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Abstract

Introduction Ibuprofen and acetaminophen provide analgesia via different mechanisms of action and do not exhibit drug—
drug interactions; therefore, combining low doses of each may provide greater efficacy without compromising safety.
Objectives The present study assessed the analgesic efficacy of fixed-dose combinations (FDCs) of ibuprofen/acetaminophen
(IBU/APAP) compared with ibuprofen 400 mg and placebo.

Methods This 12-h, double-blind, proof-of-concept study compared three FDCs of IBU/APAP (200 mg/500 mg,
250 mg/500 mg, and 300 mg/500 mg) with ibuprofen 400 mg and placebo in patients with moderate-to-severe pain follow-
ing third molar extraction. The primary endpoint was the time-weighted sum of pain relief and pain intensity difference
scores from O to 8 h after dosing (SPRID[4],_g). Time to meaningful pain relief (TMPR), duration of pain relief, and adverse
events (AEs) were also assessed.

Results In total, 394 patients were randomized. All active treatments were superior to placebo for SPRID[4],, ¢ (all p <0.001)
but not significantly different from ibuprofen 400 mg. Median TMPR with FDCs and ibuprofen (44.5-54.1 and 56.2 min,
respectively) was faster than with placebo (> 720 min; all p <0.001 vs. placebo). Duration of pain relief was similar with the
FDCs and ibuprofen 400 mg (9.7-11.1 h) and longer than with placebo (1.6 h; all p <0.001). AE incidence was comparable
with all treatments.

Conclusion Each IBU/APAP FDC provided analgesic efficacy comparable to that with ibuprofen 400 mg and superior to that
with placebo. Each FDC provided MPR in < 1 h, duration of pain relief>9 h, and tolerability similar to that with ibuprofen
and placebo.

ClinicalTrials.gov Registration NCT01559259

1 Introduction

Ibuprofen and acetaminophen are among the most widely
used analgesics in the USA and globally. Their efficacy
and safety as prescription and nonprescription treatments
for mild-to-moderate pain and fever are well-established
[1]. However, for many patients who take over-the-counter
(OTC) analgesics, complete relief from pain may be diffi-
cult to achieve with a single analgesic agent. Unfortunately,
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further single-dose increases above 400 mg for ibuprofen
and 1000 mg for acetaminophen (i.e., the maximum rec-
ommended single-dose OTC strength) provide little if any
additional analgesic benefits but may result in a higher risk
of adverse events (AEs) [2, 3].

The concept of multimodal analgesia, a process by which
different procedures, techniques, and/or medications with
differing mechanisms of action are used to achieve adequate
pain control, was initially brought forth in the 1990s to
improve recovery after surgery [4]. Over time, this strategy
has become more commonplace and has been associated
with improved patient satisfaction and reduced length of
hospital stay [5].

This same concept, i.e., combining analgesic medica-
tions with different mechanisms of action, such as ibu-
profen and acetaminophen, may be advantageous for the
treatment of acute pain in the OTC setting. Ibuprofen is a
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Combining analgesic treatments with different mecha-
nisms of action may be advantageous for pain control
compared with single-agent monotherapy; this study
compared three different fixed-dose combinations
(FDCs) of ibuprofen and acetaminophen to assess pain
relief versus placebo and ibuprofen 400 mg.

Each FDC ibuprofen/acetaminophen provided analgesia
that was superior to that with placebo and similar to that
with ibuprofen 400 mg and that occurred at lower expo-
sures than if ibuprofen and acetaminophen were admin-
istered at their maximal single-dose over-the-counter
strengths (i.e., 400 and 1000 mg, respectively); a trend
toward a faster onset of analgesia with the FDC versus
with ibuprofen 400 mg was observed.

