


NDA 19-941/5-011

AstraZeneca LP
725 Chesterbrook Boulevard
Wayne, Pennsylvania 19087-5677

Attention: Brian A Green
RA Specialist

Dear Mr. Green:

Please refer to your supplemental new drug application (sNDA) dated March 29, 1999, received
March 31, 1999, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act
for EMLA® Cream (2.5% lidocaine, 2.5% prilocaine).

We also refer to your amendments dated May 20, 25, October 18, November 1, 8, December 17,
21, 1999, and January 18, 2000.

This supplemental new drug application provides for the use of EMLA Cream as topical
anesthetic for superficial minor surgery of genital mucuos membranes and as an adjunct for local
infiltration anesthesia in genital mucous membranes.

We have completed the review of this application, as amended, and have concluded that
adequate information has been presented to demonstrate that the drug product is safe and
effective for use as recommended in the agreed upon enclosed labeling text. Accordingly, the
application is approved effective on the date of this letter.

The final printed labeling (FPL) must be identical to the enclosed labeling (text for the package
" insert). .

Please submit 20 copies of the FPL as soon as it 1s 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 "FPL for approved
supplemental NDA 19-941/S-011." Approval of this submission by FDA is not required before
the labeling is used.

Be advised that, as of April 1, 1999, all applications for new active ingredients, new dosage
forms, new indications, new routes of administration, and new dosing regimens are required to
contain an assessment of the safety and effectiveness of the product in pediatric patients unless
this requirement is waived or deferred (63 FR 66632). We note that you have not fulfilled the
requirements of 21 CFR 314.55 (or 601.27). We are deferring submission of your pediatric
studies until January 28, 2001. However, in the interim, please submit your pediatric drug
development plans within 120 days from the date of this letter unless you believe a waiver is
appropriate. Within approximately 120 days of receipt of your pediatric drug development plan,
we will review your plan and notify you of its adequacy.
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If you believe that this drug qualifies for a waiver of the pediatric study requirement, you should
submit a request for a waiver with supporting information and documentation in accordance with
the provisions of 21 CFR 314.55 within 60 days from the date of this letter. We will notify you
within 120 days of receipt of your response whether a waiver is granted. If a waiver is not
granted, we will ask you to submit your pediatric drug development plans within 120 days from
the date of denial of the waiver.

Pediatric studies conducted under the terms of section S05A of the Federal Food, Drug, and
Cosmetic Act may result in additional marketing exclusivity for certain products (pediatric
exclusivity). You should refer to the Guidance for Industry on Qualifying for Pediatric
Exclusivity (available on our web site at www.fda.gov/cder/pediatric) for details. If you wish to
qualify for pediatric exclusivity you should submit a "Proposed Pediatric Study Request" in
addition to your plans for pediatric drug development described above. We recommend that you
submit a Proposed Pediatric Study Request within 120 days from the date of this letter. If you are
unable to meet this time frame but are interested in pediatric exclusivity, please notify the
division in writing. FDA generally will not accept studies submitted to an NDA before issuance
of a Written Request as responsive to a Written Request. Sponsors should obtain a Written
Request before submitting pediatric studies to an NDA. If you do not submit a PPSR or indicate
that you are interested in pediatric exclusivity, we will review your pediatric drug development
plan and notify you of its adequacy. Please note that satisfaction of the requirements in 21 CFR
314.55 alone may not qualify you for pediatric exclusivity. FDA does not necessarily ask a
sponsor to complete the same scope of studies to qualify for pediatric exclusivity as it does to
fulfill the requirements of the pediatric rule.

In addition, please submit three copies of the introductory promotional materials 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 materials and the package insert directly to:

Division of Drug Marketing, Advertising, and Communications, HFD-40
Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

Please submit one market package of the drug product when it is available.

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, call Judit Milstein, Regulatory Project Manager, at (301) 827-7410.

Sincerely,
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Cynthia McCormick, M.D.

Director

Division of Anesthetic, Critical Care, and
Addiction Drug Products

Office of Drug Evaluation I

Center for Drug Evaluation and Research

Enclosure: Approved Draft Package Insert



® ®
EMILA (dollop logo) EMLA
CREAM (lidocaine 2.5% Anesthetic Disc (lidocaine 2.5%
and prilocaine 2.5%) and prilocaine 2.5% cream)

Topical Adhesive System

DESCRIPTION

EMLA Cream (lidocaine 2.5% and prilocaine 2.5%) is an emulsion in which the oil phase is a eutectic mixture
of lidocaine and prilocaine in a ratio of 1:1 by weight. This eutectic mixture has a melting point below room
temperature and therefore both local anesthetics exist as a liquid oil rather than as crystals. It is packaged in 5
gram and 30 gram tubes. It is also packaged in the Anesthetic Disc, which is a single-dose unit of EMLA
contained within an occlusive dressing. The Anesthetic Disc is composed of a laminate backing, an absorbent
cellulose disc, and an adhesive tape ring. The disc contains 1 gram of EMLA emulsion, the active contact
surface being approximately 10 c’. The surface area of the entire anesthetic disc is approximately 40 cnr’.

Lidocaine is chemically designated as acetamide, 2-(diethylamino)- - molecular structure
N-(2,6-dimethylphenyl), has an octanol:water partition ratio of 43 at

pH 7.4, and has the following structure: CisHpN,O M.W. 2343
Prilocaine is chemically designated as propanamide, N-(2-methyl- molecular structure
phenyl)-2-(propylamino), has an octanol:water partition ratio of 25

at pH 7.4, and has the following structure: C13HoN,O M.W. 2203

Each gram of EMLA contains lidocaine 25 mg, prilocaine 25 mg, polyoxyethylene fatty acid esters (as
emulsifiers), carboxypolymethylene (as a thickening agent), sodium hydroxide to adjust to a pH approximating
9, and purified water to 1 gram. EMLA contains no preservative, however it passes the USP antimicrobial
effectiveness test due to the pH. The specific gravity of EMLA Cream is 1.00.

CLINICAL PHARMACOLOGY

Mechanism of Action : EMLA (lidocaine 2.5% and prilocaine 2.5%), applied to intact skin under occlusive
dressing, provides dermal analgesia by the release of lidocaine and prilocaine from the cream into the epidermal
and dermal layers of the skin and by the accumulation of lidocaine and prilocaine in the vicinity of dermal pain
receptors and nerve endings. Lidocaine and prilocaine are amide-type local anesthetic agents. Both lidocaine
and prilocaine stabilize neuronal membranes by inhibiting the ionic fluxes required for the initiation and
conduction of impulses, thereby effecting local anesthetic action.

The onset, depth and duration of dermal analgesia on intact skin provided by EMLA depends primarily on the
duration of application. To provide sufficient analgesia for clinical procedures such as intravenous catheter
placement and venipuncture, EMLA should be applied under an occlusive dressing for at least 1 hour. To
provide dermal analgesia for clinical procedures such as split skin graft harvesting, EMLA should be applied
under occlusive dressing for at least 2 hours. Satisfactory dermal analgesia is achieved 1 hour after application,
reaches maximum at 2 to 3 hours, and persists for 1 to 2 hours after removal. Absorption from the genital
mucosa is more rapid and onset time is shorter (5 to 10 minutes) than after application to intact skin. Aftera 5
to 10 minute application of EMLA to female genital mucosa, the average duration of effective analgesia to an



argon laser stimulus (which produced a sharp, pricking pain) was 15 to 20 minutes (individual variations in the
range of 5 to 45 minutes).

Dermal application of EMLA may cause a transient, local blanching followed by a transient, local redness or

erythema.

Pharmacokinetics: EMLA is a eutectic mixture of lidocaine 2.5% and prilocaine 2.5% formulated as an oil in

water emulsion. In this eutectic mixture, both anesthetics are liquid at room temperature (see DESCRIPTION)

and the penetration and subsequent systemic absorption of both prilocaine and lidocaine are enhanced over that
which would be seen if each component in crystalline form was applied separately as a 2.5% topical cream.

Absorption: The amount of lidocaine and prilocaine systemically absorbed from EMLA is directly related to
both the duration of application and to the area over which it is applied. In two pharmacokinetic studies, 60 g
of EMLA Cream (1.5 g lidocaine and 1.5 g prilocaine) was applied to 400 cm’ of intact skin on the lateral thigh
and then covered by an occlusive dressing. The subjects were then randomized such that one-half of the
subjects had the occlusive dressing and residual cream removed after 3 hours, while the remainder left the
dressing in place for 24 hours. The results from these studies are summarized below.

TABLE 1
Absorption of Lidocaine and Prilocaine from
EMLA Cream: Normal Volunteers (N=16)

EMLA Area Time on Drug Content Absorbed [ Cmax Tmax
(8 (cm?) {hrs) (mg) (mg) (ug/mL) {hr)
60 400 3 lidocaine 1500 54 0.12 4

prilocaine 1500 92 0.07 4
60 400 24% lidocaine 1500 243 0.28 10
prilocaine 1500 503 0.14 10

* Maximum recommended duration of exposure is 4 hours.

When 60 g of EMLA Cream was applied over 400 cm” for 24 hours, peak blood levels of lidocaine are
approximately 1/20 the systemic toxic level. Likewise, the maximum prilocaine level is about 1/36 the toxic
level. In a pharmacokinetic study, EMLA Cream was applied to penile skin in 20 adult male patients in doses
ranging from 0.5 g to 3.3 g for 15 minutes. Plasma concentrations of lidocaine and prilocaine following EMLA
Cream application in this study were consistently low (2.5-16 ng/mL for lidocaine and 2.5-7 ng/mL for
prilocaine). The application of EMLA to broken or inflamed skin, or to 2,000 cm” or more of skin where more
of both anesthetics are absorbed, could result in higher plasma levels that could, in susceptible individuals,
produce a systemic pharmacologic response.

The absorption of EMLA Cream applied to genital mucous membranes was studied in two open-label clinical
trials. Twenty-nine patients received 10 g of EMLA Cream applied for 10 to 60 minutes in the vaginal fornices.
Plasma concentrations of lidocaine and prilocaine following EMLA Cream application in these studies ranged
from 148 to 641 ng/mL for lidocaine and from 40 to 346 ng/mL for prilocaine and time to reach maximum
concentration (tn.) ranged from 21 to 125 minutes for lidocaine and from 21 to 95 minutes for prilocaine.
These levels are well below the concentrations anticipated to give rise to systemic toxicity (approximately 5000
ng/mL for lidocaine and prilocaine).



Distribution: When each drug is administered intravenously, the steady-state volume of distribution is 1.1 to 2.1
L/kg (mean 1.5, £0.3 SD, n=13) for lidocaine and is 0.7 to 4.4 L/kg (mean 2.6, 1.3 SD, n=13) for prilocaine.
The larger distribution volume for prilocaine produces the lower plasma concentrations of prilocaine observed
when equal amounts of prilocaine and lidocaine are administered. At concentrations produced by application of
EMLA, lidocaine is approximately 70% bound to plasma proteins, primarily alpha-1-acid glycoprotein. At
much higher plasma concentrations (1 to 4 ug/mL of free base) the plasma protein binding of lidocaine is
concentration dependent. Prilocaine is 55% bound to plasma proteins. Both lidocaine and prilocaine cross the
placental and blood brain barrier, presumably by passive diffusion.

Metabolism: It is not known if lidocaine or prilocaine are metabolized in the skin. Lidocaine is metabolized
rapidly by the liver to a number of metabolites including monoethylglycinexylidide (MEGX) and glycinexylidide
(GX), both of which have pharmacologic activity similar to, but less potent than that of lidocaine. The
metabolite, 2,6-xylidine, has unknown pharmacologic activity but is carcinogenic in rats (see Carcinogenesis
subsection of PRECAUTIONS). Following intravenous administration, MEGX and GX concentrations in
serum range from 11 to 36% and from 5 to 11% of lidocaine concentrations, respectively. Prilocaine is
metabolized in both the liver and kidneys by amidases to various metabolites including ortho-toluidine and N-n-
propylalanine. It is not metabolized by plasma esterases. The ortho-toluidine metabolite has been shown to be
carcinogenic in several animal models (see Carcinogenesis subsection of PRECAUTIONS). In addition,
ortho-toluidine can produce methemoglobinemia following systemic doses of prilocaine approximating 8 mg/kg
(see ADVERSE REACTIONS). Very young patients, patients with glucose-6-phosphate deficiencies and
patients taking oxidizing drugs such as antimalarials and sulfonamides are more susceptible to
methemoglobinemia (see Methemoglobinemia subsection of PRECAUTIONS).

