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KDA T8-652

Sterling Drug Inc. MAY 04 1984

50 Park Avenue
New York, BY 1GGIS

Attention: Lowerd J. Hiress, Ph.h.,
Gent lepen:

Please refer to your Cctober 12, 1961 new drug application submitted
pursusnt to section 508(b} of the Federal Fooud, Drug and Cosmtic fct for
!'ilrcaine ?pin&l {bupivacaine hydrochioride 0,75% with dextrose 8.25%
njection).

Ke alsc acknowledge receipt of jour additional communications dated
February 7, March !, barch 31, and Fay 5, 1983 amending the application,

The application was filed Vay 3, 1563,

¥e have completed the review of this application asnd have concluced that
the drug ¥s safe and effective for use as recoavended In the submitted
labeling, Accordingly, the application 1s approved. Huwever, the drug
is not toc be distributed until final grinted labeling has beer reviewec
and accepted by the Ageney., The labeling i3 to be fdentical tc the
attached revised draft labeling,

In additfon, we would appreciate your subaitting, in duplicate, the
&dmtfr.ia% copy which you intend to use in your ismeciate or propesed
promctional or advertlsm? campsign, Please submit one copy to the
Division of Urug Advertising with & copy of the package insert ard the
cther to the Division of Surgicai-Dental Drug Procucts.

The enclosures sumaar 12¢ the conditions relating te the approval of the
spplication,

Plesse subnit ore warket package of the drug when avatlable.

Sincerely yours,

fiobert J. Temple, M,D.

Mting Uirector

0ffice of Drug hesearch and Review
Center for Drugs and Eiclogics

cc: KYK-DG (HFR-210C)
KDA 18-6G2
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R/D: JPHannan 4/19/84

R/D init by PHRussell 4/24/84, CPHoiberg 4/23/84, JKInscoe 4/23/84
HDickstein 4/23/84, GBoyer 4/23/84
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KOA 18-552

Sterling Drug, Inc.
attention: Edward J, Hirass, Fha.C.

90 Park Avenue JUL 20 '982

New York, MY 1001¢&

Gentlamnen:

Plegase refer to your New Orug Agplicalion dated October 13, 1381 submitted
pursuant to section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Harcaine Spinal (bupivacaine HCL 0.75% witi: dextrose 8.25% injectionj.

Pleass also refer to your anencdments dated Novamber 5 and u, 1381, and
Februsry 19 and Harch 10 and 28, 1982,

We have completed the review (except for—gur—2igphermatenties—raviewiof Liis
application as sudbmitted with draft ladeling. However, bafore the applicatiun
Ay De approved, it will de n2cessary to suomit final printed labeifag, The
generic name of this foraulation must appear at least onc2 on sach page of the
nackage ¥asert, The ladeling should be fdentical in content to tne drafc
labaling except for the follewing revisions:

Clinical Pharsacology: Changa tha second paragraph of that section so

W .

Contraindications: bhange tnis section to read:

The following conditions preclude the use of spinal anesihesie:

1. Severe hemorrhage, severe hypotension or shock and arriythaias,
such &s complete neert bhlock, which severely rastrict cardiac ouiput,

Z. Local infection at tae site of proposed lumbar punclure.

3, Septicaaia.

darnings: Change this section 1o read:



ro

Precautions: Change tnis section 10 read:

aenaral

Tne safety and effectiveness of spinal anesthesia dapend on proper
dosage, correct technigue, adequata precautions and readiness for
energencies. Resuscitative equipment, oxygen and ather rasuscitative
drugs should he availaole for imnediate use (see W d

REA S

There should ba careful and constant m@onitoring of cardiovascular aad
respiratory (adequacy of ventilation) vital signs and the patient's
state of consciousness after lucal anesthetic injection
Rastlessness, anxiet




The following conditions aay praciude the use of spinal anesthesta,
depending upon the physician's evaluation of the situation and
abitity to deal with the complications or complaints thatl may sccur:

1. Pra-existing dis2ases of the central nervous systaz, such as
those attrinutadle Lo peroicious aneafa, poifonayelitis,
syphilis, tuaori
2. Heaatological disgrdars predisposing to coagulopatihies or
anticoagulant Lheravy. Trauma to a blood vessel during the
conduct of spinal anestacsia 3ay, in sowe iastances, rz2sull in
uncontrolieble central nervous systea heagrrhage or soft tissue
nerarrhags.

- 3. Chronic backacne and preoperabive aeadache,
4, Hypotension and nypertensiaon.

3. Technicel grubleqs {persisiant paresthesias, persisteat
ploody tas}.

9, Arthritis or spinal Jafaraily.
7. Extreaes of ags.
B, Psychasis or otner causes of poor cooperation,

nder "Pragnancy® in the Precautions sectiga of the Package I[nsert

IS tor Patiencs

dnan apsroarieln, patients sasald be inforased in advance that they may
sxperiance temporary loss of sznsation and motor activity, usually in the
fower n21f of the body, Tollowiag proper adainistration of spinal
anssthaesia

Clinfcally Significant frug Interactions

Tht a1ainistration af jocal enssthetic salutions containing epinephrine

i s patients recgiving sonaaine oxidase inhinitors,
_s nay praduce Severe, pralonged,
aypartension,  foacarrant use of these agents should

rally oe avoiu-a. In situaticns whaa concurrent tharapy s nacessary,
f 1 patient asnitoring is essential,




Concurrent administretion of vasonressor arugs

rYugs Idy cause severe, pers
cerebrovascular accidents.

(Uader Praynancy Category, IIINNSS maw [y

Labor and Oelivery

Pediatric Use

ypertansivn or

Adverse Reactions: Change this section to read:

The @most connonly encountered acute adversa experiences whicn deaand

imnediate counterazasures fullowing the adainistration of spinal

anasthesia arz hypotension due to loss of sympatnalic tone and

respiratory paral{sis or underventilation du2 to cephalad extansion
f

kespiratary Systen: Respiratory paralysis or underventilation qay oe

notad as a result of upward extension of the leval of jaiaal

anesthespl; snd aay lzad to sscondary nypoxic
Preanasthtic medication, iatraoperative analjesics and sedatives, as
st} as surgical aanipulativn, say coalribute v underventilation,
Tais wrll usualiy oe noted witnin ainutes of the injection of spinal
anastaetic solution, but Decause of differing maxinmal paset timaes,
Jiffering intercarrent arug ussge and differing suruical
satipulation, it 72y osccur ot any Lime during surgery or the
imadiate recaviry period.



Cardfovasculer Systewm: Hypotemsion cuz to loss of swapetietic tone
15 a comaonly encounierad extension of the clinical pharmacology of
spinal amesthesia. This is @ore coasonly sossrved in patients with
shrunken plaood voluae, shrunken interstitial fluid volume, cephalad
spread of the local anesthetic and/for mechanical obstruction of
venous return. Hausea and voaiting are frequantly associated with
aypotensive episcges Tollowing the adainistration of spinal
anesthesfa. High doses, or inasverient intravascular injection, may
izad to nigh plasma levels &nd related deprassion of the ayocardium,
decreased cardiac output, bradycardiz, haart dHlock, veniricular
arrhythaias and possibly caraiac arrest,

Central Nervous System: Respiratory paralysis or underventilation
secondary to cephalad spread of tae level of spinal anesthesia (see
Respiratory System dfscussion above)} and hypotension for the sam
reason (see Cardiovascular System ) are the two most
commonly encountered ceantral nervous systea related adverse
ahservations #nich denwand isasdiatle countermeasuras.

High doses, or inadverteat intravascular injection, aay lead to high
nlasma lavels and related centrsl asrvous systea toxicity
characterized by excitesent and/or depressfon, Restlessness,
anxiety, dizziness, tinnitus, dlurrad visiova or treaors aay accur,
possibly proceeding to convulsions, ibuever, excitemant aay be
transient or avsent, with depression neing the first maaifestastion of
an adverse raactfon. Tnis may quickly ope follosad by drowsiness
aerging into unconsciousness and respiratory arrast,

Atlergic: Allergic type reactions are rare and nay occur &5 a resuit
of sensitinity to h fhese reactions are
chiaracterized by siyns of urticaria, pruritis, erytiaeas,

angioneurctic edewa (incluwing laryngeal edeasa), tachycardia,
stimezing, nausga, voaiting, dizziness, syncope, oxcessive sweating,
elevaied temperature, and, possibly, anaphylactoid like
syaptonatelogy (fncluding severe hypotansion). ZLross sensitivity
awng aesbders of the axide-type local anesthetic group has obeen
raport=a. The usefulazst of screening for sensitivity has act saen
definitively estaniisnec,



gverdosage: Add a section titled OVERDOSACE, as follows:

Acute cmergencies from local anesthetics are generally related to hign
plasma levels encountered during therapeutic use or to underventilation
(and perhaps apnea) secondary to upward extension of spinal anesthesia.
Hypotension is coanonly encountered during the conduct of spinal
anestnesia, due to relaxation of syapathetic tone and, sometimes,
contributory mechanical obstruction of venous return,

fanagement of Local Anesthatic Emergencies: The First consideration [§
m best accodplished uy careful and
constant mwnitoring of cardiovascular and respiratory vital signs and the

patient's state of consciousness after injection., At the first sign of
change, oxygen should be aduinistered,

Hynotension, due to syapathetic relaxation, may be nanaged by glviag
intravenous fluids (such as isatonic saline or lactated ringer's

salution

indicated, oy giviag plasaa

LXPANTErsS Or whoie Ligdd.

if not treated immediatel




Josage and Administration:

In agdition, we note that changes in autoclaving directions, regarding how
often this product Kay pe autoclaved, and changes regarding discoloration or
particylate matter as rzlated to c¢linical usage w@are agread to during a Hay 3,
1382 telzphone conversation batween Dr. Karen Putteraan of your fira and Or.
David L. Scally of the Division of Surgical-Dentai Urug Products. FPlease note
that the text balow nas veen slightly allered since that conversation to
confary to 2} CFR 201.57 (§):

!!e seatence recarding autoclsving girections should De changed 15 read:
may be autoclaved once at |5-vound

rees ¢ (22 deyrses for 1% giinutes.® Ihe sentence
B will be deleted.

UOSAGE AND ADHIRISTRATIUN:

pressure at 121 de
<nich follous

Eng the JOSACE AND ADMIHISTRATIUN section with tne following stateaent:
"d&RCAIﬁEﬁ Spinal should oe inspected visually for discoloration and
particulaty =matter prior to adalaistration; solutioas which are discolored
or wilch contain particulate aatter shoeuld not be administerad.™

HOE SUPPLIED:

Taa O : f Lion

will D2 changed tO read;
; aay o€ autoclaved onca at  18-pound pressure at
dagress { (250 qegress F) for 15 ainutes. v not adainister solutions
waich are discolored or which contain sarticulate matter,¥

fioaddivion, we recosacnd tnat you davelop anc ispleaent tne use of 3
cnranatoygraphic assay whlch aore sffectively Jifferentictas whe asctive drug
zuastanca anid intarnal stendarg from asior lapurities and dagradation proaucts.



If additicnal information relating to the safety and effectiveness of the drug
becones available before ae receive tine final printed lebeling, revision of
tnat labeling may be required.

Please submit twelve copies of the printed Jadels and other ladeling.
If necessary, we ¢ill forward comvents from our ongoing biopharmaceutics
revied as soon as it is availabls,

Sincerely yours,

Robert Tample, M.D.

Acting Director

Jffice of Few Drug Evaluation

Kational Center for Orugs anu
2iologics

g

8UF-DO{HFR-2230)

BUF-DO(HFR-2200)

APPROVABLE
CC: §D-16UsNDA 18-692 Mr. Koch HFD-160
Dr. Jean HFD-160 Dr. Scally HFD-160, RD J4Singer 4/23/82 HFD-616

Doc Rm 160, HFD-100
RD init by GBoyer 4/23/82, JKInscoe 4/23/82, CRodriguez 4/26/82,

CRSinopoli 4/23/82, JPMann 4/26/82

Revised by JMSinger 5/7/82
FT by bd 4/27/82(W1072P) revised and retyped bd 5/7/82
Revised by DLScally 6/28/82
init by JPMann 6/29/82
FT AK 6/30/82



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

NDA 018692/S-000

LABELING




MARCAINE.Spinal—brand of bupivacaine HC;. 0.75% with dextrose, 8.25% injection

type local anesthtic group has been reparted. The usefulne,s of scre “ning for sensitivity has not
been definitely established.
Orher: Nausea and vomiting may occur during spinal anesthesia.

OVERDOSAGE

Acute emergencies from local anesthetics are generally related to high plasma levels encoun-
tered during therapeutic use or to underventilation (and perhaps apnea) secondary to upward
extension of spinal anesthesia. Hypotension is commonly encountered during the conduct of spinal
anesthesia due to relaxation of sympathetic tone, and sometimes, contributory mechanical obstruc-
tion of venous return.

Management of Local Anesthetic Emergencies: The first consideration is prevention, best ac-
complished by careful and constant monitoring of cardiovascular and respiratory vital signs and the
patient's state of consciousness after each local anesthetic injection. At the first sign of change,
oxygen should be administered.

The first step in the management of systemic toxic reactions, as well as underventilation or
apnea due to a high or total spinal, consists of immediate attention to the establishment and
maintenance of a patent airway and effective assisted or controlled ventilation with 100% oxygen
with a delivery system capable of permitting immediate positive airway pressure by mask. This may
prevent convulsions if they have not already occurred.

If necessary, use drugs to control the convulsions. A 50 mg to 100 mg bolus IV injection of
succinylcholine will paralyze the patient without depressing the central nervous or cardiovascular
syslems and facilitate ventilation. A bolus IV dose of 5 mg to 10 mg of diazepam or 50 mg to 100 mg
of thiopental will permit ventilation and counteract central nervous system stimulation, but these
drugs also depress central nervous system, respiratory and cardiac function, add to postictal de-
pression and may resultin apnea. Intravenous barbiturates, anticonvulsant agents, or muscle relax-
ants should only be administered by those familiar with their use. Immediately after the institution of
these ventilatory measures, the adequacy of the circulation should be evaluated. Supportive treat-
ment of circulatory depression may require administration of intravenous fluids, and, when appro-
priate, a vasopressor dictated by the clinical situation (such as ephedrine or epinephrine to enhance
myocardial contractile force).

Hypotension due to sympathetic relaxation may be managed by giving intravenous fluids
(such asisotonic saline or lactated Ringer's solution), in an attempt to relieve mechanical obstruction
of venous return, or by using vasopressors (such as ephedrine which increases the force of myocar-
dial contractions) and, if indicated, by giving plasma expanders or whole blood.

Endotracheal intubation, employing drugs and techniques familiar to the clinician, may be
indicated after initial administration of oxygen by mask f difficulty is encountered in the maintenance
of a patent airway, or if prolonged ventilatory support (assisted or controlled) is indicated.

Recent clinical data from patients experiencing loca! anesthetic-induced convulsions demon-
strated rapid development of hypoxia, hypercarbia, and acidosis with bupivacaine within a minute
of the onset of convulsions. These observations suggest that oxygen consumption and carbon
dioxide production are greatly increased during local anesthetic convulsions and emphasize the
importance of immediate and effective ventilation with oxygen which may avoid cardiac arrest.

If not treated immediately, convulsions with simultaneous hypoxia, hypercarbia, and acidosis
plus myocardial depression from the direct effects of the local anesthetic may result in cardiac
arrhythmias, bradycardia, asystole, ventricular fibrillation, or cardiac arrest. Respiratory abnormali-
ties, including apnea, may occur. Underventilation or apnea due to a high or total spinal may pro-
duce these same signs and also lead to cardiac arrest if ventilatory support is not instituted. If
cardiac arrest should occur, standard cardiopulmonary resuscitative measures should be instituted
and maintained for a prolonged period if necessary. Recovery has been reported after prolonged
resuscitative efforts.

The supine position is dangerous in pregnant women at term because of aortocaval compres-
sion by the gravid uterus. Therefore during treatment of systemic toxicity, maternal hypotension, or
fetal bradycardia following regional block, the parturient should be maintained in the left lateral
glec#:étus position if possible, or manual displacement of the uterus off the great vessels be accom-

ished.

The mean seizure dosage of bupivacaine in rhesus monkeys was found to be 4.4 mg/kg with
mean arterial plasma concentration of 4.5 mcg/mL. The intravenous and subcutaneous LD,
in mice is 6 mg/kg to 8 mg/kg and 38 mg/kg to 54 mg/kg respectively.

DOSAGE AND ADMINISTRATION

The dose of any local anesthetic administered varies with the anesthetic procedure, the area to
be anesthetized, the vascularity of the tissues, the number of neuronal segments to be blocked, the
depth of anesthesia and degree of muscle relaxation required, the duration of anesthesia desired,
individual tolerance, and the physical condition of the patient. The smallest dose and concentration
required to produce the desired result should be administered. Dosages of MARCAINE Spinal
should be reduced for elderly and debilitated patients and patients with cardiac and/or liver dis-
ease.

For specific techniques and procedures, refer to standard textbooks.

The extent and degree of spinal anesthesia depend upon several factors including dosage,
specific (?ravny of the anesthetic solution, volume of solution used, force of injection, level of punc-
ture, and position of the patient during and mmedialelr after injection.

Seven and one-half mg (7.5 mg or 1.0 mL) MARCAINE Spinal has generally proven satisfactory
for spinal anesthesia for lower extremity and perineal procedures including TURP and vaginal
hysterectomy. Twelve mg (12.0 mg or 1.6 mL) has been used for lower abdominal procedures such
as abdominal hysterectomy, tubal ligation, and appendectomy. These doses are recommended as
a guide for use in the avera%adull and may be reduced for the elderly or debilitated patients.
Because experience with MARCAINE Spinal is limited in patients below the age of 18 years, dosage
recommendations in this age group cannot be made.

Obstetrical Use: Doses as low as 6 mg bupivacaine hydrochloride have been used for vaginal
delivery under spinal anesthesia. The dose range of 7.5 mg 1o 10.5 mg (1 mL to 1.4 mL) bupivacaine
hydrochloride has been used for Cesarean section under spinal anesthesia.

In recommended doses, MARCAINE Spinal produces complete motor and sensory block.

Unused portions of solutions should be discarded following initial use.

MARCAINE Spinal should be inspected visually for discoloration and particulate matter prior to
xministragzn; solutions which are discolored or which contain particulate matter should not be

ministered.

HOW SUPPLIED

Single-dose ampuls of 2 mL (15 mg bupivacaine hydrochloride with 165 mg dextrose), in
Uni-Nest™ Unit Dose Pak of 10 (NDC 0024-1229-10)
Store at controlled room temperature, between 15 °C and 30 °C (59 °F and 86 °F).
MARCAINE Spinal solution may be autoclaved once at 15 pound pressure, 121 °C
(250 °F) for 15 minutes. Do not administer any solution which is discolored or i
particulate matter.

(Wiirnthrop Breon

Winthrop-Breon Laboratories
Division of Sterling Drug Inc.
New York, NY 10016

o Issued June 1984

MW-248

MARGAIXE® Spinal

Brand of bupivacaine HCI, USP, 0.75% with dextrose, USP,

8.25% injection
STERILE HYPERBARIC SOLUTION FOR SPINAL ANESTHESIA

DESCRIPTION

Bupivacaine hydrochloride is 2-Piperidinecarboxamide, 1-butyl-N-(2,6-dimethylphenyl),
monohydrochloride, a white crystalline powder that s freely soluble in 95 percent ethanol, soluble in
water, and slightly soluble in chloroform or acetone. It has the following structural formula:

CHlxCry “a
;
O— cont @ -
Cry

Dextrose is D-glucopyranose monohydrate and has the following structural formula:
[
0,

g

on
MARCAINE Spinal is available in sterile hyperbaric solution for subarachnoid injection (spnal
block).
upivacaine hydrochloride is related chemically and pharmacologically to the aminoacyl local
anesthetics. It is a homologue of mepivacaine and is chemically related 1o lidocaine. All three of
these anesthetics contain an amide linkage between the aromatic nucleus and the amino or piperi-
dine group. They differ in this respect from the procaine-type local anesthetics, which have an ester
linkage.
ach 1 mL of MARCAINE Spinal contains 7.5 mg bupivacaine hydrochloride and 82.5 mg
dextrose. The pH of this solution is adjusted to between 4.0 and 6.5 with sodium hydroxide or
hydrochloric acid.
The specific gravity of MARCAINE Spinal is between 1.030 and 1.035 at 25°C and 1.03 at 37°C
MARCAINE Spinal does not contain any preservatives.

CLINICAL PHARMACOLOGY

Local anesthetics block the generation and the conduction of nerve impulses, presumably by
increasing the threshold for electrical excitation in the nerve, by slowing the propagation of the
nerve impulse, and by reducing the rate of nise of the action potential. In general, the progression of
anesthesia is related to the diameter, myelination, and conduction velocity of affected nerve fibers.
Clinically, the order of loss of nerve function is as follows: (1) pain, (2) temperature, (3) touch,
(4) proprioception, and (5) skeletal muscie tone.

Systemic absorption of local anesthetics produces effects on the cardiovascular and central
nervous systems (CNS). At blood concentrations achieved with normal therapeutic doses, changes
in cardiac conduction, excitability, refractoriness, contractility, and peripheral vascular resistance
are minimal. However, toxic blood concentrations depress cardiac conduction and excitability,
which may lead to atrioventricular block, ventricular arrhythmias, and cardiac arrest, sometimes
resulting in fatalities. In addition, myocardial contractility is depressed and peripheral vasodilaton
occurs, leading to decreased cardiac output and artenal blood pressure. Recent clinical reports
and animal research suggest that these cardiovascular changes are more likely to occur after
unintended direct intravascular injection of bupivacaine. Therefore, when epidural anesthesia with
bupivacaine is considered, incremental dosing is necessary.

