally have been reported to 
treat fever and pain.6-8 Data supporting the direct rela-
tionship between increasing doses of acetaminophen 
and increased antipyretic effect have been evaluated 
for doses in the range of 5 to 30 mg/kg.1,5,9 Moreover, 
linear pharmacokinetics occur for oral doses of up to 
30 mg/kg (double the standard dose).2 However, limited 
data directly compare the efficacy of 10 to 15 mg/kg to 

20 to 30 mg/kg doses of acetaminophen in children.
Three legacy studies were conducted between 

1981 and 1990. They were designed to explore the 
efficacy and safety of single and multiple doses of 
acetaminophen at 10 to 15 and 20 to 30 mg/kg.10-12 The 
earliest study (Study I) compared the standard single 
acetaminophen doses of 10 to 15 mg/kg given every 4 
hours (6 doses in 24 hours) to double standard doses, 
consisting of 20 to 30 mg/kg every 8 hours (3 doses 
in 24 hours) during a 3-day period, totaling 60 to 90 
mg/kg per day.10 These 2 dosing regimens exceeded 
the then approved and currently approved total daily 
dose. Acetaminophen is currently approved for use in 
children as an antipyretic and analgesic at the dose of 
10 to 15 mg/kg every 4 hours (not to exceed 5 doses 
in 24 hours). The 2 subsequent studies (Studies II and 
III) compared a single acetaminophen dose of 10 to 
15 mg/kg with a single dose of 20 to 30 mg/kg over 
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an 8-hour period.11,12 The temperature decrement data 
following the initial dose in each of these studies have 
been reported previously in a review of pediatric anti-
pyretic dosing.5 Some pharmacokinetic data, but none 
of the efficacy data, from a small subset of Study I were 
reported by one of the investigators,13-16 and summary 
mean and median alanine aminotransferase (ALT) data 
from Study I were presented to the Food and Drug 
Administration (FDA).17

The paper herein offers full details about the com-
parative effect of standard and double-standard doses 
and results of the safety evaluation of higher than 
standard dosing over a 72-hour period.

Materials and Methods
Study Design

Three double-blind, randomized clinical studies that 
compared 2 dosing regimens of acetaminophen in 
febrile infants and children were identified in the spon-
sor’s database (Table 1 summarizes study parameters 
and subject demographics for each of these 3 studies).

Study I, conducted between 1981 and 1982, was 
a multiple dose double-blind study comparing the 
antipyretic efficacy and safety of 10 to 15 mg/kg ac-
etaminophen given every 4 hours to 20 to 30 mg 
acetaminophen given every 8 hours for up to 72 hours 
with placebo given at 4 hours and then every 8 hours 
to maintain blinding. All patients were hospitalized and 
between 6 months and < 6 years of age with a mini-
mum rectal temperature of 101°F.10 Study II, conducted 
between 1982 and 1983, was a single dose double-blind 
study comparing the antipyretic efficacy and safety of 
10 to 15 mg/kg and 20 to 30 mg/kg of acetaminophen 
throughout an 8-hour observation period.11 All partici-
pating children were between 6 months and < 6 years 
of age with a minimum rectal temperature of 102°F. 
Study III, conducted between 1989 and 1990, was an 
investigator and parent blinded, parallel, single dose 
study comparing the efficacy and side effect profile of 
acetaminophen 10 to 15 mg/kg to 20 to 30 mg/kg and 
ibuprofen suspension 5 mg/kg and 10 mg/kg through-
out an 8-hour observation period.12 Children were 
between 2 and 11 years of age, with an acute febrile 
illness, and prestratified on the basis of their baseline 
temperature (≥ 102.0°F to ≤ 105.5°F in children 2 years 
through 3 years of age and ≥ 101.0°F to ≤ 104.5°F in 
children 4 years through 11 years of age) and then 
randomized to 1 of the 4 treatment groups.

Study I was conducted at 4 sites in the United States, 
Study II at 3 US sites, and Study III at 10 US sites. For 
each study and site, a local or regional independent 
institutional review board reviewed and approved the 
informed consent documents and protocol. Parents or 
legal guardians provided informed consent for children 
participating in each study; participants could withdraw 
from the study at any time without consequence to their 
care or treatment.