Elimination: The half-life of lidocaine elimination from the plasma following [V administration is approximately
65 to 150 minutes (mean 110, 24 SD, n=13). More than 98% of an absorbed dose of lidocaine can be
recovered in the urine as metabolites or parent drug. The systemic clearance is 10 to 20 mL/min/kg (mean 13,
+3 SD, n=13). The elimination half-life of prilocaine is approximately 10 to 150 minutes (mean 70, +48 SD,
n=13). The systemic clearance is 18 to 64 mL/min/kg (mean 38, +15 SD, n=13).

Pediatrics: Some pharmacokinetic (PK) data are available in infants (1 month to <2 years old) and children (2
to <12 years old). One PK study was conducted in 9 full-term neonates (mean age: 7 days and mean
gestational age: 38.8 weeks). The study results show that neonates had comparable plasma lidocaine and
prilocaine concentrations and blood methemoglobin concentrations as those found in previous pediatric PK
studies and clinical trials. There was a tendency towards an increase in methemoglobin formation. However,
due to assay limitations and very little amount of blood that could be collected from neonates, large vanations in
the above reported concentrations were found.

Special Populations: No specific PK studies were conducted. The half-life may be increased in cardiac or
hepatic dysfunction. Prilocaine’s half-life also may be increased in hepatic or renal dysfunction since both of
these organs are involved in prilocaine metabolism.




CLINICAL STUDIES

EMLA Cream application in adults prior to IV cannulation or venipuncture was studied in 200 patients in four
clinical studies in Europe. Application for at least 1 hour provided significantly more dermal analgesia than
placebo cream or ethyl chloride. EMLA Cream was comparable to subcutaneous lidocaine, but was less
efficacious than intradermal lidocaine. Most patients found EMLA Cream treatment preferable to lidocaine
infiltration or ethyl chloride spray.

EMILA Cream was compared with 0.5% lidocaine infiltration prior to skin graft harvesting in one open label
study in 80 adult patients in England. Application of EMLA Cream for 2 to 5 hours provided dermal analgesia
comparable to lidocaine infiltration.

EMLA Cream application in children was studied in seven non-US studies (320 patients) and one US study
(100 patients). In controlled studies, application of EMLA Cream for at least 1 hour with or without presurgical
medication prior to needle insertion provided significantly more pain reduction than placebo. In children under
the age of seven years, EMLA Cream was less effective than in older children or adults.

EMLA Cream was compared with placebo in the laser treatment of facial port-wine stains in 72 pediatric
patients (ages 5-16). EMLA Cream was effective in providing pain relief during laser treatment.

EMLA Cream alone was compared to EMLA Cream followed by lidocaine infiltration and lidocaine infiltration
alone prior to cryotherapy for the removal of male genital warts. The data from 121 patients demonstrated that
EMLA Cream was not effective as a sole anesthetic agent in managing the pain from the surgical procedure.
The administration of EMLA Cream prior to lidocaine infiltration provided significant relief of discomfort
associated with local anesthetic infiltration and thus was effective in the overall reduction of pain from the
procedure only when used in conjunction with local anesthetic infiltration of lidocaine.

EMLA Cream was studied in 105 full term neonates (gestational age: 37 weeks) for blood drawing and
circumcision procedures. When considering the use of EMLA in neonates, the primary concemns are the
systemic absorption of the active ingredients and the subsequent formation of methemoglobin. In clinical studies
performed in neonates, the plasma levels of lidocaine, prilocaine, and methemoglobin were not reported in a
‘range expected to cause clinical symptoms.

Local dermal effects associated with EMLA Cream application in these studies on intact skin included paleness,
redness and edema and were transient in nature (see ADVERSE REACTIONS).

The application of EMLA Cream to genital mucous membranes for minor, superficial surgical procedures (e.g.,
removal of condylomata acuminata ) was studied in 80 patients in a placebo-controlled clinical trial (60
patients received EMLA and 20 patients received placebo). EMLA Cream (5 to 10 g) applied between 1 and
75 minutes before surgery, with a median time of 15 minutes, provided effective local anesthesia of mucous
membranes for minor superficial surgical procedures. The application of EMLA Cream to genital mucous
membranes as pretreatment for local anesthetic infiltration was studied in a double blind, placebo-controlled
study in 44 female patients (21 patients received EMLA cream and 23 patients received placebo) scheduled for
infiltration prior to a surgical procedure of the external vulva or genital mucosa. EMLA Cream applied to the
genital mucous membranes for 5 to 10 minutes resulted in adequate topical anesthesia for local anesthetic
mjection.



Individualization of Dose: The dose of EMLA which provides effective analgesia depends on the duration of
the application over the treated area.

All pharmacokinetic and clinical studies on intact skin employed a thick layer of EMLA Cream (1-2 g/10 cm’).
The duration of application prior to venipuncture was 1 hour. The duration of application prior to taking split
thickness skin grafts was 2 hours. Although a thinner application may be efficacious, such has not been studied
and may result in less complete analgesia or a shorter duration of adequate analgesia. .

The systemic absorption of lidocaine and prilocaine is a side effect of the desired local effect. The amount of
drug absorbed depends on surface area and duration of application. The systemic blood levels depend on the
amount absorbed and patient size (weight) and rate of systemic drug elimination. Long duration of application,
large treatment area, small patients, or impaired elimination may result in high blood levels. The systemic blood
levels are typically a small fraction (1/20 to 1/36) of the blood levels which produce toxicity. Table 2 which
follows gives maximum recommended doses, application areas and application times for infants and children.

TABLE 2
EMLA MAXIMUM RECOMMENDED DOSE, APPLICATION
AREA, AND APPLICATION TIME BY AGE AND WEIGHT*
For Infants and Children
Based on Application to Intact Skin

Age and Body Weight Maximum Total Maximum Maximum
Requirements Dose of EMLA Application Application
Area** Time

0 up to 3 months or <5 kg lg 10 cm? 1 hour

3 up to 12 months and 2g 20 cm? 4 hours

>5kg

1 to 6 years and >10 kg 10 g 100 cm’ 4 hours

7 to 12 years and >20 kg 20 g 200 cm’ 4 hours

Please note: If a patient greater than 3 months old does not meet the minimum weight requirement, the
maximum total dose of EMLA should be restricted to that which corresponds to the patient’s weight.

* These are broad guidelines for avoiding systemic toxicity in applying

EMLA to patients with normal intact skin and with normal renal and

hepatic function.

** For more individualized calculation of how much lidocaine and prilo-

caine may be absorbed, physicians can use the following estimates of

lidocaine and prilocaine absorption for children and adults:
The estimated mean(+SD) absorption of lidocaine is 0.045(+0.016) mg/cm?/hr.
The estimated mean(+SD) absorption of prilocaine is 0.077(+0.036) mg/cm?/hr.

An1V antiarthythmic dose of lidocaine is 1 mg/kg (70 mg/70 kg) and gives a blood level of about 1 ug/mL.
Toxicity would be expected at blood levels above S pg/mL. Smaller areas of treatment are recommended in a
debilitated patient, a small child or a patient with impaired elimination. Decreasing the duration of application is
likely to decrease the analgesic effect.

INDICATIONS AND USAGE

EMLA (a eutectic mixture of lidocaine 2.5% and prilocaine 2.5%) is indicated as a topical anesthetic for use on:
- normal intact skin for local analgesia. ,

- genital mucous membranes for superficial minor surgery and as pretreatment for infiltration anesthesia.



EMLA is not recommended in any clinical situation in which penetration or migration beyond the tympanic
membrane into the middle ear is possible because of the ototoxic effects observed in animal studies (see
WARNINGS).

CONTRAINDICATIONS
EMLA (lidocaine 2.5% and prilocaine 2.5%) is contraindicated in patients with a known history of sensitivity to
local anesthetics of the amide type or to any other component of the product. '

WARNINGS
Application of EMLA to larger areas or for longer times than those recommended could result in sufficient
absorption of lidocaine and prilocaine resulting in serious adverse effects (see Individualization of Dose).

Studies in laboratory animals (guinea pigs) have shown that EMLA has an ototoxic effect when instilled into the
middle ear. In these same studies, animals exposed to EMLA Cream in the external auditory canal only,
showed no abnormality. EMLA should not be used in any clinical situation in which its penetration or migration
beyond the tympanic membrane into the middle ear is possible.

Methemoglobinemia: EMLA should not be used in those rare patients with congenital or idiopathic
methemoglobinemia and in infants under the age of twelve months who are receiving treatment with
methemoglobin-inducing agents.

Very young patients or patients with glucose-6-phosphate deficiencies are more susceptible to
methemoglobinemia.

Patients taking drugs associated with drug-induced methemoglobinemia such as sulfonamides, acetaminophen,
acetanilid, aniline dyes, benzocaine, chloroquine, dapsone, naphthalene, nitrates and nitrites, nitrofurantoin,
nitroglycerin, nitroprusside, pamaquine, para-aminosalicylic acid, phenacetin, phenobarbital, phenytoin,
primaquine, quinine, are also at greater risk for developing methemoglobinemia.

There have been reports of significant methemoglobinemia (20-30%) in infants and children following excessive
applications of EMLA Cream. These cases involved the use of large doses, larger than recommended areas of
application, or infants under the age of 3 months who did not have fully mature enzyme systems. In addition, a
few of these cases involved the concomitant administration of methemoglobin-inducing agents. Most patients
recovered spontaneously after removal of the cream. Treatment with [V methylene blue may be effective if
required.

Physicians are cautioned to make sure that parents or other caregivers understand the need for careful
application of EMLA, to ensure that the doses and areas of application recommended in Table 2 are not
exceeded (especially in children under the age of 3 months) and to limit the period of application to the minimum
required to achieve the desired anesthesia.

Neonates and infants up to 3 months of age should be monitored for Met-Hb levels before, during, and after the
application of EMLA, provided the test results can be obtained quickly.



PRECAUTIONS

General: Repeated doses of EMLA may increase blood levels of lidocaine and prilocaine. EMLA should be
used with caution in patients who may be more sensitive to the systemic effects of lidocaine and prilocaine
including acutely ill, debilitated, or elderly patients.

EMLA coming in contact with the eye should be avoided because animal studies have demonstrated severe eye
irritation. Also the loss of protective reflexes can permit corneal irritation and potential abrasion. Absorption of
EMLA in conjunctival tissues has not been determined. If eye contact occurs, immediately wash out the eye
with water or saline and protect the eye until sensation returns.

Patients allergic to para-aminobenzoic acid derivatives (procaine, tetracaine, benzocaine, etc.) have not shown
cross sensitivity to lidocaine and/or prilocaine, however, EMLA should be used with caution in patients with a
history of drug sensitivities, especially if the etiologic agent is uncertain.

Patients with severe hepatic disease, because of their inability to metabolize local anesthetics normally, are at
greater risk of developing toxic plasma concentrations of lidocaine and prilocaine.

Lidocaine and prilocaine have been shown to inhibit viral and bactenal growth. The effect of EMLA on
intradermal injections of live vaccines has not been determined.

Information for Patients: When EMLA is used, the patient should be aware that the production of dermal
analgesia may be accompanied by the block of all sensations in the treated skin. For this reason, the patient
should avoid inadvertent trauma to the treated area by scratching, rubbing, or exposure to extreme hot or cold
temperatures until complete sensation has returned.

Drug Interactions: EMLA should be used.with caution in patients receiving Class I antiarrhythmic drugs (such
as tocainide and mexiletine) since the toxic effects are additive and potentially synergistic.

Prilocaine may contribute to the formation of methemoglobin in patients treated with other drugs
known to cause this condition (see Methemoglobinemia subsection of WARNINGS).

Carcinogenesis, Mutagenesis, Impairment of Fertility:

Carcinogenesis: Metabolites of both lidocaine and prilocaine have been shown to be carcinogenic in
laboratory animals. In the animal studies reported below, doses or blood levels are compared to the Single
Dermal Administration (SDA) of 60 g of EMLA Cream to 400 cm’ for 3 hours to a small person (50 kg). The
typical application of EMLA Cream for one or two treatments for venipuncture sites (2.5 or 5 g) would be 1/24
or 1/12 of that dose in an adult or about the same mg/kg dose in an infant. The typical application of EMLA
Anesthetic Disc for one or two treatments for venipuncture sites (1 or 2 g) would be 1/60 or 1/30 of that dose
in an adult or about half the mg/kg dose in an infant.