Each FDC ibuprofen/acetaminophen combination tested
was generally well-tolerated, with an adverse event pro-
file similar to that of both placebo and ibuprofen 400 mg.

nonsteroidal anti-inflammatory drug (NSAID) that inhibits
cyclooxygenase (COX)-1 and COX-2 isoenzymes, blocking
the subsequent synthesis of proinflammatory prostanoids;
acetaminophen is believed to act through inhibition of
a subclass of COX enzyme isoforms in the central nerv-
ous system [6]. Other proposed mechanisms of action for
acetaminophen include activation of central serotonergic
pain-inhibitory pathways and inhibition of the L-arginine
nitric oxide pathway [7]. Ibuprofen and acetaminophen do
not share metabolic pathways, which diminishes the like-
lihood of drug—drug interactions [8, 9]. Pharmacokinetic
studies have demonstrated a lack of drug—drug interactions
between ibuprofen and acetaminophen [6, 10, 11]. Ibuprofen
and acetaminophen also have different side-effect profiles.
At higher doses and longer durations of treatment, ibupro-
fen and other NSAIDs are associated with the potential for
gastrointestinal, cardiovascular, and renal side effects [12],
whereas acetaminophen overdose is associated with hepa-
totoxicity [13]. Therefore, a combination product contain-
ing ibuprofen and acetaminophen might allow for the use
of lower doses of both agents, reducing safety concerns
associated with higher doses of either drug and satisfying
the unmet need for a more effective nonprescription analge-
sic with a favorable safety profile [3]. Previous studies on
a fixed-dose combination (FDC) of ibuprofen 200 mg with
acetaminophen 500 mg in postsurgical dental pain found
that the FDC provided significantly better analgesia than
acetaminophen 1000 mg alone and numerically better anal-
gesia than ibuprofen 400 mg alone, without emergent safety
concerns [14, 15].

A\ Adis

Here, we provide results from a pilot study conducted to
determine the overall analgesic efficacy and tolerability of
three different FDCs of ibuprofen and acetaminophen, each
with a different, lower amount of ibuprofen, compared with
ibuprofen 400 mg with a view toward selecting one formula-
tion for further development.

2 Materials and Methods
2.1 Study Design

This was a phase II, 12-h, five-arm, randomized, double-
blind, parallel-group, in-patient, placebo-controlled study
designed to determine the overall analgesic efficacy of three
different FDCs of ibuprofen/acetaminophen (IBU/APAP)
compared with ibuprofen 400 mg and placebo (ClinicalTri-
als.gov identifier: NCT01559259). The study was conducted
at a single center (JBR Clinical Research, Salt Lake City,
UT, USA) between 10 April 2012 and 13 September 2012.
All study procedures were in compliance with the ethical
principles originating in or derived from the Declaration of
Helsinki, all International Council for Harmonization Good
Clinical Practice guidelines, and local regulatory require-
ments. All patients provided written informed consent. If
a patient was underage, a parent or legal guardian signed
the informed consent form and the underage patient signed
an assent form. The study was managed by Pfizer Inc. and
performed by the investigator. Data management and analy-
sis were conducted by Pfizer Inc., and the investigator had
full access to and control over data interpretation for this
manuscript.

Eligible patients were healthy males or females aged
1640 years, inclusive, who had undergone extraction of
three or more third molar teeth (with at least two having
been partial or complete bony mandibular impactions) and
had developed at least moderate pain within 5 h of the oral
surgery. Other entry criteria included the use of only the
following preoperative medications/anesthetics: topical ben-
zocaine, a short-acting parenteral local anesthetic (mepiv-
acaine or lidocaine) with or without a vasoconstrictor and/
or nitrous oxide; no contraindications to the study or rescue
medications; and being sufficiently reliable, cooperative, and
intelligent to record the requested information on the anal-
gesic questionnaire form. Male and female patients of child-
bearing potential must have agreed to use a highly effective
method of contraception throughout the study and for at
least 14 days after the last dose of treatment. Key exclu-
sion criteria included the presence or history of significant
medical history or laboratory abnormalities determined by
the investigator to have placed the patient at increased risk,
including the presence or history within the past 2 years of
gastrointestinal ulcer or gastrointestinal bleeding, paralytic
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ileus or other gastrointestinal obstructive disorders, or bleed-
ing disorders. Patients were also excluded for any of the fol-
lowing reasons: at risk for excessive bleeding (such as those
on anticoagulant therapy); presence of acute localized dental
alveolar infection that could confound postsurgical evalu-
ation; hypersensitivity to ibuprofen, aspirin, or any other
NSAID, acetaminophen, tramadol, or other opioids; use of
prescription or OTC drugs that are contraindicated for use
with ibuprofen or other NSAIDs, acetaminophen, codeine,
tramadol, or any other opioid; use of antihistamines within
24 h; use of bisphosphonates within the past 5 years; use of
any analgesic or NSAID within five half-lives before taking
study medication; current use of monoamine oxidase inhib-
itors, antipsychotics, or any other neuroleptic; use of any
selective serotonin reuptake inhibitor, serotonin norepineph-
rine reuptake inhibitor, or tricyclic antidepressant for which
the dose had not been stable for > 30 days; history of regular
alcohol consumption; consumption of caffeine-containing
beverages, chocolate, or alcohol within 4 h prior to taking
study medication; or habituation to analgesic medications
(i.e., routine use of oral analgesics five or more times/week).