Following systemic absorplion, local anesthetics can produce central nervous system stimula-
tion, depression, or both. Apparent central stimulation is manifested as restlessness, tremors and
shivering, progressing to convulsions, followed by depression and coma progressing ultimately to
respiratory arrest. However, the local anesthelics have a pnmary depressant effect on the medulla
and on higher centers. The depressed stage may occur without a prior excited stage.

Pharmacokinetics: The rate of systemic absorption of local anesthetics is dependent upon the
total dose and concentration of drug administered, the route of administration, the vascularity of the
administration site, and the presence or absence of epinephrine in the anesthetic solution. A dilute
concentration of epinephrine (1:200,000 or 5 mcg/mL) usually reduces the rate of absorption and
peak plasma concentration of MARCAINE, permitting the use of moderately larger total doses and
sometimes prolonging the duration of action.

The onset of action with MARCAINE is raﬁid and anesthesia is long lasting. The duration of
anesthesia is significantly longer with MARCAINE than with any other commonly used local anes-
thetic. It has also bee%tehal there is a period of analgesia that persists after the returr of

tion, during whicl d for strong analgesics is reduced.
@E of sensory ige I pinal block with MARCAINE Spinal is very raoid
i

and maximum dermatome level are achieved within

8 as alion (time to return of complete sensation in the
operative site or regression of two d o ? a 12 mg dose averages 2 hours with or
without 0.2 mg epinephrine. The time to return o plete motor ability with 12 mg MARCAINE
Spinal averages 3%z hours without the addition of epinephrine and 42 hours if 0.2 mg epinephrine
is added. When compared to equal milligram doses of hyperbaric tetracaine, the duration of s2n-
sory blockade was the same but the time to complete motor recovery was significantly longer for
tetracaine. Addition of 0.2 mg epinephrine significantly prolongs the motor blockade and time to
first postoperative narcotic with MARCAINE Spinal.

Local anesthetics appear to cross the placenta by passive diffusion. The rate and degree of
diffusion is governed by (1) the ree of plasma protein binding, (2) the degree of ionization, and
(3) the degree of lipid solubility. Fetal/maternal ratios of local anesthetics appear to be inversely
related to the degree of plasma Erotem binding, because only the free, unbound drug is available
for placental transfer. MARCAINE with a high protein binding capacity (95%) has a low fetal/mater-
nal ratio (0.2 to 0.4). The extent of placental transfer is also determined by the degree of ionization
and lipid solubility of the drug. Lipid soluble, nonionized drugs readily enter the fetal blood from the
maternal circulation.

Depending upon the route of administration, local anesthetics are distributed to some exten: to
all body tissues, with high concentrations found in highly perfused organs such as the liver, lungs,
heart, and brain.

Pharmacokinetic studies on the plasma profiles of MARCAINE after direct intravenous injection
suggest a three-compartment open model. The first compartment is represented by the rapid in-
travascular distribution of the drug. The second compartment represents the equilibration of the
drug throughout the highly perfused organs such as the brain, myocardium, lungs, kidneys, and
liver. The third compartment represents an equilibration of the drug with poorly perfused tissuas,
such as muscle and fat. The elimination of drug from tissue distribution depends largely upon the
ability of binding sites in the circulation to carry it to the liver where it is metabolized.

Various pharmacokinetic parameters of the local anesthetics can be significantly altered by lhe
presence of hepatic or renal disease, addition of epinephrine, factors affecting unnary pH, renal
biood flow, the route of drug administration, and the age of the patient. The half-life of MARCAINE in
adultsis 2.7 hours and in neonates 8.1 hours.

Amide-type local anesthetics such as MARCAINE are metabolized primarily in the liver via
conjugation with glucuronic acid. Patients with hepatic disease, especially those with severe
hepatic disease, may be more susceptible to the potential toxicities of the amide-type local
anesthetics. Pipecolylxylidine is the major metabolite of MARCAINE.

The kidney is the main excretory organ for most local anesthetics and their metabolites. Urinary
excretion is affected by urinary perfusion and factors affecting urinary pH. Only 6% of bupivacane
1s excreted unchanged in the urine.

When administered in recommended doses and concentrations, MARCAINE does not ordi
narily produce irritation or tissue damage and does not cause methemoglobinemia.

Copyright, Winthrop-Breon Laboratories, 1984



MARCAINE Spinal—brand of bupivacaine HCI, 0.75% with dextrose, 8.25% injection

INDICATIONS AND USAGE

MARCAINE Spinal is indicated for the production of subarachnoid block (spinal anesthesia).
Standard textbooks should be consulted to determine the accepted procedures and tech-
niques for the administration of spinal anesthesia.

CONTRAINDICATIONS

MARCAINE Spinal is contraindicated in patients with a known hypersensitivity to it or to any
local anesthetic agent of the amide-type.
The following conditions preclude the use of spinal anesthesia:
1. Severe hemorrhage, severe hypotension or shock and arrhythmias, such as complete heart
block, which severely restrict cardiac output.
2. Local infection at the site of proposed lumbar puncture.
3. Septicemia.

WARNINGS

LOCAL ANESTHETICS SHOULD ONLY BE EMPLOYED BY CLINICIANS WHO ARE WELL
VERSED IN DIAGNOSIS AND MANAGEMENT OF DOSE-RELATED TOXICITY AND OTHER
ACUTE EMERGENCIES WHICH MIGHT ARISE FROM THE BLOCK TO BE EMPLOYED, AND
THEN ONLY AFTER INSURING THE IMMEDIATE AVAILABILITY OF OXYGEN, OTHER RESUSCI-
TATIVE DRUGS, CARDIOPULMONARY RESUSCITATIVE EQUIPMENT, AND THE PERSONNEL
RESOURCES NEEDED FOR PROPER MANAGEMENT OF TOXIC REACTIONS AND RELATED
EMERGENCIES. (See also ADVERSE REACTIONS and PRECAUTIONS.) DELAY IN PROPER
MANAGEMENT OF DOSE-RELATED TOXICITY, UNDERVENTILATION FROM ANY CAUSE AND/
OR ALTERED SENSITIVITY MAY LEAD TO THE DEVELOPMENT OF ACIDOSIS, CARDIAC AR-
REST, AND, POSSIBLY, DEATH.

Spinal anesthetics should not be injected during uterine contractions, because spinal fluid
current may carry the drug further cephalad than desired.

A free flow of cerebrospinal fluid during the performance of spinal anesthesia is indicative of
entry into the subarachnoid space. However, aspiration should be performed before the anesthetic
solutionisinjected to confirm entry into the subarachnoid space and to avoid intravascular injection.

MARCAINE solutions containing epinephrine or other vasopressors should not be used con-
comitantly with ergot-type oxytocic drugs, because a severe persistent hypertension may occur.
Likewise, solutions of MARCAINE containing a vasoconstrictor, such as epinephrine, should be
used with extreme caution in patients receiving monoamine oxidase inhibitors (MAOI) or antide-
pressants of the triptyline or imipramine types, because severe prolonged hypertension may result.

Until further experience is gained in patients younger than 18 years, administration of
MARCAINE in this age group is not recommended.

Mixing or the prior or intercurrent use of any other local anesthetic with MARCAINE cannot be
recommended because of insufficient data on the clinical use of such mixtures.

PRECAUTIONS

General: The safety and effectiveness of spinal anesthetics depend on proper dosage, correct
technique, adequate precautions, and readiness for emergencies. Resuscitative equipment, oxy-
gen, and other resuscitative drugs should be available for immediate use. (See WARNINGS and
ADVERSE REACTIONS.) The patient should have IV fluids running via an indwelling catheter to
assure a functioning intravenous pathway. The lowest dosage of local anesthetic that results in
effective anesthesia should be used. Aspiration for blood should be performed before injection and
injection should be made slowly. Tolerance varies with the status of the patient. Elderly patients and
acutely ill patients may require reduced doses. Reduced doses may also be indicated in patients
with increased intra-abdominal pressure (including obstetrical patients), if otherwise suitable for
spinal anesthesia.

There should be careful and constant monitoring of cardiovascular and respiratory (adequacy
of ventilation) vital signs and the patient’s state of consciousness after local anesthetic injection.
Restlessness, anxiety, incoherent speech, light-headedness, numbness and tingling of the mouth
and lips, metallic taste, tinnitus, dizziness, blurred vision, tremors, depression, or drowsiness may
be early warning signs of central nervous system toxicity.

Spinal anesthetics should be used with caution in patients with severe disturbances of cardiac
rhythm, shock, or heart block.

Sympathetic blockade occurring during spinal anesthesia may result in peripheral vasodilation
and hypotension, the extent depending on the number of dermatomes blocked. Blood pressure
should, therefore, be carefully monitored especially in the early phases of anesthesia. Hypotension
may be controlled by vasoconstrictors in dosages depending on the severity of hypotension and
response of treatment. The level of anesthesia should be carefully monitored because it is not
always controllable in spinal techniques. E

Because amide-type local anesthetics such as MARCAINE are metabolized by.the'live fiiese h’

drugs, especially repeat doses, should be used cautiously in patients with hepatic disease. Pati
with severe hepatic disease, because of their inabili% to ﬁmﬁmwéﬂeﬁcsﬁ ally, are
at a greater risk of developing toxic plasma ¢t . Local anesthetics should also be used
with caution in patients with impaired cardiovascular function because they may be less able to
compensate for functional changes associated with the prolongation of A-V conduction produced
by these drugs. However, dosage recommendations for spinal anesthesia are much lower than
dosage recommendations for other major blocks and most experience regarding hepatic and car-
diovascular disease dose-related toxicity is derived from these other major blocks.

Serious dose-related cardiac arrhythmias may occur if preparations containing a vasoconstric-
tor such as epinephrine are employed in patients during or following the administration of potent
inhalation agents. In deciding whether to use these products concurrently in the same patient, the
combined action of both agents upon the myocardium, the concentration and volume of vasocon-
strictor used, and the time since injection, when applicable, should be taken into account.

Many drugs used during the conduct of anesthesia ar< considered potential triggering agents
for familial malignant hyperthermia. Because it is not known whether amide-type local anesthetics
may trigger this reaction and because the need for supplemental general anesthesia cannot be
predicted in advance, it is suggested that a standard protocol for management should be available.
Early unexplained signs of tachycardia, tachypnea, labile blood pressure, and metabolic acidosis
may precede temperature elevation. Successful outcome is dependent on early diagnosis, prompt
discontinuance of the suspect triggering agent(s) and institution of treatment, including oxygen
therapy, indicated supportive measures, and dantrolene. (Consult dantrolene sodium intravenous
package insert before using.)

The following conditions may preclude the use of spinal anesthesia, depending upon the physi-
cian’s evaluation of the situation and ability to deal with the complications or complaints which may
occur:

© Preexisting diseases of the central nervous system, such as those attributable to pernicious
anemia, poliomyelitis, syphilis, or tumor.

° Hematological disorders predisposing to coagulopathies or patients on anticoagulant
therapy. Trauma to a blood vessel during the conduct of spinal anesthesia may, in some
instances, result in uncontrollable central nervous system hemorrhage or soft tissue
hemorrhage.

e Chronic backache and preoperative headache.

© Hypotension and hypertension.

e Technical problems (persistent paresthesias, persistent bloody tap).

e Arthritis or spinal deformity.

e Extremes of age.

 Psychosis or other causes of poor cooperation by the patient.

Information for Patients: When appropriate, patients should be informed in advance that
they may experience temporary loss of sensation and motor activity, usually in the lower half of the
body, following proper administration of spinal anesthesia. Also, when appropriate, the physician
should discuss other information including adverse reactions in the MARCAINE Spinal package
insert.
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MARCAINE Spinal—brand of bupivacaine HCI, 0.75% with dextrose, 8.25% injectior:

Clinically Significan Drug in.>ractions: The aciministration of local anesthetic solutions
containing epinephrine ort.orepinephrine to patients receiving moroamine oxidase inhibitors or
tricyclic antidepressants may produce severe, prolonged hypertension. Concurrent use of these
agents should generally be avoided. In situations when concurrent therapy is necessary, careful
patient monitoring is essential.

Concurrent administration of vasopressor drugs and of ergot-type oxytocic drugs may cause
severe persistent hypertension or cerebrovascular accidents.

Phenothiazines and butyrophenones may reduce or reverse the pressor effect of epinephrine.

Carcinog is, Mutag is, Impa t of Fertility: Long-term studies in animals of
most local anesthetics including bupivacaine to evaluate the carcinogenic potential have not been
conducted. Mutagenic potential or the effect on fertility have not been determined. There is no
evidence from human data that MARCAINE Spinal may be carcinogenic or mutagenic or that it
impairs fertility.

Pregnancy Category C: Decreased pup survival in rats and an embryocidal effect in rabbits
have been observed when bupivacaine hydrochloride was administered to these species in doses
comparable to 230 and 130 times respectively the maximum recommended human spinal dose.
There are no adequate and well-controlled studies in pregnant women of the effect of bupivacaine
on the developing fetus. Bupivacaine hydrochloride should be used during pregnancy only if the
potential benefit justifies the potential risk to the fetus. This does not exclude the use of MARCAINE
Spinal at term for obstetrical anesthesia. (See Labor and Delivery.)

Labor and Delivery: Spinal anesthesia has a recognized use during labor and delivery.
Bupivacaine hydrochloride, when administered properly, via the epidural route in doses 10 to 12
times the amount used in spinal anesthesia has been used for obstetrical analgesia and anesthesia
without evidence of adverse effects on the fetus.

Maternal hypotension has resulted from regional anesthesia. Local anesthetics produce vaso-
dilation by blocking sympathetic nerves. Elevating the patient's legs and positioning her on her left
side will help prevent decreases in blood pressure. The fetal heart rate also should be monitored
continuously and electronic fetal monitoring is highly advisable.

It is extremely important to avoid aortocaval compression by the gravid uterus during adminis-
trations of regional block to parturients. To do this, the patient must be maintained in the left lateral
decubitus position or a blanket roll or sandbag may be placed beneath the right hip and the gravid
uterus displaced to the left.

Spinal anesthesia may alter the forces of parturition through changes in uterine contractility or
maternal expulsive efforts. Spinal anesthesia has also been reported to prolong the second stage of
labor by removing the parturient's reflex urge to bear down or by interfering with motor function. The
use of obstetrical anesthesia may increase the need for forceps assistance.

The use of some local anesthetic drug products during labor and delivery may be followed by
diminished muscle strength and tone for the first day or two of life. This has not been reported with
bupivacaine. :

There have been reports of cardiac arrest during use of MARCAINE 0.75% solution for epidural
anesthesia in obstetrical patients. The package insert for MARCAINE hydrochloride for epidural,
nerve block, etc, has a more complete discussion of preparation for, and management of, this
problem. These cases are compatible with systemic toxicity following unintended intravascular
injection of the much larger doses recommended for epidural anesthesia and have not occurred
within the dose range of bupivacaine hydrochloride 0.75% recommended for spinal anesthesia in
obstetrics. The 0.75% concentration of MARCAINE is therefore not recommended for obstetrical
epidural anesthesia. MARCAINE Spinal (bupivacaine HCI 0.75% with dextrose 8.25%) is recom-
mended for spinal anesthesia in obstetrics.

Nursing Mothers: It is not known whether local anesthetic drugs are excreted in human milk.
Because many drugs are excreted in human milk, caution should be exercised when local anesthet-
ics are administered to a nursing woman.

Pediatric Use: Until further experience is gained in patients younger than 18 years, administra-
tion of MARCAINE Spinal in this age group is not recommended.

ADVERSE REACTIONS

Reactions to bupivacaine are characteristic of those associated with other amide-type local
anesthetics.

The most commonly encountered acute adverse experiences which demand immediate coun-
termeasures following the administration of spinal anesthesia are hypotension due to loss of sympa-
thetic tone and respiratory paralysis or underventilation due to cephalad extension of the motor level
of anesthesia. These may lead to cardiac arrest if untreated. In addition, dose-related convulsions
and cardiovascular collapse may result from diminished tolerance, rapid absorption from the injec-
tion site, or from unintentional intravascular injection of a local anesthetic solution. Factors influenc-
ing plasma protein binding, such as acidosis, systemic diseases which alter protein production, or
competition of other drugs for protein binding sites, may diminish individual tolerance.

Respiratory System: Respiratory paralysis or underventilation may be noted as a result of up-
ward extension of the level of spinal anesthesia and may lead to secondary hypoxic cardiac arrest if
untreated. Preanesthetic medication, intraoperative analgesics and sedatives, as well as surgical
manipulation, may contribute to underventilation. This will usually be noted within minutes of the
injection of spinal anesthetic solution, but because of differing maximal onset times, differing inter-
current drug usage and differing surgical manipulation, it may occur at any time during surgery or
the immediate recovery period.

Cardiovascular System: Hypotension due to loss of sympathetic tone is a commonly encoun-
tered extension of the clinical pharmacology of spinal anesthesia. This is more commonly observed
in patients with shrunken blood volume, shrunken interstitial fluid volume, cephalad spread of the
local anesthetic, and/or mechanical obstruction of venous return. Nausea and vomiting are fre-
quently associated with hypotensive episodes following the administration of spinal anesthesia.
High doses, or inadvertent intravascular injection, may lead to high plasma levels and related de-
pression of the myocardium, decreased cardiac output, bradycardia, heart block, ventricular arrhy-
thmias, and, possibly, cardiac arrest. (See WARNINGS, PRECAUTIONS, and OYERDOSAGE
sections.)

Central Nervous System: Respiratory paralysis or underventilation secondary to cephalad
spread of the level of spinal anesthesia (see Respiratory System ) and hypotension for the same
reason (see Cardiovascular System ) are the two most commonly encountered central nervous
system-related adverse observations which demand immediate countermeasures.

High doses or inadvertent intravascular injection may lead to high plasma levels and related
central nervous system toxicity characterized by excitement and/or depression. Restlessness, anxi-
ety, dizziness, tinnitus, blurred vision, or tremors may occur, possibly proceeding to convulsions.
However, excitement may be transient or absent, with depression being the first manifestation of an
adverse reaction. This may quickly be followed by drowsiness merging into unconsciousness and
respiratory arrest. X .

Neurologic: The incidences of adverse neurologic reactions associated with the use of local
anesthetics may be related to the total dose of local anesthetic administered and are also depen-
dent upon the particular drug used, the route of administration, and the physical status of the
patient. Many of these effects may be related to local anesthetic techniques, with or without a
contribution from the drug. .

Neurologic effects following spinal anesthesia may include loss of perineal sensation and sex-
ual function; persistent anesthesia, paresthesia, weakness and paralysis of the lower extremities,
and loss of sphincter control all of which may have slow, incomplete, or no recovery; hypotension;
high or total spinal block; urinary retention; headache; backache; septic meningitis; meningismus;
arachnoiditis; slowing of labor; increased incidence of forceps delivery; shivering; cranial nerve
palsies due to traction on nerves from loss of cerebrospinal fluid; and fecal and urinary inconti-
nence.

Allergic: Allergic-type reactions are rare and may occur as a result of sensitivity to the local
anesthetic. These reactions are characterized by signs such as urticaria, pruritus, erythemra, an-
gioneurotic edema (including laryngeal edema), tachycardia, sneezing, nausea, vom.ung, dizzi-
ness, syncope, excessive sweating, elevated temperature, and, possibly, anaphylactoid-like
symptomatology (including severe hypotension). Cross sensitivity among members of the amide-
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for LDA Approval)

Sponsor: BREON Division of Sterling Drug Inc.
N.Y.C. :

Name of Product: Marcaine Spinal (bupivacaine HC1 0.75% with dextrose
8.25%)

Category and Use: Amide type local anesthetic; this #DA is for subarachnoid
injection {spinal anesthesia)

Date of Submissions: May 3, 1983 (final printed labeling)
March 31, 1983 (supplemental reprints)

Additional Relevant Reviews: My Original iDA Review dated 19 FEB'82
My review dated 25 March 1983
Memorandum of 29 March 1383 Meeting

CLINICAL SUMMARY:

3 May 1983 Submission: The final printed packace insert submitted on

3 May 1983 is clinically acceptable. This package insert reflects agreements
on labeling made by the clinical staff of BREON and the clinical staff of
HFH-160 at the meeting of 29 March 1983.

The sponsor's summary and analysis of Dr. Moore's study is also submitted
for the record. The difference between BREON's . and Dr. Moore's
analysis of duration is explained sufficiently in the Memorandum

of the 29 March 1983 Meeting.

31 March 1983 Submission: Another copy of the writing in support of
obstetrical use of bupivacaine for spinal anesthesia is Submitted, this

time with copies of the references cited. This draft was prepared by

BREOH in conjunction with Gerard Ostheimer, M.D. of Brigham and Women's
Hospital and has already been summarized in my review dated 25 March 1983.
For concylsions and recommendations based upon this draft, see 25 March 1983
review; essentially, the clinical staff of HFN-160 accepts their point of
view (Drs. Mann, Russell & Scally) and recommends use of this product

in obstetrics (for the initial package insert).