Chronic oral toxicity studies of ortho-toluidine, a metabolite of prilocaine, in mice (900 to 14,400 mg/m’; 60 to
960 times SDA) and rats (900 to 4,800 mg/m’; 60 to 320 times SDA) have shown that ortho-toluidine is a
carcinogen in both species. The tumors included hepatocarcinomas/adenomas in female mice, multiple
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occurrences of hemangiosarcomas/hemangiomas in both sexes of mice, sarcomas of multiple organs,
transitional-cell carcinomas/papillomas of urinary bladder in both sexes of rats, subcutaneous
fibromas/fibrosarcomas and mesotheliomas in male rats, and mammary gland fibroadenomas/adenomas in
female rats. The lowest dose tested (900 mg/m’; 60 times SDA) was carcinogenic in both species. Thus the
no-effect dose must be less than 60 times SDA. The animal studies were conducted at 150 to 2,400 mg/kg in
mice and at 150 to 800 mg/kg in rats. The dosages have been converted to mg/m’ for the SDA calculations
above.

Mutagenesis: The mutagenic potential of lidocaine HCl has been tested in the Ames Salmonella/mammalian
microsome test and by analysis of structural chromosome aberrations in human lymphocytes in vitro, and by the
mouse micronucleus test in vivo. There was no indication in these three tests of any mutagenic effects.

Ortho-toluidine, a metabolite of prilocaine, (0.5 pg/mL) showed positive results in Escherichia coli DNA
repair and phage-induction assays. Urine concentrates from rats treated with ortho-toluidine (300 mg/kg orally;
300 times SDA) were mutagenic for Salmonella typhimurium with metabolic activation. Several other tests
on ortho-toluidine, including reverse mutations in five different Sa/monella typhimurium strains with or without
metabolic activation and with single strand breaks in DNA of V79 Chinese hamster cells, were negative.

Impairment of Fertility: See Use in Pregnancy.

Use in Pregnancy: Teratogenic Effects: Pregnancy Category B. Reproduction studies with lidocaine
have been performed in rats and have revealed no evidence of harm to the fetus (30 mg/kg subcutaneously; 22
times SDA). Reproduction studies with prilocaine have been performed in rats and have revealed no evidence
of impaired fertility or harm to the fetus (300 mg/kg intramuscularly; 188 times SDA). There are, however, no
adequate and well-controlled studies in pregnant women. Because animal reproduction studies are not always
predictive of human response, EMLA should be used during pregnancy only if clearly needed.

Reproduction studies have been performed in rats receiving subcutaneous administration of an aqueous mixture
containing lidocaine HC and prilocaine HCl at 1:1 (w/w). At 40 mg/kg each, a dose equivalent to 29 times
SDA lidocaine and 25 times SDA prilocaine, no teratogenic, embryotoxic or fetotoxic effects were observed.

Labor and Delivery: Neither lidocaine nor prilocaine are contraindicated in labor and delivery. Should
EMILA be used concomitantly with other products containing lidocaine and/or prilocaine, total doses
contributed by all formulations must be considered.

Nursing Mothers: Lidocaine, and probably prilocaine, are excreted in human milk. Therefore, caution should
be exercised when EMLA is administered to a nursing mother since the milk:plasma ratio of lidocaine is 0.4 and
is not determined for prilocaine.

Pediatric Use: Controlled studies of EMLA Cream in children under the age of seven years have shown less
overall benefit than in older children or adults. These results illustrate the importance of emotional and
psychological support of younger children undergoing medical or surgical procedures.

EMLA should be used with care in patients with conditions or therapy associated with methemoglobinemia (see
Methemoglobinemia subsection of WARNINGS).



When using EMLA in young children, especially infants under the age of 3 months, care must be taken to insure
that the caregiver understands the need to limit the dose and area of application, and to prevent accidental
ingestion (see DOSAGE AND ADMINISTRATION and Methemoglobinemia).

In neonates (minimum gestation age: 37 weeks) and children weighing less than 20 kg, the area and
duration of application should be limited (see TABLE 2 in Individualization of Dose).

ADVERSE REACTIONS

Localized Reactions: During or immediately after treatment with EMLA on intact skin, the skin at the site of
treatment may develop erythema or edema or may be the locus of abnormal sensation. Rare cases of
hyperpigmentation following the use of EMLA Cream have been reported. The relationship to EMLA Cream
or the underlying procedure has not been established. In clinical studies on intact skin involving over 1,300
EMLA Cream-treated subjects, one or more such local reactions were noted in 56% of patients, and were
generally mild and transient, resolving spontaneously within 1 or 2 hours. There were no serious reactions which
were ascribed to EMLA Cream.

Two recent reports describe blistering on the foreskin in neonates about to undergo circumcision. Both
neonates received 1.0 g of EMLA.

In patients treated with EMLA Cream on intact skin, local effects observed in the trials included: paleness
(pallor or blanching) 37%, redness (erythema) 30%, alterations in temperature sensations 7%, edema 6%,
itching 2% and rash, less than 1%.

In clinical studies on genital mucous membranes involving 378 EMLA Cream-treated patients, one or more
application site reactions, usually mild and transient, were noted in 41% of patients. The most common
application site reactions were redness (21%), burning sensation (17%) and edema (10%).

Allergic Reactions: Allergic and anaphylactoid reactions associated with lidocaine or prilocaine can occur.
They are characterized by urticaria, angioedema, bronchospasm, and shock. If they occur they should be
managed by conventional means. The detection of sensitivity by skin testing is of doubtful value.

Systemic (Dose Related) Reactions: Systemic adverse reactions following appropriate use of EMLA are
unlikely due to the small dose absorbed (see Pharmacokinetics subsection of CLINICAL
PHARMACOLOGY). Systemic adverse effects of lidocaine and/or prilocaine are similar in nature to those
observed with other amide local anesthetic agents including CNS excitation and/or depression (light-
headedness, nervousness, apprehension, euphoria, confusion, dizziness, drowsiness, tinnitus, blurred or double
vision, vomiting, sensations of heat, cold or numbness, twitching, tremors, convulsions, unconsciousness,
respiratory depression and arrest). Excitatory CNS reactions may be brief or not occur at all, in which case the
first manifestation may be drowsiness merging into unconsciousness. Cardiovascular manifestations may include
bradycardia, hypotension and cardiovascular collapse leading to arrest.

OVERDOSAGE
Peak blood levels following a 60 g application to 400 cm’ of intact skin for 3 hours are 0.05 to 0.16 pg/mL for
lidocaine and 0.02 to 0.10 pg/mL for prilocaine. Toxic levels of lidocaine (>5 pg/mL) and/or prilocaine (>6
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pg/mL) cause decreases in cardiac output, total peripheral resistance and mean arterial pressure. These
changes may be attributable to direct depressant effects of these local anesthetic agents on the cardiovascular
system. In the absence of massive topical overdose or oral ingestion, evaluation should include evaluation of
other etiologies for the clinical effects or overdosage from other sources of lidocaine, prilocaine or other local
anesthetics. Consult the package inserts for parenteral Xylocaine (lidocaine HCI) or Citanest (prilocaine HCI)
for further information for the management of overdose.

DOSAGE AND ADMINISTRATION
Adult Patients - Intact Skin

EMLA Cream and Anesthetic Disc

- A thick layer of EMLA Cream is applied to intact skin and covered with an occlusive dressing, or
altematively, an EMLA Anesthetic Disc is applied to intact skin:

Minor Dermal Procedures: For minor procedures such as intravenous cannulation and venipuncture,
apply 2.5 grams of EMLA Cream (1/2 the 5 g tube) over 20 to 25 cm?’ of skin surface, or | EMLA
Anesthetic Disc (1 g over 10 cn) for at least 1 hour. In controlled clinical trials using EMLA Cream,
two sites were usually prepared in case there was a technical problem with cannulation or venipuncture

at the first site.

EMLA Cream
A thick layer of EMLA Cream is applied to intact skin and covered with an occlusive dressing:

Major Dermal Procedures: For more painful dermatological procedures involving a larger skin area
such as split thickness skin graft harvesting, apply 2 grams of EMLA Cream per 10 cm’ of skin and
allow to remain in contact with the skin for at least 2 hours.

Adult Male Genital Skin: As pretreatment prior to local anesthetic infiltration, apply a thick layer of
EMLA Cream (1 g/10 cm?®) to the skin surface for 15 minutes. Local anesthetic infiltration should be
performed immediately after removal of EMLA Cream.

Dermal analgesia can be expected to increase for up to 3 hours under occlusive dressing and persist for 1 to 2
hours after removal of the cream. The amount of lidocaine and prilocaine absorbed during the period of
application can be estimated from the information in Table 2, ** footnote, in Individualization of Dose.

Adult Female Patients - Genital Mucous Membranes
For minor procedures on the female external genitalia, such as removal of condylomata acuminata , as
well as for use as pretreatment for local anesthetic infiltration, apply a thick layer (5 to 10 grams) of

EMILA Cream for 5 to 10 minutes.

Occlusion is not necessary for absorption, but may be helpful to keep the cream in place. Patients
should be lying down during the EMLA Cream application, especially if no occlusion is used. The
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procedure or the local anesthetic infiltration should be performed immediately after removal of EMLA
Cream.

Pediatric Patients - Intact Skin

The following are the maximum recommended doses, application areas and application times for EMLA based
on a child’s age and weight: '

Age and Body Weight Maximum Total Maximum Maximum
Requirements Dose of EMLA Application Area Application
Time
0 up to 3 months or <5 kg lg 10 cm? 1 hour
3 up to 12 months and 2g 20 cm? 4 hours
>5kg
1 to 6 years and >10 kg 10 g 100 cm? 4 hours
7 to 12 years and >20 kg 20g 200 cm?® 4 hours

Please note: If a patient greater than 3 months old does not meet the minimum weight requirement, the
maximum total dose of EMLA should be restricted to that which corresponds to the patient’s weight.

Practitioners should carefully instruct caregivers to avoid application of excessive amounts of EMLA (see
Precautions).

When applying EMLA to the skin of young children, care must be taken to maintain careful observation of the
child to prevent accidental ingestion of EMLA, the occlusive dressing, or the anesthetic disc. A secondary
protective covering to prevent inadvertent disruption of the application site may be useful.

EMLA should not be used in neonates with a gestational age less than 37 weeks nor in infants under
the age of twelve months who are receiving treatment with methemoglobin-inducing agents (see
Methemoglobinemia subsection of WARNINGS).

When EMLA (lidocaine 2.5% and prilocaine 2.5%) is used concomitantly with other products containing local
anesthetic agents, the amount absorbed from all formulations must be considered (see Individualization of
Dose). The amount absorbed in the case of EMLA is determined by the area over which it is applied and the
duration of application under occlusion (see Table 2, ** footnote, in Individualization of Dose).

Although the incidence of systemic adverse reactions with EMLA is very low, caution should be exercised,
particularly when applying it over large areas and leaving it on for longer than 2 hours. The incidence of
systemic adverse reactions can be expected to be directly proportional to the area and time of exposure (see
Individualization of Dose).

HOW SUPPLIED
EMLA Cream is available in the following:

NDC 0186-1515-01 5 gram tube, box of 1,
contains 2 Tegaderm® dressings (6 cm x 7 cm)

NDC 0186-1515-03 5 gram tube, box of 5,
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contains 12 Tegaderm® dressings (6 cm x 7 cm)

NDC 0186-1516-01 30 gram tube, box of 1

EMLA Anesthetic Disc is available in the following:

NDC 0186-1512-70 1 gram Anesthetic Disc, box of 2
NDC 0186-1512-71 1 gram Anesthetic Disc, box of 10
NOT FOR OPHTHALMIC USE.

KEEP CONTAINER TIGHTLY CLOSED AT ALL TIMES WHEN NOT IN USE.

Store at controlled room temperature 15°-30°C (59°-86°F).

EMLA Anesthetic Disc manufactured by: EMLA Cream manufactured by:
ASTRX

Astra Pharmaceutical Production, AB Astra Pharmaceuticals, L.P.

Sodertélje, Sweden Wayne, PA 19087

12



NOTE: The following instructions would be on package inserts going into EMLA Cream cartons.

Front of PI

INSTIRUCTIONS ROR APILICATION

EML A® (dollop logo) Picture of cream Picture of cut-out Picture of paper liner
Cream (lidocaine 2.5% being applied to hand. piece being removed being removed from
and prilocaine 2.5%) from dressing. dressing.

1. adults, apply 2.5 g of 2. Take an occlusive 3. Pecl the paper liner

cream (1/2 the 5 g tube) per dressing (provided with from the paper framed

20 to 25 em’® (approx. 2 in. the 5 g tubes only) and dressing.

by 2 in.) of skin in a thick remove the center cut-out (Instructions continued on

layer at the site of the piece. reverse side.)

procedure.