Upon experiencing at least moderate pain after dental
extractions, patients were stratified by sex and baseline pain
(i.e., moderate vs. severe) and were randomized 1:3:3:3:3
within a stratum to receive a single oral dose of placebo, ibu-
profen 400 mg, FDC IBU/APAP 200 mg/500 mg, FDC IBU/
APAP 250 mg/500 mg, or FDC IBU/APAP 300 mg/500 mg.
All treatments were manufactured by the sponsor (Pfizer
Inc.) and administered as two immediate-release tablets
under double-blinded conditions. The PCH Consumer
Study Supply group provided randomization codes gener-
ated by the PCH Biostatistics Department directly to the
individual(s) responsible for dispensing study medication
at the site who were not otherwise involved in any part
of the trial. Patients were blindfolded during study drug
administration.

Patients who did not experience adequate pain relief from
study medication were permitted to take rescue medica-
tion, which consisted of either immediate-release tramadol
50-100 mg or codeine phosphate 15-60 mg. Patients could
receive two additional doses of rescue medication at the
study center. Patients were permitted to take rescue medi-
cation at any time but were encouraged to wait at least 1 h
after taking study medication to allow time for the medica-
tion to exert its effect. Patients who took rescue medication
remained at the study site for the full duration of the study
and continued to perform assessments.

2.2 Study Assessments and Endpoints
At baseline, patients rated their pain severity using a cat-

egorical and a numerical pain severity rating (PSR) scale.
The categorical PSR was a 4-point scale (PSR4, none,

mild, moderate, severe), with each category assigned a
value from O to 3, respectively. The experience of moderate
pain at baseline was confirmed by a score of >50 mm on a
100-mm visual analog pain scale. Pain was also assessed
using an 11-point numerical PSR (PSR11, 0-10; 0=none
to 10 =worst possible pain).

Following the administration of study medication,
patients were followed and evaluated on site for 12 h. Dur-
ing that time, study participants provided self-ratings of
pain severity (on both the categorical PSR4 and numerical
PSR11 scales as described above) and pain relief, using a
5-point categorical pain relief rating (PRR) scale (0 =none,
1 =alittle, 2=some, 3=a lot, and 4 =complete). The PRR
self-assessments took place at 0.25,0.5, 1, 1.5,2,3,4, 5,6,
7,8,9,10, 11, and 12 h post-treatment, after taking study
medication, immediately before taking rescue medication,
or at time of study withdrawal (if either occurred).

Additional patient assessments included time to first per-
ceptible relief (TFPR) and time to meaningful pain relief
(TMPR) using the double-stopwatch method [16], in which
the first stopwatch was pressed by the patient when pain
relief was first perceived, and the second when that relief
became meaningful. Duration of pain relief was measured
by the time to treatment failure (i.e., the time of first dose of
rescue medication or dropout because of lack of efficacy). At
12 h or immediately before taking rescue medication for the
first time, patients also provided a Patient Global Evaluation
based on a 6-point categorical scale ranging from 0 (very
poor) to 5 (excellent).