Some of the references will be briefly cited; these will make more sense
it foll@wed with a copy of my 25 March 1983 review and/or the above
cited draft by BREON and Dr. Ostheimer:

G.A.McGuinness, et. al., Univ. of Iowa, Anesthesiology 49: 270-273, 1978
The authors note previous studies at smailer doses revealed no

neurobehavioral changes in infants of mothers who received 3
bupivacaine epidural anesthesia. They used a Targe mean dose ()45
of 168 mg bupivacaine in ten cases of epidural anesthesia for ‘L
delivery by Cesarean section. A comparative group of ) %

ten cases involved mothers who received tetracaine spinal

anesthesia for Cesarean section (10 + 2 mg). Infants in the
two groups were indistinguishable after delivery in terms of
their motor organization, responsiveness to external stimuli,

and habituation to repetitive stimuli. Detectable neurobehavioral
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effects were absent at 4 hour and 24 hour (after delivery) testing;
the examiner was unaware of the anesthetic management of the mother.

R. kodgkinson, et. al., Albert Zinstein (Bronx) and U. of Texas (San
Antonio), Am. J. Obst. Gynec. 132(6): 670-674, Nov. 1978.

Fifty mothers received spinal enesthesia with 6-8 mg tetracaine spinal
for Cesarean section. The results were compared to fifty mothers
whno received ketamine for induction of general anesthesia and

fifty mothers who received tiop_ental for general anesthesia.
Neonatal neurobehavioral testing was performed at 8 hours of age

and 24 hours later by an evaluator who did not know which form

of anesthesia the mother received. Spinal anesthesia was

associated with the greatest percentage of high scores at both

the test periods for overall assessment, pinprick response, tone,
rooting, sucking, Morro response, placing, alertness and total
decrement or habituation scores.

S. Datta, G.W.0Ostheimer, et. al., Brigham & Women's, Anesthesiology
53: S303, Sept. Supplement 1980. ,

Fifty healthy parturients undergoing elective Cesarean section
received 55-65 mg of lidocaine by subarachnoid block. The interval

between drug usage and-delivery was 13 minutes and the interval between

incision and delivery was 126 seconds. Apgar scores and acid base
determinations were as expected in normal obstetrical practice. The
important thing to note is that, at delivery, materna]aﬁ

- venous blood and umbilical vein and artery blood was collected
for lidocaine determination; the mean values were in the
clinically insignificant % - - range:

Mean Values (ug/ml)

Maternal vein  0.63

Umbilical vein 0.17

Umbilical artery 0.11
Fetal/maternal ratio (UV/MV) = 0.4

C e

J.Meyer and H. Nolte, Inst. Anesth. Minden, West Germany,
Regional-Anaesthesie 1: 38-40, 1978. ,
An. isobari h "7 spinal anesthetic was
administereé to lf patients with 15 mg bupivacaine. The
initial CSF concentration was 284 ug/ml and after 240
minutes it was only 7 ug/ml. "At the administered amount
of 15 mg bupivacaine, it could not be detected in the blood

plasma."



.K.Abboud, et. al., U. of Southern Calif., Anesthesiology 55: A315,
Sep Supplemant 1981.
The resu]ts of epidural anesthesia with three different local
anesthetics were compared in 87 patients: bupivacaine 0.5% (n = 28),
chloroprocaine (2-3%?) (n = 28 and lidocaine 1.5% (n = 31).
The indication was labor and delivery. Neonatal examinations were
performed at 2 & 24 hours of life using the Early Neonatal Heurobehavioral
Scale (ENNS). Results were also compared to evaluation of 10 infants
whose mothers had not received medications or anesthesia for labor
and delivery. The important thing to note is that ENNS, cord
acid base status& Apgar scores showed no differences between the
three groups. Also, none of the 3 groups scored lower than the control
group for any of the ENNS tests.
An expanded version of this was also published in Anes. & Analg.
(61:638-644, 1982).

S. Datta, et. al., Brigham & Women's, Anesthesiology 52: 48-51, 1980.
Epidural anesthesia was performed for Cesarean section with
bupivacaine 0.75% (n = 15), chloroprocaine 3% (n = 15) & etidocaine
1% (n = 10). The important thing to note at this time is that’

fetal outcome, as determined by Apgar scores, acid-base status

and neurobehavioral testing (2 & 4 hours of age, performed by

a person who - was not involved in anesthetic management) were
equa]]y good in all groups. E1ghty to 90 percent of the neonates

in each group had high scores in all of the neurobehavioral test
variables and none wéﬁ% markedly depressed.

J. Scanlon, et. al., Brigham and Women's, Anesthesiology 45: 400-405,
1976.

This was the first neurobehavioral study involving bupivacaine.

Twenty newborns were evaluated at 2 to 4 hours of Tife after

their mother had received bupivacaine epidural for labor and

vaginal delivery. No neurobehavioral modifications were noted as a group;
these infants did not have the decrease in muscle tone and strength

that had been observed in an earlier study involving lidocaine

and mepivacaine.

COYCLUSION AND RECOMMENDATION:

Thz final printed package insert submitted on 3 May 1983 is clinically
acceptable and in accordance with that agreed to and accepted by
thz clinical staff of HFN-160 and the clinical staff of BREON

at the Meeting of 29 March 1983, ~ __ .
© _. This is all exp1a1ned . _on page

onz of this review. The rest of this review is for the record only
ani to assist in possible future retrieval.

This application can now be approved clinically under 505 (b) (1)
ani 505 (b) (6) of the Federal Food, Drug, and Cosmetic Act.

CEETQMJAL\Si --SMLQJJhL,DaVid Lawrence Scally, M.D.

( Medical Officer---HFN-160 @/ bolE
L‘:.‘:!{ 720

@ e/
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{DA 18-692 2 Date Completed: 25 March 1983
REVIEW AND EVALUATION OF CLINICAL DATA AND LABELING

Sponsor: STERLING DRUGS (BREON)
HYC

Name of Product: Marcaine Spinal (bupivacgine HC1 0.75% with dextrose 8.25%
' ' injection), subject of approvable letter dated 20 July 1982

Date of Submissions: 1 March 1983 (repléces second part of 7 Feb. 1983 submission)
7 Feb. 1983 (replaces 23 Sept. 1982 submission)
23 Sept. 1982

CLINICAL SUMMARY:

A labeling conference on this pending NDA is long overdue, and it is now scheduled
for Tuesday 29 March 1983 at 10:30 hours. This review is intended as preparation
fi*- that meeting and to make recommendations concerning usage of Marcaine Spinal

. in obstetrical anesthesia.

OBSTETRICAL ANESTHESIA/ANALGESIA:

The sponsor feels that the portion of the letter dated 20 July 1982 which requests
that the packaace contain the followina (PRECAUTIONS section) exerpt be changed:

The revision would add instructions for use of MARCAINE Spinal in obstetrics.

The support for use of MARCAIHE Spinal in Obstetrics is written by Breon Labs.

in consultation with Gerard W. Ostheimer, M.D., Director of Obstetric Anesthesia,
Brigham & Women's Hospital, Boston, Massachusetts.

The main argument centers around the fact that there are now at least five
publications which demonstrate that epidural bupivacaine is not associated

with known neurobehavioral alteration in the newborn (five references cited).
The recommended dose of bupivacaine for spinal anesthesia is 1/10 that

required for epidural anesthesia. The fetal/maternal ratio at delivery

for epidural bupivacaine is about 0.3, depending on the clinical conditions

of course, and this is considered clinically acceptable for a local anesthetic.
Two studies have shown no neurobehavioral changes in the newborn when spinal
anesthesia with tetracaine was used for cesarean delivery (two references cited).
Clinical data employing lidocaine 55-65 mg for subarachnoid block before
cesarean delivery (S.Data, et. al.,from Dr. Ostheimer's group, reference cited)
reveals relatively lTow maternal vein concentration at delivery (mean 0.63 ug/ml)
relatively lTow umbilical vein (mean 0.17 ug/ml) & umbilical artery (mean 0.11
ug/ml) concentrations and - .~ 7 - an acceptable fetal/maternal ratio (0.4).
A reference is also cited in which it was not possible to detect bupivacaine

at any concentration in venous plasma (20 samples in 5 patients) following the
injection of 15 mg isobaric bupivacaine with 15 ug epinephrine added (to provide
anesthesia for lower body surgery). "SINCE ABOUT 1/10 THE AMOUNT OF BUPIVACAINE
IS USED FOR SPINAL ANESTHESIA AS IS USED FOR EPIDURAL ANESTHESIA, IT COULD BE
EXPECTED THAT ONLY 1/10 THE DRUG COULD. REACH THE FETUS. SINCE THERE WERE NO
NEUROBEHVAIORAL EFFECTS WITH EPIDURAL DOSES, THERE WOULD CERTAINLY BE NO
NEUROBEHAVIORAL EFFECTS WITH SPINAL DOSES."
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For those unfamiliar with neurobehavioral research, let it be noted that
neurobehavioral studies are imperfectly controlled or uncontrolled. The
witholding of known safe and effective analgesics/anesthetics from a
comparable group of patients in labor poses ethical problems that have

not been effectively solved. I am familiar with the neurobehavioral studies
supporting no effect for bupivacaine and ¥t is my opinion that they meet

the current and prevailing standard, imperfect though it be.

A negative study is cited by BREON, much to their and Dr. Ostheimer's credit
(D.B.Rosenblatt, et. al., St. Mary's Hospital, London, etc., The Influence of
Maternal Analgesia on leonatal Behavior: II. Epidural Bupivacaine.
British J1. Obst. & Gynaec. 88: 407-413, April 1981). They point out a
number of faults with that study: 1. Specific information about the obstetric
variables encountered is totally lacking, 2. The approach to perinatal
pharmacokinetics is naive, 3. There is no reported evaluation of acid-base
status of mother and newborn at the time of delivery; this seems especially
crucial in view of the statement "infants with greater exposure to bupivacaine
in utero were more likely to be cyanotic and unresponsive to their
« surroundings"; cyanosis directly attributable to bupivacaine has never
been noted (at Bricham and Women's Hospital), 4. To relate drug exposure at
birth toHehavior on day 42 without considering environmental factors is to
ignore a very importent variable, 5. Increased muscle tone with increased exposure to
bupivacaine contradicts all previous experience;. ‘ :

when Tocal anesthetics effect neonatal muscle tone they generally are associated
with decreased muscle tone, and finally 6. No attempt to avoid hypotension is
described; intravenous glucose (5%) was started but not for rehydration (this
could also cause neonatal hypoglycemia).

I have examined that publication and have the impression that BREON & Dr.
Ostheimer were being most kind in their critique of the publication. It is

an attempt to correlzte neurobehavioral testing during the first 42 days of

life with total maternal dose of epidural bupivacaine, umbilical cord

blood concentration and "drug exposure" (some figure, units not given, derived
from umbilical cord concentration multiplied by the time from first administration
of bupivacaine until delivery). Maternal selection is not described. The

number of patients who participated is not stated. Duration of Tabor is not taken
into consideration or otherwise noted. Maternal complications are not noted.
There are no understandable tables of "drug exposure" (mean, range and, as noted
above, units). As zlready cited above, patients were not hydrated and information
on blood pressure is not provided. The claim is made that infants with greater
exposure to bupivacaine in utero were more 1ikely to be cyanotic and unresponsive
to their surroundings. Visual skills and alertness decreased with increased

cord blood concentration, particularly on the first day of life but throughout

6 weeks. Adverse effects of bupivacaine on .infant motor organization, .
"his ability to control his own state of consciousness" and response to stress
were also observed. Muscle tone alone appeared to improve with increase in

the value of the drug variables. I recommend that this paper, containing no
meaningful tables correlating neurobehavioral alterations with bupivacaine
administration to the mother before delivery, be ignored.

REVIEWER'S IMPRESSION: -

It is the opinion of this veviewer that the sponsor and consulia nt have

provided sound and 1ogica]}}or use. of Marcaine (bupivacaine HC1) §bina] ‘suggort X
in obstetrical anesthetic practice. The initial package insert should contain
prescribing information for use of Marcaine Spinal in obstetrics.




REVIEW OF THE PACKAGE INSERT:

This need not be a definitive review of the draft package insert (contained in
the submission dated 7 Feb.83). A1l that need be done now is make notes for-
discussion with the sponsor at the upcoming meeting, now scheduled for

Tuesday 29 March 1983 at 10:30 hours. . s

page 4---middle of page, under Pharmacokinetics: Consider changing the reference
to epinephrine prolonging the duration of action so that it reads "----- sometimes
prolonging the duration of action." There seems 1ittle doubt that epinephrine
prolongs the action of bupivacaine for spinal anesthesia, but this is a general
discussion of many uses and dosaces of bupivacaine and epinephrine cannot

account for the unusually prolonged duration of some peripheral nerve blocks.

page 5--top, under discussion of onset and duration: Change: "----- following

a 12 mg dose averages 2 hours with or without = ° 0.2 mg epinephrine."
To:

[ | f

. Reference: D.C.Moore, Anes. & Analg. 59: 743-750, 1980, especially Table I,
top of page 746. This is available on page 280, etc., of NDA Vol. 1.1.

page 15---bottom, under Clinically Significant Drug Interactions:

Change the first sentence ("The administration of---=--=u- or hypertension.")

so that it reads: "The administration of local anesthetic solutions containing
epinephrine or norepinephrine to patients receiving monoamine oxidase inhibitors or
tricyclic antidepressants may produce severe, prolonged hypertension."

Add also a separate paragraph which reads: "Phenothiazines and butyrophenones
may reduce or reverse the pressor effect of epinephrine."

The earlier draft was a mistake of my own doing, and now that I have a
second chance to correct it (see Memorandum from Acting Director, HFD-100,
dated 23 JUN '82, and my reply Memorandum,dated 25 June 1982) I might as well. try.

Note, also, that some of this information is repeated (see page 11 of the
draft package insert). Is this really necessary? (Ask sponsor at meeting).’

page 19----middle of page (ADVERSE REACTIONS): End the .~ . paragraph ("The

most commonly--===m==z=n .")with: "Factors influencing plasma protein
binding, such as acidosis, systemic diseases which alter protein production

or competition of other drugs for protein binding sites, may diminish individual
tolerance."

Source: Approvable letter dated 20 July 1982 and page 12 of the printed
Class Labeling Guideline for Local Anesthetics (subject of Federal Register
Notice 47FR: 41636 Sept. 21, 1982).

page 26----Change (mean seizure - ;i‘ ~o!—E bupivacaine in the rhesus

monkeys) to read: "----- (mean)----arterial plasma concentration of
4.5 ug/ml1." - :

Reference: E.S.Munson, et. al., Etidocaine, Bupivacaine, and Lidocaine
Seizure Tresholds in Monkeys, Anesthesiology 42: 471-478, 1975, especially
Teble I on page 472.



page 4----
CONCLUSIONS AND RECOMMENDATIONS:

Logical support has been provided for use of Marcaine Spinal in
obstetrical anesthesia. The initial package insert should now
contain prescribing information for such usage.

The review of the package insert, contained in the 7 Feb. 1983
submission, is for discussion with the sponsor at the upcoming
meeting, now scheduled for Tuesday 29 March 1983 at 10:30 hours.
Final recommendations will, hopefully, be made after that meeting.

(§57L4¢;Q Lp ~g&nlu%&~ .
g David L. Scally, M.D. ”(' 3/15/%3

6 Medical Officer----HFN-160 2
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NDA 18-692 D: Completed: 19 February 1982.
Review and Evaluation of Clinical Data (Original NDA)

Sponsor: Sterling Drug Inc.
90 Park Ave., N.Y.C. 10016
(212-972-4141)

Name of Product: Marcaine Spinal (bupivacaine hydrochloride 0.75% with
dextrose 8.25% injection)

E :aye 13 October 1981 (First and original application).
Eagegori ané ﬁée: lﬁ1s app]1caiion is for use as a spinal anesthetic (also known
as subarachnoid or intrathecal injection) at dosages approximately 1/10 those

already approved for local infiltration, peripheral nerve block and epidural

block.
(Breon-Div. of Sterling)

Related Applications: Marcaineis approved for local infiltration, peripheral
nerve block and epidural block. The patent has expired and qeqs&jc applications,

with literature support. have been approved for | Both
for bupivacaine for spinal anesthesia

Reviews by Colleagues:

1. First, see the Pharmacology and Toxicology Review of D.H.Jean, Ph. D.,
dated 18 Dec. 1981. Dr. Jean has the impression that the preclinical

data supports approvability of this application and recommends approval
from a pharmacology standpoint. I agree.

2. Second, see the Chemistry and Manufacturing Control Review of

Mr. Stanley Koch, dated 12 November 1981, Multiple manufacturing
control deficiencies, cited by Mr. Koch, make this application
non-approvable from a manufacturing controls standpoint. I am
concerned with only one of these points; Mr. Koch has called it

to my attention, and again noted in his text, that the lower limit

of the pH will be ®® or ®® (see pages 6, 7 and 10 of the review and
page 2 of a resulting 18 December 1981 letter to the sponsor). I
know of no harm that could result from this low pH, particularly at the
Tow volume employed. Still, we are now inquiring into the safety of
unintended injection of larger volumes of Tocal anesthetics into the
subarachnoid space during the intended administration of epidural
anesthesia; one of the factors in this inquiry, though not at present
of established harm to patients, has to do with effect of marketed
solutions of low pH on the patient outcome (localized prolonged
neurological sequelae). In the meanwhile, it would be prudent not

to introduce additional products of low PH, intended for spinal
anesthesia or for which unintended spinal anesthesia is possible,
onto the market without additional justification. I thus support
this particular deficiency called to my attention by the Chemistry
Reviewer. '

Daniel C. Moore, M.D. (Most important U.S. Study)----pages 2-5.

Brett B. Gutsche, M.D.---pageés 6-7. Wm. F. Kennedy, M.D.---page 8.
Eugene Pflug, M.D.---page 8. A.P.Winnie, M.D.---page 9. R.L.Watson---

age 9.

Ei%erature Support---pages 10-17 (additional information is available

on pages 146 through 287 of Volume 1.1 of this application).

Conclusions (including review of the potential package insert)---pages 18

5 2,
Recommendationg------ page 24.

INDEX



@ APP 7 ﬂmary/i\fierived from a very
Daniel C. Moore, M.D. THIS WAY ‘ormative pre-publication

Department of Anesthesiology ON ORIGINAL . 3
Virginia Mason Clinic and Mason Hospital ?;a;§ o:fD;ésgoore, revised
Seattle, Washington. Y ‘

This was a randomized double-blind comparison of bupivacaine and tetracaine in
435 patients. Of these, 235 had operations on the Tower extremity

or perineum (Group I) and 200 patients had intra-abdominal gynecological
surgery (Group II).

Ejther 500 mg or oral ‘”@;or 30-60 mg of flurazepam was
administered for sleep the night before surgery. Preanesthetic medication
consisted of meperidine 150 mg or morphine 15 mg, plus atropine 0.4 mg,
administered intramuscularly one hour prior to anesthesia.

Each drug was dispensed in 2 ml ampules containing 0.75% drug (tetracaine or
bupivacaine) in 8.25% dextrose. Patients in Group I recelved 1 ml of
solution (7.5 mg of tetracaine or bupivacaine) and those in Group II
received 1.6 m1 (12 mg). These dosages were in keeping with Dr. Moore's
previous experience and previous total dosage of tetracaine, having made the
judgement(from previous clinical investigators and animal research) that
toe potency of bupivacaine and tetracaine are similar for spinal anesthesia.
In Group I and the first 100 patients in Group II,
the local anesﬂéﬁ@ic solution did not contain epinephrine. In the remaining
100 patients in Group II, 0.2 mg of epinephrine (standard for Dr. Moore, an
authority on use of local anesthetics in clinical practice) was added to the
local anestehtic solution.

Data was gathered in the operating room by the investigator &in the recovery room
by trained registered nurses, with the investigator subject to call. Postoperative
rounds were made by the investigator. Onset of analgesia was judged to start
when the patient could not distinguish cold when the skin was touched by an
alcohol sponge (every five seconds testing was conducted, using a stopwatch);

the area tested was below the iliac crest in the distribution of the lateral
femoral cutaneous nerve. Maximum sensory analgesia and the dermatome level

of same was evaluated by progressively pinching the lower extremities, abdomen
and thorax with Allis forceps at 30 second intervals timed by the clock in

the operating room, until an unchanged sensory level occurred. Sensory analgesia
was considered maximum when the patient did not respond to closure of the
foreceps to its first ratchet.

If the scheduled surgery caused pain, anesthesia was considered unsatisfactory and
patients with unsatisfactory anesthesia were not included in the analysis of

the variables studied; manipulation of abdominal viscera and the diaphragm was
expected to cause pain, because spinal anesthesia does not ordinarilly block

the phrenic or vagus nerves and associated pain fibers, so discomfort or pain
associated with traction on or packing off of viscera did not result in the
anesthesia being considered unsatisfactory. Surgical procedures lasting longer
than the duration of action of the local anesthetic resulted in the anesthesia
being coded as satisfactory and the duration of effectiveness recorded.

The degree of motor blockade,in the lower extremities, was graded from zero (free
movement of legs and feet) through 3 (unable to flex knees or to move legs); see
footnote in Table I of Dr. Moore's pre-publication draft, page 37 of NDA 18-692,
Volume 1.1 for additional details.

of recovery
Postoperative evaluationpconsisted of response to Allis foreceps, as indicated,
in Group I. In Group II, the duration of sensory anesthesia was based on
its regression of two dermatomes (previous standard of the author). Motor
function was considered normal when the patient could run the heel of one foot

accurately up the skin covering the anterior surfact of the tibia of
the other leg from ankle to knee without the leel wavering, with both legs.
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Finally, the time when ¢ arcotic for pain was administe . was recorded. (:::)

In addition, cerebrospinal fluid was drawn from 100 of these patients to
conduct a special in vitro study of presence or absence of precipitate under
aerobic and anaerobic conditions.

