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CALDOLOR Product Monograph

CALDOLOR is an intravenous (IV) formulation of ibuprofen, a nonsteroidal
anti-inflammatory drug (NSAID) with analgesic, anti-inflammatory, and antipyretic
properties. It is the first IV antipyretic approved by the US Food and Drug
Administration (FDA) and fulfills the need for an alternate route of administration
when a nonoral route is necessary or preferable. Clinical data from pivotal trials in
fever and postoperative pain indicate that CALDOLOR is effective in reducing pain,
both at rest and with movement, and fever in hospitalized patients. Furthermore, its
use in postoperative patients who are also receiving narcotics results in significant
opioid sparing, thus providing patients with more pain relief with less narcotics.
Unlike opioids, CALDOLOR does not have potential for addiction or tolerance, nor
does it carry the risk for respiratory and central nervous system depression. In
addition, results from clinical trials indicate that CALDOLOR can be used safely in
patients to reduce fever. Safety data demonstrate that adverse events experienced
by patients receiving CALDOLOR are similar to those in the placebo group, and that
the agent is safe and well tolerated.

CALDOLOR is the first IV formulation of the NSAID ibuprofen for pain and fever relief.

As such, it offers a safe, effective, and convenient option for hospitalized patients.
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Key Product Information

Indications and Usage'
CALDOLOR?® is an NSAID indicated in adults for the:

e Management of mild to moderate pain
e Management of moderate to severe pain as an adjunct to opioid analgesics

e Reduction of fever

Dosage and Administration’

CALDOLOR is available in vials containing 400-mg and 800-mg ibuprofen
(100 mg/mL), and offers an IV option to patients experiencing pain and fever.
CALDOLOR 400 mg should be diluted in 100 mL or more of 5% dextrose or
normal saline solution, while 800 mg of CALDOLOR should be diluted in
200 mL or more of 5% dextrose or normal saline solution. The infusion time
should be 30 minutes.

For pain, patients should receive 400 mg to 800 mg every 6 hours as necessary.
For fever, the recommended adult dose is 400 mg every 4 to 6 hours or 100 mg
to 200 mg every 4 hours as necessary.

Use the lowest effective dose for the shortest duration consistent with individual
patient treatment goals. After observing the response to initial therapy with
CALDOLOR, the dose and frequency should be adjusted to suit an individual
patient’s needs. Do not exceed 3200-mg total daily dose.



Product Benefits

CALDOLOR is a safe option to treat pain and fever with analgesic, antipyretic, and
anti-inflammatory properties. First marketed in 1974, ibuprofen has over 34 years
of safety data as an oral agent and is approved for use as oral treatment for mild

to moderate pain as well as for the treatment of fever. Safety data from studies with
the IV formulation indicate that the incidence of gastrointestinal bleeding events and
renal toxicity are similar to placebo when ibuprofen is administered intravenously for
short-term use.?

Intravenous administration of ibuprofen allows for use of the agent in ambulatory
acute care and in patients where the IV route of administration is preferable,
including those who cannot swallow because of intubation, sedation, nausea, or
recent surgery.

As an antipyretic, CALDOLOR offers an IV alternative to antipyretic suppositories in
hospitalized patients who cannot tolerate oral preparations. No other IV antipyretics
are currently on the market. The effect of CALDOLOR on fever was evaluated in 2
randomized, double-blind, placebo-controlled studies. Data from those studies
demonstrate that CALDOLOR significantly reduces fever as compared with placebo
over the first 4-hour dosing interval. In the All-Cause Fever Study, 100-mg, 200-mg,
and 400-mg doses of CALDOLOR were compared. Fever reduction began within
30 minutes. The 400-mg dose demonstrated greater efficacy for treatment of fever
than doses less than 400 mg. All doses reduced fever by 4 hours; repeated doses
of 400 mg over 24 hours reduced the temperature to a normothermic range.?

CALDOLOR also provides an IV option for the relief of pain when a nonoral route is
necessary, preferable, or more convenient because of existing IV access. The World
Health Organization pain ladder recommends NSAIDs such as ibuprofen or aspirin
as first-line therapy (first step of the pain ladder). When pain persists or increases,

a weak opioid such as dextropropoxyphene can be added to, but not substituted
for, the NSAID (second step of the pain ladder). These are often available in fixed-
dose combinations. For more severe pain, a strong opioid such as morphine may be
necessary, and the NSAID and opioid are given in separate dosing forms, so that the
dose of opioid is not limited by the maximum dose of the NSAID (third step of the
pain ladder).®
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The effect of CALDOLOR® on pain was evaluated in 2 multicenter, randomized,
double-blind, placebo-controlled studies in postsurgical patients, all with access

to morphine.? The first was a dose-ranging study in which patients receiving 800-mg
CALDOLOR had a 22% reduction in median morphine use while patients receiving
400-mg CALDOLOR had a 3% reduction, compared with those receiving placebo.
Further, patients receiving 800-mg CALDOLOR reported a 20% reduction in pain
intensity over the 24 hours following surgery (P=.001; at rest area under the curve
[AUC] of visual analog scale [VAS] scores).?# Patients receiving 400-mg CALDOLOR
reported a 7% reduction in pain intensity over the 24 hours following surgery
(P=.057; at rest AUC of VAS).2

These data formed the basis for the dosing in the second study, the Abdominal
Hysterectomy Pain Study. In this second study, patients undergoing abdominal
surgery had a 19% reduction in median morphine usage with CALDOLOR 800 mg
as compared with placebo (P<.001).2 In addition to using less morphine, patients
receiving 800-mg CALDOLOR reported a 21% median reduction in pain intensity
following surgery from post-op through study hour 24 (P=.011; at rest AUC of VAS).?

