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SERVICES,
" s,

(C | DEPARTMENT OF HEALTH & HUMAN SERVICES , Public Health Service

¥,
e ] Food and Drug Administration

NDA 19-627/S-027 R:)ﬁ(ﬁillel lViD 1509887

Zeneca Pharmaceuticals
- 1800 Concord Pike
Wilmington, Delaware 19850-5437

Attention: Gerald L. Limp
Assistant Manager, Marketed Products Group
Drug Regulatory Affairs Department

Dear Mr. Limp:

Please refer to your December 22, 1995 supplemental new drug application (NDA)
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Diprivan (propofol) Injectable Emulsion.

We acknowledge receipt of your amendments dated January 17, 18 (2); March 8, 12,
28; April 15 (2), 25; and May 20 and 30, 1996.

The supplemental application provides for a change in the formulation by adding
disodium edetate 0.005 % to the original formulation.

We have completed the review of this supplemental application, including the submitted
draft labeling, and have concluded that adequate information has been presente’d to
demonstrate that the drug product is safe and effective for use as recommended in the
draft labeling submitted on May 20, 1996 with the revisions listed below. Accordingly,
the supplemental application is approved effective on the date of this letter. The
revisions are as follows:

1. The sentence "Formerly DIPRIVAN (propofol) Injection" should be deleted
from the labeling.

2. The sentence "Refrigeration is not recommended” should be replaced by
"Do Not Freeze".

3. The phiase_ ' ' should be replaced by "— —
ampoules" .

4. The phrase —— . should be replaced by "=————
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These revisions are terms of the supplemental NDA approval. -

Please submit sixteen copies of the FPL as soon as it is available, in no case more than
30 days after it is printed. Please individually mount ten of the copies on heavy weight
paper or similar material. For administrative purposes this submission should be
designated "FINAL PRINTED LABELING" for approved supplemental NDA 19-627.
Approval of this submission by FDA is not required before the labeling is used.

Should additional information relating to the safety and effectiveness of the drug
become available, revision of that labeling may be required.

We remind you of your Phase 4 commitment specified in your submission dated April
25, 1996. This commitment, along with any completion dates agreed upon, is listed
below.

Protocols, data, and final reports should be submitted to your IND for this product and
a copy of the cover letter sent to this NDA. Should an IND not be required to meet
your Phase 4 commitment, please submit protocol, data, and final reports to this NDA
as correspondences. For administrative purposes, all submissions, including labeling
supplements, relatmg to this Phase 4 commitment must be clearly de51gnated "Phase 4
Commitment. "

In addition, please submit three copies of the introductory promotional material that
you propose to use for this product. All proposed materials should be submitted in
draft or mock-up form, not final print. Please submit one copy to this Division and
two copies of both the promotional material and the package insert directly to:

~ Food and. Drug Administration
Division of Drug Marketing, Advert1s1ng and
Communications, HFD-40
5600 Fishers Lane _
Rockville, Maryland 20857
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Please submit one market package of the drug when it is available:

We remind you that you must comply with the requirgments for an approved NDA set
forth under 21 CFR 314.80 and 314.81.

If you have any questions, please contact:
David Morgan

Consumer Safety Officer
(301) 443-3741

Sincerely )ytrrs,

Curtis Wright,
Acting Director

Division of Anesthetic, Critical Care and
Addiction Drug Products, HFD-170
Office of Drug Evaluation III

Center for Drug Evaluation and Research

Enclosure
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DESCRIPTION

Labeling: _HFD>- 3¢ 8¢, % 3
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Reviewed Ly: L
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FOR LV.
ADMINISTRATION
Formerly DIPRIVAN® (propofol) Injection
PROFESSIONAL INFORMATION BROCHURE

DIPRIVAN® Injectable Emulsion is a sterile, nonpyrogenic emulsion containing 10 mg/mL of propofol suitable for intravenous administration.
ically ibed as 2,6-di | and h: {

Propofol is D andhasa

OH
(CHg)2 CH

ficient for propofot is 6761:1 ata pH of 6-8.5. In addition to the active

weight of 178.27. The structural and molecular formulas are.

CH (CHg)2

Ci2H1gO

Probofol is very slightly soluble in water aﬁd, thus, is formulated ina white, oil-in-water emulsion. Thé_pKa is 11; Thé octanol/water partition coef-

glycerol (22,5 mg/ml), egg lecithin (12 mg/mL), and disodium edetate (0.005

Emulsion is isatonic and hasa pH of 7-8.5.

also contains soybean oil (100 mg/mL},

propofol, the
%); with sodium hydroxide to-adjust pH.- The:DIPRIVAN tnjectable

STRICT ASEPTIC TECHNIQUE MUST ALWAYS BE MAINTAINED DURING HANDLING. DIPRIVAN INJECTABLE EMULSION IS A SINGLE-USE
PARENTERAL PRODUCT WHICH CONTAINS 0.005% DISODIUM EDETATE TO RETARD THE RATE OF GROWTH OF MICROORGANISMS IN THE
TVENT OF ACCIDENTAL EXTRINSIC CONTAMINATION. HOWEVER, DIPRIVAN \NJECTABLE EMULSION CAN STILL SUPPORT THE GROWTH OF

'MICROORGANL

TECHNIQUE M!

WITHIN THE REQUIRED TIME LIMITS, (SEE DOSAGE AND ADMINISTRATIO!

SMS,AS T IS NOT AN ANTIMICROBIALLY PRESERVED 'PRODUCT UNDER USP STANDARDS. AGCORDINGLY, STRICT ASEPTIC
ST STILL BE ADHERED T0. DO NOT USE i CONTAMINATION 18 SUSPECTED. DISCARD UNUSED PORTIONS AS DIRECTED

N, HANDLING. PROCEDURES). THERE HAVE BEEN REPORTS IN

WHICH FAILURE TO.USE ASEPTIC TECHNIQUE WHEN HANDLING DIPRIVAN INJECTABLE EMULSION WAS ASSOCIATED.WITH MICROBIAL CON-
TAMINATION OF THE PRODUCT AND WITH FEVER, INFECTION/SEPS!S, OTHER LIFE-THREATENING ILLNESS, AND/OR DEATH.

CLINICAL PHARMACOLOGY
General

DIPRIVAN injectable- Emulsion is an intravenous sedative-hypnotic agent {or use in the-induction and maintenance of anesthesia or sedation.

injection of 2 tic dose of propofol produces-hyprosts rapid
of ap injection (the time for one arm-brain circulalion). As with other rapidly acting i

ly with minimal excitation, usually within 40 seconds from the start
ntravenous anesthetic agents, the hatt-time of the blood-brain

equilibra‘l!’on [ appr_oximat‘ely 1103 minutes, and this accounts for the capid indupiihn of anesthesia.

Phiarmacodynamiss - .

1-to infusion rates, within an

5 minutes).must be ailowed between clinical:dosage. adjustments;in.order 10 assess drug effects:

. Pharmacodynamic. prop! rhies iil_bmpufol are depgndént upon the,"membeuﬁc blood propofol concentrations. Steady state propofo! blood cort
ions ar h Jally within an individual paten oy

Iz side. effects such as cardiorespiratory

rally- p
ly.to occur'.‘at figher blood concentrations which result from bolus dosing.or rapid increas in infusion rate. An adequate-interval

ined, the major

34 t !
‘The hemodynamic:ef fects.of DIPRIVAN Injectable Emulsior-during Induction.of

vary:

! Pl nis g
cardiovascular -effects are arterial hypotension {sometimes greater than a 30% decrease) with little or no change in heart rate and no appreciable
decrease In cardiac output. 1f ventiation is assisted or controfied (positive pressure ventitation), the degree and incidence of decrease’in cardiac output

are accentuated.-Addition of a potent opioid (895 hen used as ap

“If anesthesia is continued by infusion of DIPRIVAN Iﬁj’ectable'EmuIsinn. the sti

further cardiac output and respiratory drive.

pressure towards ‘normal. However, cardiac output may remain. depressed. Comp:

and surgery may retum arterial

ion of
arative clinical studies have shown that the hemodynamic effects of

DIPRIVAN, Injectable. Emulsion during induction of anesthesia are generally more p_ronounced than with other IV induction agents traditionally used

forhis:purpose. - v <o .
Clinical and preclinical studies suggest that DIPRI
Induction of anesthesia with DIPRIVAN jectable Emulsion is

VAN In]e(_:table Ermulsion is mrély 'ass'oéiated with elevation of plasma histamine levels.

patients who received DIPRIVAN injectable Em'ulsion (2 to 2.5 mg/kg), apnea laste!

d with apnea in both adults and children. In 1573 adult

4 less than 30seconds in 7% of patients, 30-60 seconds in 24%

of patients, and more than 60 seconds in 12% of patients. In the 213 pediatric patients between the ages of 3 and 12 years assessable for apnea
who received DIPRIVAN Injectable Eraulsion (1 to 36 mg/kg), apnea lasted less than 30 seconds in 12% of patients, 3?—60 seconds in-10% of

patients, and more than 60 secorids in 5% of patiet

During maintenance, DIPRIVAN Irijectable EmulSion causes 2 d_e'crease in ventilation usually_ass_ociated with an increase in carbon dioxide ten-

sion which may.be marked depending upon the rate of and other (e.g., opioids, Sedatives, etc.).
During monitored anesthesia care {MAC) sedation, attention must be given to the cardiorespiratory effects of DIPRIVAN. Injectable Emulsion.
t i b on, apnea, airway, fon, and/or oxygen ion can oceur, ialty following a rapid bolus of

DIPRIVAN In]ec'tahle" Ermulsion, Odring initiation of MAC, sedation, Stow infusion ot slow injection techniques are preferable over rapid bolus

administration, afid during maintenance of MAG sedation, a varidble rate infusion is preferable cver intermittent bolus administratian in order to
minimize: irabl i iratory effects. In the elderly, debilitated, or ASA IV patients, rapid (single or repeated) bolus dose adrMnistration

should not bé used for MAC sedation. (See WARNINGS.) DIPRIVAN Injectable Emulsion is not recommended for MAC Sedation in-children. pecause

safety and effectiveness. have.not been established.

Clinical studies ig.humans.a_nd'studies in animals show that DIPRIVAN lnjectal
Preliminary findings in patienits with normal intraocular pressure indicate tha
intraocular pressuire which may bé associated with a concomitant decrease in sy
rience-in-susceptible patients have not indi

q Timited expel

ble Emulsion does-not SUppress the adrenal response to ACTH.
DIPRIVAN Injectable Emulsion anesthesia produces a decrease in
stemic vascular resistance. 5 -

icated any propensity of DIPRIVAN fnjectable Emulsion to induce

e lincal significance is unknawn.

Yiave.been observed in the livers of dags receiving DIPRIVAN Injectable Emulsion containing 0.005% disodium edetate

nnia. S S c
cate’ IVAN Ije when used in on with lar fesi and
cerebral metabol on, and ial pressure. DIPRIVAN Injectable Emulsion does not affect .
‘changes in arterial carbon ‘dioxide tension. (see Clinical Trials - Neuroanesthesia). - ~




Pharmacokinelics

The proper usg of DIPRIVAN Injectable Emulision requires an of the disposition and eliminati of propofol.

The pharmacokinetics of propofol are well déscribed by a three compartment linear model with compartments representing the plasma, rapidly
equilibrating tissues, and slowly equilibrating tissues. .

Following an IV bolus dose, there is rapid equilibration between the plasma and the highly perfused tissue of the brain, thus accounting for the
rapid onset of anesthesia. Plasma levels ily decline rapidly as a result of both rapid distribution and higl bolic cf Distributi
accounts for about half of this decline following 2 hoius of propofol. L

However, distribution is not constant over time, but decreases as body tissues equilibrate with plasma and become saturated. The rate at which
equilibration occurs is a function of the rate"and duration of the infusion. When equilibiration occurs there is no fonger net transfer of propofol
between tissues and plasma.

Di inyation of the ded doses of DIPRIVAN Injectable Emuision after the mai of ia for approxi one-hour,
or for sedation in the ICU for one-day, results in a prompt decrease in blood propofol ions and rapid ing. Longer infusions (10
days of ICU sedation) result in accumulation of significant tissue stores of propofol, such that the reduction in circutating prapofot is slowed and
the time 1o awakening is increased. -

By daily titration of DIPRIVAN Injectable Emuision dosage to"achieve only the mini effectivé rapid
within 10 to 15 minutes will occur even after {ong-term administration. If, however, higher than necessary infusion |evels have been maintained for
a long time, propofol will be cedistributed from fat arid muscleto the plasma, and this return of propofol from peripheral tissues will slow recovery.

The figure below ilustrates the fal of plasma propofol levels following ICU sedation infusions of various durations.

- Target plasma concentration

1.00
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] . 10 day infusion
€ 075 10 hour infusion
-y 1 hour infusion
8§ Awakening
3 0.50 — A TN~ ST T T
53
g
S 025
g
8
& 0.00

0 20 40 60 80
Minutes after end of infusion

The targe contribution of distribution (about 50%) to the fall of propofol plasma fevels following brief infusions means that after very long infusions
(at steady state), ahout half the. initial rate wilt maintain the same plasma tevels. Failure to reduce the infusion rate in patients receiving DIPRIVAN
Injectable Emulsion for extended periods may resutt in ively high blood ions of the drug. Thus, titration to clinical respense and daity
evaluation of sedation levels are important during use of DIPRIVAN Injectable Emulsion infusion for ICU sedation, especially of long duration.

Adults: Propofol clearance ranges from 23-50 mUkg/min (1.6 to 3.4 U/min in 70 kg adults). [t is chiefly eliminated by hepatic conjugation to

inactive metabolites which are excreted by the Kidngy. A giucuronide conjugate accounts for about 50% of the administered dose. Propofol.has a

steady state volume of distribution {10-ddy infusion) approaching 60 L/kg in healthy adults. A difference in pharmacokinetics due to gender has

not been observed. The terminal hatf-life of propofol after a 10-day infusion is 1to 3 days. .

Geriatrics: With increasing patient age, the dose of propofol needed to achieve a defined ic end point (dose-requi )

This does rot appear to be an age-related change of p jics or brain itivity, as d by EEG burst suppression. With increas

ing patient age phatmacokinetic changes are such that for a given IV bolus dose, higher peak plasma concentrations occur, which can explain the

decreased dose requirement. These higher peak plasma concentrations in the elderty can predi ‘patients to cardi iratory effects incliding
ion, apnea, airway ion, and/or oxygen ion, The liigher plasma levels reflect an age-related decrease in volume of distribu-

tion and reduced intercompartmental clearance. ‘Lower doses are thus recomme_nded for inftiation and maintenance of sedation/anesthesia in

elderly patients. (See CLINICAL PRARMACOLOGY - Individualization of Dosage.)

