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The analgesic efficacy and safety of liposomal bupivacaine (LB) in third molar extraction was evaluated in this phase 3,
double-blind, placebo-controlled study of subjects undergoing bilateral third molar extraction. Subjects were randomized 2:
1 to infiltration with LB (133 mg/10 mL) or placebo, and received opioid rescue medication as needed. Primary efficacy
measure was cumulative area under the curve (AUC) of numeric rating scale (NRS) pain severity scores through 48 hours
(AUC of NRS(_4g) postsurgery. Other measures included AUC of NRSq 54, AUC of NRS(_7,, and AUC of NRS(_o6, and
incidence of adverse events. There were 150 subjects in the primary efficacy population (n = 99 LB, n = 51 placebo) and
89 in the per-protocol population (n = 59 LB, n = 30 placebo). Least-squares mean for AUC of NRSy 45 was 172.3 LB
versus 194.7 placebo (P = .227) in the primary efficacy population and 120.8 LB versus 183.3 placebo (P = .023) in the
per-protocol population. At all time points, between-group differences in AUC of NRS scores were significant in the per-
protocol population (LB lower than placebo, P < .05) but not in the primary efficacy population. The adverse event profile
was similar between groups. LB produced significantly lower cumulative pain scores versus placebo at all time points in
the per-protocol analysis but not in the primary efficacy analysis because of protocol violations. This study indicates signif-
icant improvement in pain scores in the third molar model, but because of extensive protocol violations additional studies
are warranted to demonstrate effectiveness.
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ach year, an estimated 5 million people undergo sur- development of chronic pain.>~” In light of the high preva-
E gery for removal of impacted teeth in the United lence and burdensome clinical impact of pain following oral
States.! Postsurgical pain is a common consequence of oral surgery, as well as the presurgical anxiety that affects many
surgery and can significantly interfere with recovery, as patients, effective management of postsurgical pain is a pri-
well as with activities of daily living, for several days after mary consideration for clinicians.>®° Opioids are commonly
surgery.?? More lengthy, complex surgeries have been prescribed for pain management in dental settings, including
reported to be associated with more postsurgical pain, tris- third molar extractions,'®!! but multiple therapeutic options
mus, and swelling than shorter, less-difficult procedures.* may be needed to address the various sources of pain and
Inadequate management of acute postsurgical pain has been inflammation that contribute to symptoms of pain following
associated with a wide array of negative outcomes, includ- oral surgery.'>”'* Combinations of analgesics have been

ing delayed recovery and even increased risk for shown to provide improved analgesia over unimodal pain
management.'>~'® Furthermore, opioids carry the risk of bur-
densome adverse effects, including nausea, vomiting, constipa-
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science during the past century.?! Infiltration with local
anesthetics at the surgical site represents an effective
approach to postsurgical analgesia that can be used as part
of a multimodal approach to pain management. Local
administration minimizes the risk of systemic adverse
events (AEs); however, the efficacy of local anesthetics is
limited by their short duration of action (typically =8-10
hours).?? Liposomal bupivacaine (EXPAREL, bupivacaine
liposome injectable suspension; Pacira Pharmaceuticals,
Inc, Parsippany, NJ) is a novel prolonged-release formula-
tion of bupivacaine indicated for infiltration into the surgi-
cal site to produce postsurgical analgesia.?®> Liposomal
bupivacaine is provided as a 13.3-mg/mL solution in either
a 20-mL vial (total bupivacaine, 266 mg) or a 10-mL vial
(total bupivacaine, 133 mg). Approximately 3% of the total
bupivacaine included in each vial is free bupivacaine, with
the remainder encapsulated into the multivesicular liposomes
that comprise DepoFoam delivery technology.”* Each lipo-
some is made up of multiple drug-containing vesicles,
each of which is surrounded by a lipid bilayer.?> This pro-
longed-release technology allows localized release of bupiva-
caine over several days following a single administration,
resulting in a bimodal plasma concentration-versus-time curve,
with a peak about 1 hour after administration (representing free
extraliposomal bupivacaine), followed by a gradual rise to a
second peak at around 12-36 hours later (representing gradual
release of liposomal bupivacaine). The concentration of bupiv-
acaine decreases slowly and is detectable for up to 72-96
hours, depending on the site of administration.2®