IV administration of ibuprofen provides reliable pharmacokinetics, whereas the
absorption characteristics of other medications by the rectal route may be more
variable.®6 While opioids provide effective pain relief, there is a risk of respiratory
and central nervous system depression and a high propensity for addiction with this
class of drugs.”® In contrast to opioids, ibuprofen does not cause constipation,
nausea and vomiting, urinary retention, or ileus. Ibuprofen is not addictive, and
neither tolerance nor dependence occurs with the use of this agent."® The
availability of both IV and oral formulations allows for convenient IV to oral

transition after hospital discharge.



Fever

Fever Overview

Fever is a common occurrence in the hospital setting. Aspirin, acetaminophen,

and NSAIDs are commonly used to treat fever in hospitalized patients, but in some
patients oral agents may not be appropriate or possible. CALDOLOR is the first
FDA-approved IV antipyretic. In double-blind, placebo-controlled trials, CALDOLOR
has demonstrated efficacy in reducing fever in both critically ill and noncritically

il patients. Results from these trials suggest that there is no increase in renal or
bleeding complications as compared with placebo and that CALDOLOR is safe
and well tolerated in hospitalized patients.

Fever is a clinical manifestation of a number of diseases and a common occurrence
in the hospital setting. Infection is the most frequent cause of fever in intensive care
unit (ICU) patients. Although fever is the body’s natural response to pathogens, even
moderate fever may complicate a number of life-threatening conditions.® In patients
who have experienced a stroke or traumatic head injury, for example, high fever may
cause further brain damage and possibly poorer outcomes such as death.?°

The most commonly used antipyretic agents are aspirin, acetaminophen, and
ibuprofen. These agents are available in oral formulations and, in some cases, in
suppository form.? Several published studies suggest that oral ibuprofen decreases
body temperature more rapidly than acetaminophen, and both the degree and
duration of temperature reduction have been greater with ibuprofen.-'3 Thus,
ibuprofen is a common treatment for fever in hospitalized patients.

Although oral formulations of antipyretics are adequate for many patients, those who
have had endotracheal intubation, sedation, reduced gastric motility, nausea, recent
surgery, or other factors may be unable to ingest, digest, absorb, or tolerate oral
antipyretics. Until the introduction of CALDOLOR, an IV formulation of an antipyretic
has been an unmet need in many hospital settings such as general hospital wards,
ICUs, and emergency departments. This IV formulation of ibuprofen has been
investigated in 2 clinical studies in febrile hospitalized patients.
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Clinical Trial Data in Fever
All-Cause Fever Study

The results of a multicenter, randomized, double-blind, parallel, placebo-controlled
trial conducted in 120 adult hospitalized patients with fever demonstrate the safety
and efficacy of CALDOLOR®. Both critically and noncritically ill patients with new
(not chronic) onset of fever temperatures >101.0°F (38.3°C) were included. Patients
were randomized to receive 400 mg (n=31), 200 mg (n=30), or 100 mg (n=31) of
CALDOLOR or placebo (n=28) every 4 hours for a 24-hour period. The primary
objective was to evaluate the efficacy of 400-mg CALDOLOR in reducing fever as
determined by the percentage of patients with temperatures of less than 101.0°F
(38.3°C) at 4 hours following the administration of a single dose of CALDOLOR.
Secondary objectives were to evaluate the efficacy of the 100-mg and 200-mg
doses in reducing fever 4 hours after the initial dose and to evaluate the efficacy

of multiple doses of ibuprofen compared with placebo.?

Of the 88 men and 32 women in the overall patient population, 44% were critically
ill (critically ill defined as on mechanical ventilation and/or pressor support).?

CALDOLOR 400 mg demonstrated efficacy as compared with placebo for the
primary study end point, as shown in Table 1. At 4 hours, 77% of those who had
received the 400-mg dose of CALDOLOR achieved a temperature of less than
101.0°F (88.3°C) as compared with 32% in the placebo group (P<.001). Efficacy
was also demonstrated in 73% of those receiving 200 mg of CALDOLOR vs
placebo (P<.001) and in 65% of those receiving 100 mg vs placebo (P=.014).2

Table 1. Fever Reduction at Hour 4: CALDOLOR vs Placebo?

Treatment Total Patients Number (%) With | Number (%) With P value
in Treatment Temperature Temperature
Group 2101.0°F <101.0°F
100 mg 31 11 (35) 20 (65) 014
200 mg 30 8 (27) 22 (73) <.001
400 mg 31 7 (23) 24 (77) <.001
Placebo 28 19 (68) 9 (32 —




At 24 hours, the mean temperature decrease from baseline was 3.5°F (1.9°C) in the
400-mg CALDOLOR group, 3.1°F (1.7°C) in the 200-mg group, 3.1°F (1.7°C) in the
100-mg group, and 2.1°F (1.2°C) in the placebo group. All 3 doses of CALDOLOR
were effective in reducing fever as compared with placebo at both 4-hour and 24-hour
time points.2 AUC-T (°F-h) over 24 hours was significantly less for all active treatment
groups compared with the placebo group, with average reductions of 28.97°F-h in the
400-mg group, 21.46°F-h in the 200-mg group, and 15.30°F-h in the 100-mg group.
A dose-response trend was observed in the study, although this was not a study end
point. Figure 1 illustrates temperature reductions achieved in the 400-mg treatment
group over the first 24 hours.