For pediatric patients,
apply ONLY as prescribed
by your physician.

If your child is below the
age of 3 months or small
for their age, please inform
your doctor before
applying EMLA, which can
be harmful, if applied over
too much skin at one time
in young children.

If your child becomes very
dizzy, excessively sleepy,
or develops duskiness of
the face or lips after
applying EMLA, remove
the cream and contact your
physician at once.

Back of Pl
L]

Picture of dressing Picture of paper Picture of dressing PRECAUTIONS

being placed over frame being removed. being removed from 1. Do not apply
cream on hand. hand. near eyes or on

open wounds




4 . Cover the EMLA ®

Cream so that you get a
thick layer underneath. Do
not spread out the cream.
Smooth down the dressing
edges carefully and ensure
it is secure to avoid leak-
age. (This is especially
important when the patient
is a child.)

5. Remove the paper
frame. The time of
application can easily be
marked directly on the
occlusive dressing.

EMLA ® must be applied at
least

1 hour before the start of a
routine procedure and for 2
hours before the start of a
painful procedure.

6. Remove the occlusive
dressing, wipe off the
EMLA ® Cream, clean the
entire area with an anti-
septic solution and prepare
the patient for the
procedure. The duration of
effective skin anesthesia
will be at least 1 hour after
removal of the occlusive
dressing.

2. Keep out of
reach of children.

ASTRA |

Astra USA, Inc.
Westborough, MA
01581
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NOTE: The following instructions would be on package inserts going into EMLA AD cartons.

Front of PI

INSIHRUEGHIONSIEORVNRRIPICI NI O

Picture of EMLA Anesthetic Disc,
with an arrow pointing to the comner.

Picture of the two layers of the
Anesthetic Disc being pulled apart.

EMLA® []

Anesthetic Disc

(lidocaine 2.5%
and prilocaine 2.5% cream)

Topical Adhesive System

1. Make sure that the area to be 2. Pull the two layers apart, separating the
anesthetized is clean and dry. Take hold of
the aluminum flap at the corner of the as shown. Make sure that you do not
Anesthetic Disc and bend it backwards. touch the white, round disc, which contains
Next, take hold of the corner of the skin- EMLA.

colored Anesthetic Disc layer.

adhesive surface from the protective liner,

Back of PI
]

Picture of Anesthetic Disc being Picture of Anesthetic Disc on hand and PRECAUTIONS

placed on hand. time being written with a pen. 1. Do not apply
near €yes or on
open wounds

3. Press firmly around the edges of the 4. The time of application may be easily 2. Keep out of

Anesthetic Disc to ensure good adhesion marked along the border of the Anesthetic reach of children.

to the skin. Do not press on the center of Disc. (A ballpoint pen may be used for this

the Anesthetic Disc. This may cause purpose.) EMLA Anesthetic Disc must be ASTRA )

EMLA to spread under the adhesive.

applied at least one hour before the start of
a procedure.

Astra USA, Inc.
Westborough, MA
01581
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SECTION 1.0 MATERIALS UTILIZED IN REVIEW
Reviewer’s Table 1. | Materials utilized in Review
Volume Submission Date Material

44.1 3-31-99 Overview, proposed
labeling
44.1-44.7 3-31-99 Summary of Clinical Trials
and Clinical Study Reports
448 3-31-99 Literature References
449 3-31-99 Astra Summary Documents
SECTION 2.0 BACKGROUND

SECTION 2.1 INDICATION:

“EMLA (a eutectic mixture of lidocaine 2.5% and prilocaine 2.5%) is indicated as a topical
anesthetic for use on:

- normal intact skin for local analgesia.

- genital mucous membranes for superficial minor surgery and as an adjunct for

')
- infiltration anesthesia.

“EMLA is not recommended in any clinical situation in which penetration or migration beyond
the tympanic membrane into the middle ear is possible because of the ototoxic effects observed
. in animal studies (see WARNINGS).”

{From sponsor’s proposed label, Vol. 44.1, pp.16-17]

SECTION 2.2 RELATED INDs AND NDAs:



NDA19-941/SE-1, #011 ' s

SECTION 2.3 ADMINISTRATIVE HISTORY

NDA 19-941 EMLA ® Cream, was approved December 30, 1992, as a topical anesthetic for use
on normal intact skin for local analgesia. On February 4, 1998, EMLA (NDA 19-941/S-008)
was approved as safe and effective as an adjunct to local infiltration anesthesia on male genital

skin after a minimum application time, under occlusion, of 15 minutes.

The sponsor has submitted this current supplement to provide both old and new documentation
to support the safe and effective use of EMLA as a topical anesthetic for superficial minor
surgery of genital mucous membranes and as an adjunct for local infiltration anesthesia in genital

mucous membranes.

The sponsor feels that available topical anesthetic formulations, such as 20% benzocaine gel or
spray, have been tested in double-blind trials for some of the moderately painful gynecologic
procedures without convincing evidence of efficacy. Therefore the sponsor feels, there is a need
for an effective topical anesthetic that can be painlessly applied to the genital mucous
membranes prior to minor surgical procedures and local anesthetic injections..

bl

This current submission contains 14 non-US trials (four pivotal, six supportive, and four

involving either a different concentration of EMLA (2%) or different indication, four human PK

studies, and four non-clinical Pharm/Tox studies.

[Vol. 44.1, pp.1, 2]

SECTION 2.4 PROPOSED DIRECTIONS FOR USE:

“DOSAGE AND ADMINISTRATION

“Adult Patients - Intact Skin
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“EMLA Cream and Anesthetic Disc

“A thick layer of EMLA Cream is applied to intact skin and covered with an occlusive dfessing,
or alternatively, an EMLA Anesthetic Disc is applied to intact skin:

“Minor Dermal Procedures: For minor procedures such as intravenous cannulation and
venipuncture, apply 2.5 grams of EMLA Cream (1/2 the 5 g tube) over 20 to 25 cm 2 of skin
surface, or 1 EMLA Anesthetic Disc (1 g over 10 cm 2 ) for at least 1 hour. In controlled clinical
trials using EMLA Cream, two sites were usually prepared in case '

there was a technical problem with cannulation or venipuncture at the first site.

“EMLA Cream
A thick layer of EMLA Cream is applied to intact skin and covered with an occlusive

dressing:

“Major Dermal Procedures: For more painful dermatological procedures involving a larger
skin area such as split thickness skin graft harvesting, apply 2 grams of EMLA Cream per 10 cm

2 pof skin and allow to remain in contact with the skin for at least 2 hours.

s

~“Adult Male Genital Skin: As an adjunct prior to local anesthetic infiltration, apply a thick
layer of EMLA Cream (1 g/10 cm 2 ) to the skin surface for 15 minutes. Local anesthetic
infiltration should be performed immediately after removal of EMLA Cream.

“‘Dermal analgesia can be expected to increase for up to 3 hours under occlusive dressing and
persist for 1 to 2 hours after removal of the cream. The amount of lidocaine and prilocaine ..
absorbed during tﬁe period of application can be estimated from the information in Table 2, **
footnote, in Individualization of l?,ose. - |

p
)

“Aduit Patients - Genital Mucous Membranes

“For minor procedures involving the cervix, such as cervical curettage and cervical biopsy,
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apply 5 grams of FMLA Cream in each of the lateral vaginal fornices for 10 minutes. For
minor surgical procedures on the external genitals, such as removal of condylo;nata acuminata
and vulval biopsies, as well as for use as an adjunct prior to local anesthetic infiltration, apply

a thick layer (5 to 10 grains) of EMLA Cream for S to 10 minutes.

“Occlusion is not necessary for absorption, but may be helpful to keep the cream in place.
Female patients should be lying down during the EMLA Cream application, especially if no

occlusion is used. The procedure or the local anesthetic infiltration should be performed

immediately after removal of EMLA Cream.

“Pediatric Patients - Intact Skin

“The following are the maximum recommended doses, application areas and application times

for EMLA based on a child's age and weight:

Reviewer’s Table 2.

>20kg

Age and Body Weight | Maximum Total Dose Maximum Maximum
Requirements of EMLA Application Area Application Time
O.up to 3 months lg 10 cm’ 1 hour
or<5 kg
3 up to 12 months 2g 20 cm* 4 hours
and>5kg
1 to 6 years 10g 100 cm”® 4 hours
| and>10 kg |
71012 years and 208 200 om? 4 hours

“Please note If a patient greater than 3 months old does not meet the minimum weight

requirement, the maximum total dose of EMLA should be restricted to that which corresponds to

the patient’s weight.

“Practitioners should carefully instruct caregivers 1o avoid application of‘excessive amounts of
EMLA (See Precautions).
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“When applying EMLA to the skin of young children, care must be taken to maintain careful
observation of the child to prevent accidental ingestion of EMLA, the occlusive dressing, or the
anesthetic disc. A secondary protective covering to prevent inadvertent disruption of the

application site may be useful.

“EMLA should not be used in neonates with a gestational age less than 37 weeks nor in
infants under the age of twelve months who are receiving treatment with methemoglobin-

inducing agents (see Methemoglobinemia subsection of WARNINGS).

“When EMLA (lidocaine 2.5% and prilocaine 2.5%) is used concomitantly with other products
containing local anesthetic agents, the amount absorbed from all formulations must be
considered (see Individualization of Dose). The amount absorbed in the case of EMLA is
determined by the area over which it is applied and the duration of application under occlusion

(see Table 2, ** footnote, in Individualization of Dose).

“Although the incidence of systemic adverse reactions with EMLA is very low, caution should
b¢ exercised particularly when applying it over large areas and leaving it on for longer than 2
hburs. The incidence of systemic adverse reactions can be expected to be directly proportional to

" the area and time of exposure (see Individualization of Dose).”
[Taken from sponsor’s proposed label, Vol. 44.1, pp. 21-22.]

*SECTION 2.5 FOREIGN MARKETING

EMLA is currently approved for use on mucous membranes in the following 36 countries:

Argentina, Austria, Belgium, 13razil, Canada, Czech Republic, Cyprus, Denmark, Finland,
France, Greece, Indonesia, Ireland, Italy, Lithuania, Luxembourg, Netherlands, Norway,
Paraguay, Peru, Poland, Portugal, Rumania, Singapore, South Africa, South Korea, Spain,

Sweden, Switzerland, Taiwan, Thailand, Turkey, UK,
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United Arab Emirates, Uruguay, Yugoslavia.

SECTION 3.0 CHEMISTRY

N/A

SECTION 4.0 ANIMAL PHARMACOLOGY/TOXICOLOGY

The sponsor has summarized the pharm/tox data for EMLA in Vol. 44.1, pp.42-45 of the Supplement.

The following is a condensation of that summary:

Two nonclinical studies designed to evaluate the local tolerance of the vaginal and uterine
mucous membranes when treated with EMLA Cream were conducted in dogs. A third study in
dogs was performed to investigate the general toxicity after repeated doses of EMLA Cream
administered rectally. The observations in all three studies showed little or no effects following
the application of EMLA, and the cream was well tolerated by the. genital mucous membranes.
R;ectal administration was chosen for the repeat dose study as this route provided a practically
aeceptable way of obtaining sufficiently high systemic exposure to the test compounds.

A pharmacokinetic evaluation was included in two of the studies (one of which was reported in a
separate report). The plasma levels of both lidocaine and prilocaine remained substantially below
known human toxic levels for these compounds (5‘;6pg/mL). These three studies are summarized

T below, as well as the one pharmacokinetic study report.

Study 83019 (Report 802-10 T1517) »
Local Toxicity of EMLA in Female Dogs After Single Administration into the Uterine Cavity

via Laparotomy

The purposé of this study was to determine the local toxicity of EMLA in the uterine and

oviductal tissues after a single administration into the uterine cavity of dogs. All animals
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recovered well from the surgery. and no clinical signs of toxicity developed during the S-day
observation period. The uterus appeared to be morphologically normal in all dogs. All dogs
showed good appetite during the study. All dogs showed a slight reduction in body weight
directly after surgery due to the pre-—- and postoperative fasting periods. However, all dogs had
increased in weight by the day of sacrifice. All rectal temperature values were within normal

limits. No changes that could be related to the treatment with the test article were detected.