RESULTS:

GROUP I--Unsatisfactory analgesia resulted in one female with bupivacaine (0.8%)
and in 9 males and 10 females with tetracaine (17%); these patients were eliminated
from analysis of variables, as planned, leaving 120 bupivacaine patients and

95 tetracaine patients for analysis. Maximal analgesia was to the seventh
thoracic dermatome (+2) and time to occurrence was 9 minutes (+4) for both
bupivacaine and tetracaine. The duration of satisfactory analgesia prior to
supplementation was 100 minutes + 30 for bupivacaine and 80 + 24 for tetracaine.
The degree of motor block, on the previously cited 0 to 3 scale, was 2.4 + 0.7
for bupivacaine and 2.7 + 0.5 for tetracaine. The duration of motor blockade
was 162 + 49 minutes for bupivacaine and 188 + 56 minutes for tetracaine.

Sixty two percent of the bupivacaine patients (74/120) and 76% of the tetracaine
patients in Group I required a narcotic and/or tranquilizer for pain in the
first 24 hours postoperatively.

The bupivacaine patient with unsatisfactory anesthesia was undergoing Tower
extremity surgery. Five tetracaine patients undergoing Tower extremity
surgery, 2 undergoing transurethral resection of the prostate, 9 undergoing
vaginal hysterectomy and 3 undergoing other (rectal, penile, testicular, etc.)
surgery account for the 19 cases of unsatisfactory anesthesia. in Group I.

Remember that this is a pure study of onset and duration of bupivacaine and
tetracaine, in that epinephrine was not added in Group I clinical investigation.

GROUP II--Unsatisfactory anesthesia occurred in 13 patients who did not receive
epinephrine, 5 for bupivacaine and 8 for tetracaine, and 13 patients who
received epinephrine, 7 for bupivacaine and 6 for tetracaine. As stated,

these patients were excluded from analysis of variables.

Without epinephrine, essentially the same maximum level of analgesia was

achieved with both drugs (to about the fourth thoracic dermatome in both

cases; the degree of motor block in the cases analyzed was judged complete

in all cases for both drugs.(scale rating of "3"). The duration of satisfactory
analgesia prior to supplementation was, for all practical purposes, identical

for both drugs (92 + 16 minutes for bupivacaine and 838 + 14 minutes for
tetracaine). Tetracaine was slightly faster in achieving maximum thoracic
dermatomg?eve] of analgesia (8 + 2 minutes versus 10 + 4 minutes for bupivacaine).
The time for maximum degree of motor blockade (in this case from a rating of
"zero" ggﬁ rating of "3") was also faster for tetracaine than for bupivacaine

(8 + 4 minutes versus 13 + 8 minutes). The duration of motor blockade

was longer for tetracaine than for bupivacaine (234 + 51 minutes versus

202 + 49 minutes). Remember, agaiT, that patients with unsatisfactory anesthesia
were excluded from analysis., ~nalysis of 45 bupivacaine cases and 42 tetracaine cases.

With epinephrine 0.2 mg, essentially the same maximum level of analgesia

was acnieved tor botirdrugs (fourth thoracic dermatome + 2 for bupivacaine

and third thoracic dermatome + 2 for tetracaine). Maximum sensory level

was achjeved in about the same amount of time for both drugs (9 + 3 minutes

for bupyvacaine and 11 + 7 for tetracaine). The duration of satisfactory
analgesia prior to supplementation was 136 + 30 minutes for bupivacaine and

113 + 37 minutes for tetracaine. The degree of motor block, in all cases

for analysis, was maximum ("3" on the rating scale). Analysis of 43 bupivacaine
cases and 44 tetracaine cases. The onset (not maximum onset) was slightly faster
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for bupivacaine (about 40 seconds mean versus 47 seconds mean, allowing 11-21
seconds variability). The duration of motor blockade in the Tower extremities
for bupivacaine was 279 + 60 minutes; 371 + 67 minutes for tetracaine. The
time of first narcotic administration for bupivacaine was 196 + 41 minutes;
229 + 68 minutes for tetracaine.

The duration of motor blockade was prolonged by a mean of 38% by the addition
of 0.2 mg epinephrine to the bupivacaine solution (a mean of 279 minutes versus
a mean of 202 minutes). The duration of satisfactory analgesia prior to
supplementation was prolonged by a mean of 48% by the addition of 0.2 mg of
epinephrine to the bupivacaine solution (a mean of 92 minutes versus a mean

of 136 minutes). The time of first narcotic administration was similarly
prolonged by a mean of 21% (162 minutes versus 196 minutes). Maximum degree of
motor blockade was slightly slower when bupivaciane was administered
without epinephrine (13 minutes versus 10 minutes mean). A1l of this is

in keeping with the previously well known fact that the administration of
epinephrine to final spinal anesthetic solutions (usually about 0.2 mg total)
will add about half as much time again to the effective duration of action

of the spinal anesthesia; the figure of 48% for duration of satisfactory
analgesia, during surgery, is right onto half as much time again duration.

See Table 6, page 42 of Volume 1.1, NDA 18-692. Results for tetracaine

were, briefly, similar (see Table 5, same reference).

No differences in the incidence of complications between the two drug treatment
groups were noted. Nauses and vomiting without hypotension were noted in

10% of the patients (45) during surgery; operative hypotension was noted in

16% of the patients (71) during surgery (not unexpected because of the relaxation
of sympathetic tone which occurs from spinal anesthesia----this is easily managed by
people trained in the practice of anesthesia by screening of patients who

might be harmed by such practice and use of large volume parenteral therapy and,
sometimes,vasopressors to manage the condition when it occurs); one case of
cephalad spread of Tlocal anesthetic drug was noted (0.23%). In this latter case,

a thirty degree Trendelenberg position was requested by the surgeon about 75
minutes after the injection of 12 mg of tetracaine; within five minutes, the level
of analgesia had moved from the fourth thoracic to the second cervical dermatome,
requiring general anesthesia, endotracheal intubation and assisted respiration

for 45 minutes. The only postoperative complication was that 6 (six) of the

435 patients developed postoperative headache (1.4%).

The pH of human cerebrospinal fluid drawn from 100 patients under anaerobic
conditions ranged from 7.30 to 7.45 (mean 7.36). When 1.5, 3, or 4.5 ml of
0.75% bupivacaine was placed immediately into vacume test tubes
3 : : °f - along with 6, 4.5 and 3 ml of human
cerebrospinal fluid, respectively, no precipitate occurred during an
eight week observation period.(anaerobic conditions). Also, 2 mg of bupivacaine
in 2 m1 of human cerebrospinal fluid , placed immediately into a 2 ml vacume test tube,
did not flake or precipitate during observation for one year. Under aerobic
conditions, bupivacaine precipitated when the pH of human cerebrospinal fluid
reached or exceeded 7.54.

Dr. Moore.conc1gdes that bupivacaine 0.75% in 8.25% dextrose with or without
O%Zlmg epinephrine (0.2.m1 of 1:1000) is safe and reliable for the production
0T teea spinal anesthesia. Whether it is a more satisfactory drug than tetracaine

for spinal block is debatable Epinephri ignifi
_ : 2, phrine 0.2 mg significantly prol i
of effectiveness of bupivacaine (and tetracajne, as is a]readyyw211 Egg;ngheTg:rat1on

?1gh incidence of unsatisfactory anesthesia from the test tetracaine solution in the
ow dosg study canngt be fu]]y explained; his staff is accustomed to a different
tetraca1ne prgparat1qn (crystalline, lyophilized) and differing results are
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not uncormon when preparations are changed (experience of this reviewer with
use of local anesthetics, especially tetracaine for spinal anesthesia); it may
also be that milligram for milligram the sensory effect of bupivacaine may

be greater than that of tetracaine and that the difference comes more into
play in surgical procedures requiring lower dosages.

Tetracaine is, at least in the United States, the standard product for the
production of spinal anesthesia. This study demonstrates that bupivacaine is
at least as reliable as tetracaine. :

i : Clinically speaking, there is Tittle to choose from regarding
onset time, maximum block, dermatome Tevel, etc. between 12 mg of tetracaine
and 12 mgﬁ% bupivacaine. Effective sensory anesthesia times are similar for
the two'3¥ugs (12 mg) and epinephrine prolongs the duration of effective
anesthesia in both cases. The times of motor blockade are similar, except
that epinephrine appears to prolong the motor blockade of tetracaine longer
than thatjof bupivacaine.Let's just say that bupivacaine 12 mg hyperbaric spinal
anesthesia provides about 1% hours of effective surgical anesthesia and that
use of 0.2 mg epinephrine will prolong the effective surgical anesthesia time
by about half again. Marketing experience will undoubtedly provide greater
dose-timefcorrelations of use to individual clinicians.

Detajiled management of spinal hypotension is not provided, however this lack

of information is no great Toss to the practicing anesthesiologist because they
routinely manage this common_complic ation with large volume parenterals

and/or vasopressors.



Clinical investigation of Brett B. Gutsche, M.D., Professor of Anesthesia and
Obstetrics & Gynecology, Univ. of Pennsylvania, Philadelphia. <IE)

STUDY I--This was an open "pilot study" in 19 obstetrical patients. The solution
was 0.75%ﬁupivacaine in 8.25% dextrose. Doses ranged from 6 mg for vaginal
delivery (4 cases) to 7.5-12 mg for cesarean section and tubal ligation

(15 patients). The superficial summary notes that there were no unexpected
complications and that the investigator concludes that the quality of

spinal anesthesia with bupivacaine is adequate for vaginal deliveries as

well as for cesarean sections and tubal ligations.

STUDY II----Encouraged by the above, a double-blind randomized parallel comparison
of equal mg dosages of hyperbaric tetracaine(0.75% in 8.25% dextrose) and hyperbaric
bupivacaine was undertaken. Fifty female patients undergoing cesarean section
entered the study and 26 received hyperbaric bupivacaine while 24 received
hyperbaric : tetracaine. The dosage was 7.5-12 mg of either tetracaine or
bupivacaine. In 12 of the bupivacaine patients and 17 of the tetracaine

patients 0.2 mg of epinephrine was added. An additional 17 patients undergoing
bilateralpost-partal tubal Tigation received either hyperbaric bupivacaine (9
patients)or hyperbaric tetracaine (8 patients). The dosage was again 7.5-12 mg.

Complications were only as expected from the clinical pharmacology of
spinal anesthesia and the resulting sympathetic denervation of a transient
nature (keep in mind that inferior vena caval compression contributes in
late pregnancy). Fifteen bupivacaine patients experienced hypotension

(8 with a systolic blood pressure greater than 90 and 7 below 90) as

did eighteen tetracaine patients (12 greater than 90 and 6 below). All
were controlled readily with vasopressors (not otherwise detailed in the
summary).The tubal Tigation patients experienced no complications.

In the cesarean section group, onset of the block occurred in about one

minute (bupivacaine). Maximum anesthesia was noted (bupivacaine)

in about 10 minutes ' ' with the addition

of epinephrine to the solution and in about 14 minutes without the

addition of epinephrine. "Onset times were similar for tetracaine solutions".
Regression of anesthesia started at about the same time whether or not
epinephrine was employed (85 versus 82 minutes, in favor of epinephrine).
Regression was complete at 269 minutes average when epinephrine containing
solutionswere employed and at 219 minutes average without epinephrine.
Tetracaine regression started in a mean of 127 minutes when epinephrine

was addedand in a mean of 92 minutes without epinephrine. Regression

in the tetracaine cases was complete in 377 minutes with epinephrine and

in 260 minutes without epinephrine. The summary fails to indicate criteria

for onset i of regression and completion of regression. The anesthesiologist
rated theblocks excellent or satisfactory in all bupivacaine cases and in

22 of the26 tetracaine cases (4 unsatisfactory). There were no other significant
differences between tetracaine and bupivacaine. Supplementation of anesthesia
was required in three tetracaine cases and three bupivacaine cases. Criteria

for excellent, satisafctory and unsatisfactory clinical ratings are not provided
in the summary.

In the lZﬁLba] ligation cases, one tetracaine patient had an inadequate block.
Onset averaged 1-2 minutes for both drugs and time to maximum anesthesia
averaged 13 minutes for bupivacaine and 10 minutes for tetracaine. Regression
began on the average of 86 minutes and was complete by 410 minutes

for bupivacaine; these times were 68 and 216 minutes for tetracaine.

These cases were all apparently without epinephrine, but this is not
specifically stated in the summary.



Gutsche--page 2wo of summary----

REVIEWER'S COMMENTS: | @

This summary is extremely superficial. It is not clear what effect the dosage
range hadon onset and duration; correlation of results by dosage is not provided.
There ardno tables or graphs accompanying this summary. The management of
spinal hypotension is not detailed, however this lack of information is no
great loss to the practicing anesthesiologist because they routinely manage
such cases with Targe volume parenterals and/or vasopressors. Criteria

for onset, duration, onset of regression and completion of regression

are not privided. More important, this study summary cannot be used to
establish obstetrical safety because fetal outcome is not discussed at all.
Under these circumstances, this double-blind randomized parallel comparison
of tetracaine and bupivacaine for spinal anesthesia is no more useful than
the usual uncontrolled study in which patients serve as their own control;
the drug certainly works, when compared to the patient serving as her own
control, and it is certainly safe and free of complications not in keeping
with the clinical pharmacollgy of spinal anesthesia; onset and duration

data, for the potential package insert, cannot be obtained from this study
summary.

A one page draft, with multiple table i

Angits - s (8 slides), a i :
support section (pages 270-279 of Volume Lod}e Ogce ggg?;s %Ee:he'11terature
information of fetal outcome. X & 15 np



William F. Kennedy, jr, D.

Univ. of Washington
Seattle

This was an open study. Forty eight patients were given an average of 10 mg
(range 7.5-12.5 mg) 0.75% bupivacaine in hyperbaric solution, made with the
addition of 8.25% dextrose (specific gravity 1.030-1.035). Three additional
patients received a similar 0.5% bupivacaine hyperbaric solution.

Ninety six percent of the 0.75% patients had anesthesia which was defined as
"excellent", meaning that it was completely satisfactory both objectively

and subjectively for the procedure.(46/48). The two remaining patients required
some sort of supplementation, intravenously in one case (drugs not stated) and
requiring a second anesthetic technique to complete the procedure in the second
case. The three 0.5% bupivacaine cases were rated either excellent (2) or
satisfactory (1), satisfactory meaning that some intravenous supplementation

was required. HNo adverse reactions were reported.

A. Eugene Pflug, M.D.
Univ. of Washington and U.S.V.A.H.
Seattle

Ninety nine patients for elective surgery were randomly assigned so that 49
patients received spinal anesthesia with bupivacaine 7.5 mg/ml in 5% glucose

and 50 patients received tetracaine 7.5 mg/ml in 5% glucose. Doses were individualized
according to age, weight, height, anticpiated surgery, etc., standardized into
groupings. The study was double-blinded so that the clinician knew the dosage

of drug, the concentrations being the same, but did not know the identity of the
test drug in each case. Injection was in the lateral recumbent position.
Mephentermine 30 mg was injected as a prophylactic vasopressor through a

skin wheal raised prior to the insertion of the spinal needle. Parenteral
diazepam was utilized Tiberally before and during anesthesia on an individualized
basis. Management was otherwise standard (intravenous fluids, etc.) and need

not be detailed here.

No significant difference was found between the mean values for time of onset,
time of maximum anesthesia, dermatome Tevel of anesthesia or duration of
spinal anesthesia produced by equal amounts of bupivacaine and tetracaine.
Both bupivacaine and tetracaine povided satisfactory spinal anesthesia for all
of the surgical procedures studied. The only difference noted in comparing the
2 drugs was in the incidence of motor function blockade; complete Teg paralysis
was noted in 100% of the tetracaine patients who received the 10 mg dose (12)
versus 42% for bupivacaine (5/12). Onset of anesthesia averaged 3-3.3
minutes, maximum anesthesia took 12.7-13.7 minutes, with a dermatome level

to T8. Duration of anesthesia was in the 120-200 minute range and was
~generally Tonger for the higher doses. than it was for the lower doses

(about 121-142 minutes versus 189-198 minutes, in favor of longer duration

for the higher doses). One patient developed a headache after tetracaine
which resolved with conservative treatment (not otherwise described).

Three patients, all in the bupivacaine group, developed a drop in

systolic blood pressure of 20% or more below the pre-operative level;

these patients responded to routine management with large volume parenteral
therapy (increasing intravenous fluids) and intravenous ephedrine.

This summary is derived from the sponsor's summary on pages 50-51 of Volume
1.1 and from a publication by the investigators (.A.E.Pflug, et. al.,

Anes. & Analg. 55:489-492, 1976) contained on pages 227-229 of Volume 1.1.

The authors conclude that the results obtained with bupivacaine and tetracaine

spjnal, anesthesia were ¢linically the same, except for an occasional decreased
mg%or b?oc ade w1tn Eup1vaca1ne,ywhen equal hypegbaric doses are used for

similar procedures. (Mot much information on the type of surgery is provided.)



Alon Palm Winnie, M.D.
Abraham Lincoln University '
Chicago

This was an open study in 25 patients. Hyperbaric bupivacaine was employed
(specific gravity 1.030 to 1.035 with 8.25% dextrose) for patients undergoing
above the knee amputation under spinal anesthesia. Five patients received

10 mg bupivacaine as 0.25% solution, ten patients received 10-15 mg of

0.5% solution and ten patients received 10-15 mg as 0.75% solution.
Anesthesia was judged satisfactory or excellent in all cases (not defined

in the summary). No adverse experiences were observed. There appeared to

be no significant differences between groups with regard to results,

but it was judged to small a study for definitive conclusions in this

regard,

Robert L. Watson, M.D.

Walter Reed Army Medical Center

Washington, D.C.

This was a study in 19 patients undergoing urological or Tower extremity
surgery under spinal anesthesia. Bupivacaine 0.5% was employed in doses
ranging from 4 to 15 mg, open label style. The solutions were made hyperbaric
by the addition of 0.9 to 1.4 ml of 10% dextrose. Onset of anesthesia

was noted between 1-5 minutes after injection, but motor blockade
took an average of 15 minutes. Complete motor blockade occurred in 54% of
the patients who received 7.5 mg or less bupivacaine and in 83% of those

who received 10 mg or more bupivacaine. Duration of sensory anesthesia

ranged between one and four hours, with a trend towards increased duration

at higher doses. There were nine cases of hypotension (not otherwise defined
in the sponsor's summary) managed with ephedrine.

Note: Dr. Watson is now Chief of Anesthesia at Walter Reed. This study was
performed about 10 years ago, during a previous tour of duty at Walter Reed
in a more junior position.

Peer C. Lund, M.D.
Conemaugh Valley Memorial Hospital
Johnstown, Pa.

The sponsor cites this study for completeness. An open study of 100 patients
is supposed to have been initiated in October of 1971 and completed in

1973. Case reports and study summary were repeatedly requested, according

to the sponsor, and never received from the investigator.



LITERATURE SUPPORT: (10)

Nineteen articles from the medical Titerature are submitted, some in translation
form when indicated. Dr. Pflug's article has already been cited. The clinical
investigation of Dr. Moore, already summarized, is also the subject of a
publication (Anes. & Analg. 59: 743-750, 1980). The other articles will

now be summarized, sometimes briefly, as indicated:

L. Ekblom and B. Widman, Acta Anaes. Scand.Supplement 23:419-425, 1966.

This was a very early study, under double-blind conditions, in 40 patients

who received either 2 ml of 1% tetracaine or 2 ml of 0.75% LAC-43 (bupivacaine),
presumably before the drug had a name. Injection was in the 3-4 Tumbar
interspace, in the sitting position. The solution is described as
hypertonic (specific gravity 1.035-1.040) with the pH adjusted to 4.5; this
would also be hyperbaric, since cerebrospinal fluid has a specific gravity of
1.0045. The formulation is not clear from the publication.

No difference in onset time, spread or duration of anesthesia could be
detected. Duration was 274 + 12 minutes for LAC-43 and 306 + 16 minutes
for tetracaine (from first onset to total regression). The intensity

of motor blockade with tetracaine was complete in all cases, but in the case
of LAC-43 four out of twenty patients had incomplete motor blockade.

The degree of sensory blockade was also inferior in the LAC-43 group

as compared to the tetracaine group. These differences may be accidental
because they are based on 2 unsatisfactory evaluations and 2 no anesthesia
evaluations for LAC-43 that could have been accounted for by technical
problems (experienced clinicians generally have more effective blocks

than inexperienced clinicians, provided that they stick to products and
techniques that have worked for them in the past, but a block which

does not produce the desired effect is always a possibility for any
clinician, no matter how competent). Sensory anesthesia was still

judged "perfect" in 16 LAC-43 cases and 18 tetracaine cases.

M. Antal, et. al., ACTA Chirurgica Academiae Scientiarum Hungaricae, Tomus

17 (4), 305-310, 1976. The reference is in English, despite the title of

the publication. This article deals with the experience of the authors

with use of spinal bupivacaine anesthesia in Traumatological Surgery. Two
hundred and forty patients, mostly between the ages of 21 to 80 years,

one third over 60 years of age, received bupivacaine 0.5% for spinal anesthesia.
Epinephrine 1:200,000 was used in only 36 of these cases. Doses ranged from
12.5 mg to 25 mg total or 2.5 to 5 ml (average dose 0.25 mg/kg). This suggests
that glucose may not have been added, but this subject is not discussed so we
don't know much about the formulation. The 2-3 or 3-4 Tumbar interspace

was generally utilized.