Figure 1. Temperature Reduction Over 24 Hours With
400-mg CALDOLOR vs Placebo?
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This graph illustrates the efficacy of CALDOLOR in reducing fever in hospitalized patients. Only 400-mg
treatment with multiple doses approached a normothermic range.?

No statistically significant differences were noted in any treatment groups with
regard to serious adverse events as compared with placebo; nor was any
statistically significant difference found for transfusion requirements. No patients
experienced bleeding or renal complications that were considered to be related to
the study medication. Creatinine values and laboratory assessments of hemoglobin
and hematocrit were performed for the first 120 hours of the study, and no clinically
significant differences between treatment groups were noted.
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Single-Cause Fever Study

A single-center, randomized, double-blind, placebo-controlled trial was conducted to
evaluate the efficacy and safety of CALDOLOR® in 60 patients with a temperature of
>100.4°F (38.0°C) who were randomized to either 400-mg CALDOLOR or placebo in
a 1:1 ratio. All patients had falciparum malaria, which served as an infectious source
of fever. CALDOLOR was administered intravenously over 30 minutes every 6 hours
for 3 days. Efficacy was determined by fever reduction as measured by the area
above the 98.6°F (37.0°C) temperature vs time curve (AUC-T®) within the first

24 hours of treatment and within the first 4 hours of treatment. Fever reduction
within the first 24 hours was the primary objective of the study, and reduction at
other time points, the number and percentage of treatment failures, safety and
tolerability of multiple doses were secondary objectives.?

Overall, the study demonstrated that CALDOLOR decreased body temperature more
effectively than placebo at O to 4 hours, 0 to 24 hours, and O to 72 hours (Table 2).
There was a statistically significant reduction in AUC-T° (0-24) for CALDOLOR
compared with placebo (P=.002). The mean AUC-T® (0-24) (°C-h) for CALDOLOR
was 7.49 as compared with 16.44 for placebo.?

Table 2. Temperature Reduction: CALDOLOR vs Placebo?

AUC-T° (0-4) AUC-T° (0-24) AUC-T*° (0-72)
400-mg mean (% SD) 2.40 (+ 1.54) 7.49 (+ 7.94) 8.85 (+ 11.03)
Placebo mean (+ SD) 5.18 (+ 2.97) 16.44 (+ 11.60) 16.94 (+ 12.23)
Effect due to treatment -2.49 (P<.001) -8.14 (P=.002) -7.18 (P=.018)
(400 mg vs Placebo)

The area above the temperature 98.6°F (37.0°C) vs time curve (AUC-T®) for 0-4 hours, 0-24 hours, and 0-72
hours demonstrated that 400-mg CALDOLOR decreases body temperature more effectively than placebo.?

All adverse events were mild or moderate in severity, and there were no deaths,
serious adverse events, or events that resulted in patient withdrawal during the
study. The adverse events observed in at least 2 CALDOLOR-treated patients

included abdominal pain and nasal congestion.?




Pain Overview

Pain is a common occurrence in hospitalized patients, either as the result of disease
processes or procedures. Furthermore, failure to adequately control pain in the
hospital can impede healing and the return to normal activities. Opioids are
frequently used to treat pain, but their side effects are a drawback. NSAIDs can
be effective when used either alone or in combination with opioids to treat pain,
depending on its intensity. CALDOLOR was investigated in several studies to
determine if its use could reduce use of narcotics and control pain more effectively.
Hysterectomy was used as a model of postsurgical pain in a key clinical trial
investigating CALDOLOR. In hysterectomy patients, CALDOLOR was found to be
effective in reducing both pain and the use of morphine. Patients randomized

to the CALDOLOR arm, who received CALDOLOR plus morphine as needed,
experienced less pain and used less morphine both with movement and at rest
than patients receiving placebo plus morphine as needed.

Pain occurs as a natural response to injury, but may also become a chronic
self-sustaining condition if improperly treated.'#'® Pain is a common occurrence in
hospitalized patients, either as the result of disease processes, the procedures
used to treat disease, or both.!516

Inflammation is a key element of postoperative pain. Although injectable opioids
are a foundation for treatment of postoperative pain, they do not block the
inflammatory component of this pain. Persistent inflammation has been implicated
in the development of chronic pain.'”-'8 Furthermore, persistent pain after surgery
has been implicated in 20% of patients with chronic pain, and patients with chronic
pain are significantly more likely to report acute postoperative pain as excruciating
and pain relief as poor.16.19.20 These factors underscore the importance of adequate
pain management in the hospital setting.?°

Multimodal analgesia techniques have been used for the prevention of persistent
pain. Opioids alone are inadequate for treatment of movement-evoked pain
and for modifying neuronal plasticity and reversing established central
sensitization. However, a combination of NSAIDs and preoperative opioids

may help reduce hyperalgesia.?
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Clinical Trial Data in Pain

The clinical studies were designed to model real-world clinical practice, which uses a
multimodal treatment approach to pain. CALDOLOR® was added to opioid therapy
to allow physicians to use their usual approach to pain relief, and opioid therapy was
administered via a patient-controlled analgesia (PCA) or other patient-requested
method. In this way, the degree of opioid sparing could be determined while patients
continued to receive adequate pain relief.