Study 80001 (Report 802-10 T1163)
Vaginal Irritation, in Dogs, After Topical Administration of Xylocaine ®/Citanést®
(EMLA) on 20 Consecutive Days

The purpose of this study was to investigate the local tolerance of EMLA Cream after daily
vaginal administration in beagles for 20 days. Pharmacokinetic data were also collected. The
body weight, rectal temperature and food consumption of all animals was normal throughout the
trial. Examination of the vaginal mucosa 1 hour after treatment revealed a slight increase in
erythema in both groups, with a tendency towards a somewhat more persistent reaction in the
EMLA treated group. At 24 hours after treatment, the reaction in the placebo group had, for the
mpst part, regressed to the level noted before treatment. In the EMLA treated animals, the
ge'action after 24 hours was similar to that noted after one hour. However, even before treatment
vcbmmenced, 4 of the 12 dogs had increased erythema on one or more of the examination
occasions. An investigation of the vaginal microbiological flora did not indicate any changes that
might be a result of application of the formulations. Pathological examination of the genital

‘organs did not reveal any adverse effects of treatment.

Maximum plasma concentrations of both lidocaine (320-565 ng/mL) and prilocaine (155-260
ng/mL) were reached about 10-45 minutes after single vaginal administration of EMLA.. The
levels of prilocaine were consistently.'one-half those of lidocaine. The systemic availability after
single vaginal administration was-‘éélculated to be 33-77% for lidocaine and 40-86% for
prilocaine. This suggests by-pass of the liver, thus reducing hepatic first pass elimination of the
test compounds. The systemic availability of both lidocaine and prilocaine increased by about

40% following repeated administration.
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Study 83040 (Report 802-10 T1608)
General Toxicity of EMLA Given Rectally to Dogs for One Month

The purpose of this study was to determine the general toxicity of EMLA Cream after daily
rectal administration to dogs for one month. No clinical signs of dysfunction or local irritation
were noted. There were no significant changes in body weight or food consumption during the -
study. All rectal temperature values were within normal limits. There were no ECG changes or
signs of ophthalmic disorders related to treatment during the study. Also, no changes in
hematology, blood chemistry or urinalysis related to treatment were noted. Finally, there were no

changes in the histopathology that could be related to treatment.

Report#802-10AF42-1
Evaluation of Plasma Concentrations of Lidocaine and Prilocaine in the Study:
General and Local Toxicity of EMLA Given Rectally to Dogs for One Month

The purpose of this study was to determine the pharmacokinetics of lidocaine and prilocaine
after rectal administration of EMLA Cream in beagle dogs for 21-23 days. This analysis was part
o} Study 83040 (Report 802-10 T1608).

Daily rectal administration of EMLA Cream to dogs for 21-23 days resulted in a fairly rapid

ahsorption of both lidocaine and prilocaine into the general circulation (t max 0.5 to 1.0 hours).

There was no significant difference in either the Cmax or t max values between single and
-repeated administration. Following both single and repeated administration, the inter-individual
'v.ariation in plasma levels of both lidocaine and prilocaine was high, in both males and females.
and at all dose levels of EMLA. The plasma levels of prilocaine were considerably lower than

those of lidocaine.

At the highest dose level (12.5 mg/kg), the plasma levels ranged as follows;
114-238 ng/mL (lidocaine) and 31-88 ng/mL (prilocaine) in males, and 89-1 78 ng/mL

(lidocaine) 44-60 ng/mL-(prilocaine) in females.
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Elimination of both lidocaine and prilocaine from blood was rapid; 24 hours aﬁe; treatment, the
levels of both compounds were below the limit of detection (10 ng/mL). [Vol. 44.1, pp.42-45.]

SECTION 5.0 DESCRIPTION OF CLINICAL DATA SOURCES

The sponsor has provided fourteen clinical studies in support of the use of EMLA Cream in
genital mucous membranes. Twelve of the studies involved single-dose appl'icatio‘ns of EMLA
Cream 5% that are the bulk of the evidence in this document. One study (81P029) involved
EMLA Cream 2%, and one study (89Li02) involved repeated dosing. All fourteen clinical
studies are presented in Reviewer’s Table 3 in a grid format. The studies are displayed in rows
according to their study design and in columns according to the clinical indication, which they

either establish or support.

Three studies (86EMO07, 86EMO04:1, and 83P026:2) are submitted as pivotal studies in support of
the efficacy of EMLA Cream 5%, applied for five to ten minutes, to provide topical anesthesia
for minor surgical procedures on genital mucous membranes. Four additional controlled studies
(§4EM07, EM9404, 84EM06 and 86EM 12) and two open uncontrolled studies (84EM 11

_a;\d86EMO4 Part IT) had exposure times that were longer than ten minutes. The results of these
studies are submitted in support of the selection of five to ten minutes as the most efficacious
exposure time of EMLA Cream 5% for analgesia of genital mucous membranes

.

.- Two publications are presented to provide information on the duration of anesthesia and the

RN

anesthetic efficacy for procedures involving the cervix uteri. The first publication (X3, Van Der
Burght,et al, 1993), assessed the duration of anesthesia of the genital mucous membranes aftér - 5
10 and 20 minutes' EMLA treatment. This was an open label, cross-over study in 12 healthy
female volunteers. The second publiléation (X4, Stigliano, et al, 1997), was an open label cross
over study in 88 healthy female volunteers to evaluate the efficacy of a 10-minute EMLA

treatment of the cervix for hysteroscopy.

Study 90EM11, which is a randomized, double blind, single center, parallel group trial in 44
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adult female patients (21 exposed to EMLA), is submitted as the only pivotal study in support of
the efficacy of EMLA Cream 5%, applied for five to ten minutes, as an adjunct for infiltration of

genital mucous membranes.

The sponsor has also provided 4 supportive studies, listed as “Other Indications” in Reviewer’s
Table 3, for the two indications that are requested in this supplement. These studies evaluated the
use of EMLA Cream either with 1) a different concentration of 2% instead of 5% (81P029) or
with 2) a different dose schedule (86EM12) that included a “top-up” dose after 50 minutes. or in
3) other clinical conditions such as IUD insertion (84EM12), vacuum abortion (83P036), and
recurrent genital herpes (89Li102) that involved exposure to genital mucous membranes. These
four studies are provided to give additional supportive efficacy and safety data for the use of
EMLA on genital mucous membranes.[Vo0l.44.9, pp.9-10.]

It should be noted that Study 84EM12, while not a pivotal study, was a randomized, double blind
trial and was used in this reviewer’s determination of the Data Integrity. [See Section 7.1.1, p.20

of this review.]

SECTION 5.1 PRIMARY SOURCE DATA

" Section 5. 1.1 Study Type and Design/Patient Enumeration
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Reviewer’s Table 3: Categorization of studies by study design and clinical significance*

.

ISE CATEGORIES
, (STUDY INDICATION)
ISS. STUDY Superficial Minor Surgery Adjunct to Other
CATEGORIES Infiltration Indications
(STUDY DESIGN)
(Establishes (Supports
5-10 min 5-10 min
Exposure) Exposure)
lacebo-Controlled 86EMO7 84EM07 90EMI11 84EM12
Active-Controlled 84EMO6
EM9404
Application 86EM04:Part 1 86EM12
Time-Response 83P026
Uncontrolled 86EMO04:Part. 2 83p036
84EM11
Different 89Li02
I boncentration or 81P029
Application
Schedule
Publications X3 X4

.. * The studies are designated by their protocol numbers. Studies are displayed horizontally

U according to their study design and vertically according to the clinical indication, which they

either establish or support in the SNDA. [Vol. 44.9, p.11.] ‘ o

On the following ﬁve pages are tables of all clinical; studies submitted by the sponsor for this

supplement. (reviewer’s Tables 4 5,6, 7,and 8)
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Placebo controlled studies

Investigator(s)

Study Code Vol/ { Title Trial Design Litersture Sterted/ Age Range | M/F Trestment Groups No. of Patients
Report No. Page ICountry Citation Completed (mean) Application Times
Enrolled [ Exposed I Evaluable
Indication: Local anesthesia for minor surgical procedures
B6EMO7 Vol 3 | Local Anaesthesia with Rylander Randomized, Rylandcr E, | 06/86 - 18-55 (26) 0/60 | EMLA Cream (5%) 60 60 59°
802-10 AC 062-1 EMLA Cream for Laser Sjdberg double-blind, etol., 08/87 1. 78 minutes
Page | Treatment of Condylomata | Sweden parallel group, Obatet
7 Acuminata in Women. A single center . | Gynecol 17-45(25) | 0720 | Placebo cream 20 20 20
Double-Blind Comparison 1990;75: 1-75 minutes
with Placebo to Evaluate 302-6
the Time of Onset and
Duration of Anaesthesia of
the Genital Mucosa
B84EMOD7 Vol 3 | A Study of EMLA, 2 Holmgren Randomized, None 10/84 - 22-56(32) | 0730 | EMLA Cream (5%) 30 30 30
802-10 AC036-1 " | Lidocainc-Prilocainc Nilsson double-blind, 09/8% In vaginal fornices
Page | Cream, Used as a Topical Sweden parallel group, for 20 min
92 Anaesthetic for Cervical single center
Curettage. A Double- 21-55(34) | 0730 | Placebo cream 30 30 30
Blind. Randomised 20 min
Comparison with Placebo
Indication: An adjunct to local infiltration anesthesia in genital mucous membranes
90EMI 1 Vol 3 | A Double-Blind Study on Zilbert Randomized, Zilbert AW, 0291 - 19-63(37) | 0/22 | EMLA Cream (5%) 22%* 21 21
62-18/051-18 the Topical Analgesia  , | Canada double-blind, et al, Nova 04/92 6-10 min
Page | Experienced with EMLA parallel group, Scotia Mcd
174 Cream as a Premedication single center Joumal, 18-76 (34) | 0/23 | Placebo 23 23 23
to Infiltration Anaesthesia 1993;72(6): 6-9 min
in the Genital Mucosa of 210-211
Women N

* 59 patients were evaluable for efficacy analysis of VAS pain scores, whereas 58 patients were evaluable for “need for supplementary anesthesia™.

¢ Patient 121 was excluded before exposure to study drug as she had taken an anaigesic within 4 hours of the procedure.

110# ‘1-9S/1¥6-6 1 VAN
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Application time-response studies

Started/

Study Code Vol/ | Tite Investigator(s) Trial Destgn Literature Age Range | M/F Treatment Groups No. of Patients
Report No. Page Country Citation Completed {mean) Application Times
_ Enrolled | Exposed | Evaluable
86EMO4 Part 1 Vol4 | Local Anacsthesia with Ljunghell Open-label, Ljunghalt 06/86 - 18-25 (2) 0/10 | Pilot study: 10 10 10
802-10 AC 064-1 EMLA Cream for Cautery Sweden single center K,etal 04/87 EMLA Cream (5%)
Page | of Condylomata Acuminata Pilnt study: each Acta Derm 5. 10 min
1 of the Genital Mucosa in subject acting as Veneseol
Women - Effect of own control to 1989;69: Main study:
Application Time detcrmine the 362-65 EMLA Cream for
anesthetic onset
time 18-25(22) | 0742 | 10 min 13 13 12
Main study: N
alloeation to 10, 18-26 (22) 15 min 9 19 18
:;‘:‘r‘nzc")“’“;'i"h 18-28 (21) 20 min 10 10 10
EMLA
83-P026 Vol 4 | An Open Study on a 5% Kull Open-label, None 12/83 - EMLA Cream (5%)
802-10 ACO025-3 Lidocaine-Prilacaine Holm single center 08/84 in vaginal fornices:
Page | Cream, EMLA, Used as Sweden allocation to 3 21-40 (30) (1%} 10 min 8 [ 8
70 Topical Anacsthesia for groups of active
Cervical Curettage EMLA 18-40(29) | 0721 | 20min 21 21 2)
trestment
18-47(31) | 0/10 | 60 min 10 10 10
86EMI2* Vol 4 | Diathermy Treatment of Tronstad Open label, None 09/86 - 17-51(25) | 0/19 | EMLA Cream (5%) 19 19** 19**
802-540-LC-0008 Condylomata in Females Sweden randomized, 06/48 60 min
Page | with EMLA 5% Cream comparative,
150 pansiie! group. 18-55(28) | 0720 | EMLA Cream (5%) 20 20** 204
Multicenter + 5g EMLA Cream
(5%) “top up” 50
° min after application
18-57(32) 073 | Infiftration only k] 3 0
{mepivacaine/
adrenaline

* Because of poor enroliment, an amendment was written to this protocol to cancel the infiltration treatment group. The study was thus reclassified as an application time-response study.
** |n totl, 33 patients in Study 86EM12 were exposed to EMLA on mucous membranes.