Inclusion and Exclusion Criteria
Inclusion criteria for the 3 studies are presented in 

Table 1. Children were excluded from all studies if they 
were unable to take oral medication, were dehydrated 
or malnourished, received antipyretic medication within 
6 hours prior to the dosing of study medication, or had 
a known sensitivity to acetaminophen. For Study III, 
which included ibuprofen, additional exclusion criteria 
were used. Children were excluded if they were below 
the fifth percentile or above the 95th percentile of their 
appropriate weight for age, had a blood coagulation 
defect, anemia secondary to blood loss, hepatic, meta-
bolic, endocrine, neoplastic or peptic ulcer disease, a 
diagnosis of any chronic renal disease, were under 6 
years old with a history of febrile seizures, had received 
antibiotics or systemic steroidal medication within 72 
hours prior to the study, or would require antibiotics 
during the 8 hours of the study.

Treatments
Dosing in Study I was based on the weight of the 

child using a schedule provided to each investigator. 
Scheduled doses for the 10 to 15 mg/kg group ranged 
from 10.8 to 15 mg/kg and scheduled doses for the 
20 to 30 mg/kg group ranged from 21.6 to 30 mg/
kg. All doses were administered by study personnel. 
All temperature measurements were made by study 
personnel. In Study I, study medication was provided 
as 30-mL unit dose vials containing acetaminophen 
elixir (McNeil Consumer Healthcare, Fort Washington, 
PA) at a concentration of 16 mg/mL for the 10 to 15 mg/
kg dose or 32 mg/mL (marketed concentration) for the 
20 to 30 mg/kg dose. For blinding, both strengths were 
identical in appearance.

In Study I, children were randomized in blocks of 10 
to receive acetaminophen 10 to 15 mg/kg every 4 hours 
or 20 to 30 mg/kg every 8 hours. Children in the 20 to 
30 mg/kg dose group also received a matching placebo 
dose at 4 hours and then every 8 hours to maintain 
double blinding. At 1 site, however, double blinding was 
not maintained after the first 13 children. At this site, the 
investigator went to an open-label study and eliminated 
the placebo dose in an attempt to reduce diarrhea; 13 
patients were entered into the open study. Investigators 
at the other 3 sites maintained double-blind conditions 
for all their patients. The drug was originally formulated 
in January 1981 and was reformulated in January 1982 
to contain one half the sorbitol concentration due to 
side effects (diarrhea) in children at the 1 site. Across 
the 4 study sites, 14 of 48 children enrolled received 
the original formulation and 34 received the reduced 
sorbitol formulation. Febrile children were treated for 
up to 72 hours; treatment could be discontinued at the 
next 8-hour interval for children who became afebrile.

Dosing in Study II was based on the weight of the 
child using a schedule provided to each investigator; 
the dosing schedules provided to the investigators 
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in Studies I and II were identical. In Study 
II, scheduled doses for the 10 to 15 mg/kg 
group ranged from 10.8 to 15 mg/kg and 
scheduled doses for the 20 to 30 mg/kg 
group ranged from 21.6 to 30 mg/kg. All 
doses were administered by study person-
nel. All temperature measurements were 
made by study personnel. Study medica-
tion was provided as 30-mL unit dose vials 
containing acetaminophen elixir (McNeil 
Consumer Healthcare) at a concentration 
of 16 mg/mL for the 10 to 15 mg/kg dose or 
32 mg/mL (marketed concentration) for the 
20 to 30 mg/kg dose. For blinding, both 
strengths were identical in appearance. In 
Study II, children were randomized in blocks 
of 10 to receive a single dose of acetamino-
phen 10 to 15 mg/kg or a single dose of 20 
to 30 mg/kg.

Dosing in Study III was based on the 
weight of the child using a schedule pro-
vided to each investigator. The doses were 
recorded and the actual dose calculated 
for each individual subject. The scheduled 
doses for the 10 to 15 mg/kg group ranged 
from 11.4 to 13.8 mg/kg. The actual individual 
doses administered ranged from 11.4 to 13.5 
mg/kg and the mean and median dose ad-
ministered was 12.4 mg/kg. The scheduled 
dose for the 20 to 30 mg/kg group ranged 
from 22.8 to 27.6 mg/kg. The actual doses 
administered ranged from 22.8 to 26.9 
mg/kg and the mean and median dose 
administered was 24.8 mg/kg. Temperature 
measurements were recorded by the parent/
guardian hourly for 8 hours with the same 
electronic study thermometer. In Study III, 
acetaminophen elixir (McNeil Consumer 
Healthcare) was provided as 60-mL unit 
dose vials at a concentration of 32 mg/mL 
for both acetaminophen doses.