Postsurgical models were used to assess the efficacy of CALDOLOR for treatment
of pain. CALDOLOR is indicated as a single agent for management of mild to
moderate pain and also for management of moderate to severe pain as an adjunct
to opioid analgesics.

Dose-Ranging Pain Study

A multicenter, double-blind, randomized, placebo-controlled, dose-ranging trial was
conducted in 406 patients (87 men; 319 women) undergoing elective, single-site
orthopedic or abdominal surgery who received postoperative morphine. Patients
were randomized to receive CALDOLOR 400 mg (n=134), 800 mg (n=138), or
placebo (n=134) in addition to morphine by PCA pump or patient request. Therapy
was initiated intraoperatively and administered every 6 hours for 8 doses, and then
as needed every 6 hours afterward for up to 5 days postsurgery. Morphine was
administered as needed.

The primary objective was to determine the efficacy of CALDOLOR in reducing
postoperative pain as measured by reduction in morphine use in the immediate
24 hours following surgery.

This study was also designed to determine the efficacy of CALDOLOR in reducing
postoperative pain as measured by patient self-assessment of pain and the optimal
dose of CALDOLOR for postoperative treatment.?4

As shown in Table 3, patients receiving 800-mg CALDOLOR used less morphine
than those receiving 400-mg CALDOLOR or than those receiving morphine alone.
There was a 22% reduction in median morphine use in patients receiving 800-mg
CALDOLOR compared with those receiving morphine alone. Further results from this
trial, as shown in Figure 2, demonstrated significant reductions in pain, at rest and
with movement, for both 800-mg and 400-mg groups compared with placebo.*

10



Table 3. Morphine Requirements During the First 24 Hours

Following Surgery in Patients Administered CALDOLOR or Placebo?

Placebo + 400 mg + 800 mg +
Morphine Morphine Morphine
PCA PCA PCA
No. of patients included in analysis 134 134 138
Morphine requirement, mg
Mean (SD) 48.9 (27.7) 46.3 (29.4) 43.8 (33.7)
Median 45.3 44.0 8585
Untransformed morphine requirement
LS means (SE)? 48.9 (3.6) 46.3 (3.9) 43.8 (3.4)
P value® — NS NS
Transformed morphine requiremente
LS means (SE)? 223.0 (13.8) 208.5 (13.6) 190.6 (13.1)
P value® — 458 .030

LS, least squares; PCA, patient-controlled analgesia.

al. S means are adjusted for age group, weight group, randomization center, and treatment group.
bThe analysis is based on a linear 4-way ANOVA model with fixed effects for age group, weight group,

randomization center, and treatment group.
°Data are transformed using rank transformation.

Table 4 shows that patients receiving 800-mg CALDOLOR experienced a 33%
reduction in pain intensity at rest at study hour 24 postsurgery (P=.009) and 18%

reduction with movement (P=.005).2

Table 4. Reduction in Pain Intensity:

Effect of CALDOLOR, 24 Hours Postsurgery?

400 mg 800 mg
% Median decrease? at hour 24, at rest 0% 33%
P value® P=.419 P=.009
% Median decrease® at hour 24, with movement -2% 18%
P value® P=.894 P=.005

aln those receiving ibuprofen multimodal therapy compared with those receiving standard,

morphine-only therapy.

bThe analysis is based on a linear 4-way ANOVA model with fixed effects for age group, weight group,
randomization center, and treatment group. The P values are based on the difference in LS means from

the final ANOVA model.

11

r
o
i
o
]
i
g
(@)

(ibuprofen) Injection




Adverse events were
experienced by 88% of those

in the 400-mg CALDOLOR®
group, by 90% of those in the
800-mg group, and by 94% in
the placebo group (morphine
only). Serious adverse events
occurred in 4% of the 400-mg
group, in 7% of the 800-mg
group, and in 2% of the placebo
group.? However, no significant
differences were found between
the groups. There was, however,
a significant reduction in the
number of patients experiencing
gastrointestinal disorders in both
400-mg and 800-mg groups as
compared with placebo-treated
patients (P=.050 and P=.009 vs
placebo, respectively). Dizziness
was reported more often in the
800-mg CALDOLOR group than
among placebo-treated patients
(P=.011). No patient deaths
occurred during the trial and no
safety concerns were identified.?

The 800-mg dose demonstrated
greater efficacy than the 400-mg
dose for pain reduction and for
morphine sparing.* Thus, this
dose-ranging study was used
as the basis for determining the
appropriate dose of CALDOLOR
studied in the second pain
study in patients with
abdominal hysterectomy.