Surgery was generally for trauma (pelvis, knee, other bones, soft parts, etc.),
for the most part performed late in the day. Patients judged not suitable for
spinal anesthesia for standard textbook reasons, including those in shock,

were excluded. There were 129 acute cases and 111 non-acute cases. Patients

all received standard pre-anesthetic medication, such as diazepam, meperidine,
promethazine, atropine, etc. Surgery generally took le§s than 1 hour (114 cases)
or between 1 & 2 hours (106 cases). There were only 3 cases which took over 3
hours. There were 107 patients judged to be in good general condition, 75 fair
and 58 poor.

Analgesia began 3 to 5 minutes after administration and reached a peak in 10 to
15 minutes; at that time the level extended to the height of the seventh to
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tenth thoracic segment. Anesthesia was generally of long enough duration for
the surgery; it was judged good in 206 cases, satisfactory in 22 cafe@ and (egaéég)
unsatisfactory in 12 cases, geheral]y*to be so because of problems of techniqué.

The duration of postoperative analgesia was evaluated in 50 patients. This
duration generally ranged from 5 hours to about 10 hours (2 cases Tess than
5 hours and 4 cases more than 10 hours). What was being measured is not exactly
clear, but it had something to do with the length of the painless post-operative
period in 50 patients who gave reliable answers; this reviewer's guess is that
they were measuring something similar to (D.C.Moore's Study) time to need for
postoperative analgesics. -

Intraoperative complications (19.7% of all patients) were as expected for

spinal anesthesia (hypotension 28, bradycardia 8, tachycardia 3, nausea and
vomiting 6, others 3). Postoperative distubrances of gastrointestinal

nature and bladder motility are described as slight and transitory. Postoperative
headache, ranging from mild to severe, were frequently noted; the exact

incidence is unclear, but extra surveillance of 20 selected cooperative patients
revealed a 15% incidence of mild headache and a 5% incidence (one case) of
severe headache. This problem generally responded to bed rest (recumbent) and
extra fluid intake. ’

No meningo myelopathy or neuroparalysis was observed.

The authors conclude that, with proper patient selection, spinal bupivacaine anesthesia
is a reliable and promising method. It also helps stretch limited resources
when a great number of trauma patients have to be cared for simultaneously.

G.G.Szappanyos (Anes., Univ. Hosp. of Geneva, Switzerland), Der Anaesthesist, 18
Band 10, Heft, Oktober S. 330-333, 1969 (18:330-333, 1969 ?).

This is a report of an early open study in 100 surgical patients of all adult
ages, undergoing a representative variety of surgical procedures, for which
anesthesia was provided with 5 to 14 mg of 1% bupivacaine (spinal anesthesia
with conventional precautions and perioperative drugs). The solution consisted
of 10 mg bupivacaine per ml, with 7 mg NaCl and 0.5 mg sodium pyrosulfate, pH
3.4. Some were hyperbaric (addition of 10% dextrose), some were hypobaric

(8 ml of distilled water) and some were isobaric (3.5-4 ml cerebrospinal

fluid); epinephrine 0.2-0.4 mg was sometimes added as 0.1% solution.

Onset averaged 30-90 seconds. A1l 100 anesthetics were judged good to excellent

in terms of relaxation of abdominal musculature; operations could be performed
without additional anesthesia. In the case of 5-8 mg, the feet and knees

could be moved slightly. In the case of between 8-14 mg, a complete motor

block of the Tower extremities was obtained. Without epinephrine, the

duration of analgesia was between 50-128 minutes, depending on the dose (approximate
duration). With epinephrine, the analgesia varied from 95-195 minutes (approximate),
depending on the dose. This covered the surgical time (20-185 minutes) so that

no additional analgesics or anesthetics were needed during surgery. Operative
complications were well in keeping with the known clinical pharmacology of

spinal anesthesia. Headache, nausea, dizziness, backache, paresthesia and

local reactions were not noted during the time period of 1-48 hours postoperatively.
The author concludes that LAC-43 (bupivacaine) is potent, safe, very dependable

and free of side effects when used fongina] anesthesia. Excellent analgesia

is noted afterwards for a long time, as is excellent relaxation during surgery.
Unexpected complications were not noted. Postanesthetic neurological complications
were not observed. The product mixes well with dextrose, adrenalin, spinal fluid

and distilled water.
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P. Pietrobono and U. Maggi (Univ. of Pavia) (Italia?), Acta Anaesth. 22:461-476, 1971.

The authors report on 300 cases of spinal ‘@anesthesia carried out with 1% hyperbaric

bupivacaine for general surgery and urological procedures; dosages of bupivacaine

are not obvious from the translation provided (the original document is not

available to test my ability or lack of ability to translate from Italian 2).

The authors report favorably on this use. Complications were only as expected

from the clinical pharmacology of spinal anesthesia, including a 1.3% incidence

of headache. Their method of managing hypotension was not in keeping with

current U.S. practices (100 mg hydrocortisone intravenously and either 15 mg

methoxamine or 15 mg mephentermine intravenously), but it seemed to work for

them. Much of this article is a general review of spinal anesthesia; citing,

fo;tinstance, Dr. Daniel Moore's well known writings on technique and related

matters.

F. Ramaioli and I. Pagani (also of Universita degli Studi di Pavia, Anesthesia Dept.)
Minerva Anesthesiologica 38: 1-12, Jan. 1972.

The authors report on 321 cases of spinal anesthesia. Each 2 ml consisted

of 20 mg Marcaine (1%) and 240 mg of glucose (12%) in water,specific gravity
1.035-1.040 or certainly hyperbaric. Surgery was generally orthopedic-traumatological.
Patients ranged from 20-96 years of age, both sexes; 29 of these were over

80 ywars of age. Dosages ranged from 10-40 mg, with and without adrenalin.

Results were generally favorable and the authors conclude that this type

of spinal anesthesia is suitable for orthopedic-traumatological surgery.
ComplicCations were discussed in great detail, but they were basically those

already known for spinal anesthesia; by implication, there were no prolonged
sequelae (not specifically stated but obvious from the rest of the text of

this translation). I note, again, use of hydrocortisone to manage hypotension,

not standard in this country but it seemed to work for these authors.

E1-Sherbiny, et. al. (Cairo Univ.), from presentation at the fifth World
Congress of Anaesthes., Kyoto, Japan, Sept. 1972.

Hyperbaric bupivacaine 0.5% was employed in 120 patients undergoing general
surgery, gynecological surgery and orthopedic surgery at Cairo University.
The dose was 2 ml or 10 mg of bupivacaine, administered between the

third and fourth Tumbar interspace. Maximal spread took about 3 minutes (pin
prick test) and the time from onset to regression of surgical analgesia (complete
sensation--pin prick presumably) was found to take 180 + 15 minutes. Motor
and sensory block was complete except in one case which was attributed to
technical error (general anesthesia was carried out in this case). Side
effects were as expected; hypotension was treated conventionally with
ephedrine 15 mg i.m. as indicated. Patients were kept in bed for 24

hours after anesthesia to avoid headache;- thus only two patients developed
headache. No prolonged sequelae are cited, but one page is apparently missing
(as suggested by a lack of Table 2, referred to in the text).

This brief abstract suggests that anesthesia practice in Egypt is very similar to
that jgﬁﬁé U.S. and that results from use of bupivacaine hyperbaric spinal

are clinically acceptable. Although a page is apparently missing,
complications cited are in keeping with the clinical pharmacology of spinal
anesthesia.
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Marjukka Puronto (Orthopadsches Krankenhaus der Invalidenstifung, Helsinki),
Anaesthesist (Springer-Verlag) 24: 408-411, 1975. Both the original article
and an English translation are offered.

One hundred and seventy (170) patients of both sexes underwent orthopedic

operations under hemi-spinal anesthesia (the injection was made on the side

with the surgical site down and the non-surgical site up during the period
of anesthetic onset to offer some sparing of autonomic effects, at least

in theory, to poor risk patients). Patients were generally ASA Category III
risk because of obesity (57), respiratory insufficiency (51), arterial
hypertension (51), cardiac disease (81), post myocardial infarction (5)

post pulmonary infarction (4) or metabolic disorders (11). Average

patient age was 63 years. MNinety two patients underwent the insertion of

a hip prosthesia and 78 patients underwent other operations on one Tower

extremity. The dose was 1 ml (or 0.7 to 1,5 ml,depending on the length

of the back) of 1% hyperbaric bupivacaine bl "

About 1 mg of phenylephrine was added to prolong the block when the surgery

was anticipated to exceed 3 hours. After 5-10 minutes the patient is

placed supine, the level of anesthesia judged to have

been set by then.

Blood pressure fell less than 20% in 11 cases, less than 10% in 58 cases
and remained unchanged in 23 cases (hip prosthesis). Hypotension was not
noted during the implantation of the acetabulum or femur cement. Results
were similar for other types of surgery (less than 10% fall in 15, less
than 20% fall in 20 and no change in 43). "No shock symptoms occurred".

The duration of anesthesia was determined on the basis of the first pain
sensation in the patient, about 3 hours without phenylephrine and about
4 hours with phenylephrine.

Other adverse observations were about as expected (vomiting--30 or 17.8%,
headache--5 or 3%, slight disorientation--3 or 1.8%---but remember that

central nervous system premedicants were also employed, & dizziness--1 or 0.6%).
No neurological damages were observed in the postoperative phase and none

were reported later.

The authors lend their support to unilateral spinal anesthesia with 1%
hyperbaric bupivacaine, particularly for hip surgery, judging it to be
reliable, fast-acting, with minimal side effects and of sufficiently long
duration (remember that the dose of about 10 mg is spread over a smaller
effective area than if used for conventional spinal anesthesia).

A.K.ROY, et. al. (British Medical College and Civil Hospital, Ahmedabad),
Ind. J. Anaesth., pages 60-67, February 1975.

This was a double-blind comparison of bupivacaine 1% (35 patients),
mepivacaine 4% (37 patients) and lidocaine (as lignocaine) 5% (28 patients),
all prepared in hyperbaric solution by Squibb-Sarabhai Chemicals, Baroda,

to provide spinal anesthesia for general surgery in patients between the

ages of 15-76 years (1972). Two ml of the coded drug was injected. APPEARS THIS
The glucose concentration ranged from 7-9.5% and the specific gravity WAY ON
ranged from 1.031-1.037. ORIGINAL
e ;i?ﬁf1$5=?ff155;1-”~7§:§§E§Eﬁff‘* )

Analgesia was complete in all cases, as was motor, blocka i 11 byt on
mepi%acaine case ?judged, probably correctﬁy, Eo be %ue %% 12cﬁn1ca% pro%]ems).
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The average onset time was virtually identical for all three drugs (3 minutes
or so). The duration of sensory analgesia was 276 minutes mean for bupivacaine,
motor 201 minutes. This was longer than for mepivacaine (sensory 187 minutes
and motor 145 minutes), and also longer than for lignocaine (1idocaine) (152
minutes sensory and 104 minutes motor).

A fall in blood pressure of 25% or more was noted in 28.5% of the bupivacaine
cases, 16.2% of the case of mepivacaine and 10.5% in the case of lignocaine.
A11 of the patients who had hypotension responded very well to supportive
measures and vasopressors. Other complications, attributable to spinal
anesthesia, were as expected from the clinical pharmacology of spinal
anesthesia, including 5 cases of postoperative headache (one following
bupivacaine, 3 following each of the other drugs).

The authors note (comparable onset and) more prolonged duration of action,
both sensory and motor, following use of bupivacaine 1% hyperbaric solution,
as compared to similar mepivacaine 4% and Tignocaine 5% solutions. They
recommend such use of this product and also speculate on use in rural

areas where ideal conditions of operation do not always exist.

0.M.Pentti, et. al. (Anes., Middle Finland Central Hospital,
Jyvaskyla, Finland), Ann.Chir.Gynaecol.67: 185-189, 1978.
As if more support were needed, this is a report of 400 consecutive
cases of bupivacaine spinal anesthesia (hyperbaric 1% solution,
specific gravity 1.040 at 20 degrees C and pH 5). Patients ranged
in age from 19-91 years; 43% were ASA Risk III or greater risk.
The quality of anesthesia was judged good or perfect in 94% of the
cases; analgesia always outlasted the surgery, which in turn lasted
up to 3 hours. No serious complications were observed. Hypotension
was frequently noted and easily managed by correction of hypovolemia,
other conventional measures and use of vasopressors BN or

is mentioned, unfamiliar by this name t& this reviewer).
Headache occurred in less ' than 6% of the patients &was never of
prolonged duration.

spinal anesthesja attributable)

It is specifically mentioned that noineurological symptoms (other than
transient headaches) occurred while the patients were in the hospital
or on followup for 3-5 years through the Middle Finland registry.

L.S.Nuutinen & T. Kangas (Anes., Univ. Central Hosp., Oulu, Finland),

Annales Chirurgiae et Gynaecologiae 69: 164-166, 1980.

This is a report of 240 consecutive patients given spinal anesthesia with
isobaric 0.5% bupivacaine. The study supports safety and efficacy for this
solution,very different from the one in question in this New Drug Applicaltion.
No serious complications were observed and no neurological complications

were noted postoperatively during the time that patients remained on the

ward, however, no long term neurological followup was done in these patients.

W.A.Chambers, D.B.Scott, et. al. (Dr. Scott is a well known local anesthetic
clinical investigator of the Royal Infirmary, Edinburgh, Scotland),
Abstract from the Sixth Annual ASRA Meeting, Atlanta, Ga., USA, 12-15 March
1981 (this meeting abbreviation is unfamiliar to this reviewer and the

full meaning of the abbreviation is not spelt out). . .

This was a double-blind comparison of 2 ml, 3 ml and 4 ml of bupivacaine
0.5% hyperbaric solution (8% dextrose), 1.3 and 2 ml of a similar 0.75%

solution, 10 patients per group. In addition, 7 patients received 3 ml of
oF 0.5 Selwtioh
0.75y hyperbaric solution. Volume of inject1onAhad a much grgater effect
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on duration of block than on height of block. On the average, block was (::::)
to T4-5, with duration increasing as related directly to volume. Height

of block did increase with volume of 0.75% solution (being T2 with 3 ml,

T5 with 2 ml and T7 with 1.3 ml---average) as did duration. They did not

1ike the level of the 3 ml 0.75% block and thus abandoned it after seven

such blocks. They conclude, at the end of this very brief summary, that

the use of a 0.75% solution,compared to a 0.5% solution,offers no apparent
advantages.The durations are not cited, perhaps due to space lTimitations.

W.A.Chambers, D.B.Scott & H.H.Edstrom, Br. J. Anaes. 53: 279-282, 1981.Thirty
female patients participated in a comparison of 0.5% bupivacainef{with no 3 ml
glucose or 5% glucose or 8% glucose for gynecological procedures of a major
nature. The hyperbaric solutions (5 & 8% glucose) produced greater cephalad
spread and were suitable for lower abdominal surgery. The plain solution
seldom-affected the thoracic nerves and supplemental anesthesia was required

in six of these eight patients in the isobaric group (no glucose), in contrast

to one supplementation for among the hyperbaric patients. Diastolic
blood pressure fell lower with 8% dextrose, but did not correlate with height

of block statistically; systolic blood pressure changes were Similar for all
groups. Heart rate changes ranged from -20% to +22%, similar for all groups;

mean heart rate was unchanged in all three groups in that the range evened it out.
Two patients complained of nausea during periods of hypotension, rapidly
responding to 15 mg dphedrine intravenously. Six patients developed

post-spinal headache and the investigators considered this an unusually large
number in view of the small sized needle used (25 gauge). No other

complications are cited. Duration ranged from 140-160 minutes, unaffected

by the baricity.

P.J.Nightingale and T. Marstrand,(Anes. & Intensive Care, Sundby Hosp.,
Copenhagen, Denmark), Br. J. Anaes. 53: 369-370, 1981.

The authors report on 410 patients over the age of 60 years who underwent
orthopedic surgery under spinal anesthesia consisting of 0.5% bupivacaine,
3-4 ml, isobaric. The technique resenbles a unilatreal or "one legged" spinal
in that the patienis were kept in the lateral position until pain left

the fracture site, after which the patients were placed supine.

In 14 patients (3.4%), general anesthesia was needed because analgesia

was absent or patchy. In the remaining 96.6%, anesthesia was sufficient

for the procedure, sometimes needing 250 minutes (procedures were short,
generally lasting 30-40 minutes, but preparatory positioning and reduction

of the fracture sometimes took quite a while). Duration was a mean

of 239 minutes (range 118-350). Arterial hypotension was noted in 37.7% of
the patients, responding to a mean of 25 mg intravenous ephedrine (range

12.5 to 112.5 mg total); surprisingly, use of large volume parenteral therapy
of hypotension is not mentioned. "Headache and nausea were rare but
always resolved within 24 h." No long term complications are noted, but

the subject is not mentioned.

A.E.Cameron, et. al. (Anes., Southland Hosp., Essex SSO ORY ?), Anaesthesia
36: 318-345, 1981.

The authors found the results of isobaric spinal anesthesia with 0.5%
bupivacaine, 63 cases over a wide dosage range of 1 to 4 ml, to be
poorly predictable and they objected to the high level achieved in some
patients (the text, however, does not describe unacceptably high levels
although the authors apparently did not like a level of analgesia

that rosefrom T9 to T6 over about one hour in one 89 year old man

who received 4 ml at a rate of 0.1 ml/second). STill, anesthesia for
surgery was judged excellent in 57 patients (90%). One patient (a

78 year old female)arrested briefly (10-15 seconds) 3% hours after

the start of anesthesia; she was already on the postoperative observation ward
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and motor power was beginning to return. There is no additional clinical description
as to etiology or surgical procedure; the patient apparently recovered at any

rate and it would be wrong to fault the drug,primarilly,based upon this superficial
narrative (and the time interval suggests other problems and/or aftercare).

H. Nolte, et. al. (Institut fur Anaesthesiologie, Klinikum Minden, Bismarckstr 6-
Berelch 1, Wahlen Sie bitte bel tel. Ruckfragen die Rufnummer ?), Anaesthesist 26:
33-37, 1977 (Springer-Verlag).
This study testifies to the safety of 0.5% isobaric bupivacaine spinal
anesthesia. The authors cite experience in 5001 cases; there were no
casest of neurological disturbance noted during or after operation.
Two to 4 ml were injected, with and without epinephrine 1:200,000.

, Increased volume
affected the mean thoracic segment achieved; the mean was T-10 for 2 ml,
T-8 for 3 ml, T-7 for 4 ml and T-6 for greater than 4 ml, howerver there
was a large deviation, usually no lower than T-11 at the Tower dosage and
up accordingly afterwards to about T-5 for greater than 4 ml. Anesthesia
was judged "suffizient" or adequately effective in 95.2% of the cases,
"unvollstandig nach Grand une/oder Ausbreitung" or requiring supplementation
with opiates or other analgesics in 4.2% of the cases and "insuffizient"
or responded negatively in 0.6% of the cases. Most of the data analysis is
on a sub group of 1019 patients of patients between less than 30 years of age
through intermediates into a group described as above 70 years of age; surgery
included utero-abdominal (35% of subseries), extremity (about 60%) and
obstetrical delivery (about 6%). Apparently female patients predominated, but
this is not perfectly clear.

Side effects were tabulated for 1022 cases: hypotension 13.7%, bradycardia 8.8%,
arrhythmias 8.1%, tachycardia 0.9%, severe tachycardia 0.2% and other 1.7%.

There were no deaths attributable to anesthesia. All of this appears typical

for anesthesia and surgery in general and spinal anesthesia in particular.

Cerebrospinal fluid experiments, generally pooled from 10 patients, showed
no changes in pH or precipitation under air exclusion conditions (as with

blood gas analysis). For details of the in vitro experiment, consult
the English translation and especially the part starting on page 239 of
Volume 1.1.

This publication does much to support safety of bupivacaine for spinal
anesthesia, admittedly a different formulation and a somewhat different
technique, but it is a bit hard to follow because it deviatesAfrom the

customary pattern of Methodology followed by Resu]ts.EEEEEE§§}=-===———J

An address of Dr. Nolte, "Current and Future Status of Spinal Anesthesia for
Surgery", before the fourth annual meeting of the Society of Regional Anesthesia,
Lake Buena Vista, Florida, was published in Regional Anesthesia 4: 10-13,

1979. This is available, starting on page 250 of VYolume 1.1, for those

who require additional information on isobaric bupivacaine and related topics.
By then, Dr. Nolte was up to 6,228 cases, with severe complications in

only four patients (0.06%); three patients developed high spinal anesthesia and
required artificial ventilation; one patient incurred "massive hypotension"

and respiratory insufficiency "due to inadequate observation and slow _
recognition of the complication",but even this patient incurred no irreversible
damage thanks to immediate treatment once the condition was recognized; two
patients siffered a severe fall in systolic blood pressure, followed by

dSystole and both were successfully resuscitated and had no permanent damage.
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Four patients died on the operating table, all judged not related to anesthesia;

" One patient died after a tournequet was placed on the ‘leg with death dye
“to pulmonary embolism while three died as the result of a massive fat embolism

at the time of implantation of cement during artificial hip replacement.