In Study III, the 2 acetaminophen doses 
also were compared to 2 ibuprofen doses (5 
mg/kg and 10 mg/kg). Children were strati-
fied by baseline temperature into 2 groups: 
oral temperature ≤ 102.5°F or rectal tempera-
ture ≤ 103.5°F and oral temperature > 102.5°F 
or rectal temperatures > 103.5°F. Within 
these groups, children were randomized in 
blocks of 8 to receive a single dose of either 
acetaminophen 12.5 mg/kg, acetaminophen 
25 mg/kg, ibuprofen 5 mg/kg, or ibuprofen 
10 mg/kg. Since the acetaminophen and 
ibuprofen treatments administered in this 
study were not identical in appearance, 
actions were taken to maintain blinding of 
the investigator and parent/guardian: doses 
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were administered by a separate member of the study 
personnel in a separate room at the principal investiga-
tor’s facility. Only results of the acetaminophen treat-
ment arms in this study are reported herein.

In Studies I and II, the liquid product contained 7% 
alcohol in the solvent system. At the time of the conduct 
of Study III, the alcohol was replaced by glycols. Since 
the conduct of these trials and up until the present, 
although there have been minor changes in flavoring 
or other inert ingredients, there has been no change 
made in the active ingredient or its concentration. The 
concentration remains 160 mg acetaminophen/5 mL 
(32 mg/mL).

In Study I, rescue medication was allowed if a child’s 
rectal temperature was ≥ 105°F. In Studies II and III, 
use of rescue medication resulted in the child being 
discontinued from the study (Table 1).

Assessments
The times at which temperature and vital signs 

(e.g., pulse, respiration rate, and blood pressure) were 
measured are listed in Table 1 by study, along with the 
conditions and timing for the assessment of ALT levels. 
Adverse events (AEs) were recorded in all studies.

Statistical Analyses
Temperature differences from baseline were calcu-

lated as baseline temperature minus temperature at 
each time point. The sum of the temperature differ-
ences (SUMDIFF) over the initial 8 hours was calculated 
as the sum of each child’s temperature difference; 
measurements at 0.5 and 1 hour postdosing received 
half as much weight as the other measurements. The 
maximum temperature difference (MAXDIFF) over 
the initial 8 hours was defined for each subject as the 
MAXDIFF at any time point of measurement.

In Study I, if a child received supplemental treatment 
for fever, the remaining temperature readings were 
considered to be either the initial temperature or the 
last recorded temperature, whichever was higher (worst 
observation carried forward). Adjustment for missing 
measurements was not specified in Study I. In Study II, 
missing temperatures or temperatures >15 minutes from 
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the scheduled time of measurement were replaced with 
the temperature from the previous time point and in 
Study III they were estimated by interpolation.

In Studies I and II, the 2 doses were compared on 
SUMDIFF and MAXDIFF using an analysis of covariance 
(ANCOVA) with initial temperature as the covariate. In 
Study III, the temperature differences were evaluated 
in a repeated measures analysis with dose, initial fever 
group, time and all interactions in the model. MAXDIFF 
was analyzed using ANCOVA with dose as a factor and 
baseline temperature as a covariate (Studies I and II) or 
using a 2-way (dose, initial fever group, dose by initial 
fever group interaction) analysis of variance (ANOVA; 
Study III). Number of hours a temperature reduction of 
at least 1°F was achieved was analyzed in Study III using 
a 2-way (dose, initial fever group, dose by initial fever 
group interaction) ANOVA. Temperature differences 
at each time point were analyzed with a 1-way ANOVA 
(Study I), ANCOVA with initial fever as the covariate 
(Study II), or in a repeated measures analysis (Study 
III). Dose by time interactions were evaluated in each 
study with a repeated measures analysis.

In Studies I and II, pulse and respiratory rates were 
assessed within each treatment group during the first 
8 hours. A 2-way ANOVA (patient, time) was used to 
assess changes over time. If the effect of time was 
significant, the least squares means at each time were 
compared to baseline; a Bonferroni procedure was 
used in Study II. Pulse and respiratory rate were col-
lected only at baseline in Study III.