Phase 2 and 3 clinical studies conducted across a range
of surgical models have demonstrated the efficacy of lipo-
somal bupivacaine for prolonged postsurgical analge-
sia,?”?8 while demonstrating a tolerability profile similar to
that of bupivacaine HCL.?° Since its approval in 2011, lipo-
somal bupivacaine has been used in more than 2 million
surgical patients.

The Infiltration Trial in Third Molar Extraction Observing
the Analgesic Effect of EXPAREL (INNOVATE) study was
conducted to assess the efficacy, safety, and tolerability of a
single administration of liposomal bupivacaine in subjects
undergoing bilateral third molar extraction. Here, we report
the results for the primary efficacy outcome measure, as
well as selected secondary and tertiary efficacy outcomes
and overall safety results for the study.

METHODS
Study Design

This was a phase 3, randomized, double-blind, placebo-
controlled, parallel-group study (US National Institutes of
Health clinical trials identifier NCT02517905) conducted
in subjects undergoing elective bilateral third molar
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extraction under local anesthesia at 3 study centers in the
United States. Each study site obtained approval of a central
institutional review board (Aspire Institutional Review
Board, Santee, Calif), and the study was conducted accord-
ing to the International Council for Harmonisation Guide-
lines for Good Clinical Practice; all subjects provided
written informed consent before any study procedures were
performed.

Study Subjects

Male and nonpregnant female adults (=18 years of age)
with American Society of Anesthesiologists physical status
classification 1, 2, or 3 who were scheduled to undergo
bilateral third molar extraction (extraction of all 4 third
molars) under local anesthesia, with or without nitrous
oxide/oxygen inhalation sedation, were eligible to partici-
pate in the study. Study participants were required to have
full or partial bony impaction of at least 1 mandibular third
molar.

Candidates for the study were excluded if they had a his-
tory of allergy or contraindication to amide-type local anes-
thetics, epinephrine, or opioids; a positive test result from
an urine drug screen; a history of any disease or condition
or recent use of any drug that, in the opinion of the investi-
gator, might increase the risk of surgery or interfere with
study evaluations; recent history of antibiotic use (intrave-
nous, 45 days; oral, 30 days) for reasons other than dental
prophylaxis; any use of long-acting opioids, nonsteroidal
anti-inflammatory drugs, aspirin, or acetaminophen within
3 days before screening; or any use of opioids within 24
hours before screening.

Study Procedures and Treatment Regimens

A screening visit was conducted within 30 days before sur-
gery and included assessment of medical/surgical history,
signing of informed consent, physical and dental examina-
tion, vital sign measurement, pregnancy testing for women
of childbearing potential, urine drug screen, and 12-lead
electrocardiogram.

On the day of surgery (day 1), a centralized randomiza-
tion system was used to preoperatively assign subjects in
a 2: 1 ratio to receive either liposomal bupivacaine (133
mg/10 mL) or matching placebo (sterile normal saline, 10
mL). Administration of study drug was performed in a
blinded manner. Syringes containing liposomal bupiva-
caine or placebo were masked so that the operator could
not detect which solution was being infiltrated. A unique
randomization code for each subject was generated by the
centralized system, which then sent the codes to partici-
pating study sites. Blood samples for pharmacokinetic
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Maxilla

4 mL of liposomal bupivacaine:
¢ On the buccal side

¢ 2mL right

e 2mL left

Mandible

6 mL of liposomal bupivacaine:
¢ 3 mL right

« 3mL left

Figure 1. Infiltration technique. Arrows denote illustrative infil-
tration sites. Images courtesy of Stuart E. Lieblich, DMD.

analyses were obtained from all subjects prior to study
drug administration; at 15 and 30 minutes and 1, 2, 4, 8,
12, 18, 24, 30, 36, 42, 48, 54, 60, 66, 72, 84, and 96 hours
after the beginning of study drug administration; and on
days 7 and 10.