The simplicity of managing complications due to spinal anesthesia is noted

(positioning, replacing volume deficit, use of atropine, etc.).



CONCLUSIONS:

1. Clinical investigation in the U.S. support safety and efficacy of
bupivacaine for spinal anesthesia,thanks primarilly to the summary
provided of the work of Daniel C. Moore, M.D.. There are two satisfactory
summaries of that work, one from the sponsor and one from a publication.
Complications were as expected from experience with other drugs for

spinal anesthesia, especially tetracaine (the standard for comparison in
the United States). Onset was rapid, usually in one minute, reaching maximum
blockade within 15 minutes in most cases (12 mg dose). The dose of

12 mg MARCAINE Spinal produced about 1% hours of satisfactory sensory
analgesia prior to the need for supplementation. The addition of 0.2 mg
epinephrine will prolong effective sensory analgesia by about half as

much time again. The duration of MARCAINE Spinal motor blockade is about

4 hours if no epinephrine is added and about 4.5 hours if epinephrine

0.2 mg is added. This compares favorably with the 12 mg dose of tetracaine
except that motor blockade is more prolonged with tetracaine. At the

lower dose of 7.5 mg, bupivacaine appears more effective than tetracaine.

In addition, solutions of bupivacaine are probably more chemically stable

than tetracaine. Tetracaine is an ester and the n-butyl paraminobenzoic

acid portion of that ester can precipitate out of solution in crystalline form
while the solution is still within U.S.P. specification (e¥perience learned

from a regulatory matter in the early 1970's).

2. The other summaries provided for U.S. clinical investigations are
unusually superficial. This is especially regrettable in the case of

the controlled clinical investigation of Brett B. Gutsche, M.D. into
obstetrical use of this product. On the basis of. the summary provided,
this product cannot be recommended for obstetrical use because there is no
information on the effects of MARCAINE Spinal on neonatal outcome.

eneral surgica
This should not hold upAapproval; - Dr. Moore's summary and literature

support from Eurogdgfe more than sufficient to recommend approval. The

risk to the neonate would appear to be minimal, based upon use of much

larger doses of bupivacaine by the epidural route, including neurobehavioral
studies. If clinicians were to ignore the WARBING against use in obstetrics
(based upon insufficient data), the possibility of harm would be remote indeed.

3. Literature support from Sweden, Hungaria, Switzerland, Italia, Egypt,
Finland,India, Scotland, Denmark, England, Germany and the United States
(Dr. Moore, cited above) support safety and effectiveness of bupivacaine
for spinal anesthesia (I hope that I have not left out any countries and
have not misunderstood any address as to country of origin). This should
be obvious from my summary of  the literature. Keep in mind, however, that
different formulations were frequently employed, particularly in the case
of isobaric spinals (the subject of this NDA is a hyperbaric solution or

a solution of greater specific gravity than cerebrospinal fluid).

4, REVIEW OF THE PACKAGE INSERT:

Description: I make no recommendations for this section.

Clinical Pharmacology: Change the second paragraph of that section so that it
reads:
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In addition, the generic name of this formulation must appear
at least once on each page of the package insert).

Indications and Usage: I recommend no changes for this section.

Contraindications: Change this section to read:

The following conditions preclude the use of spinal anesthesia:

1. Severe hemorrhage, severe hypotension or shock and arrhythmias,
such as complete heart block, which severely restrict cardiac output.

2. Local infection at the site of proposed lulbar puncture.

3, Septicemia.

Warnings: Change this section to read:
e ———— -

Precautions: Change this section to read:

General

The safety and effectiveness of spinal anesthesia depends on proper )
dosage, correct technique, adequate precautions and readiness for emergencies.
en and other resuscitative drugs should be

Resuscitative equipment, oxy
i e %see WARNINGS and ADVERSE REACTIONS). [[in@@
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(SAME PARAGRAPH)

Reduced do may also be indicated in patients with increased intraabdominal
pressure,

The following conditions may preclude the use of spinal anesthesia,
depending upon the physician's evaluation of the situation and
ability to deal with the complications or complaints which may
occur:

1. Pre-existing diseases of the central nervous system, such as
those attributable to pernicious anemia, poliomyelitis, syphilis,
tumor, etc.

2. Hematological disorders predfsposing to coagulopathies or
patients on anticoagulant therapy. Trauma to a blood vessel during
the conduct of spinal anesthesia may, in some instances, result in
uncontrollable central nervous system hemorrhage or soft tissue
hemorrhage.

3. Chronic backache and preoperative headache.

4, Hypotension and hypertension.

5. ;echnica] problems (persistent paresthesias, persistent bloody
tap).

6. Arthritis or spinal deformity.

7. Extremes of age.

s. e
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IES_for Patients €

. When appropriate, patients should be informed in advance that they
may experience temporary loss of sensation and motor activity, usually
in the Tower half of the body, following proper adm1n1strat1on of
spinal anesthesia.

Clinically Significant Drug Interactions

The administration of local anesthetic solutions containing

epinephrine (or norepinephrine) to patients receiving

monamine oxidase inhibitors, tricyclic antidepressants _
may produce severe, prolonged,hypotension or hypertension. Concurrent use
of these agents should generally be avoided. In situations when concurrent
therapy is necessary, careful patient monitoring is essential.

may cause severe, persistent,

hypertension or cerebrovascular acci

en
(uncer Pregnancy Category. —

Labor and Delivery

(Nursing Mothers----Keep this portion as written).

Pediatric Use

Adverse Reactions: Change this section to read:




conclusions---page 5ive----

Allergic: A]]erg1c type reacions are rare and

may occur as a
the local anesthetic #
These reactions are characterized
y signs of urticaria, pruritis, erythema, angioneurotic edema -

(including laryngeal edema), tachycardia, sneezing, nausea, vomiting,
dizziness, syncope, excessive sweating, elevated temperature, and, poss1b1y,
anaphylactoid 1ike symptomatology (including severe hypotension).

Cross sensitivity among members of the amide-type local anesthetic group

has been reported. The usefulness of screening for sensitivity

has not been definitively established.

Overdosage: Add a section titled OVERDOSAGE, as follows:
e

Acute emergencies from local anesthetics are generally related to
high plasma Tevels encountered during therapeutic use or to underventilation
(and perhaps apnea) secondary to upward extension of spinal anesthesia.

Hypotension is commonly encountered during the conduct of spinal anesthesia,

due to relaxation of sympathetic tone and, sometimes, contributory

mechanical obstruction of venous return.

Management of Local Anesthetic Emergencies: The first consideration _
is prevention, best accomplished by careful and constant monitoring o
cardiovascular and respiratory vital signs and the patient's state of
consciousness afteﬁ At the first sign of change, oxygen
should be administered.
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Endotracheal intubation, employing drugs and techniques familiar

to the clinician, may be indicalted, after initial administration of
oxygen by mask, if difficulty is encountered in the maintenance of a
patent airway or if prolonged ventilatory support (assisted or controlled)
is indicated.

Dosage and Admin§§§n§tjgn;

ow Supplied: I make no recommendations for change in this section of the
= package insert for MARCAINE Spinal.

RECOMMENDATIONS:

1. This application is approvable clinically with the package insert changes
cited in the relatively large final section of CONCLUSIONS.

2. Although I agree with the Pharmacology Reviewer that this application is
approvable from a pharmacology (and toxicology) standpoint, one point requires
resolution. The potential package insert, a&s con inal submission
dated 13 October 1981, lists MARCAINE Spinal as " !

The soon to be printed Class Labeling for Local Anesthetics, prepared with the
help of another member of the Pharmacology-Toxicology Staff, 1ists bupivacaine

hydrochloride as "Pregnancy Category C."

This should be called to the attention of the Pharmacology-Toxicology Staff
for definitive resolution.

David Lawrence Scally, M.D. (:SETTL“***Q”‘ e 52‘U°~Qll“}”

Medical 0ff1cer---HFD-160

bv e
g2 1o w \”\/
HFD-180 ' qﬁﬂ

R/D DLScally 2/19/82 ?%
R/D Init. by CRodriguez 2/19/82 FEB 22 1982
Doc. Room 160 . i, JPM.ann BEE 2
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NDA 18-69Z

Division of Surglcal=Dental Drug Preoducts
Chemist'e Review #3

MDA 18«65Z Date Completed: Aprii €, 19€3

Sterling brug, tnc.

€0 Park Avenue

New York, NY 10016

AF 5-017

Proprietary Name: Mercalne Spinal

Mea=preprietary:  buplvacaline HC) 0.75§ and dextrose B.25% Injection
Dosage Form: sterile sclution for subarachnold anesthesle

Paehrracclogicel Category: spinal anesthesia

Initizal Submission Date: Cctober 13, 1681

Subtmission subject of this review: February 7, 1983 RS
Remark s:

Chemist's Revlew #1 dated 11/12/61 addressed selected peckage insert
ceficlencies concerned with sclution discoloration and particutate matter in
the HOW SUPPLIED secticn, and the non-proprictary representation by the
trederark Mercaline. These concerns were conveyed to the firm In the 12/18/81
Information Request letter. The Z/19/82 Amendment dreft Incert served to
raise ancther point or two: Chemist's Review #2 (4/15/82) requested flrm to

consolidate referonces to solution autoclieving to the DOSAGE ARD
ADMINISTRATION section, and to add to thie seme section the 201.87(])
statement con parenteral particulete matter and discoloration. The Approveble
tetter which fssued 7/20/82 made reference to these lssues.

Review of thic 2/7/63 RS insert revislion relscs the followling cause for
concern:

1. DESCRIPTION sectlon = The solution pH rance, which hed been tichtened
carlier in the review of this NDA to 4~6.5, Is conce eagaln designated
in this secticn és This ie in error,

our /B2 Approveble letter called for the

retention of the sentence -— may be
essure at 1216C (ZS0YF) for 10

autoclaved conce at 18-pound pr
minutes, ™

Z.  DCSAGE AND ADMINISTRATION section = Statement in cur 7/70/82
Approvable letter on sclution inspection for perticulate metter and
discoloration hes heen revised in latest draft) recomrend stratement
be left o IT wae in our fetter, but will accept current edition,

3. HOW SUPPLIED sectlion = Stetement on administration of discelored
sotutions In our 7/70/62 letter has been detleted, and should be
retained.

There is no reference in the Insert now to the
I sclutien discoloratlion during eutoclaving.



NDA 18~692
page 2
Concluslions

The Appilicant should be promptly advised that the followlng revisions are
needed in the February 7, 1983 draft package Insert:

1.

2._

Otherwise, the Appilcetion remains in “Approvable®™ form from the standpoint of
manufacturing and controls as stated In Chemlst's Relvew #2 dated 4/15/82.

Sfan Koch, Chemist

= el

0, HFN=22C
doc room 160
R/D SKoch HFN=160 4/6/83
R/D inlt CHolberg 4/6/83

ft mw 4/7/83 w1704P

APR 08 1883



Division of Surgical-Dental Drug Products
Chemist's Review No. 2
Date completed: April 15, 1982

NDA 18-692
Applicant: Sterling Drug, Inc.
90 Park Avenue, New York, NY 10016

AF 5-017

Proprietary name Marcaine Spinal

Non-proprietary name bupivacaine hydrochloride 0.75% with dextrose 8.25%
Dosage Form - sterile solution for subarachnoid anesthesia

Pharmacologic Category - spinal anesthetic

Initial submission date: October 13, 1981

Amendment dates: February 19, 1982, November 9, 1981, March 10 & 26, 1982,
and April 15, 1982

Received by Reviewing Chemist 2/22/82, 11/12/81, 3/10/82, 3/26/82, 4/15/82
respectively.

Received by 8D: 2/22/82, 11/12,81, 3/10/82, 3/26/82, 4/15/82 respectively.
Supporting DMF 141 - Sterling Drug, Inc., Renssalaer, NY

Remarks:

The first chemist's review under this NDA was completed 11/12/81 and the
deficiencies therein conveyed to the firm by telephone on 12/15/81, and by an
Information Request letter, issued 12/18/81.

The 2/19/82 amendment raised several additional, or previously cited, problem
areas. The Applicant was contacted by telephone on 2/24/82 and 2/26/82 (see
MEMO) and informed by the following inadequacies and/or inquiries which
remained at that time:

1. The finished drug active component assay chromatogram fails to

demonstrate me&ﬂgd capabjlity to differentiate bupivacaine from its
P9T requested evidence of this capability. This

request was item #4g in our 12/18/81 Info Request letter.

2. Considering the O@ e made :
inquiry regarding the suitability and prospect of using the B

3. Assurance is needed that the TLC procedure listed as a stability teét
to monitor dextrose purity and potency throughout the shelf-life of
this drug is in fact stability~-indicating and capable of detemining
dextrose content. This request was item #5b in our 12-18-81 Info \
Request letter. :

4, After discussion with Don Meyers KC-DO (8-758-5524) concerning the
finished drug active component GLC assay system suitability tests,
the following revision and additions were requested by the
aforementioned chemist in the system suitability test submitted in
the 2-19-82 Amendment:



NDA 18-692
page 2

b, include a specification for | ©¢
c. include a specification for | @9

The 3/10/82 amendment serves to (1) assure us that the m
, and will us n this
,! l l ! l Il !! l! ! n

capacity via supplemental application ound to be suitable, (2) state that
the TLC procedure under item 8p

suitabil ests now seen as complete, me ation request and samples
sent to HFB-106 on 3/10/82 for shipment to KC-DO. On 3/25/82 the firm
informed us via Amendment that, using the finished drug 6LC assay procedure,

|

entical to

The firm further agrees to include an m
A revised listing of finished drug controls w accompany E
ssion of revised labeling (see 3/2%9/82 MEMO of telephone conversation).
se areas 1n need o

ning are important, they may not be considered critical, and may be
addressed in a manner which does not further delay action on this NDA, It is




NDA 18-692
page 3

Conclusions:
This RDA is in "Approvable" form from the standpoint of manufacturing and

controls with the understanding that (1) the labeling comments found in "Draft
of Chemist's Part, Letter to Applicant* attached to this review will accompany
the MO Yabeling revisions in an “Approvable® letter requesting revised draft
labeling, and that (2) the "Approvable® or Abbroval® letter contain a
recommendation that the Annlicant

Stanley Koch, Chemist

NDA 18-692

doc’ room 160 \

R/D SKoch HFD-160 4/15/82 APR 23 1982
R/D Init CSinopoli 4/16/82

final typed mw 4/20/82

WANG 1042P

Only those sections of this NDA found lacking in the previous Chemist's
Review #1 dated 11/12/81, or inwhich material changes have been made since the
original submission, will be addressed in this review.

Synthesis:

Applicant says — synthesis data in NDA 16-964 submission dated
8/28/70 remain current., Pages in this amendment which duplicate those in the

Marcaine HC1 (bupivacaine HCl1 injection) NDA refer to synthesis components, to
a description of the process including reactant weights, reaction conditions,
solvents, intermediates and purification steps. and to structural formula
schematics, The process begins with




NDA 18-592
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Request for Methods Validation of finished drug assay by GLC, and ID by TLC
sent to HF0-610 on 3/9/82, ultimately to KC-DO. Analytical worksheets and
results dated 3/25/82 received by this reviewer 4/13/82; TLC found active

components prasent, and assay in duplicate
bupivacaine HC1, for an average vaiue of

Labeling

The recommendations we made regarding label concentration expression were
accepted; label draft have been revised accordingly. The TH Marcaine

The statement in the HOW SUPPLIED section of the package insert regarding the
use of autoclaved solutions
]

A thorough discussion of the subject of autoclaving instructions for these
solutions with Drs. Mann and Scally resulted in the decision to put
information of this nature (statement on autoclaving privileges,
considerations concerning solution discoloration resulting from autoclave
temperatures) in the section. As it is now, the
insert contains words about autoclavina an ~discoloration | ®@

in [0 HOW SUPPLIED sections.

Other comments relating to the general requirements on content and format of
human prescription drug labeling as found in 21CFR 201.57:

1.  The DOSAGE AND ADMINISTRATION section should contain the statement on
parenteral drug product particulate matter and discoloration as
spacified in 201.57(3).

2. The quantitative ingredient informatio

Establishment Inspections

Response from HFD-322 dated 11/17/81 indicates the Sterling Drug facilities at
Rensselaer, NY and McPherson, Kansas are operating within the scope of CGHP
regulations and requirements. The memorandum from HFD-322 dated 11/13/81

provides this assurance insofar as
is concerned.

. A
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page 9

Draft of Chemist's Part, Letter to Applicant

The following comments apply to recommended revisions in the package insert:

1.

2,

It may be advisable to F the information
concerning the arcaine Spinal solutions, and the use
of discolored solutions , to the DOSAGE AND
ADMINISTRATION section. Statements on this subject in the 10/81 and

1/82 draft insert revisions are found in

The DOSAGE AND ADMINISTRATION section should contain the statement on
parenteral drug product particulate matter and discoloration as set
forth in 201.57(j).
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NDA 18-682 Dete: Mey 17, 1963

NDA 18-602
Review and Evaluation of Pharmecolcgy and Toxicelegy Date

Resubmission of February 7, 1983

APPL 1 CANT ¢ Steriling Drug Inc., New York, WY 10016

DRUG:

CATEGORY:

Marcain Spinal (buplivacaine HMC1 0.75% with dextrose R,25%
Injectlion).

Lecal Anecsthetlc.

TYPE OF SUBMISSION/DATE:

Resubmission of February 7, 1983.

EVALUATION:

The Resubmission Is satlisfactory from standpoint of phermecology
except under "Pregnancy Cetegory CF.

In order to aschleve the uniformity in all package Inserts,

computation of human dosage has been based on a 50-kg subject. Thus
the first sentence should | O resd: Decreased pup survival
in raets and an embryccidal effect In rebbite have been observed when

bup lvacaline hydrochloride was adminlstered -I -
{The computation was besed on the

ACTION INDICATED:

Communicate the deficiencies to Appilcant,

Pharmecology portion of letter Yo Applicant:

in order to achleve unlformity In 2il packege Inserts, computation cof
human dosage has been based on e 50 kg subject, Thus under
"Pregnancy Category C%, the flrst sentence should [ 0@ read
as follows:

Decreased pup survival In rats and an embrvocidal effect In rabbits
have been observed when bupivacaline hydrochloride was administered

MY 1o 1383
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DISTRIBUTION:

Regular.

Dou Huey Jeen, Ph.D.
Phermacologist

¢ct  NDA 18-692
[ HEN 180
HFN 220
Doe Room 166
R/ D.H. Jean,5/17/83
R/ Initisled by J.K, Inscce,5/1E8/83
FT=-1t,¥1853P DOOSER



NDA 18-692

Applicant: Sterling Drug Inc.
New York, NY 10016

Date of Submission: October 13, 1981

//’

Addendum to Review and Evaluation of Pharmacology and
Toxicology Data of December 18, 1981

Drug: Marcaine Spinal (bupivacaine HC1l 0.75% with dextrose 8.25% Injection).
Category: Amide type local anesthetic

Proposed clinical indication: a sterile hyperbaric solution for spinal anesthesia.

Comment and evaluation:

Two reports of Segment II reproduction studies were included in ¥his application.
They are Subcutaneous administration of Win 11,318 to pregnant [0 ypite
rabbits, dated October 29, 1969 and Subcutaneous administration of Win 11, 318 to

®® rats, dated November 10, 1969. No teratogenic potential was evident,

pregnant
yet embryocidal effect was seen in rabbits at 25 mg/kg. In rat Segment III
reproduction study which was not included in this application, increased maternal
deaths and decreased pup survival rate were observed ut 45 mg/kg, indicating adverce
effects on late fetal development and/or lactating behavior. Although the appevzrc
adverse effects may be secondary to the pharmacological effects of ine drvz on =muno
dams, bupivacaine HCl should be caassified as Pregnancy category C. It should be

and hence the dosage’
noted that the formulation (hyperbaric solution),the route of ad;IﬁTEE;;??FﬁXﬁ?‘LHIE/)
application are different from those used in the repmoduction studies.

Conclusion and
Recommendation:

"Pregnancy" under Precaution in the Package Insert should be _ Preganncy
category C to indicate the embryocidal effect observed in rabbits and decreased p.p

survival rate and increased maternal deaths in rats.




Pharmacolosy portion of letter to Applicant:

Under "Pregnancy" in the Precaution section of the Package Insert, Pregné@y

category [IIIII®Y ¢ to indicate the embryocidsl effect

observed in rabbits, decreased pup survival rate and increased maternal deaths in

rats during organogenesis period and perinatal and postnatal period,respectively,

NDA 18-692

’Tﬂgg-_l.ﬁﬂ.._HFD-mo
D DHJean HFD-160 3/5/82

R/D Init JKInscoe 3/4/82
doc room 160

hacd




'NDA 18-692 : | ' o Review # 1

Applicant: Sterling Drug Inc. , A
New York, NY 10016 : Date of Review: Dec. 1%, 1981

Date of Submission: October 13, 1981

Rewiew and Evaluation of Pharmacology and Toxicology Data

Originial Submission of Oct 13, 1981
Original Summary
Drug: Marcain Spinal {bupivacaine HC1l 0.75% with dextrose 8.25% injection).