110# ‘1-9S/1v6-61 VAN
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Active Controlled studies

4

Study Code Vol | Title Investigator(s) Trial Design Literature Started/ Age Range | M/F Treatment Groups No. of Patients
Report No. Page /Country Citation Completed (mean) Appiication Times
Enrolled | Exposed | Evaluable
R4EMO06 Vol 4 | A Comparison of EMLA Kull Open fabet, None 10/84 - 19-38 0/30 | EMLA Cream (5%) 30 30 26
802-10 AC 033-1 Cream 5% and Larmer randomized, 05/88 26.5) in vaginal fornices
Page | Mepivacaine Adrenaline Sweden comparative, for 20 min
213 1% as Anaesthetic Agents perallel group,
for Cervical Curettage in an single center 19-38 0730 | Paracerviesl block 30 30 30
Open Randomized Study ___(26.5) w/mepivacaine (1%)
EM9%404 Vol 5 | Comparative Study of Lessana- Open label, Droualt et 02/94 - 2.7 9722 | EMLA Cream (5%) n k1 30*
EM9404 Topical Analgesia with Leibowitch, randomized, al. Ann. 11/94 47.1) 7- 12 min
Page | EMLA* 5% Cream and Dubertret, paralict group, | Dermatol.
L - Anesthesia by Infiltration Guillet, Morel, | multicenter Venereol. 18- 81 8/24 | Lidocaine (1%) 32 32 e
.| of Lidocaine for Biopsics Frunce 1997:124: (48.4)
" of the Genital Mucosa 448-451.

* In Study EM9404, 22 and 24 patients were treated on mucous membrones in the EMLA and the lidocaine groups, respectively.
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Uncontrolled studies

Study Code Vol/ | Title Investigator(s) Trisl Design Publication Started/ Age Range | M/F Trestment Groups No. of Patients
Report No. Page [Country Completed (mean) Application Times
Enrolled | E Evaluable

S4EMILL Vol 6 | Topical Anaesthesia witha | IHallen Open-label, Hallen et al. 11784 - Female 51 EMLA Cream (5%) 108 108 108
R02-10 AC 038 Local Anacsthetic Cream Ljunghall single center Genitourin 12/88 16-41 (21) M 30-105 min SIF St*F SI*F

Page | (EMLA™ for Cautery of Wallin Med

2 Genital Warts Sweden 1987,63: Male: 20 - 70 min STM 51* M $7*°M

316-9 17-59 (27)

86EMO4 Pant Il Vol 6 | A Discontinued Clinical Ljunghall Open-label, None 04/87 - 20-39 0/13 | EMLA Cream (5%) 13 130 130¢
$02-540 LC0009- Study of the Thermocautery single center 05/89 (25) 60 min or 90 min on
02 Poge | of Condylomata Located on | Sweden randomized, genital skin

93 Genital Skin in Women paralle] groups 10 min on genital

Under Local Anaesthesia mucosa

with EMLA Cream 5%

* Includes hoth paticnts treated on skin and paticnts treated on mucosa. In Study 84EM11, 43 women and 7 men were treated on mucous membranes.

** Includes both patients ireated on skin and patients treated on mucosa. In Study 86EMO4 Part 11, 4 paticnts were treated on mucous membranes.
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Other indications/formulations

Study Code Vol | Title Investigator(s) Trial Design Publication Started/ Age Range | M/F Treatment Groups No. of Patients
Report Np, Page {Country Completed {mean) Applicstion Thmes
Envolled | Exposed | Evaloable
B4EM12 Vol 6 | A Study of EMLA Cream Barden, Randomized, None 08/85 - 17-37(28) | 0/23 | EMLA Cream (5%) 23 23 23
802-10 AC043-1 5% for Use s a Topical Loudon double-blind, 05/86 11-21 min
Page | Anacsthetic for Insertion of | UK parallel group,
140 1UD. A Double-Blind single center 18-44 (31) | 0/21 | Placebo, 11-19 min 23+ b1l 20
Rondomized Comparison
with Placebo
83P036 Vol 6 | AnOpen Study of EMLA, | Nilsson Open-label. None 12/83 - 22-38(29) | 0/20 { EMLA Crcam (5%):
802-10 AC 024.2 a Lidocaine-Prilocaine Sweden single center 0%/84 X .
Page | Cream, Used as Topical 10 min in fomices + 2 2 2
185 | Anaesthetic for Prevention peracervical
of Pain During Vacuum injections of 0.9%
Abortion aline (pilot study)
| 10-20 min in 1 Ri 1
fornices
In fornices and
cervical canal for:
20 min 4 4 4
: 60 min 3 3 3
81P029 Vol 6 | Study on a Eutectic Kull Open label, None 04782 - 19-51(33) | 031 | EMLA Cream (2%) 31 3 -3
802-10 AC 0171 Lidocaine-Prilocaine Sweden uncontrolled, 07/82 in vaginal fomices
Page | Cream (EMLA) Usedas = single center for 6-25 min in the
264 | Amesthetic Agent for cervical curettage
Cervical Curcttage and group and 10-60 min
Vacuum Abortions in the abortion group
R9L102 Vol 7] A Clinical Study of the Hallén Randomized, None 02190 - 25-66 (34) 9/14 | EMLA Cream (5%) 23* 23
802-540-LC- Effects of EMLA Cream Lind double-blind, 12791 or }
0023-01 Page | 5% on Cure and Relief of Sweden parallel group, 21-55 (3% 1477 | placebo cream 93 21 21
! Symptoms from Episodes multicenter
o{:&mm Geni\gl in !!\e M@“’
Herpes Simplex Infections cavity of introitus
ctpes Simples vaginse three times
daily for three days
(no removat of
cream, thus no
application nme[

* Study 84EM 12: for two patients randomized to the placebo group. tu
¢ Includes both patients treated on skin and paticnts treated on mucosa.

bes with EMLA/placebo were mixed up; therefore, it is not known whether the patients received EMLA or placebo.
In Study 89L102, 4 and 2 patients in the EMLA and placebo groups (respectively) were trested on mucous membranes.
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61



NDA19-941/SE-1, #011 20

[Vol.44.3, pp.2-5.]

SECTION 5.1.2 DEMOGRAPHICS

This paragraph and the sponsor’s Table 5 (Reviewer’s Table 9) on the next page summarize the
patient demographics and baseline characteristics of all female patients treated in the twelve
studies which evaluated single application doses of EMLA Cream 5% or placebo or an active
control on mucous membranes. The median age of patients in the studies ranged .ﬁ'om 22 to 35
years, with a minimum of 16 and a maximum of 80 years. Older patients, median 47-48 years,
were recruited in a study of genital biopsies (EM9404), reflecting the indication studied. The
overall median height of patients was 65 cm and the median weight was 58 kg. The treatment

groups were comparable. [Vol. 44.9, pp.117-118.]
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Table 5: Age, height and weight of female patients treated with single doses of
EMLA Cream 5% on mucous membranes .
Placebo-controlled | Active-controlled | Appl. time- | Uncontrolled All

response
EMLA 5% |Placebo |EMLA 5% |Injection |EMLA 5% |EMLA 5% |EMLA 5%

Age (years)
n 135 94 52 54 124 67 378
Missing (n) 0 0 0 0 0 0 0
Mean 30 32 37 38 26 24 28
Median 27 30 3s 31 23 22 25
‘Minimum 17 17 19 18 18 16 16
Maximum 63 76 73 80 55 38 - 73
Height (cm) _
n 54 50 30 30 39 20 143
Missing (n) 81 44 22 24 85 47 235
Mean 165 166 165 166 166 167 165
Median 164 168 165 165 167 168 165
Minimum 153 150 153 157 156 159 153
Maximum 180 179 173 178 181 176 181
Weight (kg) .
n 54 50 30 30 39 20 143
Missing (n) 81 44 22 24 85 47 235
Mean 58 61 61 62 62 61 60
Median 56 S8 60 59 61 58 58
Minimum 48 43 45 49 39 54 39
. Maximum 78 114 95 100 95 73 95

, Data Sources: Studies 86EM07, 84EMO07, 90EM11, 84EM12, EM9404, 84EMO6, 86EM04 1,
- 86EMO04:2, 83P026, 86EM12, B4EM11, 83P036

Reviewer’s Table 9.[Vol. 44.9, p.118.]
Section 5.1.3 Extent Of Exposure

The integrated safety data set (ISS) consisted of 526 evaluable patients, of whom 378 wefe ,
exposed to EMLA. Due to the different application schedule and different concentration of B
EMLA used in studies 891102 and 81P029, these two studies were not included in the integrated
safety data set. The number of cl;v”élvuab]e patients included in the EMLA 5% single dose

integrated summary of efficacy (ISE) was 522, of whom 376 were exposed to EMLA.
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The sponsor explains differences between the ISS and the ISE in number of patients as due to the

following:

¢ in the efficacy data 7 men were included

» 16 patients were excluded from the efficacy data set compared to 6 patients from the safety
data set

e in the integrated safety data set both exposures of the patient who was enrolled twice are
included (84EMO07)

[Vol.44.9, pp. 113, 115.]
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Table 4: Safety data set for EMLLA Cream 5%, placebo and control treatment exposure (n=526) on genital mucous
membranes in females (number of patients per study and treatment group)

ISE CATEGORIES INTEGRATED
(STUDY INDICATION) SAFETY
ISS CATEGORIES Superficial Minor Surgical Procedures Adjunct to Other DATA SET
(STUDY DESIGN) Infiltration Indications (totals)
(Establishes (Supports EMLA !Placebo| Control
5-10 min Exposure) 5-10 min Exposure)
Placebo-Controlled 86EM07 84EMO7 90EM11 84EM 12
EMLA 60 31 24 23 135
Placebo - 20 30 23 21 94
Active-Controlled EM9404* 84EMO06
. EMLA 22 30 52
Control 24 30 54
Application
Time-Response 86EMO04:1 ; 83P026 86EM12**
EMLA 52 39 . 33 124
Uncontrolled 86EMO4:2*** | BAEM ] | **** 83P036
EMLA 4 . AL 8 1 VNS -1 ——
Different Concentration
[or Application Schedule 89Li02%**** | R1P02gseness
EMLA 4 31
Placebo 2

* 9 EMLA patients and 8 control patients were excluded from the integrated safety data set because their exposure was not on mucous membranes.

** 6 EMLA patients were excluded from the integrated safety data set because their exposure was not on mucous membranes.

*** 9 EMLA patients were excluded from the integrated safety data set because their exposure was not on mucous membranes.

*+*x» S8 female EMLA patients were excluded from the integrated safety data set because their exposure was not on mucous membranes. In addition to the

43 female patients, seven men had EMLA applied on mucosa; these are not included in the integrated data set, but anlayzed separately.

**&2x The entire enrollment (44 evaluable patients) was excluded from the integrated safety data set because they received repeated applications of the drug.
However, six of the patients received EMLA on mucous membranes and the results for these patients are presented separately (see Section 6.7).

*+22+x The entire enrollment of this study (31 patients) was excluded from the integrated safety data set because they were dosed with 2% EMLA.
However, all 31 patients were exposed to EMLA on genital mucous membranes; the results from this study are presented separately (Section 6.7).

[10# ‘1-dS/1¥6-61 VAN
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Reviewer’s Table 10. [Vol. 44.9, p.116.]

SECTION 6.0 SUMMARY OF HUMAN PHARMACOKINETICS

The sponsor stated that the active ingredients of EMLA® cream, lidocaine and prilocaine, are
both well characterized with respect to pharmacokinetics. Moreover, in view of EMLA® being
intended for topical use for local effect only, a full pharmacokinetic program was not thought
necessary. Plasma concentrations have, however, been monitored to ascertain safety in four
clinical studies (1-4), where EMLA®cream 5% or 2% was applied as a topical anesthetic to

genital skin in males and to genital mucous membranes in females.

The doses used in females were 5-10 g of EMLA® 5 % corresponding to 125-250mg each of
lidocaine and prilocaine base and, in one study, 5 g of EMLA® 2 %, which equals 50 mg each of
lidocaine and prilocaine base. One g EMLA® equals one milliliter. Concentrations obtained with

application times of about 10, 15, 20 and 60 minutes were studied.

The highest individual Cmax values observed were 641 ng/ml for lidocaine and 346 ng/ml for
prilocaine, originating from two patients in whom 10 g of EMLA® 5 % was applied for 69
“minutes bilaterally in the vaginal fornices and for 24 minutes in both the cervical canal and

fornices, respectively.