Results
In total, there were 281 children enrolled in the 

acetaminophen treatment groups in these 3 studies, 
with 263 included in the efficacy analysis (Table 2). In 
Study I, 48 children enrolled and 39 were included in 
the efficacy analysis. Reasons for ineligibility included 
children whose ages were not within range (n = 2), 
whose initial temperatures were too low (n = 2), and who 
experienced other problems: vomited after 2 doses, 
inadequate heparin lock, mother discontinued, surgery 
after 6 hours, or wrong drug received (n = 1 each). In 

Table 2. Comparison of Subject Demographics and Baseline Temperature
Study I Study II Study III

Dose (mg/kg) 10-15 
(n=21)

20-30 
(n=18)

10-15 
(n=44)

20-30 
(n=42)

10-15 
(n=70)

20-25 
(n=68)

Boys, n 15 12 28 20 37 34

Girls, n 6 6 16 22 33 34

Mean age, mo 28 20 36* 27 72 66

Mean weight, kg 11.7 11.1 13.8 12.6 46.5 45.5

Baseline temperature, 
mean (range), °F

102.75 
(101.1–105.2) 

102.5 
(101.0–104.36) 

102.73 
(102.0–104.2) 

102.9 
(102.0–104.7) 

102.6 
(101.0–104.3) 

102.6 
(101.0–104.7) 

*	p<.05 versus 20-30 mg/kg dose
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Study II, 88 children enrolled, and 86 completed and 
were included in the efficacy analysis. Two children 
discontinued due to vomiting and were not included 
in analyses. In Study III, 145 children enrolled, and 138 
children completed and were included in the efficacy 
analysis. Reasons for ineligibility included wrong dose 
(n=2), age outside study limit (n = 2), vomited study 
medication, insufficient temperatures recorded, and 
wrong randomization (n = 1 each).

Patient Demographics and Identifiers
Baseline characteristics and temperatures of chil-

dren in Studies I, II, and III are summarized in Table 2. 
In Studies I and III, no significant differences between 
dose groups with respect to age, weight, and gender 
were observed. In Study II, both dose groups were 
similar with respect to weight and gender; however, 
mean age was significantly higher for the 10 to 15 mg/
kg versus the 20 to 30 mg/kg dose group (36 months 
versus 27 months; p = 0.0215). In all studies, there were 
no significant differences in initial temperature between 
10 to 15 mg/kg and 20 to 30 mg/kg dose groups.

Efficacy
The SUMDIFF and MAXDIFF results are presented 

in Table 3. The mean temperature differences from 
baseline results are presented in Figures 1 to 4. In Study 
I, where equivalent total doses were given over the 
initial 8-hour period, there were no significant differ-
ences with respect to SUMDIFF or MAXDIFF between 
the 10 to 15 mg/kg and 20 to 30 mg/kg doses. In Study 
II, the difference between a single 10 to 15 mg/kg 
dose and a single 20 to 30 mg/kg dose approached 
statistical significance (p = 0.0536) for SUMDIFF while 
a single 20 to 30 mg/kg dose produced a significantly 
greater (p = 0.0028) MAXDIFF compared to a single 

10 to 15 mg/kg dose. In Study III, a single 20 to 30 mg/
kg dose produced a significantly (p < 0.0001) greater 
temperature decrement than the 10 to 15 mg/kg dose 
with respect to SUMDIFF and MAXDIFF. Children with 
higher initial temperatures had greater decreases from 
baseline on average. The effect of initial temperature as 
a covariate or a factor on SUMDIFF and MAXDIFF was 
significant in Study I (SUMDIFF, p = 0.0010; MAXDIFF, 
p = 0.0002), Study II (SUMDIFF, p = 0.0063; MAXDIFF, 
p = 0.0001), and Study III (SUMDIFF, p = 0.0001; MAX-
DIFF, p = 0.0001).