All randomized subjects received a preoperative inferior
alveolar nerve block and infiltration around the long buccal
nerve using lidocaine 2% with epinephrine 1: 100,000. The
maxillary teeth received buccal and palatal infiltration with
the same agent. In addition, topical benzocaine or intraop-
erative nitrous oxide could be administered at the discre-
tion of the investigator. Study drug was administered after
the lidocaine nerve block, at the end of surgery. Infiltration
sites are illustrated in Figure 1; of the 10 mL of study drug
solution (liposomal bupivacaine or placebo), 4 mL (2 mL
per side) was infiltrated into the maxilla and 6 mL (3 mL
per side) into the mandible, according to the following
guidelines. (a) Maxilla: 2 points of infiltration (submucosal
and supraperiosteal), separated by 6-8 mm, were identified
at the apex of each extracted third molar socket (total of 4
infiltration sites), and 1 mL of study drug solution was
infiltrated in each site. (b) Mandible: after readaptation and
closure of the mucoperiosteal flap, the external oblique
ridge was palpated to identify the buccinator muscle attach-
ment; 4 infiltration points (6—8 mm apart) were selected
along the buccinator muscle attachment line, and 0.5 mL of
study drug solution was infiltrated approximately 5 mm
deep into the muscle at each infiltration point (total of 2
mL per side for this step). Then, at the point of greatest
subperiosteal reflection, just lateral to the third molar
socket, 1.5 cm deep, 2 infiltrations of 0.5 mL each were
administered as the needle was withdrawn (total of 1 mL
per side for this step).

Oral oxycodone 5-10 mg was available to all subjects as
needed (maximum every 4 hours) for control of postsurgi-
cal breakthrough pain; no other analgesics were permitted
during the first 96 hours after surgery. Subjects remained at
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the study site for 96 hours after study drug administration,
returned for follow-up visits on days 7 and 10, and were
contacted by telephone on day 30.

Assessments

The date, time of administration, and amount of opioid res-
cue medication taken by each subject through 96 hours
after surgery was documented. Pain intensity was assessed
using an 11-point numeric rating scale (NRS; 0 = no pain,
10 = worst possible pain) at 15 and 30 minutes and 1, 2, 4,
6, 8, 12, 24, 48, 72, and 96 hours after surgery, and immedi-
ately before each administration of opioid rescue analgesic
medication. Subjects’ satisfaction with postsurgical pain con-
trol was assessed using a 5-point Likert scale (1 = extremely
dissatisfied; 5 = extremely satisfied) at 24, 48, 72, and 96
hours after the beginning of study drug administration and on
day 10. AEs were documented through day 30.

Outcome Measures

The primary efficacy measure was the cumulative area
under the curve (AUC) of NRS pain severity scores
through 48 hours (AUC of NRS(_4g) postsurgery. Second-
ary efficacy measures included the cumulative pain inten-
sity scores through 24 hours (AUC of NRS( ,4) and 72
hours (AUC of NRS(_7,) postsurgery. Tertiary efficacy
measures included AUC of NRS(_ o6, time to first use of
opioid rescue medication, total amount of opioid analgesics
through 48 hours after surgery, and subjects’ satisfaction
with postsurgical pain control. Pharmacokinetics were also
assessed through day 10. Safety outcomes assessed
included the incidence of AEs through day 30, as well as
intermittent vital signs, 12-lead electrocardiography, and
neurological assessments during the first 96 hours after
surgery.

Data Analysis

A sample size of 50 subjects per group was expected to
have 90% power to detect a difference in mean cumula-
tive NRS pain scores of 66 using a 2-group ¢ test with a
0.05 2-sided significance level. However, the size of the
liposomal bupivacaine group was increased to 100 to
reduce the threshold for AE detection to 3%, and the size
of the placebo group was increased to accommodate addi-
tional collection of pain scores before all rescue medica-
tion requests.