For both lidocaine and prilocaine, individual Cpay and tma values were erratic, reflecting the
s ﬂ\._‘impact of the variety of factors likely to govern absorption, such as application time, dose _
'applied per area, and the nature of the application site. Also the blood sampling schedules had an

influence on the obtained Cpax and t max values, due to the sparsity and spacing of sampling -

points.

The systemic bioavailability was assessed after the application of 0.3-3.3 g of cream to genital
skin in males. These doses correspond to 7.5-82.5 mg each of lidocaine and prilocaine base. The

bioavailability (expressed as mean +SD) was low, 14 +10 % for lidocaine and 6 +3 % for
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prilocaine. The individual estimates are impaired, especially at low doses owing to
methodological aspects, such as poor precision in estimating the amount of cream applied and

the large residual plasma AUCs (the extrapolated AUC from the last sampling time to infinity).

The interindividual variability was substantial, bioavailability values being in the range <"~ -~
for lidocaine and <" for prilocaine. This is due, at least in part, ii) physiolbgical variability

per se, but is likely to be inflated by the methodological considerations present.

When comparing C mex levels after application to genital skin vs mucosa, values more than twice
as high were obtained in the latter case, even when differences in doses were taken into.
consideration. The sponsor goes on to state that it is reasonable to assume that the explanation
for the higher do§e-corrected Chmax values is the more favorable absorption properties of mucous
membranes, such as the absence of stratum corneum and high blood perfusion Hence higher

bioavailability is to be expected for application to mucosa given the limited application times.

In summary, the peak plasma concentrations of lidocaine and prilocaine obtained after the
application of 0.3-10 g (7.5-250 mg each of lidocaine and prilocaine base) EMLA® 5 % to
genital skin or mucosa were approximately one-tenth or less of those considered likely to cause
systemic toxicity.
The occurrence of systemic CNS toxicity from lidocaine and prilocaine is related to peak plasma
levels of the anesthetics. Initial signs of toxicity such as lightheadedness and dizziness have been

reported at venous plasma levels of either anesthetic above 5000-6000 ng/ml.

The pharmacokinetic objective of the clinical studies included in this section has been to assess
safety in terms of the maximum plasma concentration (Cpax) of lidocaine and prilocaine resu'l{ing
from the application of EMLA® cream 2 % or 5 % to genital skin or mucous membranes in
adults (1-4). The time (t max) to ;e’éch Cmax Was also assessed. In one of the studies, the primary
objective was to investigate the systemic bioavailability of lidocaine and prilocaine.

Pharmacokinetic parameter values are presented as mean +SD.
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The recommended dose of EMLA® cream 5% is 5-10 g and the recommended application time
on mucous membranes for optimal anesthetic efficacy is 5- 10 minutes; however, for safety
reasons, plasma levels following prolonged exposures of up to approx. 60 minutes have been
studied. '

[Vol. 44.2, pp. 3-4.]

Summarized outlines of all the pharmacokinetic studies are given on the following page:
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Table 1: All pharmacokinetic studies
Ref. Srudy code Study Design Treatment Dose Number of Age M/F Publi- Location
No. Report No. patients Range cation Report
Investigators : CRFy
Enr Exp (Vol/Pg)
83-P026 Open, non-randomized, application-time- | 10 g EMLA 5% cream of pH 8.5 (12 pats) | 39 39 1847 o039 None
802-10 AC025-3 response for cervical curettage in out 01 9.5 (27 pats) was applied vaginally in
1 B Kull patients with cervical intraepithelial the lateral fornices (5 g on either side)
i ither
Dept of Obstetrics | TP “
::lcyl‘;ew!;lgy Premediction by 5 mg diazepamin 3 for 10 min (8 patients)
u A i i : . .
F alum,;spl ten patients (20-min group) 20 min (2} patients) or
. 60 min (10 patients)
83-PO36 Open. non-randomized, EMLA as topical | 10g EMLA 5% cream applied either 20 20 22.38 020 None
802-10 AC 024-2 anesthesia for vacuum abortion in out
Bo A Nilsson patients in the vaginal fornices for 10 min (n=6)
.. in the vaginal fornices for 20 min (n=7)
2 Dept of Obstetrics | premedication with 10 mg oxicone, 0.4 | in the vaginal fornices and the cervical
& Gynecology mg scopolamine sc orim, and 2.5-5mg | canal for 20 min (n=4)
Sodersjukhuset, diszepamiv - in the vaginal fornices and the cervical
Stockholm, Sweden } canal for 60 min (n=3)
93-EML-18 (p. II) Open study in males for cryotherapy of 0.9 g EMLA 5% cream (range 0.2 033 g) | 20 20 18-65 210 J Am Acd
genital warts. Cross over bioavailability applied to the genital skin of the shaft of Dermatol
3 M Alan Menter comparison with iv lidocaine and the penis (n=19) or the glans penis (n=1) 1997.37:96
prilocaine -100
Texas Dermatology 10 mg iv lidocaine and 10 mg iv prilocaine
Associates., Dallas each over a period of 1 minute
81-P029 Open, non-randomized, EMLA used s 5 g EMLA 2% cream applied in the k} 3 19-51 031 None
802-10 ACO17-1 a topical anesthedc for cervical curettage | vaginal fomices and in the cervical canal '
jon i t patients .
B Kull or vacuum abortion in out patien Plasma samples taken afer application
4 Dept. of Obstetrics times of 10 - 20 minutes in 10 patients
& Gynecology undergoing cervical currettage and biopsy
Falu Hospital
Falun, Sweden

110# ‘1-9S/1v6-61 VAN
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Reviewer’s Table 11. [Vol. 442 p.10]

SECTION 7.0 EFFICACY FINDINGS
SECTION 7.1 OVERVIEW OF CLINICAL STUDIES

The sponsor has stated as previously noted in Section 5.0 of this document, that three studies
(86EMO07, 86EMO04:1,and 83PO26:2) are being submitted as pivotal studies in support of the
efficacy of EMLA Cream 5%, applied for five to ten minutes, to provide topical anesthesia for
minor surgical procedures on genital mucous membranes. One study (90EM 11) is being
submitted as a pivotal study in support of the efficacy of EMLA Cream 5%, applied for five to

ten minutes, as an adjunct for infiltration of genital mucous membranes.

It should be noted that Study86EMO04: 1 and Study 83P026: 2 are open label studies. Study

83P026:2 was originally a double-blind randomized comparison trial of 2% vs 5% EMLA but,

after approximately 10 patients, was changed to an open label design. Study 84EM12, will

be looked at in the Data Integrity section below, is a placebo-controlled study but is done for an

iﬁdication not applied for in this supplement (placement of an IUD). The sponsor has provided
. f\:vo trials (90EM11 and 86EMO07) that appear to be adequate and well controlled trials

Study 86EM07, that the sponsor considers a supportive study, is a randomized, double-blind,
placebo-controlled , parallel group , single-center study of EMLA for local ane;thesia during
- laser treatment of condylomata acuminata in adult ;Nomen. Of the 80 female patients in the trial,

"60 received 5 g of EMLA and 20 received 5 g of placebo cream. The second study, Study
86EMO04 part I is an open-label, single center study of the local anesthetic effects of -
EMLA for cautery of condylomata acuminata of the genital mucosa of women (the effect of
application time). In the pilot pogti’dh of the study, each subject acts as their own control to
determine anesthetic onset time.‘Forceps pinches are applied before and after cream (5-10g) and
every one 16 two minutes thereafter until pain score was close to zero or pain score had no
decreased since last pinch. In the main study, groups are allocated to 10, 15 and 20 minutes

after application (5g) before surgery is attempted. There are 10 female patients in the pilot study
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and 42 female patients in the main study. The third study, Study 83P026 is an open-label, single
center, allocation Qf 3 groups using EMLA as topical anesthesia for cervical curettage.
Application times are 1 0, 20, and 60 minutes. This is a PK study in which venous plasma levels
of lidocaine and prilocaine are determined in patients who had EMLA (10 mL) applied for 60
minutes. There are a total of 39 female patients in the study.

The sponsor feels that Study 90EM11 supports their claim for the indication of adjunct for local
infiltration anesthesia in genital mucous membranes. This study is a randomized, double-blind,
plabebo-controllcd, parallel group single center study of EMLA as topical analgesia pre-
medication for infiltration anesthesia in the genital mucosa of women. There are two groups, one
group gets EMLA cream (5 g), and tﬁe other gets a placebo cream (5g),.45 female patients (23
on EMLA)

Study 81P029 studied EMLA Cream at 2% concentration which is not the concentration being
proposed in this supplement. Study 891102 studies recmént use. This application is for one time
use before injection and/or minor surgical procedures. Study 83P0O36 is for vacuum abortion,
which is not a minor surgical procedure and not in the sponsor’s proposed labeling. Study
86EMO04, Part I was discontinued. These studies, for the reasons, mentioned above will not be
vihcluded in a discussion of the efficacy results.
The remaining 6 studies may be considered supporting studies. As also stated previously in
Section 5.0 of this document, the sponsor has submitted two publications. These publications
provide information on the duration of anesthesia and the anesthetic efficacy for procedures
. ‘involving the cervix uteri. The first publication assessed the duration of anesthesia of the genital
| mucous membranes after 5, 10 and 20 minutes' EMLA treatment The second publication

evaluated the efficacy of a Iminute EMLA treatment of the cervix for hysteroscopy.

After ccnsultation and discussigr’f/with Dr. Shinja Kim, Biopharm Reviewer, it was felt that the
sponsor’s designated pivotal trials would be acceptable to review for efficacy, based on the fact
that almost all of the pivotal trial patients received the currently marketed formulation. All the

submitted trials (using both marketed and older formulations) could be integrated for the safety
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review providing the sponsor submits and bridging or bioequivalence study to show the

formulations are equivalent.

Section 7.1.1 Data Integrity

No investigation of the trial sites was performed

Because there were no reports of patient deaths, serious adverse events or diécontipuations due to
adverse events, the sponsor did not provide any Case Report Forms with the original submission
of this supplement. On consultation with Dr. Sue Jane Wang, Biostat Reviewer, it was decided to
request that the sponsor provide Case Report Forms for approximately 10% of patients,
randomly selected by Dr. Wang, from each of 4 double-blinded trials (84EMO07, 84EM‘12,
86EMO07, and 90EM11) in order to conduct a data integrity evaluation. Dr. Wang and this
reviewer performed a comparison of the Case Report Forms to the data line listings. It should be
noted that the results of this sampling showed that, with regard to treatment assignment, data was
either missing, the same code placed on all the forms in one study, or coded as “A” or “B”. It is
unclear how the assignments of “A” or “B”, the use of the same code number for each patient, or
tﬁe blank treatment assignment fields were translated into EMLA or placebo in the data line
__-li‘stings. On December 21, 1999, the sponsor provided clarification regarding the issue of
treatment assignment. When the data was pooled, the data manager accidentally reversed the
data values. On checking the treatment against the randomization list, it was f01.1nd that they do
correctly match. Although there is a remote possibility we are missing something, this reviewer
. feels we can accept this reversal of data as a mistake. [See Biostat review.]

RN

~ Section 7.1.2 Financial Disclosure

On December 23, 1999, the sponsor submitted Certification: Financial Interests and
Arrangements of Clinical Investi gators form 3454. The sponsor states that none on the
investigators have entered into any financial arrangement with the sponsor, “whereby value of

compensation to the investigator could be affected by the outcome of the study as defined in 21
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CFR 54.2(a).”. As a result of this statement, Disclosure: Financial Interests and Arrangements of
Clinical Investigators form 3455 does not have to be submitted.

SECTION 7. SUMMARY OF STUDIES PERTINENT TO EFFICACY:

SECTION 7.2.1 STUDY 86 EMO07

Section 7.2.1.1Protocol Synopsis:

Title: Laser treatment of condylomata in females under local anesthesia with EMLA® Cream.

A placebo controlled trial to determine the minimum effective application time of the cream./

Objectives: The objectives of this trial are to investigate the use of EMLA cream as local
anesthesia for laser treatment of the female genital mucosa regarding:

- analgesic efficacy compared to placebo

- minimum effective application time

any decrease in analgesic efficacy up to 75 minutes application time.

In addition, the pain from injection of any additional analgesia in the EMLA and placebo groups

,v‘vill be compared.