In Study I, temperature differences from baseline 
were not significantly different between the 10 to 15 
mg/kg and 20 to 30 m/kg doses for the initial 6 hours of 
the study. Mean temperature differences from baseline 
were greater in children treated with the 20 to 30 mg/
kg dose versus the first 10 to 15 mg/kg dose at the 3-, 
4-, and 5-hour time points and approached statistical 
significance at 4 hours (2.02 versus 3.09, respectively; 
p = 0.0579). Mean temperature differences were sta-
tistically significantly greater following the second 10 
to 15 mg/kg dose versus the 20 to 30 mg/kg dose 
at the later time points: 7 hours (2.67°F versus 1.51°F, 
respectively; p = 0.0291) and 8 hours (2.09°F versus 
0.93°F, respectively; p = 0.0294; Figure 1). Analysis of 
mean change from baseline in temperature over the 
subsequent 12- to 72-hour dosing period showed that 
differences between temperatures measured at 4-hour 
intervals were not significant between the smaller and 
larger dose groups, except at 28 hours where the 20 
to 30 mg/kg dose decrement versus the 10 to 15 mg/
kg dose (4.21°F versus 2.73°F, respectively; p = 0.0221) 
was statistically significant (Figure 2). In Study II, tem-
perature differences from baseline were not signifi-
cantly different between the 10 to 15 mg/kg and 20 to 
30 m/kg doses during the study with the exception of 

Table 3. Least Squares Mean Values for SUMDIFF and MAXDIFF During Initial 8-Hour Treatment Period

Variable Acetaminophen Dose p Value
10-15 mg/kg 20-30 mg/kg

Study I*

SUMDIFF 17.19 18.12 0.7193 

MAXDIFF 3.20 3.70 0.1594 

Study II†

SUMDIFF 11.3 14.9 0.0536

MAXDIFF 3.0 3.7 0.0028

Study III†

SUMDIFF 12.17 20.17 0.0001

MAXDIFF 2.81 3.76 0.0001
MAXDIFF, maximum temperature difference; SUMDIFF, sum of the temperature differences
*	SUMDIFF and MAXDIFF values were calculated based on two 10-15 mg/kg doses or a single 20-30 mg/kg dose administered during the initial 

8 hours of the study. 
† 	SUMDIFF and MAXDIFF values were calculated based on one 10-15 mg/kg dose or one 20-30mg/kg dose administered during the 8 hours of 

the study.
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the 4- and 5-hour time points. Adjusted differences in 
mean temperature differences were greater in children 
treated with the 20 to 30 mg/kg dose at all time points 
and were significantly greater for the 20 to 30 mg/kg 
dose group than the 10 to 15 mg/kg dose group at 4 
hours (3.19°F versus 2.28°F, respectively; p = 0.0328) 
and 5 hours (2.41°F versus 1.51°F; p = 0.0203; Figure 
3). In Study III, mean temperature differences from 
baseline were greater in children treated with the 20 
to 30 mg/kg dose versus the 10 to 15 mg/kg dose at all 
times points and were statistically significant beginning 
2 hours after dosing and continuing through 8 hours 
after dosing (p < 0.014; Figure 4).

In Study III, an additional analysis was conducted: the 
number of hours a temperature reduction of at least 
1 degree was achieved. The duration of temperature 
reduction of at least 1°F was longer in children treated 
with the 20 to 30 mg/kg dose versus the 10 to 15 mg/
kg dose (6.87 hours versus 5.40 hours, p < 0.0001).

Vital Signs
In addition to temperature, pulse and respiratory 

rates and blood pressure were monitored in Studies I 
and II. Review of these data show that as temperature 
falls, there were modest decreases in pulse and respira-
tory rates. Changes in blood pressure were noted for 
some children in these studies (Table 4).

Tolerability
In each of the 3 studies there were no significant 

differences between doses with respect to the number 
of children with reported AEs. In Study I (n = 48), AEs 
of mild to moderate intensity included diarrhea (9 AEs 
in the 10 to 15 mg/kg dose group [n = 27] and 6 AEs in 
the 20 to 30 mg/kg dose group [n = 21]), and vomiting (1 
AE for each dose). One child in the 10 to 15 mg/kg dose 

group experienced a severe, uncontrolled fever that was 
considered unrelated to the treatment; this child was 
excluded from the efficacy analysis because of a low 
initial temperature. In Study II (n = 86), 2 children in the 
20 to 30 mg/kg dose group (n = 42) reported an episode 
of vomiting; no AEs were reported in the 10 to 15 mg/kg 
dose group (n = 44). In Study III (n = 142), no significant 
differences were noted among treatments in the number 
of children with reported AEs. Six children in the 10 to 
15 mg/kg dose group (n = 70) reported 7 AEs, 4 children 
in the 20 to 30 mg/kg dose group (n = 72) reported 4 
AEs. In the 10 to 15 mg/kg dose group, AEs of mild to 
moderate intensity included rash (n = 1), pain, abdomen 
(n = 2), appetite decreased (n = 1), somnolence (n = 1), 
headache (n = 1), and nausea (n = 1). In the 20 to 30 mg/
kg dose group, AEs of mild to moderate severity included 
vomiting (n = 2), headache (n = 1), and diarrhea (n = 1).