Bupivacaine HC1

1-butyl-2,6-pipecoloxylidide hydrochloride

s o H

N 2
2 C-N—\N> Hel

\ emr—— pmamanad

Cﬂ} // '
(CHZ)J @HJ )

Formulation :
bupivacaine hydrochloride (anhydroms basis) 7.5 mg
dextrose, anhydrous 82.5 mg
water for injection gs ad. l.0 ml

pH is adjusted between 3.5 and 6.5 with NaOH or HCl. The specific
gravifiy ranges between 1,030 and 1.035 (25¢/25¢).
Category: amide type local anesthetic
Proposed clinical indi;ation: a sterile hyperbaric solution for spinal anesthesia.
Related IND's/NDA's/MF's: related to lidocaine hydrochloride. |
IND 4,254: bupivacaine hydrochloride or Marcaine Injection? submitted on
September 22, 1967
IND 6,6&3: Marca;ne (bupivacaine hydrochloride) Spinal Injection, submitted

\ . on August 1k, 1969,
NDA 16-964: Marcaine (ouplvacalne hydrochloride) InJectvon, submltted on

August 28, 1g7¢.



DMF 2869 for McPherson, Kansas, revised September 30, 1981.

Preclinical studies and testing laboratories:

No new preclinical studies were submitted in this NDA. Preclinical studies
that demonstrated the safety and efficacy for the proposed indication were submitted
in the aforementioned related IND's and NDA's.

Container: see review by Chemist.

‘Package inserts: satisfactory from pharmacology standpoint. .

Summary and evaluation:

Bupivacaine hydrochloride is 1l-butyl-2,6-pivecoloxylidide hydrochloride, an
amide type local anesthetic chemically related to lidocaine. Bupivacaine stabilizes
the neuronal membrane and prevents initiation and transmission of nerve impulses,
thereby effecting local anesthetic action. The onset of anesthesia following spinal
anesthesia is very rapid (within 1 min) and maximal block‘is achieved within 15 mih;
Duration is 2 to 3‘hours. Following injecﬁion of bupivacaine for caudal, epidural
or peripheral nerve block in man, peak levels of bupivacaine in the blocd are reached
in 30 to 45 min, followed by a decline to insignificant levels during the next 3 toc 6
hours. It is detoxified via conjugation with glucuronic acid in thﬁﬁiver. When
administered in recommended doses and concentrations, bupivacainé does not ordinarily
produce irritation or tissuevdamage and does not cause methemoglobinemia.

Tﬁe application'is for Sterile Hyperbaric Solution for Spinal Anesthesia

' which‘contains,in addition to 0.75% bupivacaine hydrochloride, 8.25% dextrqse.
The efficacy and safety for the proposed indication have been been demonstrated in

preclinical studies submitted previously in IND 4,254, IND 6,043 and NDA 16-96L.

s e -

g

Segment II of reproduction studies were completed“gg’;;;;;t an;f;;zti§~£96 7
following subcutaneous administration. No teratogenic:potential w as observed
“ up to the highest‘dosages tested, i.e., 25 mg/kg in rabbit and 45 mg/kg in rat..
Carcinogénecity study has not been carried out and is not considered a

requirement for the approvability of this drug which has been marketed since 1972,

Y



Package inserts are satisfactory from pharmacology standpoint.
In summary, the application is recommended for approvable from pharmacology
standpoint.

Conclusion and recommendation:

The efficacy and relative safety of the application have been demonstrated in.
preclinical studies. The application is recommended fo¥ approvable from

pharmacology standpoint.

Pharmacology portion of letter to Applicant:

None.
by
e hJﬁ
ﬂ?hm s uf/?‘;/ ?l_—.
J
NDA 18-692

—ED=1680, HFD-180
R/D DHJean HFD-160 12/18/81
R/D Init JKInscoe 12/18/81
doc rooml60

DEC 24 1981
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NDA 18-692 Date Compmleted: 10 April 1984
REVIEW AMND EVALUATION OF LABELING

Sponsor: Sterling Drugs
NYC

Name of Product: Marcaine Spinal
SUMVARY :

The 9 March 1984 Memorandum fram The Aci-_ng Deputy Director, HFN-1§0,
asks that some information about cbstetrical camplications of epidural
use of bupivacaine be incorporated into the package insert and

Summary Basis of Approval for Marcaine Spinal. On or about

16 March 1984 I read virtually the entire contents of that Memorandum
over the telephcne to E. J. Hiross, Drug Regulatory Affairs, Sterling Drugs,
in order to facilitate -this matter. On or about 2 April 1984, I received
a draft copy from Sterling Drugs, courtesy of O. Wendell Welch,
Regulatory Affairs. To that draft, I have appended my own version of
needed changes. The rest of the pages of my review consistsof that

draft. The NDA can be approved when this draft is converted to final
printed labeling.

%m;,a,\& Rﬁc,u,upavid L. Scally, M.D.
e e ylolwy Ocdlc Yl= 5Py

Attachment: Draft revised package insert.

cc: \ND: -

HFN-160

FT: DLScally 4/10/R4

gm't II)ay PHRussell 4/25/84, HLDickstein 4/10/84
oc. Rm.

-



Bupivacaine HCL 0.75% Sterling Drug Inc.
with dextrose 8.25% injection 90 Park Avenue
(Marcoine Spinal) New York, NY

NDA 18-692 Submission Dated:
Reviewer : Henry Malinowski November 5, 1981

REVIEW OF REQUEST FOR WAIVER OF IN VIVO BIOAVATIABILTY

Background

Marcaine Spinal is a hyperbaric formulation of bupivacaine HCL intended for
subarachmoid anesthesia. Bupivacaine HCL has been in use for epidural,
peripheral, nerve, caudal, infiltration and sympathetic blocks since 1973.
This NDA is for a new intended use, subarachniod anesthesia.

The firm, in this submission, is requesting a waiver of the in vivo
biocavailability requirement.

Comment

1. In vivo bioavailability testing is not required for injectable local
anesthetic solutions.

Recommendation:

The Division of Biopharmaceutics has received a request for a waiver of an
in vivo bioavailability study (Submission dated 11/5/81 Volume 1 of 1). We

agree that this drug product does not require in vivo bioavailability testing
and therefore grant the waiver. This recommendation should be forwarded to

the firm.

Director, Division of Biopharmaceutics

Prepared by: Mal%i/jlpﬂ/ﬂ/& (0604e)
/slt/4/20/82 (0604e)

9
cc: NDA ORIG., HFD-160, HFD-525(Malinowski), HFD-525(Skelly), Review,
Drug, and Chron File.

RD initialed by Bd Purich, Ph.D. / 'D 4
FT initialed by Bd Purich, Ph.D. m D, U'\J j‘/ 7-”/@ s

9,4 1982

MAY
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NOTICE OF APPROVAL
NEW DRUG APPLICATION OR SUPPLEMENT

NDA NUMBER

NDA 18-692

DATE APPROVAL LETTER ISSUED

TO:

Nakas

~SO0N

SRy

FROM: .
[:XJ Bureau of Drugs

[] Bureau of Veterinary Medicine

‘ ATTENTION
Forward original of this form for publication only after approval letter has been issued and the date of
approval has been entered above.

TYPE OF APPLICATION CATEGORY
SUPPLEMENT ABBREVIAMTED SUPPLEMENT
L) -

[QoremNnaLnoa  [J 7 0, D) omainaL noa TO_ANDA 3 Human (] VETERINARY

TRADE NA-ME (or other da-ignatad name) AND ESTABLISHED OR NONPROPRIETARY NAME (if any) OF DRUG._

Marcaine Spinal

DOSAGE FORM HOW DISPENSED

injectable X0 rx Jote

ACTIVE INGREDIENTIS) (as declared on label. List by established or nonproprietary name(s) and include amount(s), if amount is
declared on label.) .

bupivacaine hydrochloride 0,75%

NAME OF APPLICANT (Include City and State)

Sterling Drug Inc.
90 Park Avenue
New York, NY 10016

PRINCIPAL INDICATION OR PHARMACOLOGICAL CATEGORY

local anesthetic

COMPLETE FOR VETERINARY ONLY

ANNAAL SPECIES FOR WHICH APPROVED

COMPLETE FOR SUPPLEMENT ONLY

CHANGE APPROVED TO PROVIDE FOR

FORM PREPARED BY

N AME _DATE
bmm. Wg’“ ‘ 3 May 1984

FOBM Af/PROVEO BAY

N AME ' / - // V EATE e RPN
Ls P, Holbera, PhuD. Jonde /- Sy Yae 2 1754

"FORM FD 1642 (2/75) VIOUS EDITION MAY BE USED UNTIL SUPPLY IS EXHAUSTED.




KOA 16-052

Sterling bryg, Inc.
90 Fark Avenue
hew York, KY 10016

Attention: Ldward J. Kiross, Ph.i.
tentlenen:

Please refer to your approved ncw drug applicetion subsiitted pursuent to
section 505(L) of the Federal Food, Lirug, and Cosmetic Act for iarcaine
Spinal {Lupivacatne hydrochloride 0.75% with dextreose 8.25% injection).

We acknowledge receipt of your final printed labeling (FPL) dated
June 13, 1984,

ke have reviewed this finzl priutec labeling anc have tound ft
acceptable, You arc new permitted to distribute this drug.

Sincerely yours,

Patricfa k. Russell, i.D,
Acting birector
Livision of Swrgical-Dental
Crug Products
Office of Druy Research anc Review
Center fer Drugs and Efclogics

cc: NYK-DO (1FR-2100)

DA 16692
HE1i-160

Doc. Room 1€0

R/D: JPhannan 6/22/64 .

R/U init by PGlalters for PHRussell 6/25/84, CPhoiberg 6/25/84,
JKInscoe 6/25/84, GDoyer 6/25/C4

FT td WO890Y €/26/84

CORRESPONDEMNCE

o 1O0A



HNEMORANDUM CEPARTHENT CF HEALTH & HUMAN SERYICTS
Public Health Service
Food and Drug Adwminfstration
National Center for Drugs and Biologics

Date : Marck 4, 1984

Acting Deputy Director (Hedical)
Office of Drug Research and Review/HFH=101

From

Subject: Marcaine Spinal {bupivacaine HC1 0.75%), NDA 12-£92

To Acting Director

Division of Surgical/Dental Brug Products/HFN-160

The FPL for this drug was submitted before the agency &nd three manufacturers
took actions because of maternal deaths from the 0.75% concentrations of
bupivacaine. The Dear Doctor latter (August, undated) warned specifically
against use of this concentration in obstetrical anesthesia, and did not Tinit
the warning to any perticulsr route,

M. Scally has explained to me that the dose delivered in spinal anesthesfa fis
such Tower than frow epidural, paracervical bleck or intravenous regional
anesthesfa, He believes 1t very unlikely that the maternal deaths associated
with £,75% bupivacaine from these routes would sccur with this concentration
in spinal anesthesia., His Jogfc seems sound, but nonetheless the Tabeling and
the SBA for spinal bupivacaine 0.75% should not ignore the problems which have
occurred with this concentration, Doth the

materna: deaths and the animal studies.

?loase revise both the SPA and the FPL accordingly. 1 do not have copies of
the revised labelings for bupivacaine 0.75% for zlready risrketed products for
the older routes, (When the package vomes back here, please attach copfes of
taese revised Yabelings.) Perhaps they can provide some appropriate language
and be supplemented with discussion of why the spinal route is okay for this
concentration fn obstetrical anesthesia,

I raecognize that we prefer not to ask & sponsor to revise FPL, If this
product had alrea | been marketed at the tipe of the Dear Doctor letter, its
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labeling would have required revisiorn along with labeling of the other
products,

Paula Botstein, H,D.

oot
NOA 16~-532
L HFN-166/C50
HFN«=160/0r, Scaily
HFR=-106/Dr, Tenple
PRot. teinfukg/3/8/74/2542a



nCA 18-692
Date of Meeting: 29 March 1983
HMZVMORANDUM OF MEETING

rizme of Product: MARCAINE (bupivacaine hydrochioride 0.75% with dextrose
8.25%) Spinal :

Eztween: Lester Reicn, M.D. and Karen Putterman, M.D. of the Medical Staff
Breon & Joan G. D'Angelo, R. Ph., Compliance Supervisor, Drug
Regulatory A7ffairs, Sterling Drugs

and:

James P. Mann, M.D., Patricia H. Russell, M.D. & David L. Scally, M.D.
of HFN-160

Discussion centered around the submissions - which I summarized and
made recommendations on in my review dated 25 March 1983:

1. The support for use of Marcaine Spinal in Obstetrics, as written
by Breon Laboratories in consultation with Gerard W. Ostheiner, M.D.,
Brigham and Women's Hospital, is judged clinically acceptable by

this Division (Drs. Mann, Russell & Scally). In this regard, Dr.
Mann recommended that I do a brief summary of some of the references
cited in this document. Dr. Reich agreed to make copies available

to facilitate such a review.

2. My review of the package insert (page 3 of review dated 25 March 1983)

was next discusszd. Drs. Reich and Putterman accepted all of my recommendations

for change except one. It seems that their analysis of data as to duration
of the 12 mg dosz of bupivacaine spinal with and without epinephrine

was performed differently than in the publication of Dr. Moore. Their
criteria for duration was time to return of complete sensation in the
operative site or regression of two dermatomes; Dr. Moore's criteria

was duration of satisfactory analgesia prior to supplementation. They
prefer to includs their own analysis of data in the package insert: duration
of sensory block averaged [ | when epinephrine was employed
and [N@¢ when epinephrine was not employed. The following

change is to appesar in the package insert:

1S Changde was accepte

of HFN-160.

The meeting was concluded in the usual manner and the staff of Sterling and
“reon was thanked for offering to provide the references cited above.

:3 ) au~&/s§£..ﬂkuxiﬁqroavid Lawrence Scally, M.D.

U Medical Officer---HFN-160 QA s K3

~ NDA 18-692

| HFN-160
) LScally 3/29/83
2/D Init. by PHRusselil 6/15/83 JU“ ZO \383
Joc. Room 160

-~




MDA 18-692 MAR 17 1383

Steriing Drug Inc

Attn: Edwarcd J, Hiross, Ph.D
Q0 Perk Avenue

Hew York, KY 10016

Gentlemen:

We acknowledge receipt of your resubmitted applicetion for the followings

Meme of Drug: Mercaine R Spinal (bupivacaine HCI 0,75% w/Dextrose 8.25%
inj.)
NDA Number: 18-662

Dete of resubmitted application Februsry 7, 1683

Date of Receipt: Februery 15, 1GE3

All cermunicaticns concerning this NDA should be addressed as follows:
Haticnel Center for Grugs and Bleologics HFN 160
Attentions ODOCUMENT CONTROL ROOM £1860-03 .
5600 Flishers Lane Y
Rockville, ¥D 20857 ;

Sincercly yours,

Jares P, Mann, #D )
Birector r & 3
Division of Surgicai-Dental s s TR,

frug Products : g ;%
Office of New Drug Evaluation ‘ g
taticnal Center for Drugs and Biologics |

NDA 18-692 : .’
0 ok iy Wy

R/D: dlake 2/24/e3 o ol
D init. by: CLedet . . o
Doc Room Y 2/24/83, JPMann 2/24/83 'y
FT Margarita 3/15/83 W01134 w2 opve v Tasidne 3% L%
’ TR 3 :

RESUBMITTED APPLICATION ACKNGWLEDGEMENT E s =" 3 Tem T

i -

“a



JUN 25 1982

David Lawrence Scally, ".D., Medical Officer-HFD-140

Pending NDA 18-592, HMARCAIKE 3Spinal, received 20 October 13981,
demorandun regarding same from the Acting Director for Hew Drug
Evaluation, dated 23 June 1982,

Chalon Rodriguez, 4.0., Group Leader~-HFD-1860 and James iann, HM.D.,
Director of Surgical-Dental Drug Products-HFD-180

SUMHARY:

The Tirst time that I learned that this application and sy recommendations
were not as uncontroversial as I had thought was on or about 1 June 1982, when
I was summoned to the office of James M, Bilstad, #.0., Assistant to the
Acting Diractor for Hew Drug Evaluation. He had discovered many ways ¢o
shorten the prescribing information and still say the same thing. He aiso
wanted the organization of the ADVERSE REACTIOKS section of the prescriving
information changed. [ racognize some of these changes from the Hemorandua
dated 23 June 1982 and the related attachment and I note new issues raised in
that Hemorandum,

I would first like to offer some general background aboutl now tne
reconnendations contained in ay revédw dated 19 February 19582 were written. |
- took the draft of the soon to be printed (lass Labeling for Local Anesthatics
and re-did it as appropriate for a formulation specifically intended for
intrathecal injection (the (lass Labeling was tailor made for local
infiltration, peripheral nerv2 block and epidural anesthesia and contained
much inforaation which does not come into play during the administration of
spinal anesthesia). I may have done so hastily, because back last Fabruarxﬁ I
considered this to be & simple application worthy of quick approval from a
clinical point of view; I was also fully aware of the clinical talents at
Sterling Drug Company and anticipated additional discussion after they
received the approvanle lettar.

Caonsiderable work, spread over around 5 years, «ent into the Class Labeling
for Laocal Anesthetics. First, several drafts were preparad by a consuliing
fira and each was gon2 over by mg, Staff Pharmacologist and Staff Cheaist; Or.
P.H. Russell joined me in comaenting on the later editions. Editorial
comaznts wera sought from a member of our Anesthetic and Life Support Urugs
Advisory Commnittee with extensive editorial experience (Edaond S. Hunson,
AeDe, Prof. of Anes,, Univ. of Florida, Editor of ANESTHESIOLOGY and Past
gditor of AHESTHESIA & ARALCESIA). Later I had good reason to present adverse
sxperiencas to the advisory committee and aany were concernad with
aismanagexent of dose related toxicity and underventilation fron whataver
cause, daspite zpparently satisfactory prescribing information. The entire
coanittee had a shot at ratouching tne writing on preparation, sarly
recognition and mgnagenent of adverse rzactions. It was hopad that some
practitioners would read this docuaent and realize the error of their ways,
gither making tha necessary corrections in their institution snd practice or
ahandoning uss of local anasthstics.
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I #1171 now go over the points ia the deqorandua dated Z3 June 1882 and reply,
noping thus to s¢e an “approvable® letter. In so going, I fes] undar intense
time pressure because this application is 249 days old today.
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1. The first cosmant has to do with the fact that 2 3iupharn Review was not
available when this package was sent to HF0-100 and what we should do about

that fact.

Repiy: Having odbteined a 30 day tiame extension on this application, in the
hope of fulfilling approval requirements, w2 none tne less felt obliged to
forward this application to HFD-100 on or zbout 11 Hay 1982, at the age of 203
days. A 3iophara review, dated 20 and 21 Hay 1952 in various places, was
later received. Tnis review, signed Ly Bernard £, Capana and Edward 0. Purch,
rzcommendad granting waiver of an in vivo bivavailability study. This makes
it unanimous (see below), and thus I recoamend no comaitment from the sponsor
for the approvaple lettar.

Tne question is asked: "Do we need a completad 3iopharn review for a drug like
this?” .

It is ay opinion that a Biophara review is counterproductive for a drug like
this. Pharmacological effect (spinal anestnesia) can take place with only
trace plasma levals being noted. Remembar that the dose 15 oaly apout
ong-tenth that needec for epidural anesthesia and that injection is intended
iato @ space of slow systemic absurption.

Z. Tha 23 June 1932 Heaorandum objects to the duration of motor blockade
contained in the potential package insert,

Reply: All duration figures are approximate, subject to patiant and
practitioner variation and method of evaluaton.

The best study was conducted by Daniel (. Moore, MH.D., Hason Clinic, Seattle,
and an internationally known autnority on clinical application of nerve

plock. His test of recovery was pretty thorough (time uyntil the patient could
run the neel of one foot accurately up the skia covering the amterior surface
of the tibia of the other leyg from ankle to knee without tha heel wavering,
with both legs). 1 have now gone over the tables fn his publication (see page
234 of Yolume 1.1, NDA 18-692). The mean duration of motor dlockade in lower
extremities following adainistration of 12 ag Harcaine Spinal was 202 minutes
or 3.3666 hours; when gpinephrine 0.2 ag was added to 12 mg Harcaine Spinal,
the mcan duration of motor blockade was 279 minutes or 4,05 hours. The range
was such that 1 feel rounding off is ingicated,

range (CLINICAL PHAWACOLOSY): e

is added,.”
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3. The 23 June 1382 Hgaorandum gquestions circulatory CONTRAINUDICATIONS to
Spinal Anasthesia,

Reply: This was derived from the sponsor's PRECAUTIONS. The prodlem is
unigue to the acute onset of sympathetic tone relaxstion sscondary to properiy
adainistered spinal anesthesia. In the face of adequate slocd volune and
adequate interstitial fluld, drops in plood pressure to an intolerable leyal
rarely occur and are easily managed with intravenous fluids and vasopressors,
such as ephedring, when thay 40 occur. Patieats witn coronary artery disease
should ordinarily be able 0 compensate, if only at the price of increasing
heart rate; this is a matter of clinical judgement and spinal anesthasia may
be indicated after weighing the risxs versus the poltential benefits.
Anesthesia for transurethral resection of the prostate is a parfect exaaple:
1, Spinal anesthasia is generally preferred secause it s easier to diagnose
perforation of the bladder and water intoxication (the signs of water
intoxication are bradycardia and hypertension, which can 5@ masked by general
anesthetic drugs and adjuvants)., 2. Candidates for transurethral resection
of the prostate frequentiy have coronary artery diseass, symptosstic, 3. Tne
level of anesthesia required for such & procedure is relatively low and will
asually be associated with less circulatory changes than usual for that
reason. Some cliniciaans may also find patients with valve discase who could
still benefit froa sypathetic relaxation or who, for other reasons, aight
better tolerats spinal anesthesia than general anesthesia for some surgary.