Pediatrics: The pharmacokinstics of propofol were studied in 53 children between the ages of 3 and 12 years who received DIPRIVAN Injectable
Emulsion for periods of approximately 1-2 hours. The observed distribution and.clearance of propofol in these children were simifar to adults.
Qrgan Failure: The pharmacokinetics of propofol do not appear to be different in people with chronic hepatic cirrhosis or chronic renal impair-
ment compared to adults with normal hepatic and.renal function. The effects of acute. hepatic or renal failure on the pharmacokinetics of propofol
have ot been studied. - . .
_ Clinicat Trials . .
sthesta and Monitored 1a Care (MAC) Sedation . ! .
DIPRIVAN Injectable Emulsion was red to i and i 1 sthetic or sedative agents in §1 trials involving a total of 5,135
patients: Of these, 3,354 received DIPRIVAN Injectable Emulsion and comgrised the overali safety database for anesthesia and MAG $edation. Fifty-
five of these trials, 20 for anesthesia induction and 35 for indtction and maintenance of anesthesia or MAC sedation, were cariied out in the US or
Canada and provided the basis for dosage recommendations and the adverse event profile during anesthesia or MAC sedatjon.

Pediatric Anesthiesla - . . '
DIPRIVAN Injectable Emulsion was pared {o standard ic agents in 12 clinical trials, involving 534 patients receiving DIPRIVAN
Injectable Emulsion. Of these, 349 were from US/Canadian clinica! trials and comprised the overall safety database for Pediatric Anesthiesia.
TABLE 1. PEDIATRIC ANESTHESIA CLINICAL TRIALS
Patients Receiving DIPRIVAN Injectable Emulsion Median and (Range)

* Induction Onfy ~ " Induction and Mainfeance -

- Number of Patients* ~ . 243 .. 105
Inductian Bolus-Dosages - . 25mgkg” : : 3mg/ikg
- (1-35)" : . (2-36)
. Injection Duration 20 sec
] . . (6-45) B
Maintenance Dosage — 181: pg/kg/min.
. . (107-418) .
Maintenance Duration - — § 78min -

.(20-268)
L *Body weight nat recorded for one patient. .
Neuroanesthesia L
DIPRIVAN Injectable Emulsicn was studied in 50 patients
size (anterior/pasterior and lateral) was 31 mmi and 32 mm ing

crani y for
nd 55 mim and 42 mei in thie othier irial respectively.

ial tumors In two clinical trials, The mean fesion

.. TABLE 2. NEUROANESTHESIA CLINICAL TRIALS . . e e
Patients Receiving DIPRIVAN Injectabie Emulsion Median and (Range)
Maintenance Maintenance
. i No. of . Induction:Bolus . . Dosage . Duratio
Patient Type Patients . Dosages (mg/kg) {ug/kg/min), . . {min)
* Cranfotory patiénts 50 136 146 285
: o R (0969) (66-425). . - (48622)

. nten of th ents, DIPR['\IAN' nj Emulsion was administered by infusion in 2 controlied clinical trial to evaluate the effect of DIPRIVAN
Injectable on cerebrospinal fiu re (CSFP). The mean arterial pressure was ‘maintained relatively constant over 25 minutes with a
change baseliné of 4% = 17%:(mean'+'SD), Whereas the percent chiange in cerebrospinal fluld pressure (CSFP) was -46% + 14%. As CSFP is
an indirect measure of intracranial- pressure (IEP), when given by infusion or slow bolus, DIPRIVAN injectable Emulsion, in combination with

rbia, is capable of ing 1CRA d

of changes'in arterial pressure.

tompared to benzodiazepines and/or opioids in 14 clinical trials irivolving a total of 550 ICU patients. Of
these, 302 received DIPRIVAN Injectable Emulsion and comprise the overall safety database for ICU sedation. Six-of these-studies wera carcied out
in the US or Canada and provide the basis for dosage recommendations and the adverse event profile, it - s L
Information from 193 literature reports'of DIPRIVAN.Injectable Emulsion used for \CU sedation in over 950 patients and information from the
clinicat trials are summarized below: - - L EECANES .
' : . LE 3. '1C1 SEDAVION CLINICAL TRIALS AND LITERATURE
Patients receiving DIPRIVAN Injectable Emulsion Median and (Range}

- Nurber of Patients* . Sedation Dose Sedation Duration

ICU Patient Type * .. Trials’ N pa/kg/ mg/kgh Hours
Post-CABG PEREIE 1} 0.66 .10
S .. (0.006-1.8) (2-14)
o — (0.36) (424 -
- Post-Surgical Cint s BD 2 18 -
. (0.3-187) -
— 142 .. (696)
Neuro/Head Trauma s T — 168 -
. L L7 (112-282)°
- (8 hi-5days)’
. Medica! VIR

ARDS/Resp. Failure (1 hr-8 days)

S 1,2 .2 S
* COPD/Asthma o SEATTE) (1-8 days)
Status Epilepticus:™ (25-167) - (1-21 days)
::5Tetanus (5-100) (1-25 days)




<

~==Cardiac Anesthesia

DIPRIVAN Injectable Emulsion was evaluated in 5 clinicat trials, conducted in the US and Ganada, involving a total of 569 patients undergoing
corgnary artery bypass graft (CABG). OHhese, 301 patients receivad DIPRIVAN In]ecIabIe Emulsnon They comprise the safety database for cardiac
anesthesia and provide the bass for d ions in this pement ion, in ion with reports in the published literature.

Individualization of Desage

General: STRICT ASEPTIC TECHRIQUE MUST ALWAYS BE MAINTAINED DURING HANDLING. DIPRIVAR INJECTABLE EMULSION IS A SIN-
GLE-USE PARENTERAL PRODUCT WHICH CONTAINS 0.005% DISODIUM EDETATE TO RETARD THE RATE OF GROWTH OF MICROORGANISMS
N THE EVENT OF ACCIDENTAL EXTRINSIC CONTAMINATION. HOWEVER, DIPRIVAN INJECTABLE EMULSION CAN STILL SUPPORT THE
GROWTH OF MICROORGANISMS AS IT IS HOT AN ANTIMICROBIALLY PRESERVED PRODUCT UNDER USP STANDARDS. ACCORDINGLY,
STRICT ASEPTIC TECHNIQUE MUSY STILL BE ADHERED T0. DO NOT USE IF CONTAMINATION IS SUSPECTED. DISCARD UJNUSED PORTIONS
AS DIRECTED WITHIN THE REQUIRED TIME LIMITS (SEE DOSAGE AND ADMINISTRATION, HANDLING PROCEDURES). THERE HAVE BEEN
REPORTS IN WHICH FAILURE TO USE ASEPTIC TECHNIQUE WHEN HANDLING DIPRIVAN INJECTABLE EMULSION WAS ASSOCIATED WITH
MICROBIAL CONTAMINATION OF THE PRODUCT AND WITH FEVER, INFECTION/SEPSIS, OTHER LIFE-THREATENING ILLNESS, AND/OR DEATH.

Propofo! blood concentratiors at steady state are generally proportional to infusion rates, especially in individua! patients. L i effects
such as cardlorespiratory depression aré likely to occur at higher blood concentrations which result from bolus dosing or rapid increases in the
infusion rate. An adequate interval (3 to 5 minutes} must be allowed between clinical dosage adjustments in order to assess drug effects.

When administering DIPRIVAN Injéctable Emulsion by infusion, syringe pumps or ic pumps are to provide
infusion rates. When infusing DIPRIVAN injectable Emulsion to patients undergoing magnetic resonance imaging, metered contro! devices may be
ulilized it mechanical pumps are impractical.

Changes in vital signs (increases in pulse rate, blood pressure, sweating, and/or tearing) that indicate  response to strgical stimulation or light
ening of fa may be by the adr of DIPRIVAN Inj Emulsnun 25 mg {2.5 mL) to 50 mg (5 mL) incremental bqu&
es and/or by Increasing the infusion rate.

For minor surgical procedures (e.g., body surface) mlrous oxide (GD%-7D%) can be combined with a variable rate DIPRIVAN Iajectable
Emulsion infusion to provide surgical e.g., intra: with
nitrous oxide is not-provided, admInIsIranon rate(s) nf DIPRIVAN In]echhIe Emulsion and/or upmlds should be mcreased |n order to provide ade-

quate anesthesia.

Infusion rates shnuId always be titrated downward in the absence of clinical signs of fight anesthesra untit-a mild response to surglcal stimula-
tion is obtained in order to avoid i of DIPRIVAN Emuision at rates higher than are clinically necéssary. Generally, rates of 50
to 100 pg/kg/min in adults shculd be achleved | during mamtenance in order 4o optimize recovery times,

Other drugs that cause CNS ics, and opioids) can increase CNS depression induced by
propofol. Morphine pmmedlcatlon {0. 15 mglkg) with nitrous oxide 67% in oxygen has.| been shown to decrease Ihe necessary propoInI injection
malntenance infusion rate arid ‘when p

induction of General Anesthesia:

Adult Patients: Most aduft patients under 55  years.of age and classified ASA IIII requwe 210 2.5 mg/kg of DIPRIVAN Injectable Emuision for
induction when i or when with oral opioids. For induction, DIPRIVAN Injectable

Emulsion shouid be titrated (approxlmalely 40 mg every. 10 seconds) against the response of the pahem until the clinical signs show the onset of
anesthesia. As with other Sedative-hypnotic agents, the amount of intravenous opioid and/or benzodiazeping premedication will influence the
response of the patient to an induction dose of DIPRIVAN [ajectable Emulsion.

Elderly, Debllltalad or-ASA IV Patients: It is important to be familiar and expenenced with the intravenous use-of DIPRIVAN In|ecIabIe
Emulsion before treating elderly, debilitated, or ASA IV patients. Due to the reduced clearance and higher blood concentrations, most of these
patients require approximately 1 to 1.5 mg/kg (approximately 20 mg every 10 seconds) of DIPRIVAN Injectable Emulsion for induction of anesthesia
according to their condition and responses. A rapid bolus should riot be used, as this will increase the likelil of undesirable i oty
depression including hypotension, apnea, airway uction, and/or oxygen ion.” (See DOSAGE AND ADMINISTRATION) .

Neurosurgical Patient: Slower induction is recommended using boluses of 20 mg-every 10 seconds. Slower boluses or infusions of DIPRIVAN
injectabfe Emulsion for induction of anesthesia, titrated to. clinical responses, will generally result in reduced induction dosage requirements (1 to
2 mg/kg). {See PRECAUTIONS and DOSAGE AND ADMINISTRATION.)

Cardiac Anesthesia: DIPRIVAN Injectable Emulsion has been well-studied in patients with coronary artery disease, but expenence in patients with

valvular or heart disease is limited. As with other anesthetic and sedative-hypnotic agents, DIPRIVAN

Injectable Emulsion in heatthy patlents causes adecrease in blcod pressure that is yto in preload i filling volume at the

end of the diastole) and afterioad (arterial resistance-at the beginning of the systole). The magn'nude of these changes is proportional to the blood and
effect site concentrations achieved. These concentrations depend upon the dose and speed of the induction and maintenance infusion rates.

[n addition, lower heart .rates are observed.during mai with DIPRIVAN Inj Emulsion, possibly due-to reduction ot:the sympa-
thetic activity and/or resetting of the baroreceptor: reflexes. Therefore, anticholinergic agents should bie administered when increases in vagal tone
are anticipated.

As with other anesthetic agems DIPRIVAN InjectahIe Emulswn reduces myncarmal oxygen consumption. Further studles are neaded to confirm
and delineate the extent of these effects on the myocardium and the coranary vascular system.
Morphine premedication” (0 15 mg/kg) with nnrous oxide 67% m oxygen has been shown to decrease the necessary. DIPRIVAN Injectable

Esmulsion maitit ¢.infusion rates and blogd s when'cc “The rate of
DIPRIVAN inj i shouId be ed-on Ifle patlent’s premedlmhon ‘and adjusted" acwrdlng ‘to clinical
fesponses.

A rapid bolus Indummn shnuld be avolded. A sluw rate of approxImater 20 mg every 10 secunds unnl mdumun onset (0.5 t0 1.5 mg/kg)
should be used. (n order.to -when DIPRIVAN Is used as the primary agent, maintepance infusion
rates should not be less:than 100, uglkg/mm and should be with analgesic levels of i opioid i Whern'an opi

: oid is used as the primary agent, DIPRIVAN Injectable Emulsion maintenance rates should not e less than 50 yg/kg/min, and care should be'taken
H to ensure amnesia-with concomitant benzodiazepines. Higher doses of DIPRIVAN: Injectable Emulsion. will reduce the .opioid- requirements (see
B Table 4). When DIPRIVAN Injectable Emulsion is used as the primary anesthetic, it should not be administered with the hlgh-dose oplcud techmque
i as this may increase the likelihood of hypotenswn (see PRECAUTIONS - Cardiac Anesthesia). -

i . .- Tahle 4; Cardiac Anesthesfa Teehniques ’
Priimidry AgenI o Rate. Secondary Agent/Rate
’ ' ' (FnIIowmg Inducuurrwnh anary Auem)
OPIOID/0.05-0.075 pg/kg/min (5o Bolis)

Dip le Erhilsion *
- Preinduction’ amonS|s k
.- Induction

. Malmenance
K (I'rIraledtoChnIcaI
e Response) L B r e s TE T
i T omom'* R o i :

" Di nvanIn]schbIe EmuIsI nISO-IOO uglkgl n )

"“tnduction : . 25 50pghkg
- Maintenance o : 203 gglkglm n
- 2QPI0ID.is defined in-t '
1 g of fenanyt
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™" Monitored Anesthesia’ Care (MAC) Saﬂallnn)ln Adulis:

Wheri DIPRIVAN'| ion should be i and titrated to clinical
g t g€ of 25-75] min.

‘over rapid batus adml tion. During maintenarice

In the elderty, itated, or ASA IV patients,

‘ot bé‘used for MAC stdaticn, (Sea WARNINGSY), A tapid biotus injection can resultin
im:ludlnu hypnlension apnea, alrway ol 0, and/or oxygen

lnlllahun ul MAG Sedalion: For initiation of MAG sedation, either an infusion or a slow injection method may be utilized white dosely monitoring
cardiorespiratory function. With the infusion method, sedation may be initiated by infusing. DIPRIVAN Injectable Erulsion at 100-to 150 yg/kg/min
(6 to 9-mg/kg/h) for a period of 3 to 5 minutes and titrating 1o the desired tevel of sedation while closely-monitoring respiratory function. With the

slow injection method for initiation, patients will requiré 0.5 mg/kg over 310 5 minutes and titrated to cfinical respons-
es. When DIPRIVAN tnjectable Emulsion is administered sluwiy over 3 to 5 minutes, most patients will be adequalely sedated, and the peak drug
effect can be'achieved while’ yeflects ing at high plasma fevels.

in the elderly, debilitated, or ASA IV patients, rapid (single or repeated) bolus dose administration shoutd fiot be used for MAC sedation.
(See WARNINGS.) The rate of administration should be over 3-5 minutes and the dosage of DIPRIVAN Injectable Emulsion should be reduced to
approximately 80% of the usual adult dosage in thése patlents according to thelr cundmon responses, and changes in vital signs. (See DOSAGE
AND ADMINISTRAHON )

M of MAC : For mai of sedation, a variable rate infusion method is preferable aver an intermittent bolus dose
method. - With the variable rate infusion method, patients will generally require maintenange rates.of 25 to 75pg/kg/min (1.5 to 4.5 mg/kg/h) during
the first 10 to 15 minutes of sedation maintenance. Infusion rates should subsequently be decreased over time to 25 to 50 uglkglmm and ad;usted
to clinical responses. In titrating to clinical effect, allow approximately 2 minutes for onset of peak drug effect.

infusion rates should always be fitrated downward in the absénce of clinicat signs: of light sedation until mild responses to strmulatmn are
obtained in order-to avoid sedative administration of DIPRIVAN Injectable Emulsion at rates higher than are clinically necessary.