VAS Score

VAS Score

Figure 2. Pain Reduction With Movement
and at Rest Over Time With 400-mg and

800-mg CALDOLOR vs Placebo

With Movement

mmmm CALDOLOR 400 mg, n=134
CALDOLOR 800 mg, n=138
Placebo, n=134

800-mg CALDOLOR
Hours 1-24 (P=.002)

\

T T T T T T T 1
1 = 6 9 12 15 18 21 24
Study Hour

At Rest

mmsm CALDOLOR 400 mg, n=134
CALDOLOR 800 mg, n=138

7 Placebo, n=134

800-mg CALDOLOR
Hours 1-24 (P=.001)

T T T T
1 3 6 9 12 15 18 21 24
Study Hour

VAS, visual analog scale.
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Abdominal Hysterectomy Pain Study

In a multicenter, double-blind, placebo-controlled study conducted in 319 women
who had undergone elective abdominal hysterectomy, patients were randomized to
receive CALDOLOR 800 mg or placebo in addition to morphine by PCA pump or
patient request.? Therapy was initiated intraoperatively and administered every 6
hours for 8 doses, and then as needed every 6 hours afterward for up to 5 days
postsurgery. Morphine was administered as needed. The primary objective was to
determine the efficacy of CALDOLOR compared with placebo for the treatment of
postoperative pain as measured by the reduction in the requirement for morphine
use in the immediate 24 hours following surgery. Secondary objectives were to
determine the efficacy of CALDOLOR in pain reduction as measured by patient
self-assessment, and the safety of CALDOLOR as compared with placebo.?

As shown in Table 5 below, patients receiving 800-mg CALDOLOR used less
morphine than those receiving morphine alone. There was a 19% reduction in
median morphine use in patients receiving 800-mg CALDOLOR compared with
those receiving morphine alone (P<.001).2

Table 5. Morphine Requirements During the First 24 Hours Following

Surgery in Patients Administered CALDOLOR or Placebo

Placebo + 800 mg +
Morphine PCA Morphine PCA

No. of patients included in analysis 153 166
Morphine requirement, mg

Mean (SD) 56.0 (20.6) 47.3 (25.6)

Median 54.0 43.5
Untransformed morphine requirement

LS means (SE)? 57.03 (2.4) 48.7 (2.3)

P value® — <.001
Transformed morphine requirementc

LS means (SE)? 13.57 (0.4) 12.1 (0.4)

P value® - <.001

LS, least squares; PCA, patient-controlled analgesia.

aL.S means are adjusted for age group, weight group, randomization center, and treatment group.
®The analysis is based on a linear 4-way ANOVA model with fixed effects for age group, weight group,
randomization center, and treatment group.

°Data are transformed using Box Cox transformation.
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In addition to using less morphine, patients receiving 800-mg CALDOLOR® reported a
21% reduction in pain intensity following surgery from post-op through study hour 24
(P=.011; at rest AUC of VAS), as shown in Figure 3. At study hour 24, patients receiving
800-mg CALDOLOR reported a 31% reduction in pain” measured at rest (P=.048)t and
20% reduction with movement” (P=.002)t.2

Figure 3. Pain Reduction With Movement and at Rest Over Time

With 800-mg CALDOLOR vs Placebo

14% median reduction in pain 21% median reduction in pain
with movement over 24 hours® at rest over 24 hours®

® | hourse24 (p=oony (P=010) ° (P=011)

Hours 6-24 (P<.001)

(1) .
7 Hours 12-24 (P<.001) 7 %

1)
Hours 12-24 (P<.001)

g_) 800-mg CALDOLOR, n=166 :1_)
8 5 Placebo, n=153 8 5 370/m
; ; N4
g g
> 4 > 4 800-mg CALDOLOR, n=166
Placebo, n=153
3 3
2 2
1 T T T T T T T T 1 T T T T T T T T
1 3 6 9 12 15 18 21 24 1 3 6 9 12 15 18 21 24
Study Hour Study Hour

VAS, visual analog scale.
aAUC of patient-reported VAS scores.

Adverse events were experienced by 82% and 86% of CALDOLOR and placebo
groups, respectively. Seventeen patients experienced serious adverse events. In the
CALDOLOR group, 7% of participants (n=12) experienced 14 serious adverse events and
in the placebo group 3% (nN=6) experienced 6 serious adverse events. Adverse events
and clinical laboratory abnormalities commonly associated with oral ibuprofen, including
blood pressure elevations, bleeding, and bruising, were evaluated and did not differ
between groups. Additionally, no differences existed between groups in the number of
units of packed red blood cells transfused. Results demonstrated that CALDOLOR is an
effective analgesic that is safe and well tolerated when administered as an 800-mg dose
every 6 hours in postoperative patients.?

"% Decrease in those receiving ibuprofen multimodal therapy compared with those receiving standard, morphine-only therapy.

fThe analysis is based on a linear 4-way ANOVA model with fixed effects for age group, weight group, randomization
center, and treatment group. The P values are based on the difference in LS means from the final ANOVA model.
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Clinical Information

CALDOLOR is indicated in adults for the management of mild to moderate pain,
management of moderate to severe pain as an adjunct to opioid analgesics, and
reduction of fever. Ibuprofen has more than 30 years of safety data as an oral agent.
The mechanism of action is believed to include inhibition of both cyclooxygenase-1
(COX-1) and cyclooxygenase-2 (COX-2). Data from pivotal trials indicate that
CALDOLOR is effective, safe, and well tolerated.

Indications and Usage

CALDOLOR is indicated in adults for the management of mild to moderate pain,
management of moderate to severe pain as an adjunct to opioid analgesics, and
reduction of fever."