The safety population included all subjects who received
study drug. The prespecified primary efficacy (intent-to-treat
[ITT]) population included all subjects in the safety population
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who underwent the planned surgery and who were enrolled
after the study protocol was amended (September 2, 2015).
The per-protocol population was defined after the study was
completed, as a result of a large number of protocol violations
observed during the study; this population included all subjects
in the primary efficacy population who were without any major
protocol deviations. The pharmacokinetic population included
all subjects in the safety population who received liposomal
bupivacaine, provided sufficient samples for pharmacokinetic
analyses, and did not have protocol deviations that could
impact the results.

The primary efficacy outcome measure was analyzed
using an analysis of variance model fitting effects for
treatment, site, and treatment-by-site interaction. If the
interaction term was not significant, it was dropped from
the model and the main effects model (terms for treatment
and site only) was to be the final analysis. If the interac-
tion term was significant, further analyses were performed
exploring the interaction. The treatment difference, its
95% CI, and probability value were reported for the final
model.

Secondary efficacy outcome measures were analyzed using
a hierarchical, fixed-sequence, stepwise testing procedure per-
formed in a sequentially rejective fashion; if the first test was
significant at the 0.05 level, then, and only then, the next sec-
ondary efficacy measure was tested, and so forth. Between-
group comparisons and 95% ClIs for secondary efficacy mea-
sures involving continuous variables were analyzed using an
analysis of variance model similar to that used for the primary
efficacy outcome analysis. Between-group comparisons for
time from start of study drug administration to first use of opi-
oid rescue medication through 96 hours were conducted using
a log-rank test and summarized with Kaplan-Meier estimates.
Postsurgical opioid consumption amounts were converted
into intravenous morphine equivalent amounts before analy-
sis. Between-group comparisons of demographic variables at
baseline were conducted using Student’s ¢ test for continuous
variables and a Cochran-Mantel-Haenszel test for categorical
data. Between-group comparisons of AE rates were con-
ducted using the Fisher exact test. The 2-sided significance
level for between-group differences was set at a probability
value of 0.05. Pharmacokinetic parameters were estimated
from the plasma bupivacaine measurements using noncom-
partmental analysis.

RESULTS

Subjects

A total of 166 subjects were randomized and 162 received
study treatment (liposomal bupivacaine, n = 105; pla-
cebo, n = 57); 150 were included in the primary efficacy
population (liposomal bupivacaine, n = 99; placebo, n =
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51), and 89 were treated per protocol (liposomal bupiva-
caine, n = 59; placebo, n = 30) (Figure 2). Seventy-three
subjects were excluded from the analysis because of
major protocol violations, which included =1 of the
scheduled NRS assessments either missing or not com-
pleted; =1 rescue medication dose without an NRS
assessment at time of rescue dose or within 15 minutes
prior; =3 doses of oxycodone given on a scheduled
basis or as standard care (ie, not given as needed for
breakthrough pain) within any 12-hour period within 96
hours after surgery; any dental work (oral surgery, tooth
repair/fillings) within 14 days of study surgery; post-
traumatic stress disorder; use of any analgesic or nonste-
roidal anti-inflammatory drug not allowed by the study
protocol within 96 hours after surgery; plasma bupiva-
caine concentrations <100 ng/mL at 8 hours after sur-
gery in subjects assigned to the liposomal bupivacaine
group; or administration of rescue medication with an
NRS score <4 immediately prior to administration of
rescue medication. Demographics are summarized in
Table 1. The placebo and liposomal bupivacaine groups
were generally well matched at baseline. The placebo
group had a slightly higher proportion of females and
the liposomal bupivacaine group had a slightly higher
proportion of African American subjects; however,
there were no significant differences between the groups
on any demographic parameter.

Efficacy: Primary Efficacy (ITT) Population

The primary efficacy measure, least-squares mean (SEM)
AUC of NRS( 45, was 172.3 (10.7) in the liposomal
bupivacaine group compared with 194.7 (15.0) in the pla-
cebo group (P = .227). Between-group differences in
cumulative pain scores were not statistically different at
24,72, or 96 hours after surgery (Figure 3A). Results for
opioid-related outcome measures are summarized in
Table 2. The proportion of subjects who required rescue
medication was slightly higher in the liposomal bupiva-
caine group compared with placebo (82 vs 77%; P =
.539), and median time to first use of opioid rescue med-
ication was longer (3.9 vs 3.1 hours) and least-squares
mean total opioid consumption through 48 hours after
study drug administration was lower (6.1 vs 6.9 mg; P =
.932) in the liposomal bupivacaine group compared with
the placebo group. Mean scores for subjects’ satisfac-
tion with postsurgical pain control were between 3.2
and 3.4 in both treatment groups throughout the study
(Figure 4A).
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Figure 2. Study population: disposition of subjects LB indicates liposomal bupivacaine; NRS, numeric rating scale; and ITT, intent-to-treat.

Efficacy: Per-Protocol Population

Because of the potential for confounding effects arising
from the large number of protocol violations in both treat-
ment groups, efficacy results were also analyzed using an
analysis of variance interaction model to determine the
impact of the violations on efficacy outcomes, and are
reported for the per protocol population. With respect to
the primary efficacy outcome measure, least-squares mean
(SEM) AUC of NRSy_4g was significantly lower in the
liposomal bupivacaine group (120.8 [13.9]) compared with
the placebo group (183.3 [23.0]; P = .023). Cumulative
pain scores were also significantly lower in the liposomal
bupivacaine group compared with placebo at 24, 72, and
96 hours after surgery (P < .05) (Figure 3B). Results for
opioid-related outcome measures are summarized in Table
2. As in the primary efficacy population, the proportion of
subjects who required rescue medication was similar
between the liposomal bupivacaine and placebo groups (73
and 67%, respectively; P = .733), as were the median time

Table 1. Subject Demographics

to first use of opioid rescue medication (4.3 and 3.4 hours,
respectively) and the least-squares mean total opioid con-
sumption through 48 hours after study drug administration
(2.9 and 3.2 mg, respectively; P = .736). Mean scores for
subjects’ satisfaction with postsurgical pain control were
between 3.4 and 3.6 in both treatment groups throughout
the study (Figure 4B), with no statistically significant
between-group differences observed at any time point (P >
431 at each time point).

Pharmacokinetics

Pharmacokinetics results are summarized in Table 3. Plasma
bupivacaine concentrations were detectable for >96 hours.
The mean (SD) maximum plasma bupivacaine concentration
observed following administration of liposomal bupivacaine
was 313 (89) ng/mL, which is well below the plasma levels
at which systemic toxicity would be expected to occur
(20004000 ng/mL.).30-31

Safety Population Per-Protocol Population
Liposomal Bupivacaine, Placebo, Liposomal Bupivacaine, Placebo,
Parameter n=105 n=>57 P n =59 n =30 P

Age, mean (SD), y 20.9 (3.8) 20.9 (4.8) 973 20.8 (3.9) 20.5 (5.3) .836
Female, No. (%) 53 (50.5) 33(579) .368 30 (50.8) 17 (56.7)  .605
Race, No. (%) 573 203

White 94 (89.5) 53 (93.0) 53 (89.8) 29 (96.7)

African American 9 (8.6) 1(1.8) 4 (6.8) 0

Other 2(1.9) 3(5.3) 234 1(3.3)
Body mass index, mean (SD), kg/m> 25.8 (6.9) 24.5 (4.7) 182 26.1 (7.8) 24.6 (4.7) 247
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Figure 3. A. Cumulative AUC of NRS pain intensity scores at
24,48, 72, and 96 hours postsurgery (primary efficacy [ITT] pop-
ulation). AUC indicates area under the curve; NRS, numeric rat-
ing scale; and ITT, intent-to-treat. B. Cumulative AUC of NRS
pain intensity scores at 24, 48, 72, and 96 hours postsurgery (per-
protocol population). *P < .05 versus placebo.
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Safety

Overall, all subjects (100%) in both treatment groups expe-
rienced =1 AE; however, the majority of AEs in both the
liposomal bupivacaine and placebo groups were mild in
severity (93.3 and 94.7%, respectively). There were no
serious AEs or discontinuations due to an AE reported in
either treatment group. An overview of the AEs reported
by =5% of study subjects is provided in Table 4. The most

Table 2. Opioid-Related Outcome Measures
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frequently reported AEs were oral hypoesthesia, dys-
geusia, and nausea. The incidence of dysgeusia was sig-
nificantly higher in the liposomal bupivacaine group
compared with placebo (76 vs 56%; P = .012), and the
incidence of headache was significantly lower in the
liposomal bupivacaine group compared with placebo (6
vs 16%; P = .047). The incidence of alveolar osteitis
was low in both the liposomal bupivacaine and placebo
groups (1.9 vs 3.5%; P = 0.614).

DISCUSSION

In this randomized, placebo-controlled study of the safety
and analgesic efficacy of liposomal bupivacaine in the set-
ting of bilateral impacted third molar extraction, surgical
site infiltration of liposomal bupivacaine was well toler-
ated, but was not associated with a significant improve-
ment compared with placebo on any of the outcome
measures assessed in the primary (ITT) efficacy analysis.
When the study data were analyzed with subjects repre-
senting protocol violations removed (per-protocol efficacy
analysis), treatment with liposomal bupivacaine resulted in
lower least-squares mean cumulative NRS pain intensity
scores during the first 48 hours after surgery (primary effi-
cacy measure) compared with placebo. Least-squares mean
scores remained significantly lower compared with placebo
through 96 hours after surgery, without negatively impact-
ing opioid consumption or subjects’ satisfaction with post-
surgical pain control. It is likely that the observed results
were confounded by the unexpectedly large number of pro-
tocol violations that occurred during the study.

The most important limitation of the study was the rela-
tively high number of protocol violations that occurred,
which, as suggested by the differences between the ITT
and per-protocol analysis, significantly impacted the out-
comes of the study. Because this was the first formal evalua-
tion of liposomal bupivacaine in the setting of dental surgery,
more robust studies with a standardized administration

Primary Efficacy (ITT) Population

Per-Protocol Population

Liposomal Bupivacaine, Placebo, Liposomal Bupivacaine, Placebo,
Parameter n=299 n=>5/ n=>59 n=30
Subjects requiring rescue medication, 7 (%) 81 (82)* 39 (77) 43 (73)** 20 (67)
Time to first use of opioid rescue medication, 3.93.5,4.2) 3.1(2.7,3.6) 43 (4.1,6.1) 3.4 (2.8, NE)
median (95% CI), hours
Total postsurgical opioid consumption through 48 hours, 6.1 (1.1)%%* 6.9 (1.2) 2.9 (1.2)%%*% 3.2(1.3)

LSM (SEM), mg

T ITT indicates intent-to-treat; NE, not estimated; and LSM, least squares mean.

* P =.539.

** P =.733.

**% P = 932 versus placebo.
##%% P = 736 versus placebo.
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Figure 4. A. Mean scores for subjects’ satisfaction with postsurgi-
cal pain control assessed using a 5-point Likert scale where 1 =
extremely dissatisfied and 5 = extremely satisfied (primary effi-
cacy [intent-to-treat] population) B. Mean scores for subjects’ sat-
isfaction with postsurgical pain control assessed using a 5-point
Likert scale where 1 = extremely dissatisfied and 5 = extremely
satisfied (per-protocol population).

technique and analgesic protocol may be helpful to fully vali-
date the results observed in this exploratory study. Despite
the fact that the sample size did not reach the number of sub-
jects defined in the a priori power calculation for the efficacy
analyses, there was a fairly strong efficacy signal in favor of
liposomal bupivacaine observed on the cumulative pain score
assessments, although this observation was not borne out in
the opioid-related outcome assessments. Reasons for the lack
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of statistically significant between-group differences in median
time to first use of opioid rescue medication and least-squares
mean total amount of opioid consumption observed in this
study are unclear. This study was not powered to detect statis-
tical differences in these outcome measures.