If the intermittent bolus dose method is used, increments of DIPRIVAN Injectable Emulsion 10 mg (1 mL) or 20 mg (2 mL):can be administered
and titrated to desired level of sedation. With lhe intermittent bolus method of sedation malntenance there is the potemzal for resprratury depres
ston, transient increases in sedation depth, and/or prolengatwn of recovery. .

In the elderiy, debilitated, or ASA HI/IV patients, rapid (single o repeated) bolus dose admrmstraunn shauld net be used fur MAC ‘sedation. {See
WARNINGS.). The. rate of administration and the dosage of DIPRIVAN Injectable Emulsion should be-reduced to approximately 80% of the usual
adutt dosage in'these pauenls according to their condition, responses, and changes in vital signs. (See DOSAGE AND ADMINISTRATION.)-

DIPRIVAN Ision can be i the sole.agent for.maintenance of MAC sedation during surgmlldlagnnsuc procedures
When DIPRIVAN {njectable Emulsion sedation is supplemented with opioid and/or berrodiazepine medications, these agents increase the sedative
and respiratory effects of DIPRIVAN Jnjectable Emulsion dnd may also resuft in a slower recovery profile. (See PRECAUTIDNS Drug Interactions.)

ICU Sedation:: (See WARNINGS and DOSAGE AND ADMINISTRATION, Handling F ) For intubated, i adult
patients; intensive Care Unit (ICU) sedation should be iniitiated slowly:with a continuous ififusion In order to titrate to deslred clinical effect and min-
|m|za hypotension. (See DOSAGE AND ADMINISTRATION.)

Across all 6 US/Canadian clinical studies, the mean infusion maintenance rate for all DIPRIVAN Injectable Emulsion patients was 27 + 21 yg/kg/min.
The maintenance infision rates’ required to maintain adequate sedation ranged from 2.8 ug/g/imin to 130 pg/kg/min. The intusion rate was lower in

patients over 55 years.of age 20 n to patrents under 55 years of age (appmxlmately 38 pg/kg/min). 1In these stud-
ies, morphin& or fentanyl Was used as needed for analgesn < |
Most adirlt IGU patients recovering from'thie effects of general anesthesia or deep sedation will-require mai rates of 5 to 50

(0.3 to-3:mg/kg/h) individualized and titrated to clinical respunse {See DOSAGE AND ADMINISTRATION ) With medical ICU patients or patients
who have:recovered from ffects. of general ion:of 50 uglkglmrn or higher may be required

to achiieve.adequate sedation. These higher rates of admi .n{a'tio_ij may incrase the likelinood of patients deve P
Although there are reports of reduced.an algesic requi my if i ioids for dunng i of lcu sedatlon
Soriie patients also received iazepines and/or During jong-term maintenance:of sedation, some ICU

patients were awakened once or.twice every 24 hiours foras y function. -(See Clinical Trials, Table 3.)

In post-CABG:-(coronary aftery bypass graft).patients, the’ mamtenance rate of propofol admrmstratlon was usually low (medlan 11 po/kg/min)
due o the intraoperative administration of high opioid doses. Patients receiving DIPRIVAN Injectable Emulsion required 35% less: nitrpprusside
than midazolam, patie ditference was statistically signifi canl (P<0.05). During initiation of sedation in post-GABG patients, a 15% to 20%
decredse in blood pressure.was seen in the first 60 minutes. It was not possible o determine cardiovascutar effects in patIents wrth severely com-
promised ventricular. function (See Clinical Trials, Table 3).

In-Medical or.Postst (CYstudles DIPRIVAN Emulsion to jazs infusion or bolus, mere were:no apparent
differences in-maintenance of adequate sedation, mean artenal | pressure, or laholalury ﬁndmgs Like the comparators, DIPRIVAN Injectable
Emulsion reduced- blood cortisol during sedation 'while ic hormone-(ACTH). Case

reports from the published iiterature genera"y reflect thal DIPRIVAN ln]emahle Emulsron has heen used safely in pahents wr(h a hrslary of porphye
i2 or malignant hyperthermra. IR L

In hemodynamically stable-head frauma pauents mngmg in aae frem 19—43 years;; adequale sedatrun was mainained with DIPRIVAN
Emulsion: or morphinie (N=7 in each group). There were no apparent differences in adequacy of sedation, intracranial pressure, cerebral perfusion
pressure, or neurologic recavery between the: treatment groups. . In-literature reports from Neurosurglcal ICU and severely head-injured patients
DIPRIVAN Injectable Emulsion infission with or. without diuretics and hyp pressure while :maintaining cerebral
perfusion pressure. In some pauems bolus doses resutted in decreased blood pressure and comprumlsed cerebral perfusion pressure. (See
Clinjcal.Trials, Table.3. . o . . oo

DIPRIVAN Injectable, Emulslonwasfound to b ﬂectrve in status ileptit vhich. (o the standard i therapi Fur
these patients as.well as for ARDS/respiratory failure and tetanus pahents sedauon marmenance dosages were generally hlgher than those for
other critically.ill patient populations. (See Clinical Trials, Table 3.)

Abrupt discontinuation of DIPRIVAN Injectable Emulsmn pnor to weanlng or-for dally evaluatmn of sedation levels should he avmded Th:s may
result in rapid awakening with associated -anxlety, agitation, and ;. Infusions of DIPRIVAN Injectable Emulsion
should be adjusted to maintain a light fevel of sedatlan mrough the weaning proeess or evaluation of sedation leve!. (See PRECAUTIONS. )
INDICATIONS AND USAGE -

DIPI AN In]ectahle Emulsion is an lV sedatlve-hypnotlc agent that can be, used for both.induction and/ i of fa-as.part of
€. :dechnique for inpaienit and outpatient surgery in adufts and in children 3 years of age or older.

Injel:tahle Emulsion, when administered mtravenuusly as directed, can be used to initiate and maintain monitored anesthesia care

adutt pauenls i the lntensive Card | Urit' (ICU)
Emuision alshouid be admrnlstered arily by per

i pa ) ,
n i hot recamimienided for obstetrics, |nclud|ng cesarean section d ies. DIPRIVAN In crosses

. - {GONTINUED.ON REVERSESIDE). - :

B




DIPRIVANG® (propofol} Injectable Emulsion

the placenta, and as with other general ic agents, the inistration of DIPRIVAN Injectable Emulsion may be associated with neonatal
depression. (See PRECAUTIONS.)

DIPRIVAN Injectable Emulsion is not recommended for use in nursing mothers because DIPRIVAN injectable Emulsion has been reported ta be
excreted in human milk, and the effects of oral absorption of small amounts of propotol are not known. (See PRECAUTIONS.)

DIPRIVAN Injectable Emulsion is not recommended for anesthesia in children Delow the age of 3 years because safety and efféctiveness have
not been established. DIPRIVAN {njectable Emulsion i not recommended for MAC sedation in_children because safety and effectiveness have not
been established. DIPRIVAN Injectable Emulsion is not recommended for pediatric ICU sedation because safety and effectiveness have not been
established. : )

CONTRAINDICATIONS . . X

DIPRIVAN Inj Emulsion is indicated in patients with a known hy itivity to DIPRIVAN Inj Emuision or its
or when general ja or sedation are indicated.

WARNINGS - s . - B}

For general ia or itored ia care (MAC) sedation, DIPRIVAN Inj ion should he ini only hy per
sons trained in the inistration of general 13 and not involved in the conduct of the surgical/diagnastic procedure. Patlents should
be continuously monitored, and facilities for maintenance -of a patent airway, artificial ventilation, and oxygen enrichment and circulatory

itation must be il i ilabl :

For sedation of intubated, mechanically ventilated adult patlents in the Intensive Care Ynit (ICU), DIPRIVAN Injectable Emulsion shauld
be adrhinistered only by persans skilled in the management of critically ill patients and trained in cardiovascular resuscitation and airway
management. . . T - .

In the elderly, debilitated, or ASA I/IV patients, rapid (single or repeated) bolus administration should not be used duing general anesthesia or
MAC sedation in order to minimize irabl i iratory depression, including jon, apnea, airway obstruction, and/or oxygen
desaturation. . i . .

MAG.sedation patients should be continuously monitored by persons not iovolved in the conduct of the surgical or diagnostic procedure; oxygen

tation should be i i avaifable and provided where clinically indicated; and oxygen saturation shoutd be monitored in all patients.
Patients.should be continuously monitored for early signs of hypotension, apnea, airway obstruction, and/or oxygen desaturation. These cardiores-
piratory effecls are more likely to occur following rapid initiation (loading) boluses or during | mail boluses, ially in the
etderty, debilitated, or ASA 1Il/IV patients. . . D

DIPRIVAN Injectable-Emulsion should not be coadministered through the same IV catheter with blood or plasma because compatibility has not
been established. fn vitro tests have shown that aggregates of the globular component of the emulsion vehicle have occurred with
blood/plasma/serum from humans and animals. The clinical significance-s not known. . E

STRICT ASEPTIC TECHNIQUE MUST ALWAYS BE MAINTAINED DURING HANDLING. DIPRIVAN NJECTABLE EMULSION IS A SINGLE-USE
PARENTERAL PRODUCT WHICH CONTAINS. 0.805% DISODIUM EDETATE YO RETARD THE:RATE OF GROWTH OF MICROORGANISMS IN THE

EVENT OF ACCIDENTAL EXTRINSIC CONTAMINATION. HOWEVER, DIPRIVAN INJECTABLE EMULSION CAN STILL SUPPORT THE GROWTH .OF
MICROORGANISMS. AS IT IS NOT AN ANTIMICROBIALLY PRESERAVED PRODUCT UNDER USP STANDARDS. ACCORDINGLY, STRICT ASEPTIC
TECHNIQUE MUST STILL BE ADHERED T0. DO NOT USE. IF CONTAMINATION 1S SUSPECTED. DISCARD UNUSED PORTIONS AS DIRECTED
WITHIN. THE REQUIRED, TIME LIMITS (SEE DOSAGE AND ADMINISTRATION, HANDLING PROCEDURES). THERE HAVE BEEN REPORTS IN
WHICH FAILURE TO USE ASEPTIC TECHNLQUE WHEN HANDLING DIPRIVAN.INJECTABLE EMULSION WAS ASSOCIATED WITH MICROBIAL CON-
TAMINATION OF THE PRODUCT AND WITH FEVER, INFECTION/SEPSIS, OTHER LIFE-THREATENING ILLNESS, AND/OR DEATH.

PRECAUTIONS - . . . - . . R :

General:" A lower induction- dose and a slower maintenance rate of administration should be used in elderly, debilitated, or ASA AV patients.
(See CLINICAL PHARMACOLOGY - Individualization of Dosage.) Palients should be continuously monitored for early signs of significant hypoter-
sion and/or bradycardia, Treatment may include inére ing the raté of iitravenous fluld, elevation of lower extremities, use of pressor-agents, or
administration of atropine. Apfiea often occurs during induction and may persist for more than 60 seconds. Ventilatory support may be required.
Because DIPRIVAN Injectable-Emuision is an emulsion, caution shouid be exercised in patients with disorders of lipid metabolism such as primary

i inemia, diabetic hyperfipemia, and pancreatitis.

The clinical criteria for discharge from the vecovery/day surgery area established for each iristitution should be satisfizd before discharge of the
patierit from the care of the anésthesiologist. . - - - R T A ST :

When DIPRIVAN Injectable Emulsion is administered to an epiteptic palient, there may be a risk of seizure during the recovery phase.- .

In adults and children, attefition sfiould be paid to minimize pain an administration of DIPRIVAN injectable Emidsion: Transient focal pain can be
iminimized if the larger veins- of the forearm or antecubital fossa are used. Pain during intravenous injection may also be reduced by prior injection
of W lidocaine (1 mL of a 1% solution). Pain on injection occurred frequently-in pediatric patients {45%) when a small vein of the hand was utilized
without lidocaine With lidocaine p 1 or when a ital veins were utilized, pain was minimal-(incidence fess than 10%)
and well-tolerated. . . . . .o . S P

Venous sequelae (phlebilis-of thrombosis) have-been reported rarely (<1%}. In two well-controlled clinical studies using dedicated intravenous
catheters, ng instances of venous sequelae were observed up to-14.days following induction. .

Inra-arterial Injection in animals did. not.induce local tissue effects. Accidental intra-arte
than pain, thers were.no major sequelae. g : fo

i injection into-subx 20
there_have heen rare reporis of local-pa
Emulsion. s .- . Ll ey . . - : . S

Perioperative myoclonia, rarely including .convuisions and opisthotonos, has-occurred in femporal refationship in cases in which DIPRIVAN
Injectable Emulsion has tieen.administered. e ) R . :
 Clinical features of ariaphylaxis, which may include angioedema, bronchospasm, erythema, and hypotension, occur rarely following DIPRIVAN
injectable Emulsion adrinistration, although use of other drugs in most inst makes the relationship to DIPRIVAN Inj Emulsion unclear.

There have heen rare reports of pulmonary edema in temporal velationst ip'to the nistration of DIPRIVAN Injéctable Emulsion, although a

] niecﬁun has been réﬁoned in patients, and, other

or perivascular issues of animals caused minimal-tissue seaction. During-the post-marketing period,
welling, biisters, and/or tissue necrosis. following -accidental extravasation of DIPRIVAN Injectable

able | 6ports of bradycardia, asystole, and rarely, cardiac arrest have been asSociated with
DIPRIVAN Injectablé Emuision, The intravenous stration of ‘anticholinergic agents {e.g...atropine or glycopy ) should be idered to
modify potential incteases in vagal tone due to coricomitant agénts (e.g., succlnylcholing) or surgical stimiti. R = :

.- Intensive G 0o WARNINGS-and DOSAGE AND ADMINISTRATION; Handling Procedures.) The administration. of DIPRIVAN
Injectable Emulsi ted as-a.continuaus-infusion-and-changes in the rate of-admil tion-made. slowly (>5 min) in order t6-mini:
mize, hyp ion and: ] sage. (See CLINICAL PHARMACOLOGY:- Individualization of Dosage. | :

Patients shoufd be ménitored for early signs.of Signifi i
are responsive 1o discontinuati ectabl
As'with other sedative

sion and/or cardiovascular depression, which may
requirements may change with time. -

t hypotension and/
ion, IV fitid admiinistration, and/af vasopres
it variability in DIPRIVAN: inj Eniulsion’ d
Failure o reduce the infusion rate in patients receiving DIPRIVAN Injectable Emulsion for extended periods maj
concentrations’of ‘the drug. Thus, titration to clinjcal‘response and daily evaluation of sedatioh levels are im
Injectable Emulsion infusion for ICU sedation, espeiially of lonig ducation. ) R o
Opioids and paralytic agents should-be di intied-and respiratory function optimized prior to weaning patients from mechanical ventilation.
Infusions:of-DIPRIWAN Injectable Emulsion should be adjusted to maintain a light level of sedation prior to weaning patients from mechanical venth
Jatory support. Throughout the-weaning process, this level of sedatior; may be maintained in ihy ‘of respiratory ion.. Because of the
rapid cl f-DIPRIVAN. Inj Emulsion, abrupt di inuation-of 2 patient's inflision may result-in rapid awakening of the patient with
associated:anxiety; agitation, i to’ ical ventilati hanical:ventilation difficult: It.is therefore recom-
ad tion of DIPRIVAN. Inject light leve! of sedation throughout the weaning

'Bréioﬁnd. These effects

there is wide

“and these

if excessively high blood
uring use of DIPRIVAR

ay oceur wihen DIPRIVAN
red for increases in.serum
he

wal.