The primary efficacy endpoint was the time-weighted sum
of pain relief and pain intensity difference (PID) scores from
baseline (time 0) through 8 h (SPRID[4],_g) after dosing,
based on PRR and categorical PSR4. Secondary endpoints
included SPRID[4],_,, SPRID[4],_¢, and SPRID[4],_;,;
TFPR and TMPR; cumulative proportion of patients attain-
ing FPR and MPR by each time point; time-weighted sum of
PRR scores over 0-2 h (TOTPAR,,,), 0-6 h (TOTPAR,, ),
0-8 h (TOTPAR,_3), and 0-12 h (TOTPAR,_,,); time-
weighted sum of categorical and numerical (PID) scores
(based on PSR4 and PSR11) over the same intervals
(SPID[4] and SPID[11]); duration of relief (as measured by
time to treatment failure or patient discontinuation); cumula-
tive proportion of treatment failures at each time point; and
Patient Global Evaluation of study medication.

Patients were monitored for any AEs during the study. All
AEs reported through 14 days after administration of study
drug were reported regardless of relationship.

2.3 Populations and Statistics
The primary analysis set (full analysis set) comprised all

randomized patients who received study medication and who
provided a baseline pain assessment. The safety analysis set
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comprised all patients who received at least one dose of
study drug.

Based on results of a previous similarly designed study
[16], it was expected that the difference in SPRID[4],_g
between the ibuprofen 400 mg and any FDC group would
be 5.9 units. Based on this assumption, a sample size of
90 patients per arm would give approximately 80% power
to detect this difference in SPRID[4],_g between treatments
at the 5% level of significance (two-sided). All computa-
tions assumed a root mean square of error of 14.0 units
(observed in previous study). Thus, a total of 390 patients
were required to complete the study. Assuming a 5% dropout
rate, a total of 410 patients were to be enrolled. Statistical
comparisons between the individual FDCs were not made.

The PID (both scales), PRR, and their sum (PRID) at each
time point, as well as the corresponding summary scales,
SPID, TOTPAR, and SPRID, were analyzed using an analy-
sis of variance model, with treatment group, sex, baseline
categorical PSR4, and treatment-by-baseline categorical
PSR4 as interaction terms. For each comparison, the treat-
ment difference based on the least squares mean and the
associated p values were computed. The TMPR, TFPR, and
time to treatment failure were analyzed using a proportional
hazards regression model with terms for treatment, baseline
categorical PSR4, and sex. The 95% confidence intervals
for each pairwise treatment difference were computed using
the hazard ratio and associated 95% Wald confidence inter-
val. The cumulative proportion of patients with MPR, FPR,
complete relief, and treatment failure at each specified time
point was compared using the Cochran—Mantel-Haenszel
row mean score test, controlling for baseline categorical
PSR4 and sex, using table scores. Patient Global Evalua-
tion was analyzed using the Cochran—-Mantel-Haenszel row
mean score test, controlling for baseline categorical PSR4
and sex, using modified ridit scores.

All statistical computation was conducted using SAS ver-
sion 9.2 (SAS Institute, Cary, NC, USA). Since this was
a pilot or proof-of-concept study, statistically significant
treatment differences were declared if the probability of ran-
dom occurrence among or between the treatment groups, p,
was <0.05, and treatment differences were declared margin-
ally significant if 0.05 <p <0.10. All tests were two-sided,
and no adjustments for multiple comparisons/endpoints were
performed.

3 Results
3.1 Participants and Baseline Characteristics
A total of 576 patients were screened, and 394 were ran-

domized (Fig. 1). Baseline characteristics within each of
the treatment cohorts were well-balanced between groups
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(Table 1). Approximately 50% of patients were female,
and the majority (>95%) were White; the mean age was
18.1 years. Overall, 61.9% of patients ranked their pain on
study entry as severe on the categorical PSR4 scale.

3.2 Efficacy

Figure 2 illustrates the course of pain relief over time with
the FDCs, ibuprofen 400 mg, and placebo. Better pain relief
was observed with all FDC formulations versus placebo
from the 0.25-h time point through the 10- or 11-h time
points, whereas ibuprofen 400 mg was better than placebo
from 0.50 h to the end of the study. The FDC formulations
provided better pain relief than ibuprofen 400 mg at earlier
time points, but ibuprofen 400 mg trended better than some
of the FDC formulations at later time points. Mean PSR11
(electronic supplementary material [ESM] 1), PSR4 (ESM
2), PID (ESM 3), and PRID[4] (ESM 4) scores over time
reflect similar patterns.