Study I: ALT Activity
While all of the original laboratory reference ranges 

for ALT in this study are no longer available, for the 
purpose of this discussion, we defined the upper limit 
of reference range (ULRR) to be 40 U/L (Figures 5 and 
6). For the combined dosing groups, 34 had baseline 
ALT values ≤ 40 U/L. Of these, only 1 subsequent ALT 
value was > 40 U/L (41 U/L at 72 hours after last dose). 
Two children in the 10 to 15 mg/kg dose group and 3 
in the 20 to 30 mg/kg dose group had ALT values >40 
U/L at baseline. For 1 child in the 10 to 15 mg/kg group, 
ALT levels remained above ULRR at the end of the 
study period and at 72 hours after last dose (baseline, 
186 U/L; at last dose, 194 U/L; 72 hours after last dose, 
90 U/L). The other child (baseline, 47 U/L) had values 
within the reference range at the time of last dose (36 
U/L) and 72 hours after last dose (23 U/L; Figure 5). 
In 2 children in the 20 to 30 mg/kg dose group with 

Figure 1. Mean temperature differences from baseline 
to each time point in Study I, 0 to 8 hours.

*p < 0.05. 
■ Study I, 10–15 mg/kg (n = 21);  ■ Study I, 20–30 mg/
kg (n = 18);      1.8°F (1°C) temperature change.

Figure 2. Mean temperature differences from baseline 
to each time point in Study I, 0 to 72 hours.

*p < 0.05. 
■ Study I, 10–15 mg/kg (n = 21);  ■ Study I, 20–30 mg/
kg (n = 18);      1.8°F (1°C) temperature change.
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elevated baseline ALT values (58 U/L and 82 U/L), each 
had values within the reference range at the time of last 
dose (37 U/L and 26 U/L, respectively) and at 72 hours 
after last dose (22 U/L and 18 U/L, respectively). In the 
third child with an elevated baseline ALT value (74 U/L), 
the levels remained above ULRR at the end of the study 
period (44 U/L ) but were within the reference range at 
72 hours after last dose (20 U/L; Figure 6).

Discussion
Results from these 3 studies confirm that the recom-

mended standard acetaminophen dose of 10 to 15 mg/
kg18 is a safe and effective dose for use in pediatric pa-
tients when administered as a single dose or as multiple 
doses for up to 72 hours. Although a 20 to 30 mg/kg 
dose produced a greater maximum temperature decre-
ment during an 8-hour period compared to a single 10 
to 15 mg/kg dose over that same 8-hour period, when 
repeated 10 to 15 mg/kg doses are given at 4-hour 
intervals, there was no substantive difference in maxi-
mum temperature decrement or the SUMDIFF. Notably, 
throughout the remainder of the 72-hour study period, 
while the patterns of temperature reduction were more 
variable with the higher dose, there was no statistically 
significant difference between the doses at any time 
point except 28 hours. These studies demonstrate 
that the use of a dose of at least 10 mg/kg produces 
an adequate antipyretic effect4; and the use of doses 
of 10 to 15 mg/kg given at 4-hour intervals, as found in 
the labeled dosing schedules, is an appropriate dose 
for children. Data from dosing 20 to 30 mg/kg at 8-hour 
intervals, which is not current recommended dosing, 
provide insight into the nature and pattern of the tem-
perature decrement achieved with that higher dose 
given at an 8-hour dosing interval. However, given that 
these higher doses are not labeled doses and that the 

lower dose provides sufficient antipyretic effect, we see 
no need to change current dosing level and intervals.