; deficiency, S| hose edfor supplemental zing

pywth DIPRIVANIRCGDIE BIUSION. . . - o e

%Tinc[u'ding Zinc. Calcium disodium edetate has been used in gram quantities io tieat heavy metat toxidi
hat as much as 10 my of slemental zinc can be lost per day via this mechanism. Although with

as iency-related adverse events DIPRIVAN Injectable

anner it is possible
ble’ Emiulsion there aré no’ reports of deci

ed zinc levels or zinc defi

jision should not be Infused fo lonigér than 5 days witho ng a driig holiday 1o i
high dogés (2 rday); EDTA has beeit n rare occasions, to be 9, in pa d
:orimpai Hava'fiot shown any at renat function with DIPRIV) ] 0.005% i

rment, u nd urine sediment should be checked before initiation of sedation and then be monitored

{ DIPRIVAN Tnjectablé Emilsion 1o patients with fenal failure and/of hepafic insufficiency has not béen evaluated.
1 Anesthesia: When DIPRIVAN. Injectable Emulsion is used in patients with increased intracranial pressure or impaired cerebral cir-

carit decreases in mean arteridl pressure‘should-be avided becduse o the resultintidecréases in‘cerebral-perigSion pressure. To
nsion and decreases in cerebral pérfusion pressure, an infusion or slow boius 0 seconds
of DIPRIVAN Injectable £ i

hemodynamicalty unstable;” Any flid ¢ o prioF ¥ 6fDl 1
additional filiid theragy maybé‘Contrainidicated, other measures, e.g.. elevation of fower extremities, or use
the hyp ion which is : i induction of;anesthesia with DIPRIVAN:Inj s

fnfarmation for Patients: Patients shqgl!d" diisiid that performance of activities requiring mental alertness, such as operating a motor vehicle,
or hazardous machinery or signing tegal documents may be impaired for some time after general anesthesia or sedation.




== Drug Interactions: The induction dose requi of.DIPRIVAN Inj Emulsion may be reduced in patients with intramuscuar or intrz-
venous premedication, particularty with narcotics (e.g., morphine, meperidine, and fentany), etc.} and combinations of opioids and sedatives (e.g.,
benzodiazepines, barbiturates, chloral hiydrate, droperido), €tc.). These agents may increase the anesthetic or sedative effects of DIPRIVAN
Injectable Emulsion and may also result in more pronounced decreases in systolic, diastolic, and mean arterial pressures and cardiac output.
During maintenance of anesthesia or sedation, the rate of DIPRIVAN Injectable Emulsion administration shoutd be adjusted according to the
desired level of anesthesia or sedation and may be reduced i in the presence of supplemental analgesic agents (e.g., nitrous oxide.or opioids). The
ration of potent i il agents (e.g., il and during with DIPRIVAN Injectable
Emulsion has not been These i i agents can also be expected to increase the anesthetic or sedative and cardioresph
ratory effects of DIPRIVAN Injectable Emulsion.
DIPRIVAN Injectable Emulsion does not cause a clinically srgml’ icant change in onset, intensity or duration of action of the commonly used neu
fomuscular hlockrng agents (e.g., Suci and muscle
No with used ications or drugs used during anesthesia or sedation (including a range of mus:
cle relaxanls inhalational agenls anaigesic agents, and local anesthetic agents) have been observed.

of Ferlility: Animal carcinogenicity studies have not been performed with propofol.
In vitro and in vivo animal tests failed to show any potential for mutagenicity by propofol. Tests for mutagenicity included the Ames (using

Saimonelia sp) mutation test, gene using 1y iae, in- vitro cylogenetic studies in Chinese hamsters,
and a mouse micronucleus test.

Studies in femals rats at i doses up to 15 (6 times the maxi human induction dose) for 2 weeks before
pregnancy to day 7 of gestation did not show impalred femlny Male fertility in rats was not affected in a dominant lethat study at intravenous doses
up to 15 mg/kg/day for 5 days.

gnancy Categoary B: ion studies have been performed in rats and rahbrls at intravenous doses of 15 mg/kg/day (6 hmes the rec-

ommended human induction dose) and have revealed no evidence of impaired fertility or harm to the fetus due to propofol. Propofol, however, has
been shown to cause matemal deaths in rats and rabbits and decreased pup survival during the lactating. period in dams treated with 15 mg/kg/day
{or 6 times the recommended human induction dose). Th activity ia) of the drug on the mother is probably responsible
for the adverse effects seen in the offspring. There-are, however, no adequate and well-controlled studies in pregnant women. Because animal
reproduction studies are not always predictive of human responses, this drug should be used during pregnancy only if clearly needed.

Labor and Delivery: DIPRIVAN Inj ion Is not i for obstetrics, including cesarean section deliveries.” DIPRIVAN
Injectable Emulsion crosses the placenta, and as wrlh other generat etic agents, the administration of DIPRIVAN Emulsion may be
associated with neonatal depression. T . .

Nursing. Mathers: DIPRIVAN Injectable Emulsron is not recommended for use in nursing mothers because DIPRIVAN Injectable-Emuision has
been reported to be excreted in human milk and the effects of oral absorption of small amounts of propofol are not known.

Pedialrics: DIPRIVAN Injectable Emulsion is not recommended-for use in pediatric patients for. ICU or MAC sedation. In addition, DIPRIVAN
Injectable Emulsion is not for general for children below the age-of 3 years because safety and effectiveness have not
been established.

Although no causal relauonshrp has been estabhshed serious adverse events {including fatalities} have been reporled in chlldren given DIPRIVAN
Injectable Emuision for ICU sedation. These.events were seen mosl oftenin chrldren with respiratory tract rnlecuons glven doses in excess of those
recommended for adults.

ADVERSE' HEA(:TIUlls

Genaral BT co

Adverse event ls derived from """"""tnals and i i :In the iption below, rates of the
more common events represent US/Canadian clinical study results. Less lrequenl events are also derived from publications and- marketing experi:
ence. in-over 8 million patients; there are insufficient data to support an accurate estimate of their incidence rates. These studies were conducted
using -a variety of premedicants, varying lengths. of surgerdraonoslrc procedures ‘and various other anesthetic/sedative agents. Most adverse
events were mild and transient. - .

Anesthesia.and MAC Sedation in Adults

The.following- estimates. of adverse events for DIPRIVAN lnleclable Emuision. molude data from elmrr.al trials in. geneml anesllresra/MAC sedation
(N=2889 aduft patients). The adverse events listed below as probably causally related are those events in which the actual incidence rate in patients
treated with DIPRIVAN Injectable Emulsion was greater than the comparator incidence rate in these trials. Therefore, incidence. rates for anesthesia and
MAC sedation in adults generally represent ésfimates. of the percentage of clinical trial patients. which appeared.to have probable causal relationship,

. The adverse experience profile from reports of 150 patients in the MAG Sédation clinical trials ié similar to the profile established with DIPRIVAN
In;ectable Emuision during anesthesia (see. below). During MAC sedation clinical trials, significant resplralory events included cough, upper airway
obstruction, apnea, hypovenulauon and dyspnea.

_ Anesthesia in Children .

Generally the adverse expenenoe profile from reports ol 349 DlPRlVAN In]eclable Emulsion pedratnc patients between the ages of 3 and 12 years in
the US/Canadiaf. anesthesfa clinical trials is siijlar 1o the. profile i with DIPRIVAN Injectable: Emulsion during anesthesia in adults (see
Pediatric percentages [Peds %] beluw) Although nol reported as an adverse event in clinical trials, apnea is frequently observed in pedlalnc patients.

1CU Sedation in Adults -

The following estimates of adverse evenls mclude data from clinical lnals in ICU sedalron =159) patrems Probably related mcrdenoe rates for
1CU sedation were determined by individual case report form review. Probable causaiity was based upon an apparent dose response relationship
and/orpositive responses to rechallenge:In many instances the ‘presence- of itant disease and itant therapy. made the causal rela-
tionship- unknown. Therefore, incidence rates for ICLY sedation generally of the of clinical trial- patients which
appeared to have a probable causal relationship. - . . o

Incidence greater than 1°/. Prollallly causally Related

: . .. Aneg esra/MADSedauon s D ICUSedauon
Cardicvasciilar: B ) Bradycardia, Decreased
! : Hypolensron [Peds: 17%] . ‘_ . Cardiac Oulput Hypotensron 26%

[Hypertension Peds: 8%]
{see also CEINICAL PHARMACOLOGY)
Central Nervous syslem . “Movement* [Peds: 17 %) .
. Burning/Stinging or Paln, 17.6%
[Peds: 10%‘] G

Apne

sis During Weaning*
(see-als CLlNIC PHARMACOLOGY) . T
; fi

Evems withoiit an 1-of %
“ Incrdence of averts 3

Iucldem:e less llran 1%- Pmballly Causally Relaled

Anésthésla/MAC Sedation ICU-Sedation -

Body as-a Whole: : . AnaphylansIAnaphylacloid Rea n, Perinatal Diso .

Cardiovascular: . Premature Atrial Contractions, Syncope

Central Nervous System: Hypertol 'aIDysloma Paresthesra Agitation

Digestive: . L

Musculoskeletal

Respicatory” * Decreased Lung Function

Skin and Apperidages: itus

Special Sen: Amblyopia -

Urogenital: * “Cloudy Urine £+ Green Urine. .. -

“Incidence less than 1% - causal llelatlonslrlp Unlmowm o

" Anesthesia/MAG Sedatioi ICU Sedation

Body as a Whole: Asthenia, Awareness, Chest Pain, Extremities Pain; Fever, Fever, Sepsis, Trunk Pam Whole Body
Increased Drug Ellecl Neck Rrgrddylsnﬂness Trunk:Pain - Weakness -~

-Atrial i i Heart Block, . ythmia, Atrial Fibrifiati

Bluemmy, Bleeding, Bundle Branch Block, Cardiac-Arrest, R Cardiac Arrest, Extrasystole, Rrgm Heart
ECG Abnormal, Edema,Extrasystole, Heart Biock; Hypertension,-.. Failure, Ventricular. Tachycardia
Myocardral Infarction, Myocardial Ischemia, Premature Ventnoular R
C ST

Central Nervous System: Abnormal Dreams Agllalron Amorous Behavior;: Anxlely, i iverin: i i
Buclonul.leﬂong/lhraspmo. Chills/Shivering, Glonic/ - Seizures, Sominolence, Thinking Abnormal
Delirium. Depresslon. Dlzziness Emotional Lahil'rly, -
R Fati .
Hyslerla, InsGiini Moanmg Neuropathy,Oplsthotorios, - .
Rigidity, Seizures, Somrrolence Tremor, Twitching” : e

Digestive: Cramping, Diarrhea, D fleus, Liver Function Abnormal
Nausea, Swalfo A

ic/Lymphatic: on D kY
Injection: Site: “Hiv ing, Phlebitis, R ~

BUN Increased, Creatinine Increased, . .

Acidoss, Dsmolalrly lm;reased
Hypoxda’ R '

ospaﬁrr"llul-mdh in“Fhrdat; Cdugh, Dyspnea, * =
Hidédigh, Hyperventilation, Hypoventilation, Hypoxia,
JPW

Ofiguriz, Urine Retention - Kidney Faifure =
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“TDRUG ABUSE AND DEPENDENCE

Rare cases' of self-administration of DIPRIVAN Injectable Emulsion by health- care professionals have been reported, including some I'atalrtres
DIPRIVAN Injectable Emulsion should be managed to prevent the risk of diversion, including ion of access and p
appropriate to the clinicat setting.
OVERDOSAGE R .
If overdosage occurs, DIPRIVAN Injectable Emulsmn inistration should be di il i It 0 ge is likely to cause
ratory depression. Respiratory depression should be treated by artificial veni with oxygen. Cardi ion may require
the patient hy raising the patrenfs legs, increasing the flow rate of initravenous fiuids, and admmrstenng pressur dgents and/or antichofinergic agents.

DOSAGE, AND ADMINISTRATION
Dosage and rate of inistrati should be individualized and titrated to the desired effect, according to clinically relevant factors, including
i i and i i age, ASA physrcal classrl' cahon and level of debilitation of the patient.
is i dosage and which is only intended as a general gulde in the use of DIPRIVAN
In]er:tahle Emulsion. Prior to admiiistering DIPRIVAN fnjectable Emulsion, it Is imperative that the physician review and be completely famik-
iar with the specific dosage and adminisiration information detailed in the CLINICAL PHARMACOLOGY - individualization of Dosage section.
In the elderly, debilltated, or ASA WAV patients, rapid bolus doses shuuld not be the method of administration. (See WARNINGS.)