Pharmacology

CALDOLOR contains ibuprofen, (+)-2-(p-isobutylphenyl) propionic acid (structural
formula shown in Figure 4 below) as its active ingredient. Each 1 mL of solution
contains 100 mg of ibuprofen in Water for Injection, USP, and 78 mg of arginine at a
molar ratio of 0.92:1 arginine:ibuprofen. Oral ibuprofen has been used in humans for
more than 30 years, with well-documented anti-inflammatory, analgesic, and
antipyretic properties. -

Figure 4. Structural Formula of Ibuprofen

H3(|3 <|3H3
H(|3—CH2 CH—COOH
H,C

Mechanism of Action

The mechanism of action of CALDOLOR (ibuprofen) injection is believed to include
inhibition of cyclooxygenase-mediated prostaglandin formation; however, the exact
action is not known. CALDOLOR inhibits both COX-1 and COX-2 activities and thereby
synthesis of prostaglandins and thromboxanes. COX-1 is a constitutive isoform found
in blood vessels, stomach, and kidneys; COX-2 is induced in settings of inflammation
by cytokines and inflammatory mediators.™2? The inhibition of COX-2 is thought to
mediate, at least in part, the antipyretic, analgesic, and anti-inflammatory actions of
NSAIDs (including ibuprofen). The inhibition of COX-1 is believed to be responsible
for the unwanted effects related to ibuprofen administration, particularly those
leading to gastric ulcers.??
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With regard to the antipyretic activity of NSAIDs, the decrease in deep body
temperature resulting from NSAID administration is associated with a decrease in the
elevated levels of prostaglandin E, (PGE,) in the cerebrospinal fluid. Intraventricular or
intrahypothalamic application of PGE, produces hyperthermia with accompanying
autonomic and behavioral actions identical to those produced by bacterial pyrogens.2?
These observations suggest that NSAIDs may reduce body temperature via the
inhibition of both COX-1- and COX-2—mediated prostaglandin formation.

Pharmacokinetics

lbuprofen is a racemic mixture of [-]R- and [+]S-isomers. In vivo and in vitro studies
indicate that the [+]S-isomer is responsible for clinical activity. The [-]R-form, while
thought to be pharmacologically inactive, is slowly and incompletely (~60%)
interconverted into the active [+]S species in adults. The [-]R-isomer serves as

a circulating reservoir to maintain levels of active drug. The pharmacokinetic
parameters of CALDOLOR® determined in a study with healthy volunteers are
presented in Table 6.

Table 6. Pharmacokinetic Parameters of CALDOLOR'

400 mge 800 mg=
Mean (CV%) Mean (CV%)
Number of Patients 12 12
AUC, mcg.h/mL 109.3 (26.4) 192.8 (18.5)
Cmaxs mcg/mL 39.2 (15.5) 72.6 (13.2)
KEL, 1/h 0.32 (17.9) 0.29 (12.8)
Ty, . h 2.22 (20.1) 2.44 (12.9)

AUC, area under the curve; Cp 5y, Peak plasma concentration; CV, coefficient of variation;
KEL, first-order elimination rate constant; T1/2, elimination half-life.
a60-minute infusion time.
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lbuprofen, like most NSAIDs, is highly protein bound (>99% bound at 20 pg/mL).
Protein binding is saturable, and at concentrations >20 ug/mL, binding is nonlinear.
Based on oral dosing data, there is an age- or fever-related change in volume of
distribution for ibuprofen. After observing the response to initial therapy with
CALDOLOR, the dose and frequency should be adjusted to suit an individual
patient’s needs. Do not exceed 3200-mg total daily dose.!

Safety Data

Pharmacologically related side effects of NSAIDs include gastrointestinal ulceration/
irritation, blockade of platelet aggregation via the inhibition of thromboxane
synthesis, inhibition of uterine motility (prolongation of gestation), and inhibition of
prostaglandin-mediated renal function with decreases in renal blood flow and the
rate of glomerular filtration under certain pathological conditions, such as
congestive heart failure and chronic renal disease.?

Local irritation resulting from oral administration of NSAIDs contributes to
gastrointestinal damage; however this damage may also occur following
parenteral administration.2+25

Early data provide evidence of the safety of ibuprofen even in critically ill patients.

In a trial investigating an injectable ibuprofen (different formulation than CALDOLOR)
administered to 455 patients with sepsis, no significant differences in serum
creatinine or urinary output were found between patients treated with ibuprofen and
those in the placebo group. Six (3%) of the 224 ibuprofen-treated patients required
hemodialysis for the first time compared with 13 (6%) of the 231 patients in the
placebo group. No marked differences were noted for serial hemoglobin levels or
transfusion requirements between the 2 groups. Gastrointestinal bleeding occurred
in 9 patients in the ibuprofen group and in 16 patients in the placebo group.26

During clinical development, 560 patients were treated with CALDOLOR, 438 with
pain and 122 with fever. In the pain studies, CALDOLOR was started intraoperatively
and administered at a dose of 400 mg or 800 mg every 6 hours for up to 3 days.

In the fever studies, CALDOLOR was administered at doses of 100 mg, 200 mg,

or 400 mg every 4 or 6 hours for up to 3 days.’