There is less room for individual judzeaent in the case of coaplete heart
block. These patienits are unable 10 compensate for peripheral sympathetic
tone relazation by increasing their heart rate. Larger doses would bring the
effact of local anesthetics on veniricular conduction into play, possibly
rasulting ventricular escape and a ventricular pacemaker. In addition, the
us2 of vasoprassors Lo wanayge hypotension would pose unusual risk of
ventricular arrhythaias both fron elevation of blood pressure, if excessive,
and increased myocardial irritability, This CUONTRAINDICATION originated in
tne prescribing iaformation regarding lidocaine for cardiac arrhythaias and,
now hard to trace, has found its x#ay into other local anesthetic package
inserts. I recosmend retaining the CONTRAINDICATION regarding coaplete hsart
block for thess reasons.

The decision as to whether or not to use spiaal anesthasia in patients with
puor cardiac output secondary to coronary artery disease, valvular disease and
arrhythnias must generally be made after woeighing the potential nenefils in a
particular sftuation against the potential risk. In tha intersst of
preserving individual judgement, whare there is rogs for such judgesent, I
recoswend no new addition(s) to the CONTRAINDICATIONS section of the potential
package insert.
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4., An objection is raisad to listing known hyperseasitivity io amide-type
Tocal anestuatics in the CONTRAINDICAVIONS seclion of the package insert.

Raply: e placsd this in the (Class Ladeling on the basis of currznt
knowledge. The fact §s that we siwply have insufficient data to support use
of one amide-type local anesthetic in a patient known o manifest aliergy to
another drug in this group and it would appear wise 0o refrain froam such
practice. Cross sensitivity has been reported (P.H. Shiglds, Australian
Dantal Journal 17: 5183, 1972). Part of the problen is tnat allergic
reactions to anide-type local anesthetics are rarz, in comparison to allergic
rezactions to sster-type local anesthetics. 1 would recoamend retaining this
CORTRATACICATION unless additional gata is reviewad which supports removing
it. This has basn the pasi stand of most sponsors and our own staff, a fact
well known to practitioners of medicine and law,

5. The Acting Director for Hew Jrug Evaluatfon wishes us to consider changing
the first dARKING.

Ranly: Tinis Tirst WARNING comes froa the reviesd of many {aproperly aanaged
adverse experiancas and 1t Jas presarad in the hope that some practiticners
anprepared to diagnose and manage complications, or unequipped for the sans,
aight realize their limitations and refrain from such practice. Now thal this
is public knowladge, from Advisory Comaittze deetings, and now that the
Advisory Connittee has taken active part in tnis particular HARNING, [ feel
that a change in this wording is unwise, [ raconsend tnat the «ording resain
as it is.

6. On page 2 of the “approvadbla® letier, change “...expiraticn...” to
# e.aspiration...® (eleventh line of typing from the top of the page).

7. This comaent raises guestions aboul Bapaired cardiovasCuiar function, from
the bottom of page two of the ®gpprovable® leiter as final typed (revised and
retyped) on 7 Hay 1982.

This discussion about hepatic and cardiovascular diseass is derived from
zxperience wita lidocaine for the treatmant of cardiac arrhythmias ond has to
go with the rete of infusion in such casss varsus the rate of infusion in
patients with arrhythnias who nave noraal cardiac output and are free of liver
disease. Qlder wording would have said to use with caution in patients with
nepatic disease and patients with cardiovascular dissase., [ siaply felt that
a few sentences of clarification were Indicatad., Thz last sentence wes
intended to place this in proper perspective vacause of the lower dosayes
smployed for spinal anastnesia.
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8. The wording about drug interactions is questioned.

Reply: It is true that the ususal adverse experience from combined tricyclic
antidepressant therapy and use of vasopressors is severs hypertension (A.J.
Boakes, at. al. Brit. Med. J1. 1: 311-315, 1973). Such is not the case with
phenothiazines. Administration of catecholamines in patients under the
influence of phenothiazines may be followed by a paradoxical reaction of
hypotension unless the infusion rate is greatly advanced. | therefore feel
that this general discussion is best left unchanged.

The guestion is also raised as to the source of the PRECAUTION concerning
concurrent use of vasopressors and ergot-type oxytocics.

Reply: See G.N. Casady, D.C. Moore and L.D. Bridenbaugh, *Postpartum
Hypertension After Use of Vasoconstrictor and Oxytocic Drugs®, J.A.id.A. 172:
1011-1016, 5 March 1960. This reference has been acccepted as Reference HNo.
57 for the Class Lapaling for Local Anesthetics. The older package inserts
mention oxytocics and we now want to clarify that we are talking about
ergot-type oxytocics, an important change.

2. A request is made to add complete heart block to the ADVERSE REACTIORS
section.

Reply: The consideration in CONTRAINDICATIOHS was with regard to
administration of local anestnetics to patients unable to compensate for the
relaxation of sympathetic tone. Dose related toxicity is related to
myocardial depression and decreased cardiac output, as well as ventricular
arrhythmias which may arise as a result of prolongation of the ventricular
myocardium relative refractory period. 1 guess that heart block could be
added to the list, but it would seem to be an intermediary event. Add

" ..heart block..." between *,..dDradycardia...” and *,..ventricular
arraythmias...” on the top of page 5. I would avoid using the t2rm “"complete
neart block® because all degrees of heart block are possible.

10. Allergic reactions to other forulation ingregients are gquestionad by the
Associate Director for Hew Drug Evaluation.
Reply: 1. Screening has to do with intracutaneous testing.

?2. After discussion with Dr. ifann (Division Director), it was decided
to leave out reference to “F H"

3. Cross sensitivity has been reported (see reply #%4) and mos
2xperts advocate proceeding as if there is enhancad risk under
such circuastances.

4, lwch of the allergic discussion is now well known to both the
medical and legal profession, from package inserts in circulation
and advisory coamitiee discussion, and [ recommend that it oe
retained except for the deletion cited above.
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11.  This comaent nas to do with a regquest to rewrite the AGVERSE REACTIONS
section of the potential “approvabie®™ Jetter. I will now re-write all of ine
discussion, except for the discussion of "Allergy", covered above. Tha
Federal Register of 26 June 1979 specifies the following: "In this listing,
adverse r2actions may be categorized by organ system, Dy severity of the
reaction, by frequency, or by toxicological mechanisa, or by a coabination of
thesa, ag appropriate.” [ have chosen ®...a combination of these, as
appropriate.”, nevertheless, this discussion =ill differ fron th2 potential

approvable letter final typed on 7 Hay 1982.

(For letter)
Adverse Reactions:
Change this saction to read:

The most coanonly eancountered acute adverse experiences which deamand immediate
countermeasures following the administration of spinal anesthesia are
naypotension due to Toss of sympathetic tone and respiratory paralysis or
uaderventilation due to cepnalad extension of the wmotor level of anasthesia,

Respiratory System: Respiratory paralysis or underventilation may be notad as
a result of upward extension of the level of spinal anesthesia and may lead to
secondary hypoxic . Preanesthetic medication, intraoperative
analgesics and sedatives, as well as surgical manipulation, magly contribute to
underventilation, This will usually be noted within minutes of the injection
of spinal anesthetic soiutfon, but because of differing surgical manipulation
it may occur at any time during surgery or the Hamediate recovery period.

Cardigvascular Systea: Hypotension due to loss of sympathetic tone is a
comaonly encountered extension of the clinical pharmacoloagy of spinal
anesthesia., This is more comaonly observed in patients with shrunken dlood
volune, shrunken interstitial fluid volume, cephalad spread of tne local
anasthetic and/or mechanical obstruction of venous return. Hausea and
vomiting is Trequently associated with nypotensive episodes following the
adainistration of spinal anesthesia. High doses, or inadvertent inlravascular
fnjection, ®ay lead to nigh plasaa levels and relaied depression of the
ayocardium, decreased cardgiac outpul, bpradycardia, neart olock, ventricular

arrhythaias and possibly cardiac arrest,
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Central Nervous Systea: Respiratory paralysis or underventilation secondary
to cephalad spread of tne level of spinal anesthesia (see Respiratory System

discussion above) and hypotension for the saase reason (see Cardiovascular
Systea are the two ost commonly encountered central nervous
system related adverse observations which demand immediate countermeasures.

High doses, or inadvertent intravascular injection, may lead to high plasma
levels and related central nervous system toxicity characterized by excitement
and for depression. Restlessness, anxiety, dizziness, tinnitus, blurred vision
or tremors may occur, possibly proceeding to convulsions, However, excitement
May be transient or absent, with depression being the first manifestation of
an adverse reaction., This may quickly be followed oy drowsiness merging into
unconsciousness and respiratory arrest.

12. A coment is made that the first and second paragraphs on page o are self
evident and the question is asked about whether or not they can be deleted.
This has to do with management of adverse reactions: 1. The first paragranh
in question has to do with the conseguences of delaying treatment of adverse
reactions and the fact that recovery from dose related toxicity has been
reported after prolonged resuscitative efforis. 2. The second paragraph in
question has to do with the fact that endotracheal intubation may pe indicated
during resuscitation if difficulty is encountered in the maintanance of a

patent airway, etc.

Reply: These are hard learned lessons from evaluation of many adverse
experience reports concerned with deatn or irreversible brain damage. [
suggest maintaining these paragraphs. For instance: Looking at cold sheets
of paper, it is easy Lo say that administration of oxygen by mask under
pressure will usually suffice. I have talked to people who have managed local
anesthetic convulsions and they warn that it is difficult to tell whether or
not you are getting enough oxygen delivered to the right place because of all
of the skeletal muscle activity associated with convulsions. Thus
clinician-autnorities advocate that endotracheal intubation may pe required;
they only diffar on some finer points of when and how,
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CONCLUSION AHD RECOMMERDATION:

I have either replied or made changes in the potential package insert, or
both, in response to each of the 12 questions and/or comnents containad in the
femorandum dated 23 June 1882 from the Acting Director for kew Drug
Evaiuation. This reply contains additional text which may now be used to
prepare a new potential "approvabie® letter for HAARCAIKE Spinal, 1 have
exanined the other Changes made by hand in tne attachment (copy of letter as
final typed on 7 May 1982) to the Hewmoranum dated 23 June 1382 and feel that
these additional changes in the package insart can be made with out los of
needed prescribing information. I trust that HARCAIRE Spinal will now receive

guick approval.

David L. Scally, #.D.
Hedical Officer, HFD-160

Pre<iDA 18-5Y2

“Ei\_] £0

R/D DLScally 6/25/82

R/D init. by CRodriguesz 5/28/82, JPMann 6/28/82
FT AK WOD43K 5/30/82

DocRm 150



NDA 18-692 Da  Completed: 5 MAY 1982
MEMORANDUM Regarding Pending NDA 18-692, Under Review

Sponsor: BREON (Div. Sterling Drugs)
NYC '

Name of Product: Marcaine (bupivacaine HCT 0.75% with dextrose 8.25% injection) Spinal

SUMMARY :

This Memorandum is in response to the 29 April 1982 Memo Record (Form FD 2034)
from Dr. Charles Kumkumian of the Office of Mew Drug Evaluation to Dr. J. Mann
of HFD-160 regarding the above cited product, application near completion of
evaluation. Dr. Kumkumian notes that in the package insert, under HOW
SUPPLTED. a statement is made that the ®® in this product may show

some | 2% discoloration and that it may be used

if slightly discolored as long as 1t 1s free of particulate matter. He asks
whether or not there is any concern about slightly colored solutions

being used in spinal injections (his second question). In addition, he

asks (first question) whether or not a statement should be made about

how many times the product can be autoclaved. These are not exact quotes, but
from the remainder of the text it will be obvious that all of these questions
have been taken care of. :

By way of background, it is probable that ideas of this type came from

the currently approved package insert for Xylocaine for Spinal Anesthesia
(1idocaine with dextrose--~ASTRA). In addition, BREON markets Pontocaine
(tetracaine) for spinal anesthesia, a pre 1938 drug not subject to NDA
requirements; several formulaticns contain dextrose and discoloration is
discussed in the package insert. In neither case are the words exactly

the same as this application under consideration. In addition, see page

3 of the letter to the sponsor (NDA 18-692) dated 18 DEC 1981; this letter
was obviously prepared before Dr. Kumkumian's inquiry or it would have been
worded differently.

Encouraged by Dr. Kumkumian's note, I sought permission to contact the
sponsor from my Acting Group Leader, and that permission was granted.

I called Dr. Edward J. Hiross of Regulatory Affairs on or about 30 April
1982 and explained the problem; we needed a disposition of the above matter
in order to complete our evaiuation of this pending NDA and would like to
expedite matters. He noted that he would make inquiries and that he would
have Dr. @9 Chemistry Staff, call me later that day. In addition,
arrangements were made to discuss the problem with Dr. Keren Puytterman,
Medical Director of BREON, while she was here for an Advisory Commitéde
Meeting on Anesthetic Drugs (3 May 1982); that date was expecially
important because Dr. Daniel Moore, main U.S.A. investigater of Marcaine
Spinal (see my review dated 19 FEB 1982) would also be present.

Dr. @@ cailed me later on or about 30 April 1982. It was from him that

I obtained the above cited information concerning pre-1938 formulations

of Pontocaine with dextrose; he read_from the currently circulated package
insert of that product concerning carme11zat1on He planned to check fiis

own stability data regarding autocldv|ng, at that time it was his 1mpress1on
that dextrose does not carmelize in the currently employed, more precise,
autoclaving systems and that directions to the contrary are from another
era. The possibility of recommending that autoclaving be performed only
once was discussed and it was understood that he would consider such a

reque & I then noted that my end of the inquiry was mainly clinical an
st. .
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that additional stability information would be referred to ,the Chemistry
Reviewing Staff, if necessary. Additional action was deferred in anticipation
of discussion with Dr. Pulterman, et. al.

On 3 MAY 1982 1 met with Drs. Karen Putf®rman and Lester Reich of BREON and
Dr. Daniel C. Moore, Consultant to BREON and Senior Anesthesiologist at the
Mason Clinic and Virginia Mason Hospital, Seattle (an authority on clinical
application of nerve blocks). In answer to inquiries, Dr. Moore noted that
" in his own 400 plus cases concerned with Marcaine Spinal he always checked
the autoclaved solution for appearance; none of the soiutions were dafmelized,
otherwise discelored, and none contained particulate matter; if the sTtuation
had been otherwise, the ampul would not have been used by him and would have
been discarded. I recommended to Drs. Putterman and Reich that, once they

are back at the office, they inquire into the possibility of re-writing

the HOW SUPPLIED (and also DESCRIPTION) sections of the package insert

to recommend autoclaving only once and to discourage use of solutions which
are discolored or which contain particulate matter, at least at the time

of initial approval. Such an inquiry was assured and a return phone cail

was expected in about 24 haurs. :

Dr. Putterman called again after I had left for home on 4 May 1982 and

I returned her call between C900-1000 hrs, on 5 MAY 1982. She cited the

18 DEC 1982 letter by way of background; I noted that that letter issued
before - - the Senior Chemist of the Office of New

Drug Evaluation asked questions which I was unable to answer and before
anyone else had expressed concern about the matter, including me. She

noted that stability data, employing currently accepted autoclaving equipment
and directions, revealed no carmelization, other discoloration or particulate
matter after autoclaving. We arrived at the following changes in the

HOW SUPPLIED section of the potential package insert:

Chanae the second paraaraph (f

f) so at 1t reaas:

: ~(once
DU may be autoclavedfat 15-pound
pressure a earees 0 dearees F) for 15 minutes.

The related sentence in DESCRIPTION will be deleted in deference
?o the abave chanage in HOW SUPPLIED ) -

1 thanked Dr. Putterman for furnishing this additional information, needed
~in order to assist us in completing.our evaluation of this pending NDA. I
noted that additional changes,such as more liberal autoclaving directions,
could be reviewed by our staff after approval, should any interest be
expressed in such changes; no such interest is anticipated at this time.
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CONCLUSIONS AND RECOMMENDATIONS:

1. The directions for autoclaving which are the subject of Dr. Kumkumian's
inquiry of 29 April 1982 can be traced back to the pre-1938 era through
the package insert for Pontocaine (tetracaine hydrochloride) with Dextrose
for Spinal Anesthesia, a "grandfathered" product. Current autoclaving
practices do not result in caramelization, other discoloration or

the formation of particulate matter. Directions can

recommend autoclaving only once and to recommend that solutions which

are discolored or which contain particulate matter should not be used
clinically. The sponsor has agreed (see page two of

this memorandum).

2. Revise the approvable letter to reflect these changes, then this application
is once again approvable under SEC. 505 (b) (6) of the Federal Food,
Drug and Cosmetic Act.

N ]
David L. Scally, M.D. £ aceed N

Medical Officer-~-HFD-160

ADDENDUM: 6 MAY 1982.

This document, and the Memorandum cited above, were also referred to the
Supervisory Chemist (C. Sinopoli) and he conferred by phone with the
Reviewing Chemist (S. Koch), who is on Teave, It was noted that the

new directions will have to be rearranged to conform with 201.57 (j) of
the Code of Federal Regulations (21). Under that regulation, the Dosage

and Administrationjof the package insert should note that parenteral

drug products should be inspected visually for particulate matter and
discoloration prior to administration (see also page 5 of the latest

approvable letter, which must now be revised). It would therefore

"seem reasonable to add the following to the approvable letter:

In addition, we note that changes in s
regarding how often this product may be an
changes regarding discoloration or particulate matter as

related to clinical usage were agreed to during a 5 May 1982

telephone conversation between Dr. Karen Putterman of your

firm and Dr. David L. Scally of the Division of Surgical-

Dental Drug Products. Please note that that the text below

has been slightly altered since that conversation to conform

to 21 CFR 201.57 (j): /

DESCRIPTION:
The sentence reaardina will be chanaed
to read:

DOSAGE AND ADMINISTRATION:

_ End the DOSAGE AND ADMINISTRATION section with the following
statement: "MARCAINER Spinal should be inspected visually
for disco]oration and e )
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page 4----

solutions which are discclored or which contain particulate
matter should not be adwinistored."

HOW SUPPLIED:

The secend paragreph of this section
') wili be changed to read:
may be autoclaved once at

1 degrees C (250 degrees F) for
which @@ discolored

15-pound pressurc at
15 minutes. Do not administer

or | @9 I particulate matter.

(In addition, page 6 of the latest draft of an approvable

letter should be changed to delete: "The DOSAGE AND ADMINISTRATION
section should contain the statement on parenteral drug products
particulate matter and discoloration as set forth in 201.57 (3>."
Thismatter has now been taken care of more specifically as

it is applicable to MARCAINER Spinal.) .

—— g
David L. Scally, M.D. Doeecd_~2. e

Medical Officer---HFD-160
6 May 1982. ; A T /E,

| %7} 7/9/51/



NDA 18-032

Sterling Drug, Inc.

Attention: E:!yard J. Hiross, Ph.D. APR 23 1982
20 Park Avenua

tiaw York, NY 10016

Gentlemen:

Please rafer to your New Drug Application dated October 231, 10281 submitted
pursuant to section 505(b) of the Fadaral Food, Orug, and Cosmetic Act for
Marcaina Spinal Injection.

As authorized by section 505{c) of the Act and as agreed to by your
reprasentative L. R, Tamarria, Ph.D. in discussing the application with

Qary H. Boyer of this Division, on April 14 and 15, 1282, the time allowed for
consideration of Lhis application has basn extended 30 days.

Sincer2ly yours,

wamas P. Mann, M.D.

Director

Division of Surgicai-danial
Orug Products

3ureau of Jrugs

NDA 18-692
BUF-DQ (HFR-2200)

R/D JSinger HFD-160 4/15/82
R/D Init GBoyer 4/15/82; JPMann 4/15/82
doc room 180
fianl typed aw 4/21/82
WANG 1055P
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2 —(: DEPARTMENT OF HEALTH & nUMAN SEKRVICES Public Health Service

NDA 18-692 ' Rockville MD 20857

Sterling Drug, Inc.

Attention: Edward J. Hiross, Ph.D.

90 Park Avenue NTRIDE 11
New York, NY 10016 NOV 02 1981

Dr. Hiross:

We are pleased to acknowledge your new drug application submitted pursuant to
section 505(b) of the Federal Food, Drug, and Cosmetic Act for the following:

Name of Drug: MarcaineR Spinal (bupivacaine hydrochloride 0.75%
with dextrose 8.25% in jection)

Date of Application: October 13, 1981
Date of Receipt: October 20, 1981
Our Reference Number: NDA 18-692

We will correspond with you further after we have had the opportunity to study
the application. Should you have any questions prior to our contacting you
please cail:

Mr. John Singer
Consumer Safety Officer
301/443-3560

All future communications concerning this NDA should be addressed as follows:

Bureau of Drugs HFD-160

Attention: DOCUMENT CONTROL ROOM #18303
5600 Fishers Lane

Rockville, MD 20857

Sincerely yours,

James P. Mann, M.D.

Director

Division of Surgicai-Dental
Drug Products

Bureau of Drugs

I

Food and Drug Administration
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DEPARTMENT OF HEATTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville MD 20857

ACKNOWLEDGEMENT

NYK=DO (HFR=2200)
NDA 18-692 w 1©
FD-160 y

R/D MWi Ison (HFD-160)10/26/81 M

Init by:GBoyer 10/29/81; JMSinger 10/29/81 and JPMann 10/29/81
F/T sm 10/30/81 (W0641P)

doc. rm 160
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