Intenslive care unit sedation:

STRICT ASEPTIC TECHNIQUE MUST ALWAYS BE MAINTAINED DURING HANDLING. DIPRIVAN INJECTABLE EMULSION IS A SINGLE-USE
PARENTERAL PRODUGT-WHICH CONTAINS 0.005% DISODIUM EOETATE TO-RETARD THE RATE OF GROWTH OF MICROORGANISMS IN THE
EVENT OF ACCIDENTAL EXTRINSIC CONTAMINATION. HOWEVER, DIPRIVAN INJECTABLE EMULSION CAN STILL SUPPORT THE GROWTH OF
MICROORGANISMS AS IT IS NOT AN ANTIMICROBIALLY PRESERVED PRODUCT UNDER USP STANDARDS. ACCORDINGLY, STRICT ASEPTIC
TECHNIQUE MUST STILL BE ADHERED TO. DO NOT USE IF CONTAMINATION IS SUSPECTED. (see DOSAGE AND ADMINISTRATION). DIPRIVAN
Injectable Emulsion Handling F should be indivi g to the patient's condition and response, blood lipid profile, and vital
signs. (See PRECAUTIONS - iCU Sedation.) For.i patients, intensive care unit (ICU) sedation stiould be init-
ated slowly with a continuous infusion in order to titrate to desired. clinical effect and- mrmmrze hypotensmn When indicated, initiation of sedation
should begin at 5 Lg/kg/min (0.3 mo/kg/h). The infusion rate should be by il of 5 to 10 ug/kg/min {0.3 {9 0.6 mg/kg/h) until the
desired level of sedation.is achieved. A minimum period of 5 minutes between adjustments should be allowed for onset of “peak drug effect. Most
adult patients Tequire maintenance rates of 5 to 50 pg/kg/min (0.3 to 3 mg/kg/h) or higher. Dosages of DIPRIVAN Injectable Emuision should be
reduced in pafients who have received rarue dosages of narcotics. Conve the DIPRIVAN Emulsion dosage fequirement may be
reduced by adequate management of pain with analgesic dgents. As with other sedative medications, there is interpatient variabllity in dosage
requirements, and these requirements may change with time. (See DOSAGE GUIDE.) EVALUATION OF LEVEL OF SEDATION AND ASSESSMENT OF
CNS FUNCTION SHOULD BE CARRIED OUT DAILY THROUGHOUT MAINTENANCE TO DETERMINE THE MINIMUM DOSE OF DIPRIVAN
INJECTABLE EMULSION REQUIRED FOR SEDATION (SEE CLINICAL TRIALS, ICU SEDATION). Bolus administration of 10 or 20 mg shouid only be
used to rapidly increase depth of sedation in patients where hypatension is not likely to occur. Patients with compromised myocardial function,
intravascular. volume depletion, or abnormally low vascular tone (e.g. sepsis) may be more susceptible to hypotension. (See PRECAUTIONS).

EDTA is a strong chelator of trace metals~-including zinc. Calcium disodium edetate has been used in gram quantities to treat heavy metaf toxicity.
When used in this manner it is possible that as much as 10 mg of elemental zinc can be lost per day via this-mechanism. Afthought with DIPRIVAN
Injectable Emulsion there are no reports of decreased zinc levels or zinc deficiency-related adverse events, DIPRIVAN Injectable Emulsion should ot
be infused for longer than 5 days without praviding a drug holiday to safely replace estimated or measured drine Zinc losses.

At high doses (2-3 grams per day), EDTA has been reported, on rare occasions, to be toxic 10 the renal tubules. Studies to-date, in patients with
normal or impaired renal function- have not shown any afteration in renal function with DIPRIVAN Injectable Emulsion containing 0.005% disodium
edetate. In patients at risk for renal |rnpa|rment, unnalysrs and-urine sediment should be-checked before rnmmron of sedatron and lhen he momlored
on alternate days during sedation.

SUMMARY: OF-DOSAGE GUIDELINES - Dosages and rates of administration in the following table’ should-be individualized and titrated to clrmwl
response. Safety anid dosage requirements in pediatric patients Have only been established for induction and marntenance of apesthesia. For complete
dosage information, see CLINICAL PHARMACOL-0GY - Individualization of Dosage.

INDICATION DOSAGE AND ADMINISTRATION

on of General Anesthesia Healthy Adults Less Than 55 Years of Age: 40 mg every 10 seconds until induction onset (2 to 2.5 mg/ka).,
. Eiderly, Debtlitated, or ASA 1AV Patients: 20 mg évery 10 secands antil, induiction gnset (1 15 mg/kg)
" Cardiac Anesthesia: 20-mig every 10 Seconds until induction ofiset (05015 mg/kg)
Neurasurgicai Patients: 20 mg every 10'seconds until induction onset (1 0 2 mg/kg)
* Pedlatric - healthy, 3 years of age ar older: 2. 5{0 35 mglkg I ,.n r20—30 seconds

of Gengral Anesthiesia: {nfusion N
. " Healthy Adufts Less Than 55 Years of Age: 100 10,200 uglkglmrn ® lo 12 mg/kglh) .
“ " Etderly, Debllitated, ASA AV Patients: 50 to 100 jig/kg/in (3 10 6 mg/kg/h).

Cardiac Anesthesia: Most:patients require: -.
Primary DIPRIVAN Injectable Emuision with Secondary Qpioid - 100- 150 pg/kg/min
Low-Dose DIPRIVAN Injectable Emuision with Primary Opioid - 50 - 100 yig/kg/min
(See CLINICAL PHARMACOLOGY, Table 4) .
Neuresurgical Patients: 100 to 200 pg/kg/min (6 to 12 mg/kg/).
Pediatric - healthy, 3 years of age cr older: 125 to 300 pg/kg/min (7.5 to 18 mg/kg/h)

Malntenance of General Anesﬂresra Intermittent Bolus

: . Healthy Adults Less Than 55 Years of Age: Increments of 20 to 50 mg as needed.

Initiation of MAC Sedallon . Healthy Aduits Less Than 55 Years of Age: Slow infusion or slow injection techniques are recommended
¥ fo avoid apnea or typotension. Most patients require an infusion of 100 to 150 pg/kg/min (6 to 9 mg/kg/h)
-for 3 to'5 minutes or a slow injection of 0.5 mg/kg over 3 to! 5 minutes followed immediately by a
maintenance infusion.
Elderly, Debilitated, Neurosurglcal, or ASA IN/IV Patients: Most patients require dosages similar to
healthy:adults. Rapid boluses are to be avoided :(See WARNINGS.)

Malntenance af MAG Sedation Healthy Adults Less Than 55 Years of Age: A variable rate infusion technique Is preferable over an
intermittent bolus technique. Most patients require an infusion of 25 to 75 pg/kg/min (1.5 to 4.5 mg/kg/h) or
incremental bolus doses of 10 mg or 20 mg.

In Elderly, Debhilitated, Neurasurgical, or ASA IV Patients: Most patients require 80% of the usual adult
dose. A rapid {single or. repeated) hofus dose should not be used {See | WARNINGS )

Inhra‘hnn and Malnlenanee of ICU Sedallnn In Intubated, Mechanically Ventilated: ! Bk
Patients - Bemuse of-the lingering effects-of previous anesthetrc or sedauve agenrs in mosi panenrs
lhe initial infusion should b 5 pg/kg/min (0.3 mg/ka/n) for at least 5 miriutes. Subsequent increments of 5
: to 10 pg/kg/min (0.3 to 0.6 mg/kg/h) over 5 to 10 minutes may be used until desired level of sedation is
Y . - achieved. Maintenance rates of 5 to 50 pg/kg/min (0.3 to 3 mg/kg/h) or-highier méy bé required. Eviluation’
. ! ) of levél of sedalion anid assessmedt of CNS function should be carried out daily ﬂrmuqhum malmenance
* to détermine the minlmum dose of DIPRIVAN Injectable Emulsion requiréf for sedation.

The tubing and any unused portlons of DIPHIVAM E i! shnuld be distz after 12 hours
N usé DIPRIV) talits no presérvat IS capable. suppnrilng gmwﬂr of
, an DOSAGE AND ADMINISTRATION., }

th other Y 5 prior to -
: -When-DIPRIVAN’ Injectable" Eriifsion is dilited prior to“administration, it shuuld oaly be drluted with 5%
iild not bé-dilited to a concentration less than 2 mg/mL because_ it is an emulsion. In diluted form it has been
ntact wnh glass Ihan wrm plaslrr: 195% potency aﬂer 2 hou nlng rnfusron in plaslrc) 5 R

has not been

2. Remnveg!ass synnge barrel from tray and check for cracks or Ieaks Shake. Reriovs the blue plashc cover. i
Drsmfect the rubber ‘stopper using alcoho! swab provided in package. Allow tu dry

plunger rod by screwlng/
X otherwrse it:may detach which
6. Unsérew Luer-cover; remove excess

gas bubble may fem: ) il

e syririge (a$thall nitrdgen
ine and connect syringe.




Mandling Procedures

General - .

Parenteral drug products should be i d visually for parti matter and di ion prior to administration whenever solution and cor
tainer-permit. ’ .

Clinical experience with the use of in-line filters and DIPRIVAN lnj e Emuision duting ia or ICU/MAG sedation is limited. DIPRIVAN

Injectable Emulsion should only be administered through a fitter with a pore size of 5 microns or greater unless it has been demonstrated that the
filter does not restrict the flow of DIPRIVAN.Injectable Emulsion and/or cause the breakdown of the emulsion. Filters should be used with-caution
and where clinically appropriate. Continuous monitoring is necessary due to the potential for restricted tiow and/ar breakdown of the emusion.

Do not use if there is evidence of separation of the phases of the emulsion. « L .

Rare cases of self-administration of DIPRIVAN injectable Emulsion by health care professionals have-been reported, inciuding some fatalities
(See BRUG ABUSE AND DEPENDENCE). - .

STRICT ASEPTIC TECHNIQUE MUST ALWAYS BE MAINTAINED DURING HANDLING. . DIPRIVAN INJECTABLE EMULSION-IS A SINGLE-USE
PARENTERAL PRODUCT; WHICH CONTAINS 0.005% DISODIUM EDETATE TO RETARD THE RATE OF GROWTH OF MICRODRGANISMS IN THE
EVENT OF ACCIDENTAL EXTRINSIC CONTAMINATION. HOWEVER, DIPRIVAN INJECTABLE EMULSION CAN STILL SUPPORT-THE GROWTH OF
MICROORGANISMS AS IT IS NOT ANTIMICROBIALLY PRESERVED PRODUCT UNDER USP STANDARDS: ACCORDINGLY, STRICT ASEPTIC
TECHNIQUES MUST STILL BE ADHERED T0. DO NOT USE IF CONTAMINATION iS SUSPECTED. DISCARD UNUSED PORTIONS AS DIRECTED
WITHIN THE -REQUIRED TIME LIMITS (SEE DOSAGE AND ADMINISTRATION, HANDLING PROCEDURES). THERE HAVE BEEN REPORTS N
WHICH FAILURE TO USE ASEPTIC TECHNIQUE WHEN HANDLING DIPRIVAN INJECTABLE EMULSION WAS ASSOCIATED WITH MICROBIAL CON-
TAMINATION OF THE PRODUCT AND WITH FEVER, INFECTION/SEPSIS, OTHER LIFE-THREATENING ILLNESS, AND/OR DEATH.

for Aseplic ique for General /MAC Sedation

DIPRIVAN Injectable Emulsion should be prepared for use just prior t'initiation of each indivi ive p The ampule neck
surface, or viapre-filled syringe rubber stopper should be disinfected using 70% isopropyl alcohal. DIPRIVAN Injectable Emulsion should be drawn
into sterile syringes immediately after ampules or vials are opened. When withdrawing DIPRIVAN Injectable Emulsion from vials, a sterile vent spike
should be used. The syringe(s) should be labeled with appropriate information including the dale and time the ampule or vial was opened.
Administration should commence promptly and be completed within 6 hours aftér the ampules, vials, or pre-filled syringes fave been operied.

DIPRIVAN Injectable Emlsion should be prepared for singlé patient use only. Any unused portions of DIPRIVAN Injectable Emuision, reser
vbirs, dedicated administration tubing and/or solutions containing DIPRIVAN Injectable Emulsion must be discarded at the end-of the anesthetic
procedure or at 6 hours, whichever accurs sooner. The 1V line should be flushied every 6 hours and at the end of the anesthetic procedure to
remave residual DIPRIVAN Injectable Emulsion. . . . . co . ' ) .

. Guidelines tor Aseptic Technigue {or IEY Sedatton . . - - .

DIPRIVAN Injectable Emulsion should be prepared for single. patient use only.. When DIPRIVAN Injectable Emulsion is administered directly
from-the vial/pre-filled syringe, strict aseptic fechniques must be followed. The vial/pre-filled syringe rubber stopper shouid be disinfected using
70% isopropyl alcohol. A sterile vent spike and sterile tubing must be used-for administration of DIPRIVAN Injectable Emulsion. As with other lipid
emulsions, the number of 1V line ipulations shouid be minimized. inistration should commence-promptly and must be completed within
12 hours after the vial has been spiked. The tubing and any unused portions.of DIPRIVAN injectable Emulsion-must be discarded after 12 hours.

It DIPRIVAN Injectable Emulsion is transferred to a syringe or other container prior to administration, the handling procedures for general anes-
thesia/MAG sadation should be followed, and the product should be discarded and administration lines changed after 6 hours.

HOW SUPPLIED : .

DIPRIVAN Injectable Emulsion is available in ready to use 20 mL ampules, 50 mL infusion vials, 100 mL infusion vials, and 50 mL pre-filled
syringes containing 10 mg/mL. of propofol.

20 mL-ampules {(NDC 0310-0300-20)

50 mL infusion vials (NDC 0310-0300-50) .

100 mL infusion vials (NDC 0310-0300-11)

50 mL pre-filled syringes (NDC 0310-0300-54) :

Propofol undergoes oxidative degradation, in the presence of oxygen, and is therefore packaged under nitrogen to efiminate this degradation path.

Store between 4°-22°C (40°-72°F). Refrigeration is not recommended. Shake well before use. . - - e

A Business Unit of Zeneca Inc.
Wiimington, Delaware 19850-5437

Rev D 06/96
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Department of Health & Human Services Public Health Service Food & Drug Administration

DIVISION OF ANESTHESIA, CRITICAL CARE AND ADDICTION DRUG
PRODUCTS

MEDICAL OFFICER SAFETY REVIEW

REFERENCE NUMBER #: S-027
NAME: Propofol-EDTA
SPONSOR: Zeneca Pharmaceuticals
SUBMISSION TYPE: Commercial
DATE OF REQUEST: 5/15/96
RECEIVED: By CDER: 5/15/96

By Reviewer: 5/20/96
REVIEW DATE: 5/24/96
CSO: D Morgan
CONSULTANT: LL. Tyler, Ph.D., M.D.

1 RESUME:
Background

Zeneca submitted an NDA supplement for the addition of a low percentage of
EDTA to propofol to retard bacterial growth. They failed to recognize the
importance of EDTA in chelating heavy metals — most notably zinc — and the
subsequent effects on heavy metal homeostasis. In addition, although risks of
renal damage were recognized, no studies appropriate for detecting mild renal
damage were carried out. Approval was recommended provided that Phase 4

2 SUMMARY:

" Additional measurements of ionized calcium and ionized magnesium levels in
blood samples from ICU and OR patients were carried out. No changes would be
expected in these quantities because the small amount of EDTA infused with the
usual propofol dosing would insignificantly affect the massive body reserves of
these ions. No changes were seen. -

Additional end-of-trial BUN and plasma creatinine levels were measured. No
statistically significant difference was seen; none would be expected. These levels
are altered only late in the process of renal damage.

Reference #: S-027 Name: Propofol-EDTA Sponsor: Zeneca Pharmaceuticals

T 1996
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Zinc plasma levels were measured from serum collected from patients in Trial 5.
No significant difference between ZD0859#1 and Diprivan patients was seen. No
difference would be expected. Normal plasma Zn"" concentrations have been
measured in the face of gross deficiency.! This is because, as Zn"" deficiency
develops, muscle catabolism ensues and the released muscle Zn"" replenishes the
plasma Zn"" pool.