All active treatments were significantly better than pla-
cebo on the primary endpoint of SPRID[4], ¢ (p <0.001 for
all comparisons; Fig. 3). There was no significant difference
between any of the FDC formulations and ibuprofen 400 mg
for this primary measure.

A similar result was seen for the secondary endpoints of
SPRID[4],_,, SPRID[4],_¢, and SPRID[4],_,, (Fig. 3). How-
ever, FDC IBU/APAP 200 mg/500 mg and FDC IBU/APAP
300 mg/500 mg were significant versus ibuprofen 400 mg
for SPRID[4],_, (p <0.05). Similar patterns were seen for
time-weighted SPID[4] and SPID[11] scores over the same
time intervals (data not shown).

All active treatment groups provided pain relief superior
to that with placebo (p <0.001), as measured by TOTPAR,
for all comparisons (Table 2). In addition, FDC IBU/APAP
200 mg/500 mg and FDC IBU/APAP 300 mg/500 mg pro-
vided superior pain relief relative to ibuprofen 400 mg for
the 0- to 2-h interval (TOTPAR,_,; p=0.031 and p=0.011,
respectively).

TFPR with the IBU/APAP FDCs ranged from 18.5 to
22.8 min compared with 24.9 min with ibuprofen 400 mg
and > 720 min with placebo (Table 3). TFPR was faster
(»<0.001) with all active treatment groups versus placebo.
Additionally, FDC IBU/APAP 200 mg/500 mg and FDC
IBU/APAP 300 mg/500 mg had faster TFPR than ibuprofen
400 mg (p=0.012 and p=0.030, respectively). Higher per-
centages of patients reported FPR versus placebo from the
first evaluation point at 0.25 h (p =0.031) through the end
of the study (p <0.001 for all time points from 0.5 to 12 h).

Figure 4 presents the Kaplan—Meier curves for TMPR.
The median TMPR with the FDC IBU/APAP formula-
tions ranged from 44.5 to 54.1 minutes compared with
56.2 min with ibuprofen 400 mg and > 720 min with placebo
(Table 3). All of the active treatment regimens provided
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Fig. 1 Patient disposition. APAP
acetaminophen, FDC fixed-dose
combination, /BU ibuprofen
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Table 1 Demographic and baseline characteristics

Characteristics Placebo (n=30) FDC IBU/APAP IBU 400 mg (n=92)
200 mg/500 mg 250 mg/500 mg 300 mg/500 mg
(n=90) (n=93) (n=89)
Male 15 (50.0) 44 (48.9) 43 (46.2) 46 (51.7) 46 (50.0)
Female 15 (50.0) 46 (51.1) 50 (53.8) 43 (48.3) 46 (50.0)
Age, years 18.3+2.6 17.7+1.8 18.4+2.1 17.8+1.8 18.4+19
Race
White 27 (90.0) 87 (96.7) 88 (94.6) 87 (97.8) 86 (93.5)
Black 2(6.7) 0 0 1(L.1) 1(L.1)
Asian 0 0 1(1.1) 0 0
Other 1(3.3) 33.3) 4(4.3) 1(L.1) 5.4
Ethnicity
Hispanic or Latino 27 (90.0) 83(92.2) 85(91.4) 82(92.1) 87 (94.6)
Not Hispanic or Latino 3(10.0) 7(7.8) 8 (8.6) 7(7.9) 5(5.4)
Categorical pain severity at baseline
Moderate 11 (36.7) 34 (37.8) 35(37.6) 35(39.3) 35(38.0)
Severe 19 (63.3) 56 (62.2) 58 (62.4) 54 (60.7) 57 (62.0)
Numerical pain severity 79+1.0 79+1.2 8.0+1.1 79+1.0 79+1.0

Data are presented as mean + standard deviation or N (%) unless otherwise indicated