The most frequent type of adverse event that occurs with oral ibuprofen is
gastrointestinal. In controlled clinical trials of CALDOLOR, gastrointestinal complaints
were no more common in CALDOLOR-treated patients (328/560, 59%) than in
those treated with placebo (235/345, 68%)."2
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WARNING: RISK OF SERIOUS CARDIOVASCULAR
AND GASTROINTESTINAL EVENTS

Cardiovascular Risk
¢ Nonsteroidal anti-inflammatory drugs (NSAIDs) may increase the risk of
serious cardiovascular thrombotic events, myocardial infarction, and
stroke, which can be fatal. Risk may increase with duration of use
e CALDOLOR?® is contraindicated for the treatment of perioperative pain
in the setting of coronary artery bypass graft (CABG) surgery
Gastrointestinal Risk
¢ NSAIDs increase the risk of serious gastrointestinal adverse events including
bleeding, ulceration, and perforation of the stomach or intestines, which can
be fatal. Events can occur at any time without warning symptoms. Elderly
patients are at greater risk

Fever Studies

Fever studies were conducted in distinct patient populations: febrile hospitalized
patients with varying causes of fever and hospitalized patients with malaria.’

All-Cause Fever Study: In hospitalized febrile patients (from all causes), adverse
events observed in more than 2 patients in any given treatment group are presented
in Table 7.

Single-Cause Fever Study: In hospitalized febrile patients with malaria, the adverse
events observed in at least 2 CALDOLOR-treated patients included abdominal pain
and nasal congestion.
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Table 7. Patients With Adverse Events in Fever Studies:

All-Cause Fever Study’

Event CALDOLOR, n(%) Placebo
100 mg 200 mg 400 mg n(%)
(n=31) (n=30) (n=31) (n=28)
Any Event 27 (87) 25 (83) 23 (74) 25 (89)
Anemia 5(17) 6 (20) 11 (36) 4 (14)
Eosinophilia 7 (23) 7 (23) 8 (26) 7 (25)
Hypokalemia 4 (13) 4 (13) 6 (19 5(18)
Hypoproteinemia 3(10) 0 (0) 4 (13) 2 (7)
Neutropenia 2(7) 2 (7) 4 (13) 2 (7)
Blood urea increased 0 (0) 0 (0) 3(10) 0 (0)
Hypernatremia 2(7) 0 (0) 3(10) 0 (0)
Hypertension 0 (0) 0 (0) 3(10) 0 (0)
Hypoalbuminemia 3(10) 13) 3(10) 1)
Hypotension 0 (0) 2 (7) 3(10) 14)
Diarrhea 3(10) 3(10) 2(7) 2(7)
Pneumonia bacterial 3(10) 1) 2 (7) 0 (0)
Blood LDH increased 3(10) 2 (7) 1(3) 1)
Thrombocytopenia 3(10) 2 (7) 1(3) 0 (0)
Bacteremia 4 (13) 0 (0) 0 (0) 0 (0)

LDH, lactate dehydrogenase.
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Pain Studies

The incidence rates of adverse events listed in Table 8 were derived from various
multicenter, controlled clinical studies in postoperative patients comparing
CALDOLOR® with placebo in patients also receiving morphine as needed for
postoperative pain.’

It was also found that there were significantly (P=.036) fewer patients in the
800-mg CALDOLOR treatment group with at least 1 side effect specifically
related to morphine (60% of patients) than in the placebo group (69%)."
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Table 8. Patients With Adverse Events in Pain Studies?

Event CALDOLOR, n(%) Placebo
400 mg 800 mg L
(n=134) (n=304) (n=287)
Any Event 118 (88) 260 (86) 258 (90)
Nausea 77 (57) 161 (53)° 179 (62)
Flatulence 10 (7)° 49 (16) 44 (15)
Pruritus 10 (7)° 46 (15) 47 (16)
Vomiting 30 (22) 46 (15) 50 (17)
Constipation 23 (17) 38 (13) 49 (17)
Headache 12 (9) 35 (12) 31 (11)
Pyrexia 9 (7) 16 (5)° 32 (11)
Hemorrhage 13 (10) 13 (4) 16 (6)
Dizziness 8 (6)* 13 (4) 5(2)
Edema, peripheral 1 (<1) 9(3) 4 (1)
Urinary retention 7 (5) 10 (3) 10 (3)
Abdominal distension 10 (3) 7(2) 10 (3)
Anemia 5 (4) 7(2) 6 (2)
Increased temperature 0(0) 7(2) 8 (3)
Decreased hemoglobin 4 (3) 6 (2) 3 (1)
Insomnia 4 (3) 6 (2) 13 (9)
Dyspepsia 6 (4) 4 (1) 2 (<1)
Hypertension 1 (<1) 4 (1) 8 (3)
Wound hemorrhage 4 (3) 4 (1) 4 (1)
Abdominal discomfort 4 (3)° 2 (<1) 0 (0)
Cough 4 () 2 (<1) 1 (<1)
Hypokalemia 5 (4) 3 (<1) 8 (3)

aP<.05 vs placebo.
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Clinical Trials Summary

Clinical trials (see study summary in Table 9 for key trials) have shown CALDOLOR®

to be safe and effective in reducing both fever and pain in over 900 hospitalized
patients. No significant differences in adverse events were seen between
CALDOLOR and placebo that would suggest renal, cardiac, or bleeding
complications often associated with longer-term administration of NSAIDs.