Adverse events possibly related to Zn"" deficiency (anorexia, taste loss, parosmia,
taste perversion, confusion, evidence or cerebellar dysfunction, rash stomatitis,
psychosis, vision abnormalities) were tabulated. No significant difference was
seen. None would necessarily be expected. The initial signs of Zn"" depletion are
subtle (poor wound healing, increased muscle catabolism). They were not and
could not have been tabulated. They are common for other reasons as well in ICU
patients. Zn" depletion would only accelerate their progress.

3 RECOMMENDATIONS:

! Garrets M, Molokhia M: Acrodermetitis enteropathica without hypozincemia. Journal of Pediatrics
1977; 91: 4924

Reference #: S-027 Name: Propofol-EDTA Sponsor: Zeneca Pharmaceuticals



S-027 Four-Month Safety Review, Propofol with EDTA page 3

of 4% ¢/1/46

"~ LL. ler, Ph.D., MD. Date
p/
/WWQZV% ¢/7/5¢
Peer Reviewer date

Orig FDA#: 19627
Orig IND#:
HFD-170/Div File
HFD-170/ITyler
HFD-170/D Morgan
HFD-502

HFD-340

Reference #: S-027 Name: Propofol-EDTA Sponsor: Zeneca Pharmaceuticals



APR 26 1996

Division of Anesthetic, Critical Care and Addiction Drug Products
MEDICAL OFFICER SECONDARY REVIEW

NDA#: 19-627 Supplement

NAME: Diprivan "ZD0859#1"

SPONSOR: Zeneca

FILING DATE: 12/22/95

REVIEWER: Robert F. Bedford, M.D.

REVIEW DATE:  April 26, 1996

CSO: David Morgan
Introduction

Since NDA approval in 1989, Diprivan has been identified as an anesthetic
that carries with it the potential for bacterial contamination and patient
septicemia. Because the active ingredient, propofol, is suspended in an
emulsion of Intralipid, there is always the possibility of bacterial
contamination whenever a sterile ampule or vial is punctured in order to
draw up a syringe-full of agent. Diprivan is administered initially as a bolus
to induce anesthesia, followed by a continuous infusion for maintenance of
anesthesia. If sufficient incubation time lapses between contamination of the
drug and its intravenous administration, a high titer of bacterial overgrowth
can occur, depending on the organism, the innoculum size and the ambient
temperature. Diprivan's labeling has undergone repeated revisions over the
past 6 years, along with mailing of two "Dear Doctor" letters, all of which
have been aimed at advising anesthesia providers to use sterile technique, to
administer only freshly drawn-up anesthetic and to discard any unused drug

promptly.

Despite the above efforts, approximately 20 reports/year of Diprivan-related
sepsis are received both from the FDA's spontaneous reporting system and
from the sponsor's quarterly "fever report" submissions to the NDA, which
were made a Phase IV commitment in response to the above problems. -
While the incidence of this problem is relatively small in comparison to
approximately 3 million Diprivan anesthetics administered annually, FDA
has continued to work with the sponsor to develop a Diprivan formulation
that will not be as susceptible to bacterial overgrowth in the face of
inadvertent contamination. After extensive testing, addition of .005% EDTA
was found to prevent rapid multiplication of most bacterial contaminants of
Diprivan. The sponsor presented these data to the Anesthetic and Life
Support Drug Advisory Committee at their June 4, 1994 meeting. The
committee recommended that the sponsor proceed to develop this
formulation with all due deliberate speed and that FDA expedite internal
review of the SNDA when it was submitted.
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Review of NDA Supplement:
The clinical trials:
The sponsor submitted 5 clinical trials comparing standard Diprivan with the
ZD08594#1 formulation. These are outlined in greater detail in the primary
review. Trial 1 involved 99 healthy subjects anesthetized for 1 hour, using a
cross-over design with a 15 day interval between anesthetics; Trial 2 was a
double-blind comparative trial in patients undergoing coronary bypass graft
surgery; Trial 3 was a randomized double-blind study involving 37 children
(8 months to 12 years of age) undergoing general surgical procedures; Trials 4
and 5 were randomized double-blind ICU sedation trials during mechanical
ventilation in 127 adult patients, with the longest infusion lasting 21 days.
The maximum volume of ZD0859#1 infused was 4000 m], although only 6
patients in these trials received propofol sedation for longer than 7 days.

Efficacy:
There was no difference between the two Diprivan formulations with regard

to the dose requirement and pharmacokinetics of propofol. Thus, there is no
question about the efficacy of the ZD0859%#1 formulation: as an anethetic
agent it is virtually indistinguishable from the original Diprivan product.

Safety:
In addition to acquisition of the usual hemodynamic and clinical chemistry

data during the.clinical trials, the sponsor collected specific information on
calcium and magnesium levels, due to the poss1b1l1ty that the .005% EDTA in
ZD0859#1 could cause depletion of these ions via its chelating action. As has
been well-discussed in Dr. Tyler's primary review, there was little possibility
that either of these ions would be affected by ZD085%#1 infusion during either
short-term or long-term administration. As expected, there was no clinically
relevant difference between the 2 propofol formulations in terms of any of
the hemodynamic or other vital organ parameters measured during the
clinical trials.

Since EDTA is a major component of Calcium Disodium Versonate (CDV),
however, it is surprising that the sponsor appears to have ignored the
labeling for CDV, which is used as prlmary treatment for lead tox1cty As Dr.
Tyler's primary review highlights, a major concern of CDV therapy is zinc
depletion. Bodily stores of Zn++ are limited and can only be mobilized
slowly to circulating plasma proteins, where approximately 60% of Zn*+ is
tightly bound to globulins. Thus, during chronic infusion of ZD0859%#1, as
might occur during prolonged ICU sedation, it is theoretically p0551b1e that all
available circulating zinc could be chelated by EDTA and excreted in the urine
faster than it can be mobilized.
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At doses of EDTA administered in' CDV, nephrotoxicity is also recognized as
a potential hazard. However, this is a dose-dependent phenomenon and,
since the dose of EDTA in a typical 5-day ICU sedation protocol with
ZD0859#1 is 200x lower than that administered in a course of ———this is not
thought to be a likely hazard. Nevertheless, testing for renal tubular injury
and the p0551b111ty of Zn"‘+ depletion are addressed throughout the CDV-

- labeling;

Dr. Tyler's primary review accurately points out where the potential risks of
EDTA toxicity from prolonged ZD0859%1 administration correspond with the
risks of a typical course of — reatment. In particular, the '— label
recommends a 2-day drug holiday after the first 5-day course of — dosing,
followed by a second 5 day treatment regimen. Since these risks are
potentially most critical for ICU patients, especially children, who may receive
many days of Diprivan sedation, Dr. Tyler's recommendations for labeling

that is compatible with the — label appear to be appropriate at this time.
Recommendations:

I concur-with the primary reviewer that labeling changes to address the
possibility of z —— — are needed, as well as the need

for the sponsor to pursue Phase IV studies addressing these issues.

Labeling Negotiations with Sponsor:

Dr. Tyler's labeling and Phase IV study recommendations (see primary
- review) were FAX'd to the sponsor on April 18, 1996. On April 25, the
sponsor responded with the following wording for the PRECAUTIONS,
Intensive Care Unit Sedation and DOSAGE AND ADMINISTRATION,
Intensive Care Unit Sedatlon

"EDTA is a strong chelator of trace metals--including zinc. Calcium
disodium edetate has been used in gram quantities to treat heavy metal
toxicity. When used in this manner it is possible that as much as 10 mg
of elemental zinc can be lost per day via this mechanism. Although
with Diprivan In]ectlon Emulsion there are no reports of decreased
zinc levels or zinc deficiency-related adverse events, DIPRIVAN
Injection Emulsion should not be infused for longer than 5 days
without providing a drug holiday to safely replace estimated or
measured urine zinc losses.
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MEDICAL OFFICER REVIEW
NDA REPORT
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v

“ZD0859#1”
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Date Received: 1/2/96
Reviewer: 1. L. Tyler, Ph.D., M.D.
Peer Reviewer: Robert Bedford, M.D.

Abstract

Diprivan is Zeneca Pharmaceuticals' trade name for propofol, a sedative
hypnotic agent dissolved in Intralipid. Since the introduction of Diprivan in 1989,
the FDA has been concerned regarding ongoing reports linking bacterial
contamination of Diprivan to postoperative sepsis. In response, Zeneca examined
numerous bacteriostatic agents, finally determining that the addition of 0.005%
disodium EDTA — a metal chelating agent — to Diprivan would accomplish their
goal of reducing the multiplication of bacterial contaminants to less than a factor of
10 per 24 hours; the Phase III development program for this product was reviewed
and approved by the Anesthetic and Life Support Drug Advisory Committee on
June 5, 1994. This new formulation is designated ZD0859#1.

Zeneca identified Ca'" and Mg"™ homeostasis and renal damage as possible
risks associated with ZD0859#1 and elected to examine Ca™", Mg, BUN, and
creatinine plasma levels during infusions of ZD0859#1 to determine the extent of
these risks.

In fact, simple upper-bound calculations (Appendix A) demonstrate that
neither Ca™ nor Mg"" depletion are risks with ZD0859#1. By contrast, Zn""
homeostasis during prolonged ICU use is a real concern. Furthermore, Calcium
Disodium Versenate (CDV) — an FDA-approved antidote for lead poisoning — is
Ca""-saturated Disodium EDTA. (Ca™*-saturation does not affect EDTA's Zn™"

‘chelating potential — Appendix B). Zinc depletion as well as the risk of renal
damage figure prominently in the package insert for CDV.

Approval, with appropriate Phase IV studies, is recommended provided that
modifications in the proposed package insert reflect ZD08594#1's similarities to CDV

and adequately /
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Material Reviewed

Volumes: 1,41.1, 68.2, 68.15, 68.16, 68.18, 68.19, 68.22, 68.23, 68.27, 68.29,
68.31, 68. 33 68.37 .

s
P

Animal Pharmacology/ Toxicology

A single study was performed. It evaluated the effects on beagles of ZD0859#1
and of ZD0859#1 containing 10 times the normal concentration of EDTA. Doses
* were sufficient to maintain maximal anesthesia over five four-hour periods. Three
to four days were allowed for recovery between each of the five infusions.
Increased levels of hemosiderin in Kupffer cells were found in 80% of livers of
both groups. These levels had returned to normal by the end of the observation
period. No increases were seen in the control group.

The sponsor hypothesizes that the hemosiderin elevation was consistent with a
hemolysis due to the "large volumes of fluids" delivered. If the study had been
designed differently — if the control group had received identical treatment but
without the added EDTA — this hypothesis could have been corroborated by the
presence of identical deposits in the controls. Unfortunately, the controls received
no treatment and no hemosiderin deposits occurred in their livers. Furthermore,
the volume of fluid given to the EDTA groups (3 mi/kg/hr, only 85% of which is in
the form of distilled water) was not large. Infusing this volume in the beagle is
equivalent to an adult human drinking six ounces of water per hour for four hours.
In addition, renal hemosiderosis — the usual complication of intravascular

EDTA rather than attaching to hemosiderin and was deposited in the liver
following hepatic metabolism of EDTA. (In humans, however, most EDTA is
excreted unchanged by the kidneys rather than being metabolized.)

Clinical Background -
3.1 Introduction

EDTA chelates di- and trivalent metal ions and has a long history of safe,
FDA-approved use as a preservative in both foods and pharmaceuticals
because of its ability to chelate Ca'" — a necessary intermediary in
numerous microbial metabolic/mitotic reactions. In addition, EDTA was
previously added to stored blood as an anticoagulant because free Ca™ is
required in the coagulation cascade. Calcium disodium edetate — Ca™"-
saturated disodium EDTA— is approved for IM/IV use and is marketed as
Calcium Disodium Versenate (CDV). Zinc depletion — but not
hypomagnesemia — is mentioned as a side effect of this compound.

NDA 19-627 EDTA Diprivan Zeneca Pharmaceuticals
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The recommended dosing for CDV is two hundred times the maximum
anticipated for ZD0859#1. For ions such as Mg, where plasma
concentrations are relatively high, this dose ratio is significant —if Mg
depletion is not a risk associated with CDV use, it won't be a risk
associated with ZD0859#1 use. In contrast, for trace metal ions such as
Zn"" and Co"", exposure time — rather than total dose — is most
important. This is because the dose-response for trace metal depletion by
EDTA saturates at a very low dose. At an infusion rate well below the
recommended infusion rate, CDV would already have chelated all of the
minute pool of the trace metal ion in the plasma as well as all trace metal
diffusing into the plasma from body stores. Increasing the CDV infusion
rate beyond this critical value would have no further effect on trace metal
depletion. It will be shown later that this saturation occurs at doses even
lower that those expected during normal ICU infusions of ZD0859#1.
Zeneca identified renal damage and Ca™ and Mg™" homeostasis as possible
risks associated with the EDTA in ZD0859#1 and elected to follow Ca™,
Mg", BUN, and creatinine plasma levels durmg infusions of ZD0859#1 to
determme the extent of these risks.

Rising BUN and creatinine plasma levels are late signs of renal damage.
Urinalysis is the best guide to early renal pathology and would have been
more appropriate choices for following the effects of EDTA on the kidney.

In addition to the lack of evidence for Mg depletion following CDV use,
the chelating properties of disodium EDTA together with some simple
calculations based on expected maximum dosing rates of ZD0859#1
suggest that Zeneca's concerns regarding Ca™ and Mg"* depletion were not
well-founded. The relevant calculations are presented in detail in Appendix
A. They demonstrate:

In order to reduce the ionized fraction of magnesium by 10% in.a
70 kg patient, a bolus of at least 2.5 L of ZD0859#1 would be
required. In contrast, the maximum clinically acceptable bolus dose
of ZD0859#1 1s 40 ml — less than 2% of 2.5 L. In order to reduce
the ionized fraction of calcium by 10% in a 70 kg patient, a bolus of
at least 7 L of ZD0859#1 would be required.

Losses of calcium and magnesium due to chelation during long-
term ICU infusion therapy with ZD0859#1 are of even less
concern. Even if EDTA chelated only Ca™* or only Mg™* the
modest resultant daily losses of Ca™ and Mg™ would be
replenished by the relatively massive bone stores of calcium and
intracellular stores of magnesium. Intracellular Mg"" stores could
be expected to drop only 10% after 19 days of the maximum
recommended ICU ZD0859#1 infusion rate. The percent loss of
total body Ca”™ would be minimal after 19 days.

EDTA Diprivan Zeneca Pharmaceuticals
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3.2 Relevant Human Experience

In Appendices A and B it is shown that, with the exception of effects on
Ca™" homeostasis, the EDTA in ZD0859%#1 is equivalent to CDV.
Therefore, the relevant human experience with EDTA is that for CDV.

Of course, doses of EDTA from ZD0859#1 would be expected to be
considerably lower than those used in the CDV treatment of plumbism. In
some cases, for example renal toxicity, the risks for ZD0859#1 could
reasonably be expected to be proportionately lower. In others — most
notably Zn"" depletion potential — the dose-response could be expected to
have saturated well below the recommended CDV infusion rates. In these
latter situations, total infusion time, rather than total dose is likely to be a
more relevant consideration.