Studies have demonstrated that acetaminophen an-
tipyretic activity is dose dependent.1,6,19,20 Tréluyer and 
colleagues6 showed a significantly greater maximum 
temperature decrease and a significantly longer dura-
tion of antipyretic activity for single initial doses of oral 
acetaminophen 30 mg/kg versus 15 mg/kg. The time 
to reach a temperature lower than 101.3°F was approxi-
mately 30 minutes shorter for the 30 mg/kg dose versus 
the 15 mg/kg dose. Windorfer and Vogel20 showed that 
doses of 20 mg/kg produced greater temperature 
decrements than 10 mg/kg and both of which were 
superior to 5 mg/kg, which produced little response. 
A more recent analysis of data from 13 previously 
unpublished pediatric antipyretic studies showed an 
onset of temperature decrement at the first temperature 
measurement 30 minutes after administration of 10 to 
15 mg/kg or 20 to 30 mg/kg acetaminophen.5 The 20 
to 30 mg/kg dose achieved greater maximum tempera-
ture decrements 4 and 8 hours after acetaminophen 
administration (1.74°C and 0.67°C, respectively) than the 
10 to 15 mg/kg dose (1.33°C and 0.35°C, respectively).5

In 2011, an FDA Advisory Panel recommended 
that liquid forms be made in just 1 strength (160 mg 
acetaminophen/5 mL) and that dosing instructions to 
reduce fever should be added for children as young 
as 6 months.21 The FDA Panel also recommended that 
dosing instructions be based on weight, not just age.21 
Since that time, the more concentrated infants’ drops 
formula (80 mg acetaminophen/0.8 mL) has been re-
placed with a product that is the same concentration as 
the children’s liquid (160 mg/5 mL). Dosing for children 
under age 2 has not been added to the label. Although 
an evidence-based dosing schedule has been widely 
used by healthcare professionals to meet the needs 
of their pediatric patients for nearly 3 decades, FDA 

Figure 3. Mean temperature differences from baseline 
to each time point in Study II, 0 to 8 hours. 

*p < 0.05. 
● Study II, 10–15 mg/kg (n = 44);  ▲ Study II, 20–30 
mg/kg (n = 42);        1.8°F (1°C) temperature change.

Figure 4. Mean temperature differences from baseline 
to each time point in Study III, 0 to 8 hours. 

*p < 0.05. 
● Study III, 10–15 mg/kg (n = 77);  ▲ Study III, 20–30 
mg/kg (n = 68);        1.8°F (1°C) temperature change.
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has yet to approve dosing instructions for children 
under age 2 years for product labels. The studies cited 
herein include children from ages 6 months to under 
2 years (the group for which FDA has not yet agreed 
to provide labeled dosing). They were given the 160 
mg acetaminophen/5 mL concentration. Importantly, 

the dosing was administered in these trials by weight. 
Weight-based dosing schedules have been available 
on labels for children 2 years and over and in health-
care professional resources for infants since 1983, as 
is widely known among practitioners.22

Acetaminophen has a long-established and favorable 

Table 4. Mean Vital Sign Measurements
Time (hr)

0 0.5 1 2 3 4 5 6 7 8

Temperature measurements

Study I

10-15 mg/kg q 4 hr 102.74 102.35 101.4 100.43 100.26 100.73 100.62 99.98 100.2 100.61

20-30 mg/kg q 8 hr 102.5 101.76 101.11 100.11 99.46 99.42 99.5 100.22 100.99 101.65

Study II

10-15 mg/kg 102.73 102.36 101.47 100.39 100.18 100.45 101.22 101.83 102.28 102.53