APAP acetaminophen, FDC fixed-dose combination, /BU ibuprofen

faster TMPR than placebo (p <0.001). FDC IBU/APAP
200 mg/500 mg also had faster median TMPR than ibupro-
fen 400 mg (44.5 vs. 56.2 min; p=0.014); the other FDCs
did not reach statistical significance for this comparison.
Figure 5 shows Kaplan—Meier curves for duration of pain
relief as measured by time to treatment failure. All active
treatments were significant versus placebo (p <0.001). The
median time to treatment failure with placebo was 1.6 h,
whereas the median time to treatment failure with FDC IBU/

APAP 200 mg/500 mg, FDC IBU/APAP 250 mg/500 mg,
and FDC IBU/APAP 300 mg/500 mg was 9.7, 10.1, and
11.1 h, respectively. Results for the FDCs were not signifi-
cantly different from ibuprofen 400 mg (10.4 h; Table 3).

For Patient Global Evaluation, all of the FDC formula-
tions and ibuprofen 400 mg yielded better scores than pla-
cebo (p<0.001 for all comparisons), but there was no sig-
nificant difference between any of the FDCs and ibuprofen
400 mg (Table 4).
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Fig. 2 Five-point categorical
pain relief rating scores over
time. APAP acetaminophen,
FDC fixed-dose combination,
IBU ibuprofen. *p <0.001 vs.
placebo. Tp<0.01 vs. placebo.
#<0.05 vs. placebo. *p<0.01
vs. IBU 400 mg. "p <0.05 vs.
IBU 400 mg. Tp <0.05 vs. FDC
IBU/APAP 200 mg/500 mg

Mean SPRID (SE)
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B Placebo (n = 30)
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Fig.3 Mean time-weighted sum of pain relief and pain intensity dif- pain relief and pain intensity difference scores based on the categori-
ference scores. APAP acetaminophen, FDC fixed-dose combination, cal pain severity rating scale and pain relief scores from 0-2, 0-6,
IBU ibuprofen, SE standard error, SPRID[4] time-weighted sum of 0-8, and 0-12 h. *p <0.001 vs. placebo. 'p<0.05 vs. IBU 400 mg
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Table2 Summary of time-weighted pain relief rating scores

TOTPAR Placebo (n=130) FDC IBU/APAP IBU 400 mg (n=92)
200 mg/500 mg (n=90) 250 mg/500 mg (n=93) 300 mg/500 mg (n=89)

TOTPAR,,  0.7x1.1 4.7+ 1.7+ 43+1.9% 4.7+ 1.8% 4.0+1.8*

TOTPAR,, ¢ 2.8+54 15.7+5.2% 14.8 +6.5* 16.0+6.3* 14.3+6.7*

TOTPAR,, ¢ 4.0+7.6 19.6 +7.2* 18.9+8.8* 20.2+8.6* 18.4+9.2%

TOTPAR,, ;, 6.4+12.6 239+11.2% 23.4+12.6% 25.8+12.9* 23.9+13.8*

Data are presented as mean + standard deviation

APAP acetaminophen, FDC fixed-dose combination, IBU ibuprofen, TOTPAR time-weighted sum of pain relief rating scores over 0-2 h, 0-6 h,

0-8h,or0-12h

#p <0.001 vs. placebo; 'p=0.031 vs. IBU 400 mg; ¥p=0.011 vs. IBU 400 mg

Table 3 Time to meaningful relief, first perceptible relief, and treatment failure

Variable Placebo (n=30) FDC IBU/APAP IBU
400 mg
200 mg/500 mg 250 mg/500 mg 300 mg/500 mg (n=92)
(n=90) (n=93) (n=89)
Median time to meaningful relief, min >720 44 5%F 54.1% 45.9% 56.2%
Median time to first perceptible relief, min >720 18.5%* 22.8% 18.5%8 24.9*
Median time to treatment failure, h 1.6 9.7%* 10.1* 11.1* 10.4*

APAP acetaminophen, FDC fixed-dose combination, /BU ibuprofen

*p <0.001 vs. placebo; 'p=0.014 vs. IBU 400 mg; *p=0.012 vs. IBU 400 mg; $p=0.030 vs. IBU 400 mg