The following points are taken directly from the corresponding headings in
the package insert' for CDV with Reviewer comments added in italics.
Each should be considered as a possible addition to the labeling for
ZD0859#1. '

Concurrent plumbism may have contributed to some of the adverse events
listed for CDV. Those which are definitely associated with lead poisoning
are followed by an asterisk (*). '

CALCIUM DISODIUM VERSENATE

(Excerpts from the Package Insert)

CLINICAL PHARMACOLOGY:

! Physician's Desk Reference. 49th Edition. Medical Economics Data Production Co., Montvale NJ, 1995,
pp 1380-1381.

NDA 19-627 : EDTA Diprivan Zeneca Pharmaceuticals
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4 Description of Clinical Data Sources
All studies were performed in the U.S. after FDA approval of protocols.
5 Results

All trials were randomized and double-blind.

Trial 1: A Comparison of the Safety, Efficacy, and Pharmacokinetics of
ZD0859#1 with that of Diprivan in Healthy Subjects.

" The pharmacological basis of therapeutics, 7th Edition, Edited by Goodman and Gilman. Macmillan
Publishing Company, New York, 1985, pp. 1619-1622.

NDA 19-627 EDTA Diprivan Zeneca Pharmaceuticals
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Ninety-nine healthy volunteers received bolus doses of 2 mg/kg followed 1 hr.
later by an hour-long infusion of 25, 50, 100, or 200 pg/kg/min of ZD0859#1
(N=50) or Diprivan (N=49) in a two-period crossover study with a fifteen day wait
between the ZD0859#1 and Diprivan arms. The maximum total dose of
ZDO0859#1 given to any patient was 125 ml — capable of reducing the ionized
calcium concentration by less than 0.2% or the serum magnesium concentration by
less than 0.6% even if given as a single rapid bolus rather than bolus plus slow
infusion. Serum ionized calcium, magnesium, BUN and creatinine levels were
determined 1, 2, 4, 8, 16, 30, 60 minutes after the start of the bolus-plus-infusion
and again 4, 16, 60, and 120 minutes after discontinuation of the infusion.
Parathyroid hormone levels were also measured in some patients.

As expected, there were no significant differences between the effects of
ZD0859#1 and propofol on measured plasma calcium and magnesium
concentrations. As expected, BUN and creatinine levels did not differ between the
two treatments. As expected, there was no difference in the pharmacokinetic and
pharmacodynamic properties of the two drugs.

No significant differences were seen in the odds ratio for occurrences of adverse
events.

Trial 2: ZDO0859#1 vs. Diprivan with High Dose or Low-Dose Opioid in Cardiac
Anesthesia.

One hundred and two elective patients with good cardiac finction scheduled for
their first open-heart surgery were randomly assigned to one of the four groups.
The low-dose opioid + ZD0859#1 group (N=25) received the highest total doses
of EDTA. The maximum total amount of ZD0859#1 used on any patient was less
than 50 ml — capable of reducing the ionized calcium concentration by less than
0.1% or the serum magnesium concentration by less than 0.3% even if given as a
single rapid bolus rather than bolus plus slow infusion. Ionized calcium and
magnesium were measured at baseline; 15 min after induction; 15 min. before, 15
and 45 min after initiation of bypass; on arrival in the ICU; and 1 h. after
extubation.

A statistically, but not clinically significant difference between the ZD0859#1 and
Diprivan groups was seen in the systemic vascular resistance as determined by
pulmonary artery cardiac output at a single point — 30 min. after initiation of
bypass.

Five patients (10%) in the ZD0859#1 group had hypotensive episodes whereas
only 2 (4%) in Diprivan group had them. Four patients (8%) in the ZD0859#1
group had hypertensive episodes whereas only 1 (2%) in the Diprivan group had
them. Neither incidence rate is remarkable for open-heart surgery. Hemodynamic
instability in the face of normal serum calcium and magnesium levels are not an
expected side effect of low doses of EDTA. ‘ .

NDA 19-627 EDTA Diprivan Zeneca Pharmaceuticals
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Otherwise, no significant differences were seen between the effects of the two
formulations. '

Trial 3: ZD0859#1 vs. Diprivan for Maintenance in Children.

Thirty-seven children scheduled for non-cardiac surgery lasting at least 30 min.
were randomized to receive either ZD0859#1 (N=19) or Diprivan (N=18) at an
infusion rate beginning at 200 pg/kg/min together with N,O for maintenance of
anesthesia. The youngest patient was 8 mo. Two other patients were under 2 yr.
Twenty-five were between 2 and 12 yr. Three additional open-heart patients
between 2 and 12 yr. received ZD0859#1 and were included in the safety analysis.

Plasma calcium and magnesium levels were determined at t=0, 5, 10, 15, and 30
minutes after the start of the infusion and at the time the infusion was turned off.
In the non-cardiac group, mean plasma Ca™ and Mg levels remained in the
normal range at all times, but four patients (22%) in the ZD0859#1 group and one
(6%) in the Diprivan group developed transient, mild hypocalcemia (1.0 > Ca'’ >
0.7 mmol/L ) at t=15 min. There was no concomitant hypomagnesemia. The
three ZD0859#1 hypocalcemia patients for which cumulative dose data corrected
for body surface area were available had received relatively low doses of
ZDO0859%1. ' '

Trial 4: ZD0859#1 vs. Diprivan for Sedation in [Seventy-five] Post-surgical ICU
[patients requiring at least 2 hr. of post-operative mechanical ventilation].

and

Trial 5: ZDO0859#1 vs. Diprivan for Long-Term ICU Sedation {in Fifty-two
patients, 18-75 yr., requiring mechanical ventilation for pulmonary dysfunction].

Patients were randomized to receive either ZD0859#1 (N=64) or Diprivan (N=63)
as a sedative agent and then to receive either light (responsive to verbal
commands) or deep sedation. Propofol infusion rates ranged from 2 to 75
pg/kg/min for times ranging from 3 hr. to 21 d. and total propofol doses ranging
from 80 to 150,000 mg (8 to 15,000 ml). Calcium and magnesium serum levels
were determined at 1 hr. and 4 hr. on the first day, at 1200 and at 1800 on the -
second day, and at 1200 on the remaining days of the infusion. Serum BUN and
creatinine levels were measured at baseline, 4 hr., and again on day 2.

The maximum infused dose of ZD0859#1 was 4000 ml. A 70 kg patient receiving
this much EDTA as a bolus could theoretically experience a transient 10% drop in
serum jonized calcium or a 25% drop in ionized magnesium. In fact, at the

infusion rates studied, serum re-supply by endogenous stores alone would maintain

NDA 19-627 EDTA Diprivan Zeneca Pharmaceuticals
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homeostasis of serum Ca’* and Mg levels. As expected, no statistically _
significant differences in changes from baseline for calcium, magnesium, creatinine,
or BUN were found in comparing ZD0859#1 with Diprivan.

Because of the study populations, numerous adverse events occurred but they
were relatively evenly distributed between the Diprivan and ZD0859#1 groups.

Relevance of All Clinical Trials to Zn"" homeostasis:

The risk of Zn"™ depletion after 5 days of infusion figures prominently in the
labeling for CDV. There may be an approximately equal risk of Zn"" depletion
after 5 days of ICU use of ZD0859#1. This is true in spite of the fact that the dose
of EDTA infused after 5 days of ZD0859#1 use is only 1/200 of the EDTA infused
after 5 days of EDTA therapy. That is because the dose dependence of Zn™ losses
due to EDTA can be expected to saturate at infusion rates well below the
recommended rates for either CDV or ZD0859%#1: The low-normal pool of
plasma Zn"" readily available for chelation is about 0.2 pg/ml (a total of about 1
mg in a 70 kg patient). At the recommended infusion rate, CDV would chelate
this entire plasma pool in 4 minutes. In another 30-90 minutes all of the next
readily available pool ( 8 mg in a 70 kg patient *) would have been consumed.
Thereafter, the rate of consumption would be equal to the rate of supply — about

chelated by only 1/360™ of the CDV infused over that tlme period. Therefore the
limiting factor in Zn"" loss is not the dose of CDV but the rate of supply to the
plasma of body Zn"" stores — total exposure time, not total dose is the relevant
parameter. The maximum infusion rate of the EDTA in ZD0859#1 is 1/200"
(greater than 1/3 60™) of the CDV EDTA infusion rate. Therefore it too will
saturate the slow plasma Zn"" replenishment mechanism and therefore, after the
first day or so of use, its effect on Zn"" depletion is also determined by total
infusion time, not total infusion dose. If there is a risk of clinically signiﬁcant Zn™"
depletion by CDV after 5 days there is a risk of cllmcally significant Zn"" depletion
by Z“ *59#1 after about 5 days.

Ta] * the number of patients continuing to get study drug infusions after

thj_ L “er urine nor plasma Zn"" levels were obtained in these studies.
B , w Zn"" levels-with concurrent increases in urinary Zn""

ex ‘a the first day of therapy with Zn""-binding agents, overt
signs. ¢ slow to develop. The investigators were unaware of the
possibih._ on and, even if they had been, the numbers of patients
remaining L. . by the time overt signs of depletion might develop were too

small to proviu.  _atistically meaningful information.
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Table 1: Number of patients remaining in studies as a function of infusion time —- all studies.

Days 617184191011 12 1 13 14 | 15-21
ZD0859#1 | 8 | 6 | 2 | 2 2 2 | 2 1 1 0
Diprivan | 7 { 7 | 4 [ 3 3 3 2 2 2 2

1 Overview of Efficacy

The efficacy of propofol as an anesthetic agent has been established previously.
The efficacy of ZD0859#1 as an anesthetic agent is not in question. Rather,
efficacy depends on ZD0859#1's performance as a retardant of microbial growth in
vitro. ZD0859#1 has been shown to slow the growth rate of commonly occurring
bacterial pathogens by at least a factor of seven. The FDA microbiology group has
verified the relevancy of this statistic.

2 Overview of Safety

2.1

NDA 19-627

Significant/Potentially Significémt Events

2.1.1

Deaths

No deaths were attributed to ZD08594#1.

2.1.2 Other Significant/Potentially Significant Events

Mild, transient hypocalcemia, coincident with study drug infusion
did occur in four pediatric patients receiving ZD0859#1 and in one
receiving Diprivan. Because of the small doses of EDTA involved
and because there was no apparent correlation with EDTA dose
given, it is unlikely that EDTA was the causative agent.

Overdose Experience

No overdosing was documented in the studies presented.

However, in one published report' a 16 month old child received
five times the recommended dose of calcium-saturated EDTA
(CDV) for 24 hours. This dosage is 1000 times greater that the
anticipated dose of EDTA that would be administered in a sedative
dose of ZD0859#1 given over a 24 hour period. No ill effect was
reported.

EDTA Diprivan Zeneca Pharmaceuticals
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3 Labeling Review

The sponsor-proposed additions to the current Diprivan label address neither Zn"
depletion nor risks of early renal damage as could be identified by microscopic
analysis of urine sediment.

Reviewer-suggested label modifications are included under Recommendations.
4 Conclusions

. ZDO0859#1 appears safe for short-term use in providing anesthesia/analgesia during
surgical procedures.

No adverse events attributable to EDTA were recorded during these studies.
However, Zn"" depletion was not addressed in any protocols and none of the
investigators were aware of it as a risk. The most important signs of zinc depletion
in the hospital population — poor wound healing, development of bedsores and
rashes — are so common that a high index of suspicion must exist before
appropriate diagnosis is likely. By the same token, the prevalence of these signs
and the nonspecificity of their cause means that the sponsor will want to be able to
assure afflicted patients and their families that ZD0859#1 was not implicated. This
will require supporting laboratory data. :

C ]

Microscopic examination of urine sediment also was not included in any of the
protocols. Because renal damage due to EDTA is dose-dependent, it is unlikely.
that a statistically significant increase in the ZD0859#1 ICU groups would have
been found. But because renal failure due to a wide variety of causes is common
in the ICU population, exculpation of ZD0859#1 in specific cases is important.

5 Recommendations

The label for ZD0859#1 should be modified to include the information regarding
effects associated with CDV as listed under Relevant Human Experience in this
review. In particular the risk of Zn™ depletion during prolonged ICU |
administration and the less likely risk of renal damage should be stressed.

A schedule of laboratory studies — including microscopic examination of urine
sediment — similar to those suggested during CDV treatment for less severe
cases of plumbism should be recommended.

As with CDV, advice to discontinue the ZD0859#1 infusion for a period of 2 days
after 5 days of use should be included. (This is also consistent with current interest

NDA 19-627 EDTA Diprivan Zeneca Pharmaceuticals
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in avoidance of hyperlipidemia secondary to the Diprivan lipid load.) During the
2-day rest, Zn"" repletion could be undertaken.

The sponsor should immediately initiate a Phase 4 ICU usage study. (This study

7\

m

Because neither informed consent nor randomization will be required, this study
should be completed and preliminary results should be made available to the FDA
very soon. '

ADDITIONS TO PACKAGE INSERT:

Page 25 at end of last paragraph insert (WARNINGS):

F‘

. "W

Page 31 after second paragraph (PRECAUTIONS — Intensive Care Unit Sedation)

(W

\

—
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Page 42 (437) at end of Intensive Care Unit Sedation (DOSAGE AND
ADMINISTRATION) :

. o/ zﬁ% ‘ 9/26/96

I L. Tyler, Ph.J{/MD. ~ date
A oS | NSy
Peer Reviewer A date’ '

Orig NDA#: 19-627
HFD-170/Div File
HFD-170/ITyler
HFD-170/M=kmeht ©N ch)a\@
HFD-502

HFD-340
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%)

NDA Number

CHEMIST'S REVIEW Organization
, FDA/ HFD-170 19-627
Name and Address of Applicant: AF Number
Zeneca Pharmaceuticals
1800 Concord Pike Supplement

P.0O. Box 15437

Wilmington, DE 19850-5437

tel.: 302-578-5887; fax: 302-886-2822
Attention: Gerald L. Limp, Reg. Affairs

Number Date g
SCF-027 12/22/98

Name of Drug Nonproprietary Name
Diprivan Injectable Propofol Injectable
Emulsion Emulsion

Amendment & dates
BC 3/12/96

Supplement Provides for

a change in the formulation by adding disodium
edetate.
emulsion (finished dosage form) will be 0.005%.

The. concentration disodium edetate in the

SNC 3/28/96

Related INDs,
NDAs and DMF

Pharmacological Category How Dispensed

Rx X | OTC
Dosage Form: Potency:
Injectable Emulsion 10 mg/mL

ampoules, vials, pre-filled syringes

Chemical Name and Structure Records & Reports
USAN 96 Current
yves no
Reviewed
yves no
COMMENTS :
See page 2.