Study Design: This trial is a single center, randomized, double blind, placebo-controlied, parallel
group study. Stratification will be used to obtain an even spread of application times around the
expected minimal effective time of 10-20 minutes.The shortest time will be 1 minute and the
"“Jon gest 75 minutes. Afier consent to participate is obtained a sealed envelope with the
randomized application time is opened. A dose of Sg cream is evenly spread over the genital _.
mucosa down 1o introitus vaginae. A plastic wrapping (Glad®) will be applied to keep the cream
in the desired location. Pre-médica;i_,on will not be used. At the stipulated application time the
cream is wiped off, the mucosa is"‘;xamined for any local reactions and the patient is asked about
any discomfort caused by the cream. A standardized area of 3 x 3 cm on the mucosa containing
at least one condyloma is treated by the laser beam. The patient is then asked to assess the pain

on a Visual Analogue Scale (VAS) and on a verbal rating scale. The number of warts is
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recorded. If painful, the treatment will be stopped immediately, and pain assessments made
before additional anesthesia is given. If local infiltration anesthesia is used, the pain from the
additional injection Will also be assessed on a VAS before completion of treatment. Any
condylomas outside of the Standardized area to be removed at the same occasion must be treated
after the pain evaluation on the standardized area. The used method of anesthesia outside of the
standardized area will be recorded. Recordings of this treatment may be made as comments on

. the case record form.

Pain Assessment:

The patient will be asked to assess the pain on a 100 mm visual analogue scale (VAS) with the
endpoints 'no pain' and 'severe pain'. The pain will also be assessed by a verbal rating scale as
‘none”, "slight', "moderate" or "severe" where: '

Slight pain = quite tolerable

Moderate pain = not quite tolerable

Severe pain = intolerable

analgesic efficacy compared to placebo

- minimum effective application time

- any decrease in analgesic efficacy up to 75 minutes application time.

Ih addition, the pain from injection of any additional analgesia in the EMLA and placebo groups

" will be compared.

Section 7.2.1.2 Statistical Analysis:

&
_+ . Endpoints will include the degree of pain from the surgery as measured on a 100 mm VAS,

‘minimum effective application time determined by the application of the CUSUM statistical
technique to the VAS scores, decrease in analgesic efficacy up to 75 minutes of application time;/
and pain from injection of any additional anesthesia. Verbal pain rating on a 4 point VRS

categorical scale.

The comparisoh between the groups will be made between all placebo patients and EMLA

treated patients with application times longer than the minimal effective time. VAS scores and
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variances on genital mucosa, 20 patients in each group should allow detection of a difference in
analgesic efficacy between placebo and EMLA with a risk level of 1% with a power of 90%. The
cusum technique applied on the VAS-scores will be used to determine the minimal effective
application time of EMLA cream. It may also be possible to detect an upper boundary of
effective analgesia. Differences between groups will be tested by a non-parametric method.

[Vol. 44.3, pp. 45-46.]

The cusum technique is described by the sponsor as a instrument for detecting shifts in trend. A
prerequisite of fair comparability is that the groups compared are equally large and the
successive cumulative number of patients also are equal as, for example, when there is one
patient per minute application time in each group. However, in the case of discrepancy from this
additive correspondence a weighting procedure has to be introduced to maintain comparability.
In some 5-miﬁute intervals in the placebo group where there are no patients at all, the overall
mean 78.2 of all placebo patient scores has been used as a notional value and then multiplied by
5. This may to some extent have contributed to the rectilinearity of the placebo line. Up to 15~16
minutes following application the curves give an adequate description of a clinical reality. The
lines resulting from scores from longer applications should be regarded as requiring a more
cautious interpretation. [Vol. 44.3, p. 89.]

4

wSection 7.2.1.3 Protocol Amendments:

Amendment | was dated February 6, 1986.1t provided under the section on Anesthetic and

surgical procedure

¢

: . “A plastic wrapping (Glad®) ...” is changed to “A plastic wrapping (Glad®or Tegaderm®). It
“also provided under the section on Laser treatment “The area of 3 x 3 cm will be given a power

density of 600 ~/cm’ with an intermittent pulse of 0.5 seconds.” is changed to. “pulse of 0.2

seconds”. These modifications are agreed upon before any patient has been included in the trial.

Amendment 2 was dated February 17,1987. It provided under the section Anesthetic and

surgical procedﬁre for the following addition: If EMLA® cream is given as additional analgesia,

the pain from the continued laser treatment will be evaluated. This will be recorded in the patient
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record form where otherwise the pain from the additional injection would have been recorded.
The “VAS?” is then changed to “VAS>” [Vol. 44.3, pp. 51-52.]

Section 7.2.1.4 Conduct of Study:

Subject Demographic and Baseline Data

Eighty women aged 17-55 and scheduled for out patient laser treatment of condylomata on the
genital mucosa (of the vulva) were to be included in the trial. Exclusion criteria were pregnancy,
allergy to local anesthetics of the amide type and participation in any concomitant trial of other
drugs. [Vol. 44.3, pp. 13-14.]

The ethnic oﬁgin of the patients was not recorded on the case report forms. The patient list kept
at the clinic, however, did show that all the patiehts who entered the trial were caucasians. [Vol.

443, p. 52.]

On the following page is Reviewer’s Table 12 giving the age of the patients and location of the

warts:

]
.“The treatment groups were comparable with regard to both age and location of the test area.
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LA Placebo
(n=60) (n=20)
Age
{median, range) 22.5 (18-55) 22.5 (17-45)
Location of warts
(No. of patients)
Vestibule 23 7
Labia minora - 28 16
" " , meatus 1 -
Labia majora,
interior 19 3

Reviewer’s Table 12. The patients' age and the location of the test (3 x 3 cm) area. Although

patients were required to be aged 18 or older, one 17-year-old woman with excessive

condylomata was included as the anesthetic method was considered particularly appropriate.

[Vol. 443, p. 18]
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Reviewer’s Table 12A. PATIENT DISPOSITION

EMLA PLACEBO
Total Patients _ 60 20
Randomized
Patients Evaluable for 59 20
Efficacy (Note: one

¥

patient was excluded
because she has no
warts on mucosa but
on genital skin). A
second patient
experienced pain,
treatment was
interrupted, and no
additional analgesia
given but pt. Still

included in pain eval.

- Protocol Violation* * *

’ See Below

~* One of the investigators translated the VAS scores from patients 1-22 onto the VRS herself

instead on asking the patients. These patients have been excluded from analysis of this variable.

PROTOCOL DEVIATIONS

*« Major Protocol Deviations

Two patients in the EMLA group were excluded from the efficacy analysis before the code was -
broken: one woman had no warts on the mucosa but on the skin (Pat. No. 1), another patient was
very scared and upset over the fact tbafﬁs‘,he had condylomata (Pat No. 27). (The diagnosis was
made on the same occasion as the tréatment.) When she experienced severe pain, the laser
treatment was ihterrupted before complete treatment of the standard area, and hence no

additional analgesia was given. This patient was therefore excluded from the evaluation of the
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need for additional analgesia, but has been included in the pain evaluation. [Vol. 44.3, pp.18-19.]

Minor Protocol Deviations

The assigned tube was mixed up between two patients (pat. Nos. 12 and 13), but as they were
both randomized to EMLA they were included in the analysis. The assignment of patients was
started simultaneously from numbers 1 and 41 by the two investigators. After the treatment of
patients 41-50 one of the investigators thought that she could tell from the ai)pearance of the
cream which cream was placebo. The appearance of this batch was found on investigation at the
pharmaceutical laboratory to be slightly less viscous than the active cream. All remaining tubes
were therefore exchanged for a new batch of placebo (with an increased viscosity) and for new
tubes of EMLA (the same batch). The investigator noting the discrepancy had by this time
treated two patients with placebo (Pat. Nos. 42 and 47), and the other investigator none. These
two patients were not excluded, although their treatment was only single-blinded. In the case of
patients in the EMLA group between Nos. 43 and 50, the fact that the minimal and maximal
effective application times were unknown to thebinvestigator was considered to ensure an
unbiased treatment. [Vol. 44.3, p.29.]

LY

S‘ection 7.2.1.5Sponsor’s Efficacy Results:

Median pain scores were 12 in the EMLA group and 80 in the placebo group. See Reviewer’s
Figure 1 below. Patients treated with EMLA for 6-16 minutes showed VRS scores showed
statistically less pain than placebo patients (p <0.01) Sge reviewer’s table 13. The time of onset
Vx(:)_f anesthesia of the genital mucosa was 4-5 minutes. Although clinically useful anesthesia
'persisted with application times of the anaesthetic cream up to approximately 30 minutes, the
most effective anesthesia waS achieved after 5-15 minutes application [Vol. 44.3, p.31.]

The sponsor noted that 39/42 patients allowed completion of the treatment on vulval mucosa in
the EMLA group without requestingla'cifditional anesthesia. But all 20 patients in the placebo
group requested additional anesthesia. [Vol. 44.9, p.30.]

Concomitant medication
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Five patients in the placebo group and 26 in the EMLA group were receiving medication, mainly
oral contraceptives, at the time of inclusion in the study. [Vol. 44.3, p.19.]

.

" Anal gesic efficacy
In the EMLA group the patients assessed the pain at 0 to 96 (median 12) on the VAS Fig. 2 on

the next page). In the placebo group the patients rated the pain at 34 to 100 on the VAS (median
80).

Individual pain scores

EMLA (n=59) Placebo (n=20)
VAS VAS
100+ 1007
80 80 Median
; 601 %07
8
40+ 40-
{
_ |
204 l 207
12 ‘ | Median ’,
0-Lsssa ........u.llllllll“ ] , 0

Reviewer’s Figure 1. Individual pain scores (VAS) in the treatment groups arranged in™~
increasing magnitude of the scores. The median score is indicated by a horizontal .-~
line. {Vol. 44.3, p.20.]

The Cusum plot of the EMLA grouﬁ/showed that effective anesthesia was obtained after only 4-
S minutes application of the anesthetic cream (Fig. 4). There was a second shift in trend after
about 15-20 minutes, and a further change after 50-60 minutes, indicating increases in pain

Scores.
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Cumulative sum of pain scores vs

application time
Cusum
of VAS
1900~

N , A
Placebo ‘EMLA
r-Y
A
r ]
] R T T T =
30 40 50 60 70 80
Application time (minutes)

¢

Reviewer’s Figure 2. Cusum plot. The horizontal trend in the EMLA curve between 5 -
and 15 minutes was obscured by a VAS rating of 61 from one patient treated for 8

minutes (Patient No. 79). [Vol. 44.3, p.22.]

Verbal pain evaluation. One of the investigators translated the patients' marks on the VAS onto

the four-point verbal rating scale by herself, instead of asking the patients for a verbal rating.
This misunderstanding was discovered after the treatment of patients 1-22, who have been

excluded from the analysis of this variable. All the remaining 13 patients in the placebo group
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described the pain from the laser treatment of the test area as moderate or severe (Figure 8). The
_distribution of the verbal ratings against application times in the EMLA group was in
accordance5 with that of the VAS scores and the need for additional analgesia

No. of patients
T EMLA

Application time (minutes) : Total
Pla
cebo 1-4 5-9 10-14 15-35 36-55 56-75 . EMIA

No pain

0 2 5 3 S 0 2 17

Slight 0 2 4 3 0 7 3 19
Moderate 4 0 0 0 3 1 3 1

" Severe 9 0 0 0 1 1 0 2

Total 4 9 6 9 9 8 45

Distribution of the verbal pain ratings among application times in the EMLA group.
Patients treated with EMLA for 5-16 minutes (n=17) experienced significantly less pain
than placebo-treated women (p < 0.01). This difference was also significant when

e comparing all EMLA patients with the placebo group (p < 0.0001).Reviewer’s Table 13.
[Vol. 44.3, p.37.]
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verbal pain assessment

201

17

15+

' [::] No pain
Slight

NN

N

10+

" e+ 00

AN

. / s
o o B %%
Placebo EMLA

Reviewer’s Figure 3. Verbal pain ratings in the placebo (n=13) and EMLA (n=45)
groups
[Vol.44.3, pp. 26-27.]

-Pain from injection

The pain from an additional injection was assessed in seven patients, but the limited data did not

allow a comparison between EMLA and placebo
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Pat. Appl. Treatment Place of Verbal pain VAS
No. time (min) group injection from injection
42 26 Placebo Test area Severe 84
53 42 Placebo Test area Moderate 76
9 2 EMLA Test area None N
52 17 EMLA Test area Moderate 68
28 11 EMLA Mucosa Slight S
3 10 EMLA Perineum N 1
79 8 EMLA Perineum Moderate 77

Pain rating of injection of additional local anesthetic (N= Not a‘ssessed). Reviewer’s Table 14.

[Vol. 44.3, p. 37.]

Section 7.2.1.6

s

-“The results of this study indicate that EMLA is more effective, in pfoducing anesