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Medications,
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Table 42. . Mean Percentage Drops in Systolic and Diastolic Blood Pressures: Studies
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Table 43. Adverse Events Reported in 2 1% of Levobupivacaine — Treated Patients
Receiving Surgical Anesthesia (Epidural [Including Cesarean Section], Intrathecal,
Peripheral Nerve Block, Local Infiltration, Oral Surgery, Ophthalmic Surgery:
Bupivacaine = Controlled Studies)




1.0 Introduction

The original NDA safety data is herein reviewed for the product, levobupivacaine, the S-enantiomer of marketed
bupivacaine (approved 1972). Also included is a review of the 120 day final safety update report.

The associated prolonged blockade of cardiac sodium channels and subsequent depression of cléctrophysiological
response, i.e., decreases in myocardial contractility and rate of conduction of cardiac electrical impulses, seen with
bupivacaine has prompted a rash of clinical evaluations of alternative long-acting local anesthetics, e.g.,
levobupivacaine and ropivacaine.

Specifically, bupivacaine is thought to-cause a reentrant type of dysrhythmia similar to a torsades de pointes
dysrhythmia (a type of ventricular tachycardia associated with prolonged QT intervals). The increased cardiotoxicity
of bupivacaine is thought to result from both a direct action on the heart as well as an indirect action on the CNS.
The human experience with levobupivacaine-will-herein be evaluated with emphasis on drug-induced cardiovascular
abnormalities as well as predictable local anesthetic side effects.

Twelve preclinical studies designed to evaluate the potential cardiotoxicity of levobupivacaine were conducted -5
prospective and 7 published reports. The routes of administration included intracoronary (pigs), intravenous (rat and
sheep) and in vitro (human, guinea pig, and rabbit cardiac tissue). When given intravenously, findings of a net
decrease in cardiac output at high dosages, decrease left coronary blood flow, bradycardia, tachycardia, hyper- and
hypotension, convulsions, increase QRS width, supra- and ventricular arrhythmias, bigeminy and trigeminy, and
death were evident in both the levobupivacaine and bupivacaine treated animals. However, there was evidence of a
more favorable cardiac response following levobupivacaine exposure.

Additionally, changes in electrophysiological parameters, e.g., QRS, QTc and PQ intervals, were evaluated in pigs
given levobupivacaine, bupivacaine or ropivacaine via the left anterior descending coronary artery which showed -
some differences in dose-dependent interval increases in favor of levobupivacaine. There were also significant
differences in the LDy, in favor of levobupivacaine.
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2.0 Materials Utilized in Review

Received  4/29/98: .. . NDA 20-997
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8/27/98: Amendmcnt to the NDA Ttem 9. Safety Updatc (120 Days)
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cm s e~ .- Amendment-to the N_D_A—Response toFDA Requesu atanz-NDA-»- -
Meeting (3/17/98) =~ °

-Case Report Forms.and Tabulations (NDA 20997, Vol. 1.158)

e .. Intégrated Summary of Safety (NDA 20-997; Vol. 197)

1/7/97 . . . INDfz - 2 T o o ] _J
Dated 324097 . ALSAC Mecting Transcripts '
2.1  Related Reviéb_&é'a_h“ci":C{);iisu'lt,s for the N D*K Tt
Reccived 12398 -~ - -Cardidlogy Consultant: John'P: DiMarco, MiDr. and PhD.

. Director, Clinical Electrophysiology Laboratory
Associate Division Head, Cardiovascular Division - - -- T
Department of Medicine .

The University of Virginia

3.0 Background
3.1  Indication - Surgical Anesthesia-and.Pain-Management

3.2  Important Information from Related 1 INDs and NDAs and from
Pharmacologically Related Agents

Ropivacaine, a currently available local anesthetic, was developed based upon the premise of
stereospecificity of cardiac effects, with the l-isomer having equal potency but less cardiotoxicity than the
d-isomer. Initial human studies indicate ropivacaine to have similar potency and duration to bupivacaine;'
however, the risk of cardiovascular toxicity has not been completely eliminated.

' Akerman Bupivacaine, Hellberg I-Bupivacaine, Trossvik C: Primary evaluation of the local anaesthetic properties
of the amino amide agent ropivacaine (LEA 103). Acta Anaesthesiol Scand 32:571, 1988
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. ( 33  Administrative History .

In compliance with the recommendations made by the Anesthetics and Life Support Advisory Committee to
the FDA in 1983, a guidance document was published which stated that approved drugs must be studied to
(1) determine the effective anesthetic dose (with the appropriate preclinical and clinical pharmacokinetic
evaluations); (2) determine the safe doses following intravenous infusion and multiple bolus injections; (3)
determine the arrhythmogenic potential in both pregnant and nonpregnant animal models? and the
electrophysiologic mechanism in isolated tissue; and , lastly, (4) determine the nature of resuscitation.

Pursuant to a request from the sponsor of levobupivacaine to not include the box warning as currently
written for bupivacaine, which addresses accidental intravascular injection of 0.75% bupivacaine, the
Division posed the following three questions to the Anesthetics and Life Support Advisory Committee:

‘ 1. 'What kind and quality of data would be required to remove the box waming from
levobupivacaine? The committee’s recommendations were as follows (Note: sponsor’s
fulfillment of these recommendations or lack thereof can be found in italics):

~ a. Safety of levobupivacaine must be demonstrated over several animal models,
i. Fulfilled: Animal models studied include pig, sheep, guinea pig and rat

b. Safety of levobupivacaine must be demonstrated in a least one clinical trial that
demonstrates at least a 25% increase in safety over bupivacaine, as shown by a shift
in the toxicokinetic curve,

i.  Fulfilled: Study 004801 was a double blind, randomized, crossover study in
subjects dosed with intravenous bupivacaine or levobupivacaine to CNS
symptomatology. Dosages for which CNS symptoms were seen were 150 mg
of levobupivacaine and 110 mg of bupivacaine.

2N

c. Further definition of the nature of the cardiac arrhythmias seen with bupivacaine
& Unfulfilled - No formal analysis was made of the bupivacaine - induced
cardiac arrhythmias — neither the nature, resuscitatibility nor inducibility
thereof

2. Can the committee make any recommendations regarding the specific studies, patient
populations, or treatment settings needed to evaluate the risk of levobupivacaine in its
anticipated clinical usage? The committee’s recommendations were as follows:

a. Initial studies on safety should avoid using patients with histories of cardiovascular
disease, and,
L  Fulfilled: No patients with evidence of cardiovascular disease were
included in the study; however, there were cases of preexisting,
asymptomatic cardiovascular conditions.

b. Studies that include cycling females with high progesterone levels would be
‘preliminary to allowing studiés in obstetrics, and,
L Unfulfilled -The sponsor did not perform any preliminary studies of this
kind prior to the four obstetric studies (2 labor epidural, 2 epidural for
cesarean section) conducted in the NDA.

( B ? This decision was based upon knowledge of the increased sensitivity of pregnant patients to the effects of local
anesthetics. )
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c. Patients younger than six months should be studied separately from older patients
and a comparison of caudal/epidural continuous infusions is necessary to determine
the toxicity levels in children. An open label study with or without pharmacokinetic

- —— analyses.is acceptable. .__. . e e e - e
i Unfulfilled -No patients younger than six months were studied.

---3.4——-Foreign-Marketing
Chirocaine, (levobupivacaine injection) has not been approved for use in any country; however, it has a pending
license in Sweden. It has been investigated in both animals and humnans outside of the USA for a number of years.
The IND “ A Double Blind Randomized Controlled Trial of 0.5% Levobupivacaine
Compared to 0.5% Bupivacaine for ]zlpidural Anesthesia in Patients Undergoing Elective Cesarean Section™ was
submitted to allow the initiation and completion of the Phase III program in the U.S.

A United States use patent for levobupivacaine was obtained on January13, 1998 for experimental use of the
product. Transthoracic electrical bioimpedance technique was used to estimate myocardial contractility index and
stroke index for levobupivacaine-and racemic bupivacaine in healthy male subjects. From these measurements, the
preferred use of levobupivacaine is suggested for patients having depressed myocardial contractility.

4.0 Chemistry, Manufacturing, andl"antrols-. -

Levobupivacaine ( S-enantiomer of bupivacaine) is chemically described as (S)-1-butyl-2-piperidylformo-
2',6'-xylidide hydrochloride. It is a sterile, non-pyrogenic. isotonic-aqueous. solution containing Levobupivacaine HCl
equivalent to 2.5 mg/mL, 5.0 mg/mL, and 7.5 mg/mL of Levobupivacaine base. o
Despite findings of similar physico-chemical properties, clinical trials with levobupivacaine were conducted with
less than 0.2% of the R-enantiomer. Therefore, this same level of purity (99.8%) has been recommended by the
Division’s reviewing chemists for marketing.

Additionally, the solvent used safely.in clinical trials was-isobropranolol (254ppm), methyl tertiary butyl ether (1
ppm) and isopropyl acetate (1 ppm). For distribution, the sponsor has requested substituting for toluene. The
Division’s reviewing pharmacologists is-in agreement with this substitution and has recommended 50 ppm.

5.0 Animal Pharmacology and Toxicology -

The pharmacology reviewer, Dr. A. Goheer, upon analysis of the preclinical data submitted for this NDA, found
evidence of a improved cardiovascular safety profile over the racemate - bupivacaine. Support for this conclusion
was found in the following data: :
1) Pig intracoronary administration of levobupivacaine (lethal dose ~ 8mg), bupivacaine (lethal dose ~
Smg), or ropivacaine (lethal dose similar to levobupivacaine) and,
2) QRS prolongation occurred at higher doses of levobupivacaine than bupivacaine following pig
intracoronary drug administration. )
3) Sheep median plasma levels associated with ventricular tachycardia leading to fatal ventricular
fibrillation occurred at 300-350 mg of levobupivacaine versus 150-200 mg of bupivacaine, and
4) Sheep median plasma levels that lead to cardiovascular collapse was S ug/ml of levobupivacaine
versus 2 ug/ml of bupivacaine
5) in vitro electrophysiological and contractility data
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However, to substantiate the sponsor’s claims of safer cardiovascular and CNS profiles, the essential questions to
answer are the following: :

1) Does levobupivacaine directly effect the myocardium and/or CNS
. 2) . Does the .C_NS._play.uolcjn.cardiotoxicity?

3) Does levobupivacaine — induced cardiorespiratory arrest demonstrate similar difficulty of resuscitation

in the animal

The studies recommended to best answer these questions are the following:

" 1) "Difect carotid artery infusion (cardiac performance maintained), . . )
a) The intracarotid and the resuscitation studies in sheep have not been started.
2) Heart-direct coronary artery infusion (CNS performance maintained), and _
"" @) Thecoronary artery inifusion studies with the levobupivacaine, bupivacaine, and ropivacaine
in sheep have been completed,
3) A study on resuscitation following cardiovascular infusion.
a) Theexperimental phiseof dog resuscitation study has béen completed. ™ T

Ultimately, the reviewer believes that the data submitted supports the reasonable safety of levobupivacaine for the

proposed use in-humans and therefore recommends approval of the product on the basis its pharmacology and
toxicology profile. ; .

The early preclinical work being quite conxpcﬂhg'suggcss‘a‘mongiiﬁéggeﬁcal'basis for postulating a differential.
toxicity between racemic bupivacaine and the enantiomer on cardiovascular toxicity. How this unquestionable,
theoretical advantage translates into a clinically meaningful advantage is yet to be answered.

In the catheterized ewes studies for example, intravenous levobupivacaine was ca
cardiovascular effects attributed to bupivacaine, but at a
extrapolate in a practical way to the human or clinical situations; at what doses does one expect to see significant
human cardiovascular toxicity and at what concentrations, in what setting and finally, will toxicity be reached in the
normal course of anesthesia or pain management - these are the questions the clinical trials must answer.

pable of causing the very same
higher dose. Does this dose separation for toxicity
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6.0 Description of Clinical Data Sources (Populations Exposed and Extent

of Exposure)

In the original NDA, there were a total of 24 studies completed, both in the US and Europe, with a total exposure of
1395 patients. In the phase II/III studies there were 391 patients exposed to bupivacaine, 31 who received lidocaine
with epinephrine and 47 who received placebo. The updated database includes an additional 3 studies including 33
patients (levobupivacaine N= 26 and bupivacaine N=7). :

Complications in anesthesia follow lines of similarity, i.c., maternal hypotension, and/or fetal bradycardia can

complicate all labor epidural anesthetics, whereas respiratory depression is more common in narcotic-based epidural

infusions during pain management. Appropriately, in an effort to ensure meaningful estimations of the incidence of

- adverse events occurring in the clinical trials, pooling of studies were made according to the type of anesthesia
performed. . .. e M Lt L grmno L e sememe

Phase I
o de'pﬁkimécoldnetiw studies o
e Four pharmacodynamic studies —CNS, cardiovascular endpoints (intravenous administration) and
peripheral nerve block endpoints

PhaseIVII -~ = =~ vt on L

Obstetrical Studies
Four Obstetrical Studies: Epidural Anesthesia
* 2 cesarcan section and 2 labor epidural
®  0.07%-0.5% levobupivacaine vs. bupivacaine

Central Block Studies
Three Central Block Studies - :
¢  Epidural infusion for orthopedic (75 mg of 0.5% levobupivacaine, 112.5 mg of 0.75%
levobupivacaine or 75 mg of 0.5% bupivacaine) and
¢  Epidural infusion for abdominal surgery (150 mg of 0.75% levobupivacaine or 150 mg of 0.75%
bupivacaine) ©~~ 7
¢  Subarachnoid injection for lower limb surgery (15 mg of 0.5% levobupivacaine) — open label
Four Central Block Studies — Post-operative Epidural Infusions
* 3 orthopedic, 1 major abdominal surgery — 75 - 150 mg bolus doses of 0.0625% - 0.25%
levobupivacaine or bupivacaine followed by 4-10 mUhr of infusions of 0.0625% - 0.25%
levobupivacaine or bupivacaine. '
¢ Three of the above studies included the co-administration of fentanyl, morphine or clonidine.

Peripheral Block Studies
Seven Peripheral Block Studies

* 2 Infiltration Nerve Block, 2 Brachial Plexus Block (one of which is ongoing), 2 Peribulbar Block,
and 1 Inferior Alveolar Nerve Block

¢ Maximum dose of 150 mg and concentration of 0.75% of levobupivacaine or bupivacaine were
administered ' '

 Patients in the inferior alveolar nerve block study received 2% lidocaine with epinephrine vs.
0.75% levobupivacaine.
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Pediatrics
Three Pediatric Studies (2 ongoing)

¢ Nioinguinal-Nliochypogastric Nerve Bock — single blind, 1.25 mg/kg of 0.5% levobupivacaine vs.

no treatment
( )
e Other
One Special Analysis Study

¢ Integrated analysis of signal average _Q'I‘__;(xg_g;x;si_on and QRS segments from ECG tracings o
® Doses 0f 0.25%-0.75% levobupivacaine vs. bupivacaine given to both patients and healthy volunteers
(administered to the onset of CNS toxicity)

6.1 Primary Source Data (Development Program)

6.1.1 .Levobugivacaine Exposure

A total of 60 PhaseI-patients were exposed to intravenously adnitnistered levobupivacdine at a mean + SD dosage of
36.41 + 23.38 (min. 6.3 and max. 150.0). These studies were designed to find the dosages associated with the onset
of CNS side effects. These were all short-term exposures. :

In the Phase II/INI studies, patients received a bolus epidural injection of levobupivacaine (up to 150 mg) to establish
the block followed by further bolus injections or epidural infusions of study medication. The maximum dose of
levobupivacaine administered via bolus in the levobupivacaine + other (other = fentanyl, morphine, clonidine) group
was 375 mg (administered in divided doses) and 300 mg as a single bolus of levobupivacaine alone (Study CS 009,
brachial plexus block).

A mean + SD dose of 97.79 + 48.88 mg of levobupivacaine was administered to 702 patients enrolled in the Phase
IVIO studies. By infusion, a total of 164 patients were exposed to a mean dose of levobupivacaine of 210.44 +
111.68 mg. These were all short-term-exposures. h

APPEARS THIS WAY .__ e
.ON ORIGINAL




PR
)

Enumeration of Subjects/Patients for
Levobupivacaine Development Program
(adapted from sponsor’s tables)

Treatment Groups

Study Groups Levobupivacaine | Bupivacaine
Completed Phase 1 — Intravenoits Infusion and Ulnar Nerve Block® -
e “S-bupivacaine S-bupivacaine | Bupivacaine Bupivacaine

(1SS) (Update) (1SS) (Update)
N=60 N=71 N=58 N=80

Mean Dose + SD 36+23 41+ 26 33x20 51+£39

Minimum ... . . T -6 150 12 12

Maximum 150 6 110 240

Completed Phase 2-3 — Dosages of Levobupivacaine and Bupivacaine (mg

) Administered by Bolus Injection

S-bupivacaine S-bupivacaine

Bupivacaine Bupivacaine

st (ISS) “(Update) (1SS) (Update)
N=702 N=732 N=391 N=398
Mean Dose = SD 98 + 49 100+ 55 100 + 48 99 + 48
Minimum 10 10 10 10
Maximum 300 300 202 202

Completed Phase 2-3 by Category
Bolus Injection: Peripheral Block St

— Dosages of Levobupivacaine and
udies

Bupivacaine (mg) Administered by

—— _S-bupi.mcaineu_‘-s-bupivacninef—  -nees ~—Bupivacaine
ass) - " (Update) o (SS)
N=210 N=224 N=146
Mean Dose + SD 100 = 51 112+ 66 104 +£ 43
Minimum 34 34 37
Maximum 300 300 196

Completed Phase 2-3 by Category

Bolus Injection: Pediatric Block Studies

~ Dosages of Levobupivacaine and

Bupivacaine (mg) Administered by

S-bupivacaine S-bupivacaine Bupivacaine
(ISS) (Update) (1Ss)
N=20 N=36 N=7
Mean Dose + SD 32+ 14 3115 3210
Minimum 13 12 20
Maiimum 67 75 47

Completed Phase 2-3 by Category

— Dosages of Levobupivacaine and

Bolus Injection: Bupivacaine — Controlled Phase 2-3 Studies

Bupivacaine (mg) Administered by

S-bupivacaine S-bupivacaine Bupivacaine Bupivacaine
(1SS) (Update) (1SS) (Update)
N=445 N=453 N=391 N=398
Mean Dose + SD 101 + 46 100 = 46 100 + 48 99 + 48
Minimum 10 10 10 10
Maximum 202 202 202 202

{adapted from sponsor's Tables 4-8, Safety Update, Vol. l,-pp. 037-040)

3 Study 005276 - Double blind randomized contralateral uln
0.25% and 0.5% levobupivacaine to 0.25%

ST ey——-,
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ar nerve block study comparing 0.125%,
bupivacaine in 20 healthy adult Caucasian males.
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7.0 Human Pharmacokinetics and Pharmacodynamics

Twelve human studies of levobupivacaine pharmacokinetics have been submitted with data from two bundred and
thirty four subjects. The reviewing pharmacokineticist, Suresh Doddapaneni, PhD’s impression of the quality and
content of these studies is as follows, “Human metabolism, excretion and protein binding of levobupivacaine have
been adequately studied. Overall, in all these studies, the pharmacokinetics of levobupivacaine and bupivacaine
were similar.”

8.0 Integrated Review of Safety

8.1  Methods and Findings for Safety Review

The levobupivacaine development program included a total of 27 studies, conducted both in the US and Europe,
with a total exposure of 1439 patients. In addition, there were 391 active-controlled patients who received
corresponding doses of bupivacaine in phase I/III studies, 31 who received lidocaine with epinephrine and 47 who
received placebo. Since April 29,1998, the date of the original NDA submission, data from fifty-nine additional
patients have been reported in the 120-Day Safety Update. Forty-one of these patients received levobupivacaine (16
pediatric and 25 adult patients). Eleven of the remaining 18 bupivacaine-exposed patients, also received
levobupivacaine as a single dose. ' '

8.1.1 Deaths— '
There was one report of, death in the levobupivacaine development program. This occurred in Patient 038 (Study
030742) who was a 70-year-old male with a medical history significant for a gastrointestinal disorder (treated with
ranitidine) who received levobupivacaine and clonidine for left hip surgery. Pre-operative ECG demonstrated a left
ventricular hemiblock — all other laboratory values were normal.

According to protocol, the patient received 15 milliliters of 0.75% levobupivacaine via epidural catheter.
Subsequently, he received a second and third epidural injection (totz] amount received not specified; protocol
maximum is 5 ml) followed in three bours by a 6 ml/hr infusion of 0.125% levobupivacaine with 50 mcg/hr
clonidine.

The post-treatment course was significant for hypotension — BP 85-93/53-61 (preoperative BP ~130/85) for which
ephedrine was given and bradycardia — HR 54-90 (preoperative HR - 86). The patient first became bradycardic
within the first hour following treatment and remained bradycardic for the ensuing 27 hours, with heart rates in the
50s and 60s. Oxygen saturation remaine within normal limits and ECG showed a left axis deviation consistent with
preoperative findings.

The intraoperative course was significant for four hundred milliliters of blood loss for which no transfusion was
required and for a total intravenous fluid administration of 1500 milliliters. :

Postoperatively, at 27 hours, there was an episode of pyrexia (temperature of 37.4° C) recorded.

Patient was discharged from the hospital 2 days after tr=atment and died 9 days later. Although the patient’s family
refused a post-mortem, the cause of death was determined to be myocardial infarction, likely to be unrelated to study
drug administration. ’

In view of the death occurring nine days after drug administration, the likelihood of a causal relationship is remote.
It is accepted theory that anesthetic related deaths usually occur within the first 72 hours following exposure.

However, this case of prolonged bradycardia in a patient without preexisting bradycardia suggests a strong
theoretical basis for postulating a levobupivacaine-induced toxicity — albeit non-lethal.

Since the original NDA submission there were no further reports of death.
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Table 2. Deaths: All Studies -

Study # Subject Medical | Treatment AEs Preceding Severity

Information History Death (by WHO .
‘| (age, gender, L classification) "~
| indication) "~ N N P

030742 Subject 038, Peptic 0.75% 1. Hypotension | 1. Mild
70 years, Male, | Ulcer levobupivacaine | 2. Fever 2. Mid
Post — Total Discase | followedby . ._|3. Death..._. |3. Severe
Hip - 10.125% ) -
Replacement levobupivacaine +
Pain clonidine

8.1.2 Serious Adverse Events L

- [P PR . — - —-—— -

A total of nine hundred and fifty patients were treated with levobupivacaine (alone or in combination) in the
levobupivacaine development plan (i.e., Phase I ~ N=71; Phase IIIl —N=732 alone'and 147 in combination). Sixty
(52 alone and 8 combination) of these patients were reported as having serious adverse events. The clear majority of
these adverse events occurred in the obstetric population with a total of 14 cases of fetal distress and 32 cases of
delayed delivery. Similar doses of study drug administered to all patients.

“Fetal distress™ and “failure to progress”™ often resulted in emergency (non-elective) cesarean section as can typically
be seen following local anesthetic administration to parturients.-The frequency with'which adverse events occurred
was similar between the two treatment groups. Please see Appendix 1 for the sponsor’s Table 33 “Summary of _
Patients Undergoing Non-elective Cesarean Section”™.” ~ I

The investigators did not consider these events to be related to study drug administration. This is an unexpected
finding it light of the typical frequency with which local anesthetics have been implicated in episodes of failure to
progress and even fetal distress. The demonstrated tendency to cause fetal distress and failure to progress is further
evidence in support for “Waming” labeling similar-to that-seea. for bupivacaine-and ropivacaine. The practitioner
should be made aware that levobupivacaine is capable of causing the same type and degree of obstetric adverse
events one typically sees with intermediate —acting local anesthetics.

Since the original NDA submission, seven additional serious adverse events from ongoing studies were reported. Six
of these cases occurred in obstetrics and one pediatrics. Upon review of the case narmratives, (see Appendix 2) the
clear majority of reports were of cesarean sections secondary to failure to progress.(5/7), which is.consistent with
findings in the original NDA submission. Not consistent, however, is the fact that all of these newly reported cases
occurred in the levobupivacaine treatment group.
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(‘ Table 3
- -Serious-Adverse Event Listing
- : All Phase II/III Trials
Levobupivacaine Treatment
Trial Center | Patient Age Sex - Dose Adverse Event Outcome/
(years) | (M/F) Withdrawal
030627 2 2047 39 | F - | Levobupivacaine Failure to progress | Recovered / No
' (dose unknown; . Withdrawal
‘ _ 8 hour infusion)
030627 1 103 31 I-‘ _ Levobupivacaine | Neonatal Jaundice Ventouse Delivery/
: (dose unknown; No Withdrawal
) . 11 hour infusion)
0306277 2 205 19 F | Levobupivacainé | Failure to progress | Recovered/ No
' o | (dose unknown; Withdrawal
""" ~| 10 hour infusion)
030716 1 002 2 * | Levobupivacaine Fever - - Diagnosed with
"~} (dose unknown; Mononucleosis/ No
24 hour infusion) Withdrawal
030449° 1 089 25 F Levobupivacaine Failure to progress C-section / No
: (dose unknown; Withdrawal
9 hour infusion) '
030449 1 081 18 F Levobupivacaine Failure to progress C-section/ No
(dose unknown; Withdrawal
11 hour infusion)
030627 3 126 29 F -|-Levobupivacaine Failure to progress Recovered/ No
. - (dose unknown; Withdrawal
' - - -}+7:5 hour-infusion) - -={=—--
' - unknown

Study 030627 - double-blind randomized parallel group oomparing 0.125% levobupivacaine to 0.125%

buplvacame for continuous labor epidural anesthesia - ongoing at the time of NDA submission.

® Study 030716 - double-blind randomized parallel group comparing 0.0625%, and 0.125%
levobupivacaine to 0.125% levobupivacaine with Fentanyl 1ug/ml or Fentanyt 1 ug/m! for continuous post-
urologlc surgery epidural anesthesia - ongoing at the time of NDA submission.

Study 030449 - double-blind randomized paralle! group comparing Ievobuplvacame (unspecified dose)

( ' to bupivacaine (unspecified dose) for bolus labor epidural anesthesia - ongoing at the time of NDA

~ submission.
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8.1.3 - Withdrawals Due to Adverse Events
Phase I Studies

Of the one hundred and sixty-five phase I patients receiving intravenous study medication, (levobupivacaine,
bupivacaine or placebo) to the onset of CNS side-effects, only one patient was said to have withdrawn due to serious
adverse events. The reason given for termination was facial tingling which was considered to be at least possibly
related to levobupivacaine administration. .

Phase IVIII Studies

Eight of the total one thousand, three hundred and fifty-five study patients in'the Phasé TVIIT clinical trials were

- withdrawn due to an adverse event. Six of these eight patients had been exposed to levobupivacaine alone (4/8) or in
combination (2/8).. _ o ; s _ B

A casc by case analysis of the _lcvobupivacainé withdrawals mealedhthe”fb_llowing information. Study 030475, in
which patients received an epidural infusion of study drug for post-operative pain management, produced three of
the eight (38%) reporting patients. In all three of these cases levobupivacaine was considered to be responsible for
the adverse event. They are described below: " * " ° /" Ut S

DEE RS R i . .

« . Patient 0039 complaints of confuision, somnolence, and agitation Where Gonsideréd io be possibly
related to study drug,

¢ Patient 0040 experienced severe bradycardia which was considered to be definitely related to study
drug, and

¢ Patient 0149 complained of pain (definitely related) and paresthesias (possibly related).

Other cases for which levobupivacaine was implicated in adverse dropouts were as follows:

* Patient 002 demonstrated signs of CNS toxicity, e.g., slurred speech, drowsiness, and excitability,
secondary to suspected intravascular injection of 19 ml of 0.75% levobupivacaine. No change in vital
signs was noted throughout the event. Patient was treated successfully with thiopental.

¢ Patient 133 underwent a radical nephrectomy for renal carcinoma complicated by an intraoperative
poeumnothorax. While in recovery, she received a bolus dose of levobupivacaine with morphine and
developed bradycardia and eventually asystole. The onset of these cardiovascular events in relationship
to the episode of vomiting led the investigators to a vasovagal etiology for the bradycardia and
asystole.

¢ Patient 0201 was noted to have a leg length discrepancy post-orthopedic surgery. She, incidentally,
received levobupivacaine with fentanyl. -

Two bupivacaine withdrawals occurred secondary to suspected intravascular injection. Both patients developed
reversible CNS side effects. .

Since the submission of the original NDA no additional withdrawals due to adverse events were reported.




Table 4.

Withdrawals Due to Adverse Events — Phase | Studies
Based Upon Sponsor’s Table 2.1

VARIABLE

16

LEVOBUPIVACAINE BUPIVACAINE PLACEBO
N=71 N=80 N=14
N % N % N %
Dose : 71 100 80 100 14 100
Completed Study 700 0 .99 |....8 - 100 13 93
Terminated Prematurely 1 14 0 1 7
Reason for Termination R
Adverse Event -1 X B | 0
Administrative 0 .. INUSPRU SRUSRN RSN 1 Vi
(based upon Sponsor’s Table 2.1, Safety Update, Vol. 1, p. 088-091)
Table 5
Withdrawals Due to Adverse Events — Phase W/l Studies
Based Upon Sponsor’s Table 2.2
VARIABLE LEVOBUPIVACAINE | BUPIVACAINE| LEVOBUPIVACAINE| PLACEBO | 2% LIDOCAINE
T PLUS OTHER + EPINEPHRINE
N=732 N=398 N=147 N=47 N=31
n % n % n % n % n %
Dose 732 100 398 100 147 100 47 1000 31 100
Completed Study 616 84 327 82 122 83 _47 100] 31 100
Terminated Prematurely| 116 16 71 - 18 25 17 0 0
Reason for Termination
Adverse Event 4 0.5 2 0.5 2 1 0 0

(based upon Sponsor’s Table 2.2, Safety Update, Vol. 1, p. 092-095)
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. Table 6.
Withdrawals due to Adverse Events — Phase lI/lll (sponsor’s Table 22)

Table 22~ "Summary of Adverse-Events: Phase Illl-Studies—

Levo Bupi | Levo + Other |  "Placebo - | Lidocaine «
i e - N=702 |- N=391 - .{... Nal47 .| . .. N=47 _ Adrenaline
L L T iet BVSOIARIFb it l (LRI Y N=31

NumberofPatientsWith: |- a (%) | o« | n & | » | = %)
Atlsast one adverse event _ 512 (729) 263 (67.3) 43 (973) 31 (66.0) 20 (645)
Aticastone moderate orsevere | 287 (409) | 139 @ss) 8 (605) 30 (538) 18 (58.1)
adverse event . i _ N

" Alloastone moderate orsevere | . w2 (02| e (69| e wen| v @2 8 (194)
and at least possibly drug-related O o
adverss event T T o
At least one serious adverse 22 Q4] 3% e s 4| o - 0
event .
Deaths ) ° 1 o o o
Discontinuations due to adverse 4 06 2 0s) 2 (14) 0 0
events

Notes: Abstracted from Statstical Tabie 8.2. Levo = levobupvacaine, Bupi = bupivacaine.

Sponsor's Tabie 22, itemn 8, Vol. 1.97, p. 058]

( L

APPEARS THIS WAY
ON CRIGINAL
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8.2 Overall Adverse Eve;it'.Pr.o

ﬁle '
Controlled Trials - - e B

The incidences of adverse events were compared with controls and the data was pooled for each category of study.
Overall, the cardiovasctlar system (35.5%) was associated with ‘the highest total overall incidence of adverse events
followed by “gastrointestinal disorders” (33.0%), “body as a whole™(32.3%) and “central and peripheral nervous
systems™ (19.6%). Please note Appendix III for the.sponsor’s Table 30.and 31 “Most Common Adverse Events”.

Phase I Studies

When considering the pooled data from the phase I studies in which patients were dosed with either
levobupivacaine, bupivacaine or placebo until the onset of CNS side effects, there was nearly twice as many patients
reporting at least one adverse event in the bupivacaine group (N=35) than in the levobupivacaine group (N=19).
This same overall trend was seen in a number of events that were considered to be moderate or severe in nature, i.e.
levobupivacaine (N=3), bupivacaine (N=8). No adverse event was considered to be serious.

The clear majority of events occurred in the “central and peripheral nervous system disorders” which had an overall
incidence of 24%. This included dizziness (levobupivacaine 3%, bupivacaine 19%), paresthesias (levobupivacaine
8%, bupivacaine 15%) and headache (levobupivacaine 4%, bupivacaine 7%). The second most common adverse
event was tinnitus (levobupivacaine 1.4%, bupivacaine 12%).

Interesting is the finding that despite an intravenous route of administration, the incidence of adverse events was not
significantly higher than those following more acceptable modes of administration.

No additional data was analyzed since the original NDA submissior: in this category.
Obstetric Studies

In the adverse event data from the pooled ebstetric studies, in which levobupivacaine (N=184) was compared to
bupivacaine (N=188), there were no significant differences in the number of patients reporting at least one adverse
event between treatment groups, i.¢., levobupivacaine (N=144).and bupivacaine (N=136). The more common events
were hypotension (levobupivacaine 33%, bupivacaine 38%), anemia (levobupivacaine 23%, bupivacaine 19%),
nausea (levobupivacaine 14%, bupivacaine 20%), and fetal distress (levobupivacaine-14%,-bupivacaine 12%). No
additional data was analyzed since the original NDA submission in this category.

Please note Appendix IV for the sponsor's Table 32 “Most Common Adverse Events”.
Central Block Studies

The pooled central block studies compared levobupivacaine (N=109) to bupivacaine (N=57). The reports of adverse .
events occurring at a frequency of > 5% and with at least a two-fold incidence compared to the active control ‘

(bupivacaine) were seen for headache (8%), bradycardia (7%), and albuminuria (7%). No additional data was
analyzed since the original NDA submission in this category.

. Please note Appendix V for the sponsor’s Table 34 “Most Common Adverse Events”.
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Post-Operative Pain Management Studies

In the post-surgery pain management studies, pauents received a bolus dosc of levobuvaacamc alone (N=179) or in
combination (N=147) with either fentanyl, clonidine or morphine followcd by an epidural continuous infusion of the
same study drug. Hypotension (levobupivacaine 62%, bupivacaine 79%) was the most frequently reported adverse
event and occurred with similar frequency between groups. However, the events that occurred with at least a two-
fold incidence compared to the active control (bupivacaine) and at a frequency of > 5% were urinary retention
(17%), urinary incontinence (6%) and anemia (33. 5%) No additional data was analyzed since.the original NDA
submission in this category. .

Please note Appendix V1 for the sponsor's-Tabl_c 35 “Most Common Aﬁvemewﬁvcmsi’. LT

Peripheral Block Studies =~ = - T

LIS N e e i e e

AT ar

Since the original NDA _submission, in which there.were uncxpcctcd, trcatmcnt emergcnt, ahnormal EKGs .
(bradycardia was not specxﬁcally reported) and a two-fold increasc in the mcxdcnce of headache comparcd to the =
active control (bupivacaine), there has been an-overall increase.in  the mcxdcncq of pancnts reporting at least one
adverse event and a nearly two-fold increase in the mcndcnce of pain (8%) in the levobupivacaine treatment group.

Please note Appendix VI for the sponsor’s Table 36 “Most Common Adverse Events™.

Table 7.

R YN s

From Most Common Adverse Events 2 5%: Peripheral Block Stidies. (based ipon Sporisor's Table 19)

EVENT Levobupivacaine Le;obupivacaine Bupivacaine
(ISS) (Update) (SS)
N=210 N=224 N=146
n % n % n %
EKG abnormal 16 (8%) 16 (7%) 17 (12%)
Pain 9 (4.3%) 18 (8%) 7 (5%)
Headache 13 (6%) 14 (6%) 5 (3%)
At Least One Adverse Event | 104 (49%) 118 (53%) 80 (55%)

(based upon Sponsor’s Table 19, Safety Update, p.055)

Updated pharmacokinetic data obtained from peripheral block studies has been submitted for review. Analysis of
this data was made by the reviewing pharmacokineticist, Suresh Doddapaneni, Ph.D. who states that, “...since full
study reports have not been submitted, it is not possible to do a formal review of those studies.” However, “....the
data submitted did not raise any special safety concerns.”
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Pediatric Studies

Previous pediatric clinical investigations of levobupivacaine compared it to placebo when administered as a ilio-
inguinal nerve block for post-operative pain control. Three cardiovascular adverse events occurred, i.c., premature
ventricular contractions (2) and bradycardia, but were said to have occurred prior to study drug administration. No
trends were demonstrated through comparisons of the adverse events between the two groups.

Subsequently, ongoing, bupivacaine-controlled trials are underway to evaluate the caudal administration of the
product. Preliminary data has been submitted for 23 patients.

When analyzing this data there is an obVi’dhs'disbrepaﬁéj in the population sizes, which makes intcrprct;tion of the
study results difficult, at least from a comparative pointof view. It would appear that, in multiple categories,
levobupivucaine was associated with a two-fold increase in the incidence of adverse events; however, there are more
than twice as many patients exposed to levobupivacaine (N=36) than bupivacaine (N=7).

It is possible to giean some useful information when examining the data submitted for levobupivacaine-exposed
patients alone. One sees that the same adverse events reported in the original submission (N=20) were also present
in the updated information (N=36) but with increased frequency. Also, as was seen in the original submission,
similar adverse events occurred in pediatricas i adulf populations, 1., post-operative pain (42%), vomiting (36%),
and fever (17%).

Please note Appendix VIIT foi the sponsor’s Table 37 “Most Common AdverseEvents™.

e Table8—

From r;r{ost Common Adverse Events 2 5%: Pediatric Studies (based upon Sponsor’s Table 21)

Event Levobupivacaine| " Levobupivacaine Bupivacaine No Treatment
(ISS) (Update) (Update) (SS)
N=20 N=36 N=146 N=15
n (%) - n(%) : n (%) n (%)
Bradycardia 1(5) 2(6) 0 0
Post-op Pain 15(75) 15 (42) 0 (0]
Vomiting 5(25) 13 (36%) 5(@1) 8
At Least One AE 19 (95) 30(83) 6 (86) 13 (87)
%%

(based upon Sponsor's Table 21, Safety Update, p.058) -

Updated pharmacokinetic data obtained from pediatric studies has been submitted for review. . Analysis of this data
was made by the reviewing pharmacokineticist, Suresh Doddapaneni, Ph.D. who states that, “...since full study
reports have not been submittéd;, it is not possible to do a formal review of those studies.” However, “... the data
submitted did not raise any special safety concerns.” T '
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Bupivacaine Controlled Phase IUIII Studies

Adverse-events were pooled across-all surgical anesthesia studies compared between those treated with
levobupivacaine and bupivacaine. The overwhelming majority of patients were diagnosed with hypotension, which
occurred with equal frequency between groups (levobupivacaine 21%, bupivacaine 23%). There were other adverse
events that occurred at a two-fold greater frequency in levobupivacaine versus bupivacaine; i.e., albuminuria (3%),
urinary incontinence (1.3%), urinary tract infection (1.1%); however, as can be seen, the frequency with which these
adverse events occurred were < 5%. -

No additional data was presented in the safety update; according to the sponsor, there were no new trends observed.
All Phase IUIII Trials

The most frequently reported (> 5%) reported adverse events from the pooled database (phase IVTII) were

hypotension (30%), nausea (17%), fever, anemia ( 15%), postoperative pain (12%), vomiting (11%), pain, dizziness,
constipation (7%), headache (6%), back pain, pruritus, urinary retention, and bradycardia (5%). The sponsor has not
provided an updated “head-to-head™ analysis by body system of the levobupivacaine versus bupivacaine associated
adverse events. However, according to the sponsor, “No clinically relevant changes in the overall adverse event
profile were observed since the original NDA submission.”

The updated safety database provides no additional support for.the sponsor’s-assertion of an improved safety profile
over bupivacaine. The product was associated with-qualitatively and-quantitatively-similar side effects commonly
seen with other local anesthetics, e.g., hypotension, nausea and vomiting, urinary retention, and specifically,
bupivacaine. Cee )

0.75% Levobupivacaine Phase IVIII Studies --
Of special concern xs the highest concentration of levobupivacaine,-i.e., 0.75%. This concentration of bupivacaine,
(subject of box waming for bupivacaine), has been associated with cardiac arrest. when accidentally injected in
parturients. As previously mentioned, it is the subject of the Anesthetic and Life Support Advisory Committee
meeting discussion.

The sponsor has found this concentration to also be problematic when administered to patients in clinical trials.
Compared to patients in all Phase IVIII studies, the patients who received the 0.75% levobupivacaine concentration
were at a higher risk for experiencing at least one adverse event. Of particular interest is the finding that all of the
patients who were discontinued due to an adverse event received the 0.75% levobupivacaine concentration (N=4).

Since the original NDA submission, no data have been analyzed from studies that assess the 0.75% levobupivacaine
concentration.

Please note Appendix IX for the sponsor’s Table 29 and 39 Comparative Adverse Events.




8.2.1 Special Safety Evaluation: Cardiovascular Safeg' .

The clinical development program of levobupivacaine was specifically designed to evaluate the products effects on
cardiovascular function. The sponsor has designed five clinical trials and one integrated analysis of four of these
trials to determine and compare the effects of levobupivacaine and bupivacaine on QT dispersion and QRS
intervals. '

L Study 03083 1-EKG Analysis for a Series of Chiroscience Clinical S'mdies'
SmdyOOiSéi‘JCo“’niﬁﬁébﬁ,‘é?’t_ﬁé Cardxdvas:c\.ﬂarEﬁ'ccts of Raceniic Bupivacaine and
Levobupivacaine in 14 healthy male Volunteers

o Study CS005-Double blind Randomized Controlled trial of 0.75% Levobupivacaine
compared to 0.75 % Bupivacaine for Epidural Anesthesia in Patients undergoing major
Abdominal Surgery

e —--—Study-030721-Randomized Single Center Double blind Parallel Group Study to compare

the Efficacy and Safety and Pharmacokiniétics of 0.25% Levobupivacaine with 0.25%
Bupivacaine Given as infiltration Anesthesia in Paticnts'undergoing Elective Inguinal
Hemia Repair. ;
S e -Smdy.0306329Doub1¢bﬁn¢.Randomizcd., Controlled trial of 0.5% Levobupivacaine
- —-- Compared-to 0.5%-Bupivacaine for Extradural-Anesthesia-in-Patients Undergoing
Elective'Cesarean Section =~ -« =~ s R '

8.2.1.1 -STUDY 030831 — -
Study 030831 is an integrated analysis of four separate clinical trials, (004801, Cs005, 030721 and 030632) the
objective of which was to determine the effects on QT dispersion or QRS interval following exposure to
levobupivacaine or bupivacaine. The hypothesis being that levobupivacaine has littie effect on cardiac electrical
parameters, notably QT dispersion or QRS duration.

8.2.1.2 STUDY 004801

Study 004801 was a double blind, randomized, crossover study in subjects dosed with intravenous bupivacaine or
levobupivacaine to CNS symptomatology. The study was designed to_ compare the cardiovascular effects of racemic
bupivacaine and levobupivacaine in bealthy male volunteers. Dosages for which CNS Symptoms were seen were
150 mg of levobupivacaine and 110 mg of bupivacaine.

QT dispersions were obtained for all 14 subjects. Other parameters_included stroke index, acceleration index,
ejection fraction, QT dispersion, PR interval, QRS duration, QT interval and QTc . These were compared from pre-
dose to the maximum observed post-dose value. The Primary Endpoint was difference in QT dispersion from pre-
dose to the maximum observed post-dose value.

The results showed that the estimate of treatment difference was -5.4 ms, which was not statistically significant
(p=0.47). The secondary endpoints of PR intervals, QRS intervals, and QT intervals were also not significantly
different between treatments.
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Table 9. Study 004801

~ Parameter Levobupivacaine ' Bupivacaine
(max. dose 150 mg as iv. (max. dose 10 mg as iv.
infusion) infusion)
QT dispersion 740+ 178 68.1 ms + 19.1
(mean maximum)
AQT dispersion t 12.2 ms £22.9 . .. 1.17.7ms s+ 18.8 .
Est. treatment difference -5.4 ms (NS) t V

1 Difference in QT dispersion from pre-dose to maximum observed post-dose value
p 4 p=0.47.(ANOVA) 195% CI(-21,10.2) '

————a v 3r o va— ~

8.2.1.3 STUDY CS005 .

Study CS005 was conducted in a double blind, randomized fashion comparing 0.75% Levobupivacaine to the same
dose of bupivacaine. >150 mg of study drug was administered depending upon whether an additional 7 ml of study
drug was needed during surgery. Twenty-nine signal-averaged ECG measurements were obtained at 15 min, 30 min,
45 min 1h, 2h and 4h. The primary endpoint was the difference in QT dispersion from pre-dose to the maximum
observed post-dose value. However, the QRS data were those upon which statistical analyses were performed. The
results showed that the estimate of treatment difference was -0.4 ms, which was not statistically significant (p=0.76).

Table 10. Study CS005 - .. .. .o .. ____

P Parameter Levobupivacaine Bupivacaine
QRS duration 113.6ms + 6.9 119.6 ms + 22.0
(mean median)
A QRS duration t 4.2ms 3.7 - 4.5ms 1 2.6
Est. treatment difference -0.4ms (NS)

1 Difference in QRS duration from pre-dose to maximum observed post-dose value
¥ p=0.76 (ANOVA) /95% C1 (-3.0,2.2)

8.2.1.4 STUDY 030721

Study 030721 compared 0.25% Levobupivacaine with 0.25% Bupivacaine. 150 mg of study drug was administered
and 67 signal averaged ECG and QT dispersions were obtained at predose, end of surgery, and +4 hours post
exposure. The Primary Endpoint was the difference in QT dispersion from pre-dose to the maximum observed post-
dose value. Statistical analyses were performed on the QRS data as well. The results showed that the estimate of
treatment difference was ~1.0 ms, which was not statistically significant (p=0.83).
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Table 11. Study 030721

Parameter Levobupivacaine Bupivacaine
AQT dispersion” 2.6 ms 1 19.0 ms 3.6 ms :20.9 ms
Est. treatment difference ' -1 ms (NS)**
RS duration 135ms + 35.3 ms 134 ms : 36.9 ms
A QRS duration t 3 ms (range -72,111) 6 ms (range —47,111)
Est. treatment difference -3ms(NS) $

*Difference in QT dispersion from pre-dose to maximum observed post-dose value

**p=0.83/95% CI (-10.9, 8.9)

1 Difference in QRS duration from pre-dose to maximum observed post-dose value

$ p=0.52. (Wilcoxon-2-sample t-test). /95% CI. (-23,4)

The last study included in the meta-analysis is :
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8.2.1.5 STUDY 030632

Study 030632 compared 0.5 % levobupivacaine and bupivacaine. 125 ~ 150 ‘mg of study drug was administered
depending upon the need for top-ups. 67 measurements of ECG and QT dispersion at predose, post-dose, and
recovery were made. The primary endpoint was the différence in QT dispersion from pre-dose to the maximum

observed post-dose value. (Note: Not all patients had recovery recordings).

The results showed that the estimate of treatment difference was —1.09 ms, which was not statistically significant
(p=0.79). The secondary endpoints of PR intervals, QRS intervals, and QT intervals were also not significantly

different between treatments.

Table 123. Study 030632

Parameter Levobupivacaine Bupivacaine

QT dispersion 43.62ms £16.13 43.53ms + 13.50
(mean median)

AQT dispersion 1 -0.18 ms + 20.06 ms” 090 ms + 11.80 ms

Est. treatment difference

71,09 ms (NS)$

I vt e,

t Difference in QT dispersion from pre-dose to maximum observed post-dose value
$ p=0.79(ANOVA) /95% CI (-9.25,7.08)

R R
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Additionally, Study 012105 was a two phase analysis of cardiovascular effects of levobupivacaine when
administered intravenously in an open label fashion followed by a double blind, randomized evaluation of the effects
of levobupivacaine and racemic bupivacaine on myocardial depolarization and repolarization as measured by QRS
duration of signal averaged EKG, and QT dispersions in healthy males. In this study, as in the previous EKG study,
subjects were dosed with bupivacaine and levobupivacaine to CNS symptomatology. :

The objective of this study was to compare. the QT _dispersion (from blinded review).and PR, QT, QTc and signal
averaged QRS duration by dose of racemic- and s-bupivacaine: 30-120 mg-wasteached in both groups:. The primary
endpoints were the maximum positive change from-predose-using the end:of - infusion, § minute, 10 minute, 15
minute, and 30 minute time points for the QT dispersion and signal averaged QRS values for each

Secondary endpoints for the same time points were PR, QT and QTc duration for each-treatment: -~ -~ ----- -

The sponsor concedes that there are no statistically significant changes from baseline in.the primary-endpoints QF
dispersion and QRS duration, or for the secondary endpoints changes from baseline in the PR'and QT intervals
between the two treatments. However, while there did appear to be a statistically significant difference between the
two treatments with regard to the change from baseline in the QTc, this endpoint was chosen prospectively to be
secondary in nature was just one isolated findi ong many endpoints which were shown not to be statistically
significant . R N Y

Dr. John P. DiMarco, Director of theAClinica:I.E,l_ecggphysiqlpgy:Igqu_tory and Associate Division Head, . |

Cardiovascular Division, University of Virgiiia consulted with the FDA on the evaluation of the cardiovascular

safety of levobupivacaine. His conclusion, ;. basad upon_both the hemodynamic and.electrocardiographic data it is
difficult to be certain that there will be ¢linical advantages with use of lcvdp._uﬁlfi!ac'ai_ne- It is of course difficult to
compare the potential toxicity of two agents where the expected toxicity would only occur during conditions not
achievable in standard clinical trials. The cardiovascular effects of levobupivacaine and bupivacaine appear to be
similar with a trend favoring levobupivacaine. Based on the data I presented however, I would not feel that the trend
is not conclusive enough to support a labeling claim of superiority.” .

ATION

APPEARS THISWAY
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8.2.2 Search Strategy

My search strategy for identifying the significant cardiovascular adverse events was to perform a “head to head”
comparison of all reported cardiovascular adverse events in the levobupivacaine clinical development program

comparing levobupivacaine with bupivacaine pooled across all studies. The following data was obtained from the
safety database.

Table 13

Cardiovascular Rdverse Events Reported in > 1% of Levohupivacaine-Treated Patients: All Studies Using
: I B_u_nlvacalng Control

|- N . % N %

Event
Hypotension - 97 H 22 91 23
£CG Abnormal 10 4 17 4
Bradycardia 11 3 9 2
Tachycardia 9 pJ 4 2
Hypertension ,_ ] 1 N g 2

Clearly, there is very little difference in the percentage of cardiovascular adverse events reported between the 2

groups. According to the sponsor, only slight differences in the levobupivacaine group were noted in the updated
database.

Secondly, I separated the clinical trials according to category and found the following similar results.

In the obstetric population, there again was very little evidence to support any claims of superiority. No data have
been analyzed from obstetric studies since submission of the original NDA.

Table 14

Rl Cardiovascular Adverse Events Reported In any Treatment Group - Phase 11/l
Obstetrics (Update)

Levobupivacain Bupivacaine
N=184 N =188
N % N %
Event

Hypotension 60 33 71 38
Chest Pain, substernal 1 0.5 0 0
Extrasystoles 1 0.5 0
Chest Pain, 1 0.5 3 2
Hypertension 2 1 6- 3
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_ Bradycardia 0 i 0 2 ; 1
( Tachycardia 2 1 2 ] 1
. Dyspnea* 0 0 2 i 1

In the central block population, of interest is the 8:0 incidence of bradyéardla in favor of bupivacaine. However, the
number of patients in each group must be taken into consideration. No data have been analyzed from central block
studies since submission of the original NDA.

Tablets. 77 :
All Cardiovascular Adverse Events Reported In any Treatment Group  Phase {1/11}
S _-Central Block (Update}

Bupivacalne

Levobuplvacame
277 N=109 N=57
N % N %
Event L oo
Hypotension 397 736 19 33
Arrhythmia 0 1 2 1
Myocardial Ischemia 0 0 1 2
Chest Pain 1 1 0
Hypertension 2 2 1 2
Bradycardia 8 7 0 0
Tachycardia 5 S 3 5
Pulmonary Edema* 3 3 3 5
Dyspnea* 2 2 0 1
Syncope* 0 0 1 2

*May or may not be of cardiovascular origin.
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In the pain management population, again the 2 drugs behaved similarly. However, with respect to the incidence of
tachycardia, bupivacaine demonstrates a 2-fold increase in cases reported. Similarly; based upon this one isolated
finding one can not conclude that there is clear evidence that bupivacaine is less safe.

No data have been analyzed from pain management studies since submission of the original NDA.

Table 16

All Cardiovascular Adverse Events Reported In any Treatment Group - Phase /1
Paln Management (Update)

N=179 N =147
N % N %
Event e

Hypotension 111 62 116 79
Arrhythmia 1 1 2 1
Atrial Fibrillation 2 -1 0
Palpitation 1 1 0
Heart Block 0 0 1 1
Cardiac Arrest 0 0 1 1
Angina Pectoris 1 1 0 !
ECG Abnormal 1 1 1 1
Extrasystoles 1 1 2 1
Bradycardia 19 11 16 11
Tachycardia 5 ] 9 6
Hypertension 5 3 6 4
Dyspnea* 4 2 11 7.5
Pulmonary Edema* 2 1 5 3
Syncope* 1 0.6 3 2
Peripheral Edema* 14 H 8 20 14

* May or may not be of cardiovascular origin -
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The analysis of the cardiovascular adverse events reported in the peripheral block studies demonstrated the same
overall trend. The updated database includes 14 levobupivacaine—treated patients only; therefore, interpretation of
these updated results is difficult.

Table 17 - -

cardlovascular Adverse !vents ncnoned in anv Treatment Group ~Phase IlIIIl
I’arlnheral Bleck mrnnm

i R T e Treatme Nt GrOUP N e R e
Levobuplvacame Levobuplvacaine‘t Buplvacamef 2°/. Lidocame Placebot
(Update) (1SS) (ISS) With (1SS)
Epinephrinet
S - : (1SS)
"I " N=224 - | N=210 N =146 N=31 _ N=31

Event

N % N % N % N % N | %
Hypotension 3 1 NR 1 1 0 0
Bradycardia 5 2 NR 7 5 0 0
Arrhythmia 1 0.4 NR 1 1 0 0
Extrasystoles 0 NR 2 1 0 0
Circulatory
Failure 0 NR 2 1 0 0
ECG 16 7 16 8 17 12 0 0
Abnormal
Tachycardia 2 1 NR 2 1 0 0
Hypertension 1 0.4 NR 1 1 0 0
Syncope 1 0.4 NR 1 1 0 0
Dyspnea*™ 1 0.4 NR 0 0 0
Peripheral
Edema 1 0.4 NR 0 0 0

t - Only those cardiovascular adverse events occurring with a frequency 2 5% were reported in the original NDA,
i.e., ECG abnormal.

NR ~ Not reported in the original NDA.
.. Occurrcd at a frequency of 4.8%; all numbers have been rounded to then nearest decimal point.

- may or may not be of cardiovascular origin
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Finally, in the pediatric study, when patients received either levobupivacaine or no local anesthetic at all, the
cardiovascular adverse events occurred only in levobupivacaine treated group. Despite the small sample size, there
is some suggestion that levobupivacaine is associated with more cardiovascular adverse events than placebo.

It is also difficult to perform a comparative analysis of the updated database, which includes a bupivacaine-
controlled (N=7) and a non-comparative levobupivacaine study (total N=36).

Table 18

All Cardiovascular Adverse Events Reported in any Treatmeni Group-Phase Il and I
Pediatrics (Update) :

s IEnORY ol X
AU

Levobupivcaine ] Lvouivce'r Bupvacaine B “Placeb
(Update) (1SS) : (Update) (ISS)
N=36 N=20 N=7 N=15
Event
N % N % N % N %
Bradycardia 2 6 1 = 5 7 5 0
Arrhythmia 1 3 1 5 0 0

t There were no bupivacaine — treated patients in the original NDA

Next, I chose one cardiovascular adverse event, namely bradycardia, and gathered as much details of the
surrounding episode as possible. I chose bradycardia because it occurred with a fair amount of frequency, i.c., <5%,
and was associated with asystole on at least 2 separate occasions.

Severe Bradycardia with Transient Decrease in Cardiac Output

The first episode occurred in a 66 year old male with a history of essential hypertension (R, - Atenolol) and
osteoarthritis (naproxen) who was scheculed to undergo knee replacement. A T12-L1 epidural was achieved with 10
ml 0.125% levobupivacaine bolus (divided doses).

Pre-operative vital signs w;:rc significant for ECG: sinus rhythm at 55 bpm, BP145/95, and oxygen saturation of
97%. Ten minutes following study drug administration, the patients heart rate dropped to 40 bpm and BP was 95/45.
He was found to be pale, nauseated and immediately thereafter - unarousable with a “flat line” ECG.

He was successfully resuscitated with ephedrine and atropine. Sensory block was said to be at T6-T7 and to
subsequently rise to T2. The possibility of a high spinal was entertained.

Bradycardia with Asystole

Another episode occurred in a 46 year old female with a history of GI reflux, anemia, renal carcinoma, and
asymptomatic bradycardia (pre-operative HR 50-60 bpm). Patient was scheduled to undergo a radical nephrectomy.
A total of 12 ml of 0.75% levobupivacaine was administered.

The intraoperative course was significant for pneumothorax that was said to be secondary to dissection of multiple
adhesions close to the diaphragm. One hour following study drug infusion in the recovery room, the patient’s HR
dropped io 40-60 followed shortly therzafter by the onset of asystole. The patient was resuscitated. The possibility of
a vasovagal etiology for this cardiovascular instability was entertained in light of the vomiting that occurred just
prior to the episode. '
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Bradycardia and Death

A seventy year-old male with a history of gastrointestinal disorder (R, - fanitidine) underwent left hip surgery using
15ml of 0.75% levobupivacaine followed by an infusion of 0.125% levobupivacaine + 50 ug/hr clonidine-
epidurally administered.

His preoperative ECG demonstrated a left ventricular hemiblock, HR 76, and BP 152/90. One hour following study
drug administration, his HR 64, BP 100/45. The bradycardia continued for the ensuing 27 hourg, with heart rates in

the 50s and 60s. ECG showed a left axis deviation consistent with preoperative findings.

- T LTOD D TAanshii LinGeldditid seditEieTliv® Le3Arean TuSi.oy

The patient died.11.days.past treatment In light of the-temperal-relationship-it-is-untikely-that the-cause-of deatiris
attributed to levobupivacaine exposure; however,:theresisastrong theoretical basis-for postulating a__
levobupivacaine-induced toxicity for which the practitioner should be cautioned: Pati
susceptible t6 bradycardia, or 1o its sequelae,shquld be-carafully chosen.oratthe:very:teast, carefully prepared for

maniT

v ivacaine-admintstration:
le °b“PWft S T2 . nurew rreoress mieber ¢ G.25% Levobuowacaing
el o Y s CERTD W O NEMES W juty L kI LEvobrracuine o
rmee . 823 Additional Analysis ploration . szs, Levobupivacane @ oAC: baoy e iows
Upon review of the data, there was sufficient suggestion.of levobupivacaine ~induced bradycardia to warrant an in-
depth analysis-ef-this : Orize bradycardia, I explored it selectively, with

respect to drug relatedness, effects on the incidence of adverse event dropouts and ffrdtimtel)'/, ‘made a judgement
about.lcvobnpivacainelsxelated_ness-&o-&h;-gdﬂeml-_qlass—eflhteﬂnediete}oeal*ancsthcﬁn. :

s le LOYODUDNVacaNe

Bradycardia has Tong been accepted as a.possible conssquence of locakanesthetic-administration, especially in the
event of-a-high-dermatomatHevet-of blockade-if a causatretatonshitp is foilid befween levobupivacaine and
bradycardia, i.e., typical local anesthetic §ide effect’ it 2asonable to extrapolate-all-other-typieal-local-
anesthetic sides seen with the intermediate — acting local anesthetics; such as,"hypotetision, cardiorespiratory and
CNS possibleconsequerice of levobupivacaine administration for which the clinician should be cautioned.

First I exarnined the ‘adverse dropouts to determine Whether any of this subset of patients experienced bradycardia

foliowing levobupivacaine — expo i eceived an epidural-infusion-of-study-drug

for post-operative pain management, produced two such patients. ... vasane . i
...... [ IR I P NORW £ 1Y L e e _- TToTrinaed

"1 Patient 13 Lons e v h by arrim e

- pneumothorax. While in recovéry; shie'réceiveda bolus dose of levobupivacaine with morphine and
_developed bradycardia and eventually asystole_The onset of bradycardia was-said-te-have-oeeurred—-
following an episode of vomiting leading the investigators to'concldé that a vasovagal etiology for the
- " Tbradycardia and asystole. Clearly bradycardia can be caused by a surge of parasympathetic output as
-~ can.occur-with.vomiting: howeverit is-also-egually-possible that the-bradycardia was secondary 16°a
~ " high dermatomal lével and subsequent'sympabifific blockade tndiicéd by levobupivicaine bolus dose
administration. SO

_ osteoarthritis who subsequent to'receiving-10 mil‘of 0.75% levobupivac: ) M
experienced bradycardia, decreased cardiac output and a flat line EKG.-Patient recovered and .
~———underwentamruneventfut-knee replacementThiscase is a.clear example of drig induced
ca_[_dlq\_{g_.s'_c_glar EW . . T (N . IAIRIE TR Suolad oy
: SRR NN OO LZUNTT ¢ Y 4z, m 0 DL s D m o agvelhe wye Nl SAL = 367I0US BOVATES Y.

In conclusion, I concede that the incidence of bradycardia dropouts is remarkably low; however the overall
incidence of bradycardia (30%) is sufficient evidence to sup ort the conclusion that levobupivacaine when
administered epidurally is capable of causing bradycardia; as’is commonly séen following other local anesthetics. It
is important therefore, to alert the clinician of this possibility and that the possibility for other typical local anesthetic
side effects to occur following levobupivacaine administration exists.
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- - 8:2.4 —Adverse Events by Age

The age category with the largest number of participants is the 14-<55 years (N=669), followed by the 55-<75 years
(N=420), >75 years (n=131) and <13 years (N=20). Adverse events reported during labor and delivery were only
applicable to the 14-<55 years age group, as a result there is disproportionately large number of adverse events
occurring in this age category.

e . o S B st m—

Bmdymrdia__t_)'cci&x:éd-mc;gt frequently in thgz 75 yea;.ﬁ_qf _é_'gg_ gré&p an_g_m ﬁwobupivamine treatment group.
The most frequently reported adverse event was pain, followed by hypotension, nausea; fever, anemia, and
vomiting. Hypotension was most frequently reported in levobupivacaine + other group (79%).

The patients in the lévobupi;aﬁi-l;; + other (i.e;, ”morphin_e—,“fentanyl or clonidine) reported the occurrence of post-
operative pain most frequently and with an inverse relationship to age (sec Table 23 below). However, hypotension
did not demonstrate an inverse relationship to age, as outlined below:

D e 4 m F R A, -

-o -_In the 14=<55.years of.age. group,_the-incidence of hypotension was similar between the
levobupivacaine and bupivacaine groups;
¢ In the 55-<75 years and > 75 years of age group, the incidence of hypotension was higher in the
' levobupivacaine group over bupivacaine group. :

Adult patients (>18 years) were similar with respect to their reporting of adverse events. No patients under the age
of 18 years had serious adverse events or were discontinued from the study due to an adverse event. However, the
percentage of patients under the age of 18 who experienced-at least one adverse event was higher than all other age
categories.

Please note Appendix X. for the sponsor’s Table 38 Age-Related Adverse Events.

APPEARS THIS WAY
ON ORIGINAL =+
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825 Adverse Events by Gender

The sponsor has combined data on gender with data obtained from the obstetric population. The analysis showed a
slightly higher percentage of males vs. females (pregnant or non-pregnant) recording at least one adverse event.
Additionally, there was at least a one and a half fold increase in males recording at least one adverse event in the
levobupivacaine + other group compared to the lidocaine + epinephrine group. The percentages of pregnant females
with at least one adverse event were 78.3% in the levobupivacaine group vs. 72.3% in the bupivacaine group.

With respect to the percentages of patients in the levobupivacaine + other group reporting moderate or severe
adverse events that were considered to be possibly related to study drug administration, the percentage of males
reporting adverse events was higher (56.1%) than the percentage of non-pregnant females (40.0%). No pregnant
females were included in this study group.

The percentages of patients with serious adverse events were similar between non-pregnant females and males but
highest for pregnant females; the sponsor believes this difference is due to cesarean sections being reported as
serious adverse events.

Please note Appendix XI for the sponsor’s Table 8.5 Gender-Related Adverse Events.

83 Other Safety Findings

8.3.1 Clinical Laboratory Evaluations

Upon review of the clinical laboratory results, e.g., chemistry, hematology, ECG, vital signs, etc. found in integrated
summary of safety, updated safety database, original tabular summaries, narrative summaries and case report forms,
abnormalities seen were predictable, transient and without obvious sequelae.

8.4  Drug-Drug Interaction

84.1 Interaction with Antihypertensives

The sponsor conducted an ad hoc analysis of data obtained from studies (Studies 006175 and CS 005) in which
levobupivacaine or bupivacaine was given to patients currently taking one of three antihypertensives, i.c., beta-
blockers, calcium channel blockers or angiotensin-converting enzyme (ACE) inhibitors. Study 006175 was a double
blind, randomized, 3 limb parallel analysis of 0.5% levobupivacaine (75 mg), 0.75% levobupivacaine (111.2 mg)
and 0.5% bupivacaine (75 mg) given as an epidural anesthetic to patients for elective lower limb surgery. Study CS-
005 was a double blind, randomized, parallel analysis of 0.75% levobupivacaine (150 mg) and 0.75% bupivacaine
(150 mg) given as an epidural anesthetic to patients for abdominal surgery. '

One hundred and thirty-three (133) patients were given a study medication and 22 were either hypertensive,
receiving antihypertensive medication, or receiving beta-blockers for anxiety. Of these 22 patients, 5 patients (23%)
were treated with 0.5% levobupivacaine, 8 patients (36%) were treated with 0.75% levobupivacaine and 9 patients
(41%) were treated with 0.5% bupivacaine. The sponsor reports that there was, “... no clear evidence of a
pharmacodynamic interaction between levobupivacaine or bupivacaine and beta blocking ageats or ACE inhibitors;
there was possibly an interaction between the two long-acting local anesthetics and calcium channel blockers,
although the numbers of patients studied preclude conclusive findings.”’

" item 8, Vol. 1.97, p. 098
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A retrospective analysis performed in over 2000 patients who received levobupivacaine or bupivacaine epidurally
reportedly revealed that patients taking beta blockers were at, “no greater risk of severe hypotension than were
patients not taking beta blockers.™

No updated data was submitted.

Please note Appendix XII for the sponsor’s Table 40-42 Antihypertensives.

85 Summary of Potential Adverse Events Considered Related to Study Drug

Levobupivacaine appears to have a similar safety profile to other local anesthetics, ie., hypotension, nausea and
vomiting, dizziness, delayed delivery, fetal distress. However, of interest is the occurrence of fever and anemia,
which is not typical of local anesthetics. Fever occurred in 5.8% of patients in the levobupivacaine group and in
6.9% of the bupivacaine-exposed population. A similar frequency was seen in those reporting anemia, i.e., 11.0%
levobupivacaine and 9.5% bupivacaine.

It is likely that these events demonstrate what is typically seen in patients in the first 72 hours following an
operation. Possible explanations for post-operative hyperthermia include the following: mobilization of existing
infection by the surgical procedure, atelectasis, and unrecognized intraoperative aspiration. Many drugs have been
implicated, as well, including atropine, muscarinic neuromuscular blocking agents, halogenated volatile agents (i.e.,
malignant hyperthermia) and transfusion reactions.

Please note Appendix XIII for the sponsor’s Table 43. Adverse Events Reported in 2 1% of Levobupivacaine —
Treated Patients ‘

APPEARS THIS WAY
ON ORIGIRAL

® ltem 8, Vol. 1.97, p. 096
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9.0 CONCLUSIONS

Based upon review of the data submitted, levobupivacaine appears to be reasonably safe when used as
recommended. However, with respect to claims of improve cardiovascular safety over that of bupivacaine, the
sponsor has not provided sufficient evidence to prove this indecisively.

Addmonally, the sponsor has demonstrated the cﬁmcy of levobupivacaine in the production of surgical anesthesia
and pain managemcnt.

10.0 RECOMMENDATIONS

In the opinion of this reviewer, NDA 20-997 should be approved.

\c,\

- %d(mim Roberts, M.D.
ivision of Anesthetics, Critical Care and Addiction Drug Products
February 25, 1999
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Table 33 Summary of Patients Undergoing Non-Elective Cesarean Section

Study Patient Patient " Reason for Cesarean Study Drug
No. No. Age Soction Treatment Comments
030276 0008 22 Failure o progress in labor 0.25% Levobupivacaine
030276 | 0009 20 Failure 10 progress in labor | 0.25% Levobupivacaine
030276 0017 2 Failure © progress in labor | 0.25% Levobupivacaine
030276 0041 23 Fallure o progress in 0.25% Levobupivacaine | SAE: baby had blood
second stage of labor cuttures taken
030276 0049 29 Failure 10 progress in labor | 0.25% Levobupivacaine
030276 0058 S4 Faiture 0 progress in first 0.25% Levobupivacaine | AE: baby jaundiced
stage of labor -
" 030276 0076 40 Fetal bradycardia 0.25% Levobupivacaine
030276 0102 34 Fallure 1o progress in labor 0.25% Levobupivacaine
030276 0112 26 Fetal bradycardia 0.25% Levobupivacaine
030276 0215 33 Fetal decolorations 0.25% Levobupivacaine
030276 0002 20 Fetal bradycardia 0.25% Bupivacaine
030276 0019 29 Fetal bradycardia 0.25% Bupivacaine SAE: baby had volvulus
of intestine
030276 0022 31 Fetal bradycardia 0.25% Bupivacaine
030276 0046 19 Failure t progress in labor 0.25% Bupivacaine AE: baby jaundiced
030276 | 0048 st Failure to progress in labor | 0.26% Bupivacaine AE: Apgar 6 when
: . bom—"lat baby"
030276 0108 a4 Cesarean saction 0.25% Bupivacaine
030276 | o111 14 Placental cord prolapse 0.25% Bupivacaine
030276 0123 24 Fallure to progress in labor 0.25% Bupivacaine AE: baby had bruised
head; AE: baby
jaundiced
030276 0133 26 Failure ‘o progress in labor 0.25% Bupivacaine SAE: neonatal pyrexia
030276 | 0135 25 Fetal bradycardia 0.25% Buplvacaine
030276 0216 37 Fetal bradycardia 0.25% Bupivacaine

Nolos: Abstracted from Data Listings 4.1, 4.2, and 5. AE = acverse event; SAE = serious adverse event.

Sponsor's Teble X3, kem 8, Vol 1.97, p. 072
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Tablo 30 Most Common Adverse Events by Body System (lncldence 210% ln Any
Treatment Group): Phase 11! Studles

Body System Levo Bupl Levo « Other Placebo Lidocaine +
N=T02 ‘N=391 -Nalq? - - N=£7 " Adrenaline
Na31

Cn n (%) n %) n %) n %) n %)

incidence of Patients With-Any 512 (29) 263 (67.3) 1“3 (973) 31 (66.0) 20 (645)

Adverse Evant .

Appiication Site Diaocdou v en s @3 « @n Y ° ” (194)

Body as a Wholo [ 3F ) 88 .@s.9) 7 83 * 40 6§ (18.1)

Cardiovascutar Disorders, 236 (R 16 (294) 1 @sH| ~o 0

Genoral

Central and Peripheral Nervous 137 (195) & (159) 38 (259) 1 @4 2 (@387

Systems

Qastrointestinal Disordars B0 | w5 @69 " (s7) “ @9 10 (29

Haart Rato and Rhythm 62 (74) 18 @5 21 (184) ] 0

Disorders

Metabolic and Nutsttional 21 (39 -3 ) 2 (150) 0 [}

Disorders

Psychlatric Disorders 45  (64) 18« 8 (245 ©4) 2 (65

Red Blood Cefl Disorders 109 (155) 7 ®S5) 2 (BN 0

Respiratory System Disorders et @n 15 Q8 % (45 (14.8) 6 (194)

Secondary Terms 88 (125) 38 ©n 51 (34N 13 @n (]

Skin and Appendage Disorders 61 ®an 8B 02 §1  (347) 1 e 0

Urinary System Disordars 13 (16.1) 2 69 43 (23) 0 o

Notes: Abstracted from Gtatistical Table 102 Levo = levobupivacaine, Bupi = bupivacaine.

[Sponsor's Table 30, tem 8, Vol 1.7, p. 067]
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Table 31 Most Common Adverse Events (Incidence 25% in Any Treatment Group):
~ Phase Uil Studies
Event T teve | Bupi  |.UevosOther | Placsbo | Uidocaines
NaT702 Na391 N=147 N=AT Adrenafline
. Na31
n & ae ®K|ae & & a (%)
oq Application Site Disorders
© Anesthesia Local 5 @n s an ° 4 @ 4 (129
Body as a Whole .
Fover ~~ w @sa] 7 e P «n 2« 2 (5
Pain T s0 Q.9 T Uy 2 (18D 0 (19.9) 2 (63
Edema Peripheral 16 (-1 ) 8 @n 2 (138) ° 0
Fasigue : * (13 ° 7 @n 4 (@85 °
Back Pain 3 GH| W o« 5 Q4 1 e °
Cardiovascutar bis:df&;ts.
Gaeneral
Hypotension 213 (303) 91 (339) 116 (789) 0 °
Central and Peripheral Nervous '
Systems
:( ' Headache 2 (69) 18 U5 u @ 9 (18.1) 9 (290
Parusthesia - 1B @n 2 ©5 s @4 2 ) 4 (129)
= Dim‘nos's. 4 Q@0 2 G5 16 (109) 3 (6A) 1 @2
Hypoesthesia 28 (40) 15 Qs) 9 (6.1) ] (]
Feotal Disordars
Fotal Distress 25 Qe 2 G5 ° 0 [
Gastrointestinal Disorders
Nausea ' 2 wa] e wen| & ws s (108 5 (161
Vomiting ) ™ (119 t YOI X)) 33 (24) 9 Q9.1) 1 G2
Consftipation 49 a0 20 .1 20 (136) 0 * (]
Abdominal Pain ” A) 6 (15) 16 (10.9) o °
Dyspepsia 2 Q.1) " es 8 (54 ] ]
Hoart Rate and Rhythm
Disorders
Bradycardia n  «n s en| w© (w9 ° °
Tachycardia -4 Qo) .. s @9 ]
Metabolic and Nutritional
. Dim. . LT P o
Hyporgtycomia ™~ . 3 (0A) ° 10 (68 '
Hypoicnlomla 0 (14 ° s (54) ]

o -




Event Levo Bupl Lavo ¢ Other Placebo Lidocalne «
N=702 N=391 Natd?7 N=&7 Adrenaline
=31
n %) n %) 0 ™) n %) n (%)

Psychiatric Disorders .

tnsomnia .- 10 (14) 1.5) 15 (108 1 @

Anxioty o ee ws| u eal o

Somnalence s (\3) oo 4 @n ° 65
Red Biood Cell Disorders B

Anemia 109 (155) 7 @.5) 2 (19.0) ] 0
Respiratory System Disorders

Pharyngitis 10 (14) 2 ©S) s 54) (10.6) s (8y)

Hypoxia 17 4 ©3) 13 (L 2] 0 o

Dyspnea s N C I Y ) u @5 ° °
Secondary Terms

Post-operative Pain - 81 (115 7 ®Ss) 49 I 12 (255) o
Skin and Appendage Disorders

Pruritus % (56 2 @1 4 (229 o 0
Urnary System Disorders

Urine Flow Decreased 13 (19 3 ) 21 (WY o o

Oligutia - L -6 o] 13| w ¢H| O

Urinary Retantion %6 6yl s em] e en| o °

Nows:. Abstracted from Sttstcal

{Sponsor's Tabie 31 tem 8, Vol 1.97, and p. 067- 068)

Tablo 102 Lavo = IevODUPVAsaine, BUp = bupiacaine.
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Table 32 Most Common Adverse Events (lncldence &% ln Any Tmatment Group)

Obstetrics Studies
Event -.-Levobupivacalne _ Bupivacaine
Nat84 T Naes
. n o) n (%)

At Lsast Ons-Adverss Event— —| . - t4 @83 136 azs)
Body as a Whole _ ' T

Fever 15 en 18 )

BackPain ” (3] 10 63)

Rigors _ 12 ©5) 8 - 3

Wound Drainege increased 6 n 12 ¢4

Hypothermia 10 &4 6 Q2

Pain v N 10 GA) Q2
Cardiovascular Disorders,
General .

Hypotansion [ a2s) 71 @78)
Central and Peripheral Nervous

s

Dizziness 1 en 12 ©4)

Headache 9 «“.9) 13 (6.9)
Fetal Disordars .

Feta! Distross 25 (13.6) 22 (1.7
Gastrointestinal Disorders

Nausea 2 (14.1) E 14 (e.n

Vomiting . “ as) " 5.9)

Constipation | o, Wy 10 =)
Red Biood Cell Disorders

Anemia 42 2. 5 (18.8)
Reproductive Disorders (&) . .

Delivery Delayed 21 (114) 16 (8.5)

HemomhegeinPregnancy | © “s © 4)
Secondary Terms '

Post-operative Pain 2% (15.8) ] (154)

Notas: Abstracted from Statstcal Table 10.3.

(Sponsor's Table 32. fiam 8, Vol 1.97, p. 071}
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Teble 34. Most Common Adverse Events (Incldence 25% in Any Treatment Group):

Eathan )
. N

Central Block Studles
Event Levobupivacaine Buptvacaine
N=109 N=57
n %) n %)
At Least One Adverse Event 74 ©7.8) 47 (825)
Body as a Whole i
Fever - t10.1) S (158)
.-.Back Pain_ 9 T @ ) (105)
Abdomen Enlarged oy 6 ' (a8)
Pain @8) 4 as
Rigors @) 4 ((f9]
Cardiovascular Disordars, e
Geneoral
Hypotension 29 @ss) 19 33)
Central and Peripharal Nervous
Systoms .
Hypoesthesia oS 8 (14.0)
Dizziness “s) (105
Headache e | -
Gastrointastinal Disorders
Nausea E @75) 18 31.5)
Vomiting 1 (16.5) 11 (193)
" Constipation an (8.8)
Ratulonce @28) @0
Abdominal Pain 65) QS5)
Heart Rate and Rhythm
Disorders )
Bradycardia as
Tachycardia “s) &3)
Motabolic and Nutritional
Disorders .
Qlycosuria 2 ({F)] 3 (59)
Rad Blood Cefl Disorders
Anomia e G5) 2 5)
Raspiratory System Disorders
Putmonary Edema 3 (- )] [ ©3)
Secondary Terms
Post-operative Pain 6 GE5) 7 (12.3)
Skin and Appendage Disorders
Pruritus ’ 15 (138) 1" 13
Urinary Systom Disorders
Hematuria 6 5 5 ©2)
Albuminuria 8 03 e as)
Urine Abnommal 8 as) 4 0
Urine Retention ] 0.8 3 3
Urne Row Decreased 6 “us) ] ¢3)

Notes: Abstracted trom Statistical Table 10.3.



Table 35 Most Common Adverse Events (Incidence 25% in Any Treatment Group)

Post-Surgary Paln Management Studies

Notes: Abstracted {rom Staushcal Table 10.3.

Event _ Levobuplvacaine Lsvobuplvacaine+Other
N=170. N=147
n %) n %)
At Least One Adverse Event 00 55%) Vo) 73
Body as a Whole
Fever ” “s0) ™ «r.6)
Pﬂh . B i g, - B ran . ""M"' 29 -w(“’n..“ '
Edoma Peripharal “ (7)) 20 (1356)
BackPaln ~ 10 (7] 3 4
Cardiovascular Disordars, .
Goneral
Hypotension 11 ©2.0) 116 (res)
Central and Peripheral Nervous
Systems
Dixdness 1 (10.8) 18 (109)
Headache 10 G8) " as)
Hypoaesthesia 13 (£ )] e (6.)
Gastrointestinal Disorders .

- Nausea 56 eo13) o4 435
Vormiting 7] $19.0) - (224)
Constipation t (19.0) 20 - {(135)
Abdominal Pain 6 GA) 16 (10.9)
Dyspepsia 12 €n 8 5GA4)

Heast Rate and Rhythm
Disorders
Bradycardia 1”® (108) 16 (10.9)
Tachycardia 5 @8 0 (6.1)
Matabolic and Nutritional
Disorders
Hyperglycemia 3 an 10 {68)
Hypokalemia ° o) 8 (54)
Psychiatric Disorders
insomnia 7 Q9) 15 102
Andety © 12 ©.n 12 (62)
Red Blood Cell Disorders
Anemia -] a35) 29 (1.7
Respiratory Systom Disorders ’
Hypoxia 16 @) 13 ®.8)
Dyspnea 4 (-2-.] u as
Pharyngttis 4 - 2 ] (5A4)
Secondary Terms
Post-oparative Pain 28 (15.8) 4 33)
Skin and Appandage Disorders
Pruritus 19 (108) “ (29.9)
Urinary System Disorders &‘
Urine Ratention 0 16.8) 4 en
Urine Flow Decreased 8 . “5) 21 (WY
Ofiguria .6 QA) w0 (c2)
Urinary incontinence n 6.1 2 (14)

Sponsor's Table 35 continuod, Kam 8, Vol. 1.57, p.076)



Table 36 Most Common Adverse Events (lncldence 5% In Any Treatmant Group

Perlpheral Block Studies
T Event— - Leva Bupl Placebo Udocaine ¢
N=210 Nal46 T HSSZ | Adronatine
Na=31
n % n ™) n (%) n %

Al Least Onn Adverse Event 104 (9.5) 80 (548) 8 (63) 20  (645)
Application Site Disorders . -

Anosthesla Local 4 (9 5 04 4 (1285) 4 (129
BodyasaWhole U

Fatigue ‘ . 2 (1o 0 4 (125) ]

_ Pain e , 2 “U3 T “5 4 (125) 2 (65)
_. Fever ‘ 1 ©9 o 2 @63 2 ¢5
- Cardiovascutar Disorders, I :

" General o '
" £CG Abnomal s a&| w me o 0
Central and Peripheral Netvous ' '
Systoms
Headache 13 [(£.) [ GA) 9 @81) ® (00
Paresthesla s @4) o 2 (63) 4 (129)
Dizziness s un| ¢ en 3 @A) 1 @2
Gastrointestinal Disorders .
Nausea - - s () 8 65 5 (156 s (16.1)
Psychiatric Disorders
Somnolance [ 1 ©.n o 2 (6.5)
Nervousness (] o 2 (&) o
Raspiratory System Disorders
Pharyngitis 5 (24 1 @0 ‘5 (158) 5 (161)
Vision Disorders T
Diplopla L) L) ° °

Notes: Abstracted from Statistical Teble 10.8. Levo = kevobupivacaine, Bupl = bupivacaine.
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_ Table 37 Most Common Adverse Events (Incidence 25% in Any Treatment Group):
( Pediatric Studies
Event Levobupivacaine No Treatment
N=20 N=15
T ey e — e () [ )
At Least One Adverse Event 19 (95.0) B (®s)
Body as aWhole '
Pain 2. (00 - sy T
Fever 3 (15.0) o
. legPain ] 1 ©n
Cardiovascular Disorders,
.Heart Disorder : 1 5.0) 0
Central and Peripheral Nervous
Systom:_ o
-Hypoesthesia 2 (10.0) 0
Headache 1 (5.0) o
Gastrointestinal Disordors
Vomiting L] @5.0) 8 (53.3)
Nausea 2 (10.0) 0
Heart Rate and Rhythm
_ Disorders
( Arhythmia Ventricular 1 ©.0) °
o Bradycardia 1 (5.0) 0
Muscuioskeletal System
nm“ . R R e e e mme e A PO U -
Muscle Weakness ’ 1 0] . 0
Reproductive Disorders (%)
Testicular Pain 0 1 6.7
Respiratory System Disorders
Bronchospasm ° 1 ()]
Airways Obstruction 1 5.0) o
Laryngismus 1 e 0
Secondary Terms
Post-operative Pain 15 @5.0) 12 (80.0)
Surgical Skin Tear (/] 1 6.7
Urinary System Disorders
Urinary Retention 2 (10.0)
Dysuria 1 .0 °

Notas: Abstracted from Statistical Table 10.3.

(Sponsor’s Tabie 37. Item 8, Vel. 1.97, p. 030)
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Levo Bupi Levo « Other Placebo Lidocaine +
Adrenaline
Number of Patients With: n (v 3) n %) n (%) n (%) n %)
At least one adverse event U ———-r: =
All Phase 1111 $12  (r29) 263 (61.9) 3 (973) 31 (85.0) 2 (45
0.75% Phase 1Al 280 (79.8) 1 6I4) 143 (973) 18 (5639) 20 (645)
At least one moderate or severs }
adverse event . i . = - -
All Phase 11 287 (409) 129 @ss) 89 (605) | — 30 (e18) 18 (38.1)
v o . (L0.75% Phase N G AT Ja T R At TS (58.1)
R N ec———
At loast one moderate of severe
and at least possibly drug-related
adverse event - -
All Phase (111 U2 @22 6 (189) 68 (463) 17 362 6 (194)
0.75% Phase liAll N 100 _m.'a) 2 @2 63 (483) 5 (158) 6 (194)
Atleast one serious adverse
event
All Phase iL1it 2 T qa % 02 8 (54) ° 0
6.75% Phase Il h C_ oy s e 0 °
Deaths
AllPhaso it~ T I~ g 1 ©n 0 o
0.76% Phase HiAll v o (] 1 ©.7) 0 ()
Discontinuations due .t adverse N IR E -
OWMS Ce e e e TSI e wTOK . Dysem fareT o~
All Phase 1111 4 (0.6) 2 ©.5) 2 (14) 0 0
0.75% Phaso ANl 4 0 e 2. (4 o °

Table 29 Summary of Adverse Events: All Phase Il Studies vs.
Levobupivacaine 0.75% Concentration

Studies Evaluating the

19

Notes: Abstracted from Statistical Tab
studies, the numbars of pationts treated in the columns above,
in the 0.75% levobupivacaine studies, the numbers were 351, 1

les 82 and 8.7. Levo = levobupivacaine,

. eien eme SN v e e me——— = oL

[Sponsor's Tabie 29, ftem 8, Vol 1.67, p. 065)

_— - e, -

Bupi = bupivacaine. In ali Phase ILil1

left Yo right, were 702, 391, 147, 47, and 31, respectively;
12, 147, 32, and 31, respectivaly.
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Table 38 Adverss Evants That Odcuied 5t an'i
Levobuplvacalne-Treated Patients an

ncidence 25% In All
d the Corresponding

Incldence in Patlents Who Recelved 0.76% Levobupivacalne:

Phase 111l Studies o .
’ All Levobupivacaine 0.75% Levobupivacaine
Ns702 .. MNs351
Adverse Event s %) n e —
;Biy:; a Whole . -

Fever 107 (152 B 54) /

Pain ®  ay %, a5

BackPain = - il g ) - 2
CardovascularDisorders, = |7 7
General

Hypotansion 213 ¢o.3) 145 “13) \/
Central and Peripheral Narvous “= -
Systoms .

Headache 4 - 6.0) r an

Dizziness 49 o) - @3 -
Gastrointestina) Disorders

Nausea 122 (17.4) o @2 J/

Vomiting ™ (11.3) 58 (165) -

Conetipation 4 @.0) 38 (108)
Red Biood Cell Disordors

Anomia 109 (15.5) 66 (188)
Sacondary Terms |

Post-operative Pain 81 s M ®on
Skin and Appendago Disorders

Pruritus T » ') 2 '3,
Utinary System Disorderg

Urlnary Retantion 36 R 2 ®.9)
Notes: Abstracted from Statistical Table 10.2 snd 10.7.

-WTma.lﬂn&Vd.iﬂ.p.m
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Table 38 Adverse Events Reported in >5% of Patients and in More Than One Patient in
Any Treatment Group: Phase /Il Studies by Category of Age

Age Category £13 Yoars 14-c55 Years 56575 Years 275 Years
Levobupivacaine < Na20-— 7 Na388— N=237 NaT7
Levobupivacaine ¢ Other N=0 N=43 N=90 N=14
Buplvacaine N=0 Na258 Na83 Not0

EventTreatment Group n (%) n (%) n (%) n (%)

Abacmen enlarged
Levobupivacaine ] 12 a3) 4 . N 0
Levobupivacaine + Other - - NA o 4 “A) 3 14)
Bupivacaine NA - 7 @n [ (5A) ]

Abdominal pain :

Levobupivecaine._ _ _____ }___ o - 13 . Sp— 5 ) ]
Levobupivacaine « Other NA ] (18.6) 6 ©.n ]
\ NA 3 Gt s G2 2 (143)

Anamia
Levobupivacaine (] 89 (16.0) 4a - (173 ] (L
Levobupivacaine « Other NA 7 (18.3) 1 1.1) 3 @14)
Bupivacaine . NA 3% (149) | R (]

Ancsthesla local )

Levobupivacaine o 1 ©3) ° 4 52)
Levobupivacaine + Other NA 0 0 [
Bupivacaine NA ° 2 2 3 s)

Anxiety
Levobupivacaine o 7 (9) 7 .0 3 Q9)
Lavobupivacaine + Other NA 5 (11.6) 7 a8 (]
Bupivacaine NA s (¥ .} 2 Q2 1 s)

Back pain
Lavobupivacaine (/] 28 as) 9 3.9) 2 (28)
Levobupivacaine + Other NA 3 @0) ] (1.1) 1 .
Bupivacaine NA 17 ©.s) 2 2 o

Bradycardia -

Levobupivacaine e R B 50) -8~ — @y 16 ©8) [] (104)
Levobupivacaine ¢ Othmr— = =f=-~~pA- ~ =~ - .- 6 - (40)} T U (s) 3 (214)
Bupivacaine e e NA - -1 — 4 - a8) 4 43) 1 25)

Constipation

Levobupivacaine o 1 “s9) 2 9.9) [} (1.0
. Levobupivacaine + Other NA ] 9.3) “ (15.8) 2 (143)
Bupivacaine NA “ A) s 65 (]

Decreased urine flow
Levobupivacaine o (3 (14) 6 (2.5) 1 (13)
Levobupivacaine +« Other NA 4 ®3) 12 (13.3) s (5.7
Bupivacaine NA [ 3 12 )

(continved)



N

Age Category <13 Years 14=<55 Years §5-<75 Years 275 Years
Levobupivacaine Na20 - Na368 Na237 N=77
Levobupivacaine « Other Na0 N=43 N=90 N=14
Buplvacaine N=0 Na258 Ne93 N=40

Event/Traatment Group n %) n (%) n (%) n (%)

Delivery aslayed

. Lavobupivacaine NA n (%) NA NA
Lavobupivacaine « Other NA o NA NA
Bupivacaine NA 18 (3] NA . NA

Diarhea . S A AT
Lsvobupivacaine (] s (0.0) [ (2.1) (]
Levobupivacaine + Other NA .3 (.0) 3 ©3) (]
Bupivacaine NA ] (23) 0 0

Diplopia
Levobupivacaine 0. ] 7 (3.0) ¢ aL)
Levobupivacaine + Other NA il - B N ks '} i °
Bupivacaine NA 2 (0.8) e (6.5) [ (15.0)

Dizzingss Com -

Levobupivacaine ) 0 30 (82 15 (83) 4 52
Levobupivacaine + Other NA [ (14.0) 9 {10.0) 1 [t A))
Bupivacaine e e NA % . 6D} -6 .5 . 0

Dyspepsia B
Levobupivacaine ] 1 @38 75 @ 2 - (26)
Lavobupivacaine + Other ~ ~:| -~wa 4 (93 4 “a) 0
Buptvacaine NA 8 Q.9 3 62 ]

Dyspnea R Dl 0T : - o
Lavobupivacaine o 1 (03) 2 (0.8) 3 [ X))
Levobupivacaine + Other— . . . SNAL 2 - “n Y 4 a8 2 (143)
Bupivacaine. NA 2 (0.8 1 (1.9) (]

ECG abnommal
Levobupivacaine [ 4 (L) " “.e) 2 @6
Levobupivacaine + Other NA 1 {23) (] o
Bupivacaine NA 6 23) 10 (108) 1 25)

Edema
Levobupivacaine o 4 (1.1) 3 (13) (/]
Levobupivacaine + Other NA 2 “n 2 (14.3)
Bupivacaine NA 4 (1.6) 1 (1.9) ]

Eye abnomality . - - .

Levobuptvacaine o o .. -. 0 1 {0.4) 1 (1.3)
Levobupivacaine + Other e O NA . 0 [} (]
Bupivacaine B L7/ ' 7o el 2 ey 2 (.0

Faﬁgw EYER . L -~ " B -— i = e mm— .

-~ Levobupivacaine S SR TS 3 e8| T UL an’ 2 {26)
Lsvobupivacaine « Other -~ | " “N/A -~~~ * e SR 5 /) 4% - (3 ‘2 (14.9)
Bupivacaine. NA 0 0 o

Fetal distress
Lsvobupivacaine NA ) 8 NA NA
Levobupivacaine « Other NA ] NA NA
Bupivacaine NA ] 2 (8.5) NA NA

Fever
Levobupivacaine 3 (15.0) 43 (n “ (18.6) 17 @1
Levobupivacaine « Other NA 2 (58.1) 42 “e.n 3 (214)
Bupivacaine NA 21 ((R)} 6 (6.5) 0

Flatulence
Lavobupivacaine 0 “ (=¥ J] (04) °
Levobupivacaine « Other NA 3 a0 1 {1.9) o
Bupivacaine NA . a.y) 3 Q2 0

Headache ’

Lsvobupivacaine 1 6.0) 28 1.8) 9 (3.8) 4 52
Levobupivacaine + Other NA 4 93) [ ©.n 1 .0
Bupivacaine N/A 15 S8) 1 (1.1) 2 {5.0)

(continued)



Age Category <13 Years 14-<55 Years 6576 Years 275 Years
Lesvobupivacaine N=20 Na368 N=237 N=77
Levobupivacaine « Other N=0 N=43 N=00 N=14
Bupivecaine N=0 Na258 NaB3 N=40

EventTreatment Group n (%) n (%) n (%) n (%)

HYP"UY“"?“ D o
Levobupivacaine . L] 1 0y 2 ©s8) 0
Levobupivacaine + Other NA 4 ({1} [ 6.5) 1 @)

f ino NA (] [} 0

Hypertansion
Levobupivacaine o 3 (0.8) .4 an 3 .)
Levobupivacaine + Other NA ) 4 “4.4) 2 (14.9)
Bupivacaine e, NA o (-5 )] 2 @2) 0

H] 'p 00 m‘h roOmTE e
Lavobupivacaine 2 (10.0) R N X | T N SO T. % .4 52
Levobupivacaine + Other NA ) (14.0) 2 @2 1 (A
Bupivacaine ... ... NA ® Qs 6 ©5) o

Hypokalemia
Levobupivacaine ° 4 (4R )] ] @.1) 1 T (13)
Levobupivacaine + Other N/A 2 “n 6 - (67 (]

i ine N/A 0 0 °
Bupivacaine - ~INA 7 @.8) n (14.0) 1 25

Hypotension .

Levobupivacaine o (] @242 85 40.1) 22 ann
Levobupivacaine + Other NA M @.1) LAl (18.9) " (ra.6)
Bupivacaine NA ” .8 13 (14.0) 1 2.5)

Hypothemia
Levobupivacaine ] 12 (3] 2 (©.8) 1 (1.3)
Levobupivacaine + Other N/A 6 (3) 2 R2) 3 21.4)
Bupivacaine N/A (] (] 0

Hypoxia
Levobupivacaine (] 0 13 G5 4 (5.2)
Levobupivacaine + Othar NA e ®©.3 ' @) 1 )
Bupivacaine NA ] 1 ({R}} o

Insomnia -

Levobupivacaine -} 4 (1.9) 4 .n 2 (26)
Levobupivacaine « Other - WA Y (14.0) 7 7.8) 2 (14.3)
Bupivacaine ST N - B (1.2 3 @y °

Nausea - _ T A
Levobuptvacsine ) 2 - (%0 - 61 (166) | — ~81 - -(21.5) [ (10.4)
Levobupivacaine + Other NA 2 (60.5) 2 (35.6) [ “429)
Bupivacaine NA 51 (18.8) 12 (12.9) o

Oliguria
Lavobupivacaine o 2 ©.5 4 Qan [}
Levobupivacaine + Other N/A 4 .3) [} ©.n 0
Bupivacaine NA 1 (04) o 0

Pain
Levobupivacaine 2 (10.0) 21 Gn 24 (10.1) 4 (65)
Levobupivacaine + Other NA 19 @02 15 (en 3 (214)
Bupivacaine NA ) (3.5) 7 as) o

Petipheral edema
Lovobupivacaine (] 4 (1.9) [ 4) 4 62)
Levobupivacaine + Other NA s (11.8) n (122) 4 (28.6)
Bupivacaine NA 6 @23 2 @2 °

Pharynpitis
Levobupivacaine ° 7 (9) 2 (0.8) 1 (1.9)
Levobupivacaine + Other NA 5 (11.6) 2 (r 3] 1 ((A))
Bupivacsine NA 1 (04) 1 (1.1) 0

Post-operative pain :

Levobupivacaine 15 (75.0) a“ (120) 18 @s) 4 52)
Loevobupivacaine « Other NA 2 “8.9) ] 26.n 4 (28.8)
Bupivacaine NA 2% (14.0) 1 (1.1) 0

(continued)



Age Category <13 Years 1455 Yoars 55«75 Years 275 Years
Levobupivacaine - Na20 e Na368 N=237 Na77
Lsvobupivacalne«Other — | ——Nu0—— - O Nl N0 — - N=14
Buplvacaine N=0 Na258 ““° 7] T NaB3 N=40

EventTreatment Group n (%) n (%) n %) _J. n (%)

Pruritus : : -

Lovobupivacaine - o 2 (6.0) ” 72) o
Levobupivacaine « Othar.... .. NA e B9 M| 23 (258) 2 (1)
Bupivacaine . - .o N e s 3658 8- . (@8 o
Lsvobupivacaine 0. 2 .. 05) 1 (04) 1 13)
Levobupivacaine + Other NA 3 o) 1 (1.9) 0
Bupivacaine _ _  _ . NA 4 (18) 1 (1.1) o

Respiratory disorder TTreT - ot Eor
Lovobupivacaine . 0 . 4 .1) s (13) 1 03
Levobupivacaine + Other NA T 3 a9 ! - Q) 0
Bupivacaing - ... - . N 0 ° 0