Table 9. Key Clinical Trials of CALDOLOR

Injection for Treatment of
Pain in Postoperative
Adult Patients

Study Full Title N Results
All-Cause A Multi-center, Randomized, 120 1°: Significant reduction in temperature at
Fever Study? Double-blind, Parallel, 4 hours with 400 mg (P<.001)
Placebo-controlled Trial to
Evaluate the Efficacy, Safety, 2°: Significant reduction in temperature
and Pharmacokinetics of at 4 hours with 100 and 200 mg;
Ibuprofen Injection in Adult dose-dependent reduction in temperature
Febrile Patients supporting 400-mg dose
Single-Cause A Single-center, 60 1°: Significant reduction in temperature over
Fever Study? Randomised, Double-blind, 24 hours of treatment (P=.002)
Placebo-controlled Trial to
Evaluate the Efficacy and 2°: Significant reduction in temperature over
Safety of Ibuprofen Injection 4 hours and 72 hours of treatment
in Hospitalised Febrile
Adult Patients
Dose- A Multi-center, Randomized, 406 1°: Dose-dependent, morphine-sparing effect
Ranging Double-blind, Placebo- (22%) supporting 800-mg dose
Pain Study2+ controlled Trial of Ibuprofen
Injection for Treatment of 2°: Significant reduction of 20% in pain
Pain in Post-Operative intensity scores (VAS-AUC at rest) over 24
Adult Patients hours of treatment (P=.001) with 800 mg. At
hour 24, 33% reduction in pain measured at
rest (P=.009) and 18% reduction with
movement (P=.005) with 800 mg
Abdominal A Multi-center, Randomized, 319 1°: Significant morphine sparing effect (19%,
Hysterectomy  Double-blind, Placebo- P<.001)
Pain Study? controlled Trial of Ibuprofen

2°: Significant reduction of 21% in pain
intensity scores (VAS-AUC at rest) over 24
hours of treatment (P=.011) with 800 mg. At
hour 24, 31% reduction in pain measured at
rest (P=.048) and 20% reduction with
movement (P=.002) with 800 mg
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CALDOLOR is the first IV antipyretic approved by the FDA, it effectively reduces
fever in patients.

CALDOLOR (ibuprofen) injection is an effective analgesic delivered intraoperatively
and postoperatively for the reduction of postsurgical pain.

CALDOLOR significantly reduces both pain and opioid use—more pain relief with
less narcotics.

CALDOLOR is an IV option for the relief of pain when a nonoral route is necessary
or preferable.

CALDOLOR is well tolerated with an established safety profile, and ibuprofen has
over 34 years of use as an oral agent.

IMPORTANT SAFETY INFORMATION

CALDOLOR should be used with caution in patients with congestive heart failure,
kidney impairment, at risk of blood clots, and in those who have a history of ulcers
or gastrointestinal bleeding. When used in such patients, attention to using the
lowest effective dose for the shortest time period is important to reduce the risk of
serious adverse events. lbuprofen has been associated with high blood pressure,
serious skin reactions, and serious allergic reactions.

The most common adverse events reported in the controlled clinical trials were
nausea, flatulence, vomiting, and headache.
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Ongoing Studies

Efficacy and Safety Study of CALDOLOR"®
in Hospitalized Burn Patients™

Patients are randomized to receive either CALDOLOR or placebo for fever and pain.
The primary objective of this double-blind phase 3 study is to determine the efficacy

of CALDOLOR on reducing fever vs placebo in the first 24 hours. Patients older than
12 years are to receive 800 mg of CALDOLOR every 6 hours for 5 days. Patients
eligible for inclusion are those with second- and/or third-degree thermal burns covering
>10% of their total body surface who have fever of at least 100.4°F (38.0°C), as

well as adequate IV access and an anticipated hospital stay of more than 72 hours.
Patients with electric burns or those who have used acetaminophen, NSAIDs, or

other antipyretics within 4 hours of starting the study drug are excluded. Enrollment

is 61 patients.

Pharmacokinetics, Safety, and Tolerability of
CALDOLOR Administered Over 5 to 7 Minutes®

Healthy adult volunteers between the ages of 18 and 65 years will receive 800-mg
CALDOLOR intravenously plus oral placebo followed by normal saline intravenously
and 800-mg oral ibuprofen in this phase 1, double-blind, single-dose, crossover study.
The primary outcome measure will be the evaluation of the pharmacokinetic profile

of a single dose of CALDOLOR administered over 5 to 7 minutes. Pharmacokinetic
parameters will be assessed over a 12-hour period. Secondary outcome measures
are the safety and tolerability of a single dose of CALDOLOR. Enrollment is 12

adult volunteers.

Efficacy and Safety of CALDOLOR in Orthopedic
Surgical Patients™

This study evaluates CALDOLOR, first dose administered prior to surgery followed
by postoperative administration every 6 hours, for the treatment of adult orthopedic
patients undergoing knee or hip replacement, reconstruction, or arthroplasty surgeries.
This is a multicenter, randomized, double-blind, placebo-controlled safety and efficacy
study of CALDOLOR for postoperative pain treatment in patients with anticipated need
for postoperative IV morphine analgesia with anticipated use over >28 hours. The
primary objective is the reduction in the self-assessment of pain at rest and with
movement using a VAS in the postoperative period of the study. Enroliment is

185 patients.
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Please see full Prescribing Information, including Boxed Warning.
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