CONCLUSIONS and RECOMMENDATIONS :

'This supplemental application is approvable from the chemistry
standpoint, provided that an acceptable EER is received and that the
microbiology review finds the micobiological aspects of this

application acceptable.
CC:
NDA 19-627/S-027
HFD-170/Division File
HFD-170/MTheodorakis/4-)2-96
HFD-170
HFD-007/DMorgan
R/D Init. by:_ MTheodorakis/4-12-96
F/T by:MCT/ _P0o'Connor/4-L5-96
DOC.\ZENECA\19627-27.8SUP

REVIEWER
NAME

DATE COMPLETED
4/12/96

|SIGNATURz /z'
Michael C. Theodorakis Ph.D. | MVZ&O oyt et !
Distribution: Original Jacket Reviewer

Division File
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PHARMACOLOGY REVIEW

9627
23,006
JNsor:
Zeneca Pharmaceuticals
Wilmington, DE 19850-5437

Type of Submission: Supplement Amendment (SCF-027)
Date of Submission: April 15, 1996
Date Review Completed: April 19, 1996

CSO: David Morgan

Drug:
Trade name: Diprivan Injection 10 mg/ml (with disodium edetate)

COMMENTS AND EVALUATION:

In the review of January 29, 1996, the pharmacologist's recommendation
on the amendment of the package insert to include the liver and the
hematological effects in dogs was concurred by the reviewing medical
officer (2/5/96) and consultative reviewer (Dr.Lillian Burke, '
1/25/96). The sponsor agreed with the recommendation in a
teleconference call (dated March 13, 1996) with the division. The
amendment of the package insert to include such data is now submitted
and found satisfactory. The amendment is approvable based on the
pharmacology.

PHARMACOLOGY PORTION OF LETTER TO SPONSOR:

None. The CSO can transmit the approvable status on the pharmacology
portion of the amendment to the sponsor.

—-’P\._/
Dou Huey (Luc 55 Jeané .

I

Pharmacologist

cc

Original NDA 19627 & IND 23006
HFD-170/Div.File (NDA 19627 & IND 23006)
HFD-170/DHJean '

R/D Init. by AGoheer ;ﬂﬂl%dméwb’ 4]?5243é
F/T by DHJ 4/19/96, #7N19627a )
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REVIEW FOR HFD-170
OFFICE OF NEW DRUG CHEMISTRY
MICROBIOLOGY STAFF
MICROBIOLOGIST'S REVIEW OF SUPPLEMENT
17 April 1996
1. NDA 19-627/SCF-027
APPLICANT: Zeneca Pharmaceuticals
1800 Concord Pike
Wilmington, DE 19850-5437

2. PRODUCT NAMES: Diprivan® (propofol) Injection

3. DOSAGE FORM AND ROUTE OF ADMINISTRATION:
The product is an emulsion for intravenous administration.

4. METHODS OF STERILIZATION:Y .
The active drug portion of the product is prepared and
filled using

i

5. PHARMACOLOGICAL CATEGORY and/or PRINCIPLE INDICATION:
The product is indicated for the induction and maintenance
of anesthesia, initiate and maintain monitored anesthesia
care (MAC) sedation and ICU sedation.

1. DATE OF INITIAIL SUBMISSION: 22 December 1995
2. DATE OF AMENDMENT : (none)
3. RELATED DOCUMENTS: IND 23006

4. ASSIGNED FOR REVIEW: 26 February 1996

REMARKS : The supplemental application was submitted for a
new formulation of the drug product containing
0.005% sodium edetate. The additional constituent
was added as a microbial preservative because of
clinical experience of microbial growth in the
drug product during lengthy administrations. No
other changes to the drug manufacturing process
were made.




D. CONCLUSIONS:

CcC:

e Zeneca, NDA 19-627/SCF-027; Diprivan®, Microbiologist’s Rev. of Supp.

The addition of preservative to the concentration
in this product does not provide adequate levels
of preservation to conform to the USP <51>
definition of Antimicrobial Preservative
Effectiveness. However, the added preservative
does. provide a higher level of protection against
the proliferation of contaminating organisms
introduced during handling as compared to the
original product formulation. Product labelling

The chemist should be aware that data regarding

The application is recommended for approval on
the basis of the information supplied.

f/ﬂ.//%/? Apr [ 19%6

Paul Stimavage, PH¥/D.

Original NDA 19-627 ' Fb - ‘1'\7/9&

HFD-170/M. Theodorakis/D. Morgan
HFD-805/Consult File/Stinavage

Drafted by:

P. Stinavage, 17 April 1996

R/D initialed by P. Cooney, 17 April 1996
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CLINiCAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW

NDA: 19-627 SUPPLEMENT NO.: 027
BRAND NAME: Diprivan GENERIC NAME: Propofol DOSE: 1% propofol
SPONSOR: Zeneca Pharmaceuticals, 1800 Concord Pike, P O Box 15437, Wilmington, DE 19850
TYPE OF SUBMISSION: Formulation revision :
SUBMISSION DATE: 22 December 1995 REVIEW DATE: 22 March 1996
REVIEWER: Suresh Doddapaneni, Ph.D.

SYNOPSIS

Zeneca Pharmaceuticals submitted this supplemental NDA to support a formulation change
in their currently approved product, Diprivan® (NDA 19-627). The new formulation (referred to as
ZDO0859#1) has 0.005% EDTA added as an antimicrobial agent to Diprivan. EDTA is negatively
charged and it was hypothesized that this negative charge might alter the stability of the emulsion
formulation of Diprivan and hence alter the pharmacokinetics of propofol. Also, if EDTA alters
electrolyte balance (especially calcium), changes in cardiac output, the distribution of cardiac output,
or plasma-tissue partition coefficients could result in altered pharmacokinetics.

This submission consists of five (5) clinical trials conducted to compare the safety and efficacy
of ZD085%#1 and Diprivan. Pharmacokinetic information was derived from two (2) of these clinical
trials (Trial 1-healthy adults and Trial 2-children undergoing surgery).

Results from these studies indicate similar pharmacokinetics of propofol with both Diprivan
and ZD0859#1 in both healthy adult volunteers and in children undergoing surgery indicating that the
addition of 0.005% EDTA to the Diprivan emulsion has no effect on the pharmacokinetics of
propofol. '

RECOMMENDATION

The supplement S-027 to NDA 19-627 provided adequate information regarding the
pharmacokinetics of propofol in ZD0859#1 in both healthy adults and in children undergoing surgery.
From the viewpoint of the Office of Clinical Pharmacology and Biopharmaceutics, this submission
is therefore acceptable.



'nc

1.0. BACKGROUND
Diprivan (propofol) Injection (NDA 19-627) is a sedative hypnotic agent approved on

October 2, 1989 for use in the induction and maintenance of anesthesia or sedation. The Diprivan
formulation was modified by the sponsor through the addition of 0.005% EDTA as an antibacterial
agent to Diprivan Injection to safeguard accidental extrinsic contamination. This submission is a
supplement containing safety and efficacy information for the modified formulation (referred to as
ZDO0859#1). The sponsor plans to replace the original Diprivan formulation with ZD0859#1
sometime in the future. This submission consists of five (5) clinical trials conducted to compare the
safety and efficacy of ZD0859#1 and Diprivan. Pharmacokinetic information was derived from two
(2) of these clinical trials (Trial 1-healthy adults and Trial 2-children undergoing surgery).

2.1. PHARMACOKINETICS OF DIPRIVAN AND ZD0859#1 IN HEALTHY ADULT
VOLUNTEERS (TRIAL 1)
The pharmacokinetics of Diprivan and ZD0859#1 were compared in 24 adilth
Nolafiteérs in a randomized, age stratified, two-period cross-over study. The subjects were strat ed
into three age groups; 19-34, 35-65, and >65 years. In each age group, subjects were randomized
to four different rates of infusion; 25, 50, 100, and 200 pg/kg/minute. Thus under a specific age
group and at a specific infusion rate, there were two (2) subjects each . The study drug was given
as a bolus at time O followed by a 60-minute washout period and subsequent infusion from 60 minutes
to time 120 minutes. The bolus dose and infusion rate were identical for both treatments. The bolus
dose was 2 mg/kg in subjects 65 years and younger and 1 mg/kg in subjects older than 65 years.
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Figuré 1. Representative plasma concentration-time profiles of propofol in healthy adults <65 years
old after the four different infusion rates of Diprivan or ZD0859#1 (a) 25 (b) 50 © 100
and (d) 200 pg/kg/minute. A bolus dose of 2 mg/kg was administered in each case.

NDA 19-627, Suppl. # 027



Plasma concentration-time profiles of propofol in healthy volunteers after the administration
of ZD0859#1 and Diprivan were very similar showing that EDTA did not have an effect on the
pharmacokinetics of propofol (Figure 1). No significant difference was found between the clearance
of propofol for the two formulations. The mean difference between the concentration of propofol

_obtained after Diprivan dose administration and the analogous concentration obtained after

ZDO0859#1 dose administration was 0.0108 pg/mL and this difference was not significantly different
from zero.

NONMEM analysis of the data using a three compartment model and formulation as a
covariate showed that formulation has no effect on the propofol pharmacokinetics. The NONMEM
objective function was only slightly changed with the addition of formulation as a covariate; and in
no case did it decrease by greater than the value required to reach statistical significance.

Viewed together, results from this study indicate similar pharmacokinetics for propofol for
both formulations. See Appendix I for summary of this study.

2.2. PHARMACOKINETICS OF DIPRIVAN AND ZD0859#1 IN CHILDREN
UNDERGOING SURGERY (TRIAL 3)

The pharmacokinetics of propofol were also compared after the administration of ZD0859#1
and Diprivan in children who were scheduled to undergo surgery. Anesthesia was induced with
halothane with subsequent maintenance using Diprivan or ZD0859%#1 at a rate of 200 p.g/kg/minute
for the first 15 minutes. Thereafter the rate was adjusted to maintain adequate anesthesia. Blood
samples were collected during the infusion period and during recovery for measuring plasma
concentrations of propofol (from 0 to 120 minutes after infusion in the ZD0859#1 treated patients
and from 0 to 30 minutes after infusion in the Diprivan treated patients).

A three compartment weight-adjusted model with CL2=01+02*BSA was found to be the
optimum model describing the propofol plasma concentration-time data. Using this model, each of
the six parameters V1, V2, V3, CL1, CL2, and CL3 were adjusted sequentially for treatment group
to determine if formulation was a significant covariate. A small but significant improvement in the
minimum of objective function (from -32.1 to -39.7) occurred only when CL2 was adjusted for
treatment group. However, MAPE (median absolute performance error) increased slightly from
21.9% to 22.2% indicating a poorer overall fit to the data. Since the introduction of formulation as
a covariate resulted only in a small improvement in the objective function for one of the six model
parameters and this one case was associated with a deterioration in the MAPE, it can be concluded
from this analysis that pharmacokinetics of propofol are not significantly different between the two
formulations. _

Pharmacokinetic parameters derived separately for each formulation were used to assess how
well each formulation model could predict the results observed for the other formulation. This was
done by a visual inspection of the graphs showing the ratio, Cm/Cp against time where Cm is the
measured concentration and Cp is the concentration predicted by the model for the corresponding
time and dose history. Figure 2 displays such plots for both formulations. Visual inspection of these
plots indicates no overall bias when propofol modeled from the ZD0859#1 treatment group is used
to predict the results obtained after administration ‘of Diprivan and vice versa..

Overall, these analyses indicate no significant effect of formulation on the pharmacokinetics
of propofol in pediatric patients. See Appendix II for summary of this study.
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Figure 2. Value of the ratio Cm/Cp against time ‘for (a) Diprivan patients using ZD0859#1 model
and (b) ZD0859#1 patients using Diprivan model.

3.0. CONCLUSIONS
The pharmacokinetics of propofol between the two formulations ZD0859#1 and Diprivan were
similar in adult healthy volunteers and in children undergoing surgery.

Dsweh. 424 16

Suresh Doddapaneni, Ph.D.
Pharmacokineticist

RD initialed by John Hunt on /Q ' % > J? ZJ’/ 74
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i
CC: )
NDA 19-627 (Original), HFD-170 (Division files, Morgan), HFD-850 (Lesko), HFD-860
(Malinowski), HFD-870 (Doddapaneni, Mei-Ling Chen, Chron, Drug, Reviewer), HFD-880
(Fleischer), HFD-340 (Viswanathan), HFD-205 (FOI)

NDA 19-627, Suppl. # 027



WITHHOLD < PAGE(S)

Q//!;l/ﬁﬁb/ o) \GPnAryacouL b €S /-?QMM



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:

19-627 / S-027

ADMINISTRATIVE DOCUMENTS
AND
CORRESPONDENCE




g7
N i
N

s —{ DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
3 .

Food and Drug Admimistration
Rockville MD 20857
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NDA 19-627/S-027 DEC 23 19

Zeneca Pharmaceuticals

1800 Concord Pike

P.O. Box 15437

Wilmington, Delaware 19859-5437

Attention: William J. Kennedy, Ph.D.
Vice President, Drug Regulatory Affairs

Dear Dr. Kennedy:

We acknowledge the receipt of your July 22, 1996 submission containing final
printed labeling in response to our June 11, 1996 letter approving your
supplemental new drug application (NDA) for Diprivan (propofol) Injectable
Emulsion.

We have reviewed the labeling that ydu have submitted in accordance with our
June 11, 1996 letter and we note the following:

1. The sentence ~  ” on page 59 should
- be replaced by “ Do Not Freeze”.

2. There is a discrepancy between the package insert and the container label:
( Package insert page 55 allows the use of in-line filters and the container
label is marked “°  _————— ) T

Please resubmit 20 copies of the FPL as soon as it is available, in no case more
than 30 days after it is printed. Please individually mount ten of the copies on
heavy-weight paper or similar material. For administrative purposes, this
submission should be designated “Final PRINTED LABELING” for approved
NDA #19-627. Approval of this submission by FDA is not required before the



NDA 19-627/S-027
Page 2

label is used.

We remind you that you must comply with the requirements for an approved
NDA set forth under 21 CFR 314.80 and 314.81.

If you have any questions, please contact David Morgan, Project Manager, at
(301) 443-3741.

Sincerely,

s o M %otpcnie. 1O
ﬂ

Cyhthia McCormick, M.D.

Director

Division of Anesthetic, Critical Care,

and Addiction Drug Products, HFD-170

Office of Drug Evaluation III
Center for Drug Evaluation and Research
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NDA 19-627 DECEMBER 26, 1995

ZENECA PHARMACEUTICALS
1800 CONCORD PIKE, P.O. BOX 15437

WILMINGTON;4DE 19850-5437

Attention: W.J. KENNEDY, Ph. D. _
Vice President, Drug Regulatory Affairs

Dear Dr. Kennedy,

We acknowledge receipt of your supplemental application for

the following:

Name of Drug: DIPRIVAN (propofol) Injection
NDA Number: 19-627
{~ | Supplement Number: §-027
Date of Supplement: pecember 22, 1995
Date of Receipt: December 22, 1995

Should you have any questions, please contact

David Morgan
Project Manager

(301) 443-3741

Sincerely yours,

For Project Manager
Center for Drug Evaluation and Research

Div. of Anesthetic, Critical Care, and
Addition Drug Products
HFD-170