3.3 Safety

The overall incidence of AEs was comparable among all
treatment groups, with no significant differences seen for
any system organ class. A total of 256 treatment-emergent
AEs were reported by 127 patients (32.2%). The majority
of AEs were mild or moderate in severity, and none were
determined to be treatment related. There were no serious
AEs. Nausea, vomiting, and dizziness were the most com-
monly reported AEs (Table 5). The incidence of nausea was
greater in the placebo group relative to the active treatment
groups. No differences were observed between the FDC
groups and the ibuprofen 400 mg group. Two patients—one
each in the FDC IBU/APAP 200 mg/500 mg and FDC IBU/
APAP 250 mg/500 mg groups—discontinued because of
vomiting within 1 h of taking study medication; both events
were considered related to the surgical procedure rather than
treatment.

4 Discussion

This proof-of-concept study demonstrated that each
of the tested FDCs of ibuprofen and acetaminophen
(200 mg/500 mg, 250 mg/500 mg, and 300 mg/500 mg) pro-
vided overall pain relief over 8 h that was superior to that
with placebo and comparable to that with ibuprofen 400 mg.

No difference was seen between the FDCs and ibuprofen
400 mg in terms of pain relief over 0—6 and 0-12 h. All of
the FDC dose strengths evaluated showed better pain relief
at 30 min post dose (all p<0.01) than ibuprofen 400 mg,
suggesting a faster onset of action.

TMPR and duration of relief are other important met-
rics for acute analgesics. The time to onset of pain relief
was faster with the FDCs than with placebo. There was also
a trend toward faster TMPR relative to ibuprofen 400 mg
alone, but this reached statistical significance only with FDC
IBU/APAP 200 mg/500 mg (44.5 vs. 56.2 min; p=0.014).
This faster TMPR seen with the FDC is consistent with that
seen in previous dental pain studies in which FDC IBU/
APAP 200 mg/500 mg was compared with ibuprofen 400 mg
[14, 15]. The difference in pain relief between FDC IBU/
APAP 200 mg/500 mg and ibuprofen 400 mg, and between
FDC IBU/APAP 300 mg/500 mg and ibuprofen 400 mg, for
the TOTPAR _, interval further supported the faster onset
of action; FDC IBU/APAP 250 mg/500 mg did not reach
statistical significance versus ibuprofen 400 mg but showed
a similar trend. This is perhaps to be expected, as an aceta-
minophen tablet has a faster time to maximum concentra-
tion than an ibuprofen tablet [6]. TFPR followed a similar
pattern.

The duration of relief, as measured by time to treatment
failure, was longer with the FDCs than with the placebo.
There was no significant difference between the FDCs and
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Fig.4 Kaplan—Meier estimate
of time to meaningful pain
relief. APAP acetaminophen,
IBU, ibuprofen. *p <0.001

vs. placebo. 'p <0.05 vs. IBU
400 mg

100

Percentage With Onset

®—®—® Placebo (n = 30)

©—0—® FDC IBU/APAP 250 mg/500 mg (n = 93)

Time (hour)

®—@—® FDC IBU/APAP 200 mg/500 mg (n = 90)
FDC IBU/APAP 300 mg/500 mg (n = 89)

FDC IBU 400 mg (n = 92)

ibuprofen 400 mg; however, the duration of action increased
directionally with the amount of ibuprofen in the combina-
tion. After 8 h, ibuprofen 400 mg and FDCs with ibuprofen
250 mg or 300 mg performed better than FDC IBU/APAP
200 mg/500 mg, indicating that duration of pain relief is
driven by ibuprofen, with higher doses providing longer
relief.

The most frequent AEs were nausea, vomiting, and diz-
ziness. These AEs are commonly encountered following
removal of wisdom teeth and may be related to the surgical
procedure and/or use of opioid rescue medication. These
AEs occurred most frequently in the placebo group and may
have been due to greater pain and greater use of opioid res-
cue medications in this group. Overall, the AE profile of
the FDCs was comparable to those with ibuprofen 400 mg
and placebo. There were no unexpected AEs, and the safety
profile of the FDCs was consistent with that seen in previous
studies [14, 15, 17].
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The study is limited in that no protection for multiple
comparisons was implemented; however, this decision was
made a priori because of the proof-of-concept nature of the
study conducted.