The high rate of AEs observed in both groups was not
unexpected, because hypoesthesia, an expected, indeed an
intended, clinical outcome of local anesthetic administra-
tion, was captured as an AE. When asked, “Are you experi-
encing anything out of the ordinary?” as part of the AE
assessments, virtually every subject in both treatment
groups affirmed they had numbness in the surgical area.
More broadly, the similarity between groups with respect
to the incidence of hypoesthesia and other AEs suggests
liposomal bupivacaine was generally well tolerated in this
study. The relatively high incidence of dysgeusia observed
in this study (76% in the liposomal bupivacaine group vs
56% with placebo; P = .012) is probably due to effects
from the local anesthetics used in the study.

Consistent with previous clinical studies of liposomal
bupivacaine, there were no signals indicating systemic tox-
icity in this study in spite of the fact that subjects received
133 mg of bupivacaine contained within the DepoFoam
structures. The prolonged-release characteristics of liposo-
mal bupivacaine help to maintain plasma bupivacaine lev-
els well below the 20004000 ng/mL threshold for
systemic toxicity.?*3! For example, in the current study,
the observed mean (SD) maximum plasma bupivacaine
concentration following the 133-mg doses was 313 (89)
ng/mL, which is comparable to maximum plasma bupiva-
caine concentration levels observed across previous studies
of liposomal bupivacaine.?®

In conclusion, the results from this study of liposomal
bupivacaine for postsurgical analgesia in subjects undergo-
ing bilateral impacted third molar extraction are encourag-
ing, but additional investigation in prospective, randomized
studies that incorporate clearly defined administration tech-
nique, rigorous data collection, and protocol compliance
will be necessary to fully characterize the clinical profile of
liposomal bupivacaine in this surgical setting.

Table 3. Pharmacokinetic Parameters for Liposomal Bupivacaine (Pharmacokinetic Population)*

Liposomal Bupivacaine
Parameter 133 mg/ll0 mL, n = 103t
Cnax, mean (SD), ng/mL 313 (89)
Tonax, median (minimum, maximum), h 1.0 (0.2, 29.6)
AUC( o, mean (SD), h-ng/mL 7600 (2611)%
t12, mean (SD), h 8.7 (3.Hi

* Chax indicates maximum observed plasma concentration; Th,,y, time to attain Cp,,.; AUCy._., area under the plasma concentration-
time curve from time of study drug administration to infinity; and t,,,, apparent terminal elimination half-life.

T Included all subjects in the safety population who received liposomal bupivacaine, provided sufficient samples for pharmacokinetic
analyses, and did not have protocol deviations that could impact the results.

tn=99.
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Table 4. Adverse Events Reported by =5% of Subjects in Either Treatment Group (Safety Population)

Adverse Event, Preferred Term Liposomal Bupivacaine (n = 105), No. (%) Placebo (n = 57), No. (%) P
Hypoesthesia, oral 104 (99.0) 57 (100) 1.000
Dysgeusia 80 (76.2) 32 (56.1) .012
Nausea 32 (30.5) 16 (28.1) .857
Vomiting 18 (17.1) 9 (15.8) 1.000
Muscle contractions, involuntary 16 (15.2) 12 (21.1) 388
Dizziness 11 (10.5) 8 (14.0) .610
Postprocedural edema 10 (9.5) 7(12.3) .599
Muscle twitching 8 (7.6) 4 (7.0) 1.000
Headache 6 (5.7) 9 (15.8) .047
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