20-30 mg/kg 102.90 102.47 101.37 100.00 99.71 99.71 100.49 101.41 102.17 102.59

Respiratory rate measurements

Study I

10-15 mg/kg q 4 hr 42.5 40.7 38.0 38.9 38.6 36.8 39.1 37.0 37.6 37.1

20-30 mg/kg q 8 hr 39.9 44.5 41.4 39.3 37.8 35.8 40.0 37.3 35.6 39.9

Study II

10-15 mg/kg 34.6 34.2 33.1 32.1 31.0 31.0 32.2 33.9 34.8 34.7

20-30 mg/kg 36.5 37.7 33.1 33.9 31.5 33.0 37.5 40.7 36.7 33.0

Pulse rate measurements

Study I

10-15 mg/kg q 4 hr 141.5 140.9 138.9 136.6 139.1 141.2 136.4 131.6 130.1 135.6

20-30 mg/kg q 8 hr 147.0 150.9 136.6 130.9 127.6 130.8 127.1 130.1 133.2 138.2

Study II

10-15 mg/kg 135.8 125.7 119.7 118.5 119.5 120.5 121.0 123.7 125.9 126.2

20-30 mg/kg 134.0 125.6 117.5 117.5 116.7 122.8 119.3 123.0 122.6 130.3

Blood pressure measurements

Systolic

Study I

10-15 mg/kg q 4 hr 99.3 — — — — — — — — 97.9

20-30 mg/kg q 8 hr 96.6 — — — — — — — — 103.3

Study II

10-15 mg/kg 99.7 — — — — 98.2 — — — 100.7

20-30 mg/kg 98.3 — — — — 96.8 — — — 96.2

Diastolic

Study I

10-15 mg/kg q 4 hr 62.3 — — — — — — — — 62.0

20-30 mg/kg q 8 hr 65.3 — — — — — — — — 70.7

Study II

10-15 mg/kg 63.9 — — — — 62.6 — — — 64.3

20-30 mg/kg 61.9 — — — — 58.6 — — — 58.2
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safety profile and is well tolerated in children when ad-
ministered at the recommended dose of 10 to 15 mg/kg 
every 4 hours (not to exceed 5 doses, 50 to 75 mg/kg, 
in 24 hours).5,9,23-27 However, in reference to treatment 
of potential acetaminophen overdose, poison center 
guidelines recommend that asymptomatic children < 
6 years old be referred for healthcare evaluation fol-
lowing an acute ingestion of ≥ 200 mg/kg or repeated 
supratherapeutic ingestion (≥ 200 mg/kg within the 
previous 24 hours, ≥ 150 mg/kg/day for the preceding 
2 days, or ≥ 100 mg/kg/day for the preceding 3 days or 
more).27 In Study I, where doses of up to 90 mg/kg/day 
were given over a 3-day period, no child with a baseline 
ALT level lower than 40 U/L had an increase in ALT 
activity from baseline that reached even 42 U/L, and 
there was no evidence indicating hepatic injury over 
the 72-hour study period. These findings are similar to 
other studies using recommended doses.2,16,25,27

Our article has several limitations. One of the limita-
tions is the duration of time that has passed since the 
studies were originally conducted. As a result, the study 
designs were developed within the limits of knowledge 
and methodology available at that time. The 3 studies 
do not have identical protocols, including differences 
in dosing duration, inclusion/exclusion criteria, and 
age ranges studied. However, they all had the very 
well defined end point of a temperature measurement 
at a specified point in time, which made it possible to 
provide a common element across all 3. All 3 studies 
included children ages 2 to under 6 years of age. Two 

of the 3 studies also included children ages 6 months to 
under 2 years of age, and the third study also included 
children ages 6 years to 11 years. This allowed us to 
evaluate the entire pediatric age range from 6 months 
to 11 years of age. The product formulations used were 
not administered in identical ways. In order to accom-
modate a double dose amount of acetaminophen and 
yet maintain blinding, in 2 studies the marketed product 
of 160 mg/5 mL was given in twice the usual volumes to 
provide for a double standard dose, while a formulation 
that was half the concentration was given in the same 
double volume amounts to provide a standard dose of 
acetaminophen. However, these limitations do not affect 
the integrity of the data, and the conclusions drawn from 
these analyses are relevant to current clinical practice.

Conclusion
Data from 3 pediatric clinical trials demonstrate 

that the antipyretic effect of acetaminophen is dose 
dependent. In these studies, when equivalent doses 
are given over that same 8-hour period, either 10 to 15 
mg/kg every 4 hours or 20 to 30 mg/kg given once, no 
clinically relevant differences in antipyretic efficacy are 
observed. However, a single dose of acetaminophen 
20 to 30 mg/kg produced a greater effect on tem-
perature decrement and duration of antipyretic effect 
than a single dose of acetaminophen 10 to 15 mg/kg 
when measured over an 8-hour period. Over a 72-hour 
period, 10 to 15 mg/kg of acetaminophen administered 

Figure 5. Alanine aminotransferase values for 10 to 15 
mg/kg dose group

        defined upper limit of reference range for 
analysis purposes.

Figure 6. Alanine aminotransferase values for 20 to 30 
mg/kg dose group

        defined upper limit of reference range for 
analysis purposes.
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every 4 hours maintained a more consistent tempera-
ture decrement than 20 to 30 mg/kg acetaminophen 
administered every 8 hours. These studies provide 
clinical evidence that the standard acetaminophen 
dose of 10 to 15 mg/kg given at 4-hour intervals is a 
safe, effective, and appropriate dose for treating fever.
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