This study demonstrates that each of the three FDCs of
IBU/APAP tested had an efficacy and safety profile compa-
rable to that of ibuprofen 400 mg. Additionally, there was
some suggestion of a more rapid onset of action with the
FDCs than with ibuprofen alone. This efficacy occurred at
lower exposures than when ibuprofen and acetaminophen are
administered at their maximum single-dose OTC strengths
(i.e., 400 and 1000 mg, respectively) per dose. Since multi-
ple studies have demonstrated that ibuprofen 400 mg is supe-
rior to acetaminophen 1000 mg [18-20], and two previous
studies demonstrated that FDC IBU/APAP 200 mg/500 mg
was superior to acetaminophen 1000 mg [14, 15], all of the
FDCs evaluated herein would also be expected to be superior
to the maximal dose of acetaminophen.
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Fig. 5 Kaplan-Meier estimate |
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FDC IBU 400 mg (n = 92)

Table 4 Patient global evaluation of study medication

®—@—® FDC IBU/APAP 200 mg/500 mg (n = 90)
FDC IBU/APAP 300 mg/500 mg (n = 89)

Evaluation Placebo (n=30) FDC IBU/APAP IBU 400 mg (n=92)
200 mg/500 mg 250 mg/500 mg 300 mg/500 mg
(n=90) (n=93) (n=89)
Very poor (0) 17 (56.7) 2(2.2) 3(3.2) 4(4.5) 6 (6.5)
Poor (1) 5(16.7) 2(2.2) 5054 2(2.2) 2(2.2)
Fair (2) 3(10.0) 5(5.6) 8 (8.6) 4 (4.5) 9(9.8)
Good (3) 2 (6.7) 15 (16.7) 22 (23.7) 21 (23.6) 20 (21.7)
Very good (4) 2 (6.7) 43 (47.8) 43 (46.2) 41 (46.1) 33(35.9)
Excellent (5) 1(3.3) 23 (25.6) 12 (12.9) 17 (19.1) 22 (23.9)
Mean+SD 1.0+1.5 3.8=x1.1 34+12 3612 35+1.4
Median (range) 0 (0-5) 4.0 (0-5) 4.0 (0-5) 4.0 (0-5) 4.0 (0-5)

Data are presented as N (%) unless otherwise indicated. p <0.001 vs. placebo for IBU and all FDC formulations

APAP acetaminophen, FDC fixed-dose combination, IBU ibuprofen, SD standard deviation
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Table 5 Summary of treatment-emergent adverse events occurring in three or more patients in any treatment arm

Adverse event Placebo (n=30) FDC IBU/APAP IBU 400 mg (n=92)

200 mg/500 mg 250 mg/500 mg 300 mg/500 mg

(n=90) (n=93) (n=89)
Nausea 14 (46.7) 22 (24.4) 18 (19.4) 16 (18.0) 22 (23.9)
Vomiting 7(23.3) 8(8.9) 11 (11.8) 5(5.6) 14 (15.2)
Alveolar osteitis 0 4(4.4) 2(2.2) 1(1.1) 2(2.2)
Dizziness 3 (10.0) 9 (10.0) 6 (6.5) 7(7.9) 7 (7.6)
Tension headache 0 4(4.4) 1(1.1) 1(1.1) 4(4.3)
Tremor 1(3.3) 1(1.1) 2(2.2) 3334 2(2.2)
Paresthesia 1(3.3) 0 0 0 0
Feeling hot 2(6.7) 4(4.4) 1(1.1) 4(4.5) 4(4.3)
Muscular weakness 1(3.3) 0 0 0 0
Postprocedural hemorrhage 0 0 2(2.2) 3(3.4) 0

Data are presented as N (%) unless otherwise indicated
APAP acetaminophen, FDC fixed-dose combination, /BU ibuprofen
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