Rigors - -

Levobupivacaine (| AL “.9) 4 = D 0 .
Levobupivacaine +Other {1~ N ST 4 ®3) 2 22) 1 7
Bupivacaine N/A 10 3.9 2 @2) 0

Tachycardia
Levobupivacaine TR R s (16) 7 (3.0) 1 (13)
Levobupivacaine « Other NA 4 .3 [ (5.8) o
Bupivacaine NA~7 - - 3 12 4 43 (]

Urinary retention Cemm e
Levobupivacaine 2 (10.0) 4 (1.9) 25 {10.5) s (6.5)

. Levobupivacaine + Other NA 3 0 1 1.9) 0
( Bupivacaine TR e -NA - - P (12) ] —~0 . 0

Vomiting
Levobupivacaine 5 €25.0) n (10.1) 30 (127 7 9.1)
Levobuptvacaine « Other NA 13 (30.2) 15 (en ] (35.7)
Bupivacaine NA 19 (7.4) ] (5.4) 0

Nots: Abstracted from Statistical Table 8.6.
{Sponsors Table, tem 8, Vol. 1.97, p. 083-085)
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WALE
° LR TOANE B LGADE
" -z ns? w3t - [
WHEER OF MTIINTE MITH s M [ ] [- <X q)] " amn ] [--N¢)) [ ] [-<Ns}] [ ] xR M
& Losst Ow Acheres Bwre " (en B (%Y % (WD . B (&S 2 (o xR (BS)
xirate o Srvere Adrse Ewt (D ® (%L » (D9 & n, YY) 2 (%0 w (B
At Lonst Pose by Related Adaree Bt G) ® (SLD « (o @ (XD o 4n ¢ (oD = (%S5
Ratree or fewre wd ot Lanet by el @ (BA % (N R (D _ B HH - 8 (0B 1w (BD
dars twe @, 3) ' .—_.-. e
Kissicy sowrity (6) 7 (29 1 ¢ 0 ¢ 0O B (B 2 (00 ® ¢ 38
Wasirg brug Melstatum (5) 2 (& W T, e (em - 8 ¢om ¢ ¢ 00 2« R
Nee tage ere tesed on totsl nuter of petiets vo recsived either Levarpivecaire or stuly trestaee.,

D It the snarity (s sizsicy, then the ever is sesed to be ot Lesst achrute sevarity,

) I e reistiowhip (s wissirg, then the ovart is ssoumd to be ot lewst possily roloted =

“) Maring or Ukron esverity, lfumlnmwmmdaduwmwm Ncptln hwhﬁhm

) Rimirg or wirawn dng relstadam. If 3 petiot had oy hverse averes With slas{rgArn dng relstatues rethg, this patiet (s costad in this rou.
Wote: thie tshidation ety treluzim te Adarse Bveres for the Stucly Petients, mmmammutuhm‘us.
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[Sponsor's Table 8.5, Hom 8, Vol. 1.95, p1z41
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B {Sponsor's Table 8.5, item 8, Vol. 1.99, p. 125] "
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Table 8.3

WMARY OF ADERSE BVEMTS « CROER/BSTETRIC STANS PIREE [1 MO 111 SRDLES

MOCIRECNNT FOWE
LEVIRLPTWROAUE X LI
LECRPIWOANE EPMORE s oER PUACED AITH JORDOLNE WRAL
- =% [ [ 2 | 274 [ 4
WMEER OF PATIENTS TR 1 M T D T QM & . oMm @
&% Lamst 0w Adrse e w (R 2 (@ ® (=9 n (as ® (6N W (Mo
Rxkrote o Severe Adverse Bt (2 m e L Y1) @ (8 n ces LINT LR Y
A2 Lot Pomfoly Melstad Advrse Bart ) 2.4 » (%00 ™ (Bs L (3O 7 (B® W (B
Modrets or feare wd o Least Pomsily Relstad™ =B TCBYT T A T ORM T TR T(Ee T T AG T T (2 2 (73
Miare twre @, 3)
Mmirg Sevarity (4) % (39 0 Com 0 ¢ oM 3 (3Y ” (&AL LI €]
Mimsicy Orug Reiotwhens ©5) 0 ¢am R o com T 1 (n ' o

U)Wﬂummmdmhﬂﬁwddhlwﬂhrum.
mumm:yhd-w.me-mu-mmhut-cmmm
B)lfhnuﬂai\lphdn(rv,Mhmlc“uhnuu—uym

€4) Rimirg or Ulran enerity. u.mmuqmmﬁuduwwqmimmhmmuw\uhmum

6) Mimirg or vkn g reletedess. u-mmhﬂwd-mu!mddmummh, this petiere (s cortad tn this rac.
mmc-mnmuyummmmhﬁmmm Naxwcal Adverss Bvrts are rot rciute], Bt Listed W0 Listing S.

PROECTIS: EOXIROS00S. IAREDI T S8 1355 Parch 11, 1958 .

Table 1.5

RMWEY OF SOVERIE EMENTS - GEOERAESTETRIC STATS PHASE 11 AD 111 SIDIES

MO-FREDWNT FONLE
IBRPIROANE Z UODADE

LBCBRPTVOAE BPIVOANE RS ONER [V . ] WTH ORBALNE TOIAL

"n | ) "0 [ [ -4 [ "¢
RIGER OF PATIENTS VDN QM 1 oM T D 5 D 5 QM « 0w
( ‘an Adveree Beres s ¢ 30 2 (we YY) ° ¢ om [ I Y ) % ¢330
Ounthe 8 o * (o (ot (Y] EY 0 (an
Siscoreirud de to Aderes Bvares 2 ¢ o 1 ¢ 2 ¢ ¢ ¢ o 0 ¢ 0O $ ¢

(Sponsor's Tabie 8.5, kem 8, Vol 1.69, p. 126-127)
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LMY OF AOVERSE EVENTS - CDOER/ABSTETRIC STATS PSASE 11 MO 1() SRDIES C e

MEDINT FBNLE
LEVCRLUP TRCAINE RPIROANE THAL
| 3 "1 32
WHEER OF PATIDITS TN 5 W LI < N 4} " W
At Lesst Orw Adverse Bvart w (B BS (Y aEé0 (5
Kxirste or Sevare Adaree Everet (D) N (BL o (6 Bl (L0.8)
At Least Possibly Related Adverse Evart (3) B (A &% (&1 R (3S)
derate or Severe ored ot Least Possibly feteted T (WD 3N (B9 S8 (5.6
Adweree bare Q, 3) :
imirng Sevarity (4) 2wy 0 (00 2 (o9
Hming Drug Retatadrens (5) % (78 % (8% 0 8

(l)mnhdmwunﬁdmimnmluelhlwdnlmrmm.
mlfmulwhd-imMhmk“uhnl-tmmw.
©) 1f the relatiowhip fs misming, then the evert ts asmsmd to be at (asst poasibly reisted.
(4) Nissirg o wiron weverity, lflmmundnrmﬂmd-lmmth this petiet s cartad (n this rou.
G)Ni-hcmmmI'cmh‘lﬁwdcumﬂﬁd-‘mhrﬁmd\.mmh this petiert {s canted in this rou.
ote: MIlMImﬂylﬁmﬁmmb&MMIm Siecretal Aderse Bvares are ret freludad, Bt Listed n Listing S.
PIOETTIS: (O ROS005. TASLESI TOMLSAS  13:55 farch 11, w58 .

(Sponsor's Teble 8.5, Vol. 1.89, p. 128)
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Table 8.3

SMWTY OF AOVERSE EVENTS - CDOER/ABSTEYIC STATS MASE 11 AD 11t STUDIES

PREQUT FOWLE
B LEKBPIWCUIE - EPIWOAIE YO
- ory w37
MICER OF PATIENTS MITH " @ " ™ " @m
Serias Advweres Everts B (K.Y » (O $% (B.1)
Oeatha 0 ¢ 0O 0 ¢ 0.0 0 ¢ 0.0)
Discrtiruad de to Adverse Evarts 0 ¢ 8O 1 (05 1 ¢ 0y

ﬂ)mnummlmdmlmhw'lwwwmwnww.

@ tf tw severity {s missirg, then the evere (s assumd to be ot lesst mxkrate sevarity.

() If the relatioship is Wissirg, than the evart {s sssud to e ot Lesst possibly relotad.

(4) Nissirng or urkmown severity. If & mtiax hed oy aherse evorts with sissirgAriron srverity reting, this pstiext is couswed in this roe.

(5) Nissirg or ukrann dng relatechecs, if & patiot had oy advarse evarts with missirg/Arkron dng relstecress reting, this patiat {s caswed in this roe.
Sote: This tshuletion anly frclicies the Adverse Bverts for the Sty Putiess. wmm-nmmmuummumms.
PROECTIS: (DN AOS005. TARLESI TOBALSAS  15:55 March 11, 1958

(Sponsor's Tabie 8.5, Vol. 1.68, p. 128)
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Table 40 Patients in Studies 006175 aﬁd CS 005 Who Ware Receiving

Antihypertensive Medications
Levobupivacaine Levobupivacaine Bupivacaine 0.5% Bupivacaine 0.75%
05% 0.75% .
PatientMedication Patient-Medication Patient/Medication PatientMedication Taken
Taken Taksn Taksn
006 175/5-Hydralazine, CS 005/24-Amiodipine | 006175/2-Celiprolot, CS 005/14-Enalapril,
Enalaprl Nefedipine, Prazosin, Verapamil
Triamierene,
Hydrochiorothiazide

006 175/26-Propranolol* 1 CS 005/26-Lisinopril 006175/13-Lacidipine CS 005/17-Atanoclo!

006 175/35-Moduretic CS 005/35-Benazepril 006175/63-Propranolol® | CS 005/22-Enalapril

006175/53-Ditiazem, CS 005/40-Dyaxide, CS 005/27-Metoproiol

Moduretic Triamtarone -

006 176787 -Atenoiot* CS 005/42-Nifedipine CS 005/28-Nifedipine
006175/65-Amlodipine CS 005/43-Verapamil
006175/91-Atenolol
006175/82-Atsnolol,

Bendrofuazide

a: Patient was receiving a beta blocker for anxiety.

{Sponscr’s Table 40. em 8, Vol. 1.97, p. 097)

APPEARS THIS WAY
ON ORIGINAL
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Table 41 Mean Percentage Drops in Systolic and Diastolic Blood Pressures:
Studies 006175 and CS 005, All Patients

Levo 0.5% Levo 0.75% Bupl 0.5% Bupi 0.75%
Mean % Drop Mean % Drop Mean % Drop Mean % Drop
Sys Dias Sys Dias Sys Dias Sys Dias

23% 19% 25% 24% 2% 24% 28%

Notes: Levo = levobupivacaine, Bupi = bupivacaine, Sys = systolic blood pressure,

Dias = diastolic blood pressure

Table 42 Mean Percentage Drops in Systolic and Dlastolic
Blood Pressures: Studies 006175 and CS 005,
Patients Receiving Concomitant Beta Blockers, ACE
Inhibitors, and/or Calcium Channel Blockers

Levobupivacaine | Levobupivacaline Bupivacaine Bupivacaine
Mean % Drop Moan % Drop Mean % Drop Mean % Drop
Systolic Blood Diastolic Blood Systolic Blood Diastolic Biood
Medication Type Pressure Pressure Pressure Pressure
Bota Blockers 26% 31% 21% 18%
ACE Inhibitors 33% 27% 35% 23%
Caicium Channel 35% IT% 35% 39%
Blockers

{Spouser’s Tabie 41 and Q. Jtam &, Vel 1,97, p. #96]
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Table 43 Advarse Events Reported in 21% of Levobupivacaine-Treated
Patients Recelving Surgical Anesthesia (Epidural [Including Cesarean
Section], Intrathecal, Peripheral Nerve Block, Local Infiltration,
Oral Surgery, Ophthalmic Surgery: Bupivacaine-Controlled Studies)

Event Levobupivacaine Buptvacaine
Ns445 N=391
n %) n (%)

Hypotension o7 @1.8) 91 (233
Nausea s8 13.0) 8 {16.1)
Anemia 49 (1.0 14 (®5)
Post-operative Pain ” ®3) 7 (9.5)
Vomiting s a9 4 (6.1)
Back Pain » ©.5) 19 4.9)
Fover 26 8) x (6.9)
" Dizziness 25 X)) 2 (58)
Fetal Distross ] 6.8) 2 8)
Headache n 62 18 “.e)
Delivery Delayed : 4] “n 16 @«.1)
Pruritus 19 “J) 4 €.9)
Pain 18 “.0) 114 “3)
ECG Abnomal 16 Q.6) \ “3)
Abdomen Enlarged 15 G4) 12 Q.9
Abuminuria ] G4) 6 s
Rigors 15 G4) .2 @)
Constipation “ av) 20 6.1)
Diplopia 13 @9) “ (3.6)
~ Hypoesthesia 13 (2.9) 15 (1.8)
(continyed)

Sponsor’s Table 43, Item 8, Vol. 1.97, p. 099]

APPEARS THIS WAY
ON ORIGINAL
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Event Levobupivacaine Bupivacaine
N=445 Na391
n (%) n (%)

Flatulence 12 an 1" (28)
Abdominal Pain 1" [-X] 6 (1.5)
Hypothermia 1" @s5) [ (1.5)
Bradycardia u @s) e 23)
Dyspepsia 1 @2 " @28)
Hematuna ® Q@.0) [ (13)
Hemorhage in Pregnancy ® @0) 12 Q)
Paresthesia ® @.0) 2 (0.5)
Tachycardia ° €@.0) 7 (1.8)
Urine Abnomal ] .0) [ 1.5)
Purpura ] 7 (1.8) 4 (1.0)
Wound Drainage increased 7 (1.8) 13 39)
Coughing 6 03) 3 ©z8)
Leukocytosis 6 (13) 3 (0.2)
Somnolence L 3) 4 (1.0)
Urinary Incontinence [ (13) 1 (03)
Angsthesia Local 5 {1.9) [ (1.3)
Anxiety s (1.9) [ (1.5)
Breast Pain (&) $ .y T4 (L)
Hypertension [ (1.1) 8 €2.0)
Urine Flow Decreased 5 (1.9) 3 (0s)
Urinary Tract infection 3 (1.1) 2 (0.5)

T R TN v T e
. . " e -

Nots: Abstracted from Statstical Table 9.4.
{Sponsor's Table 43, ftem 8, Vol 1.7, p. 100)

APPEARS THIS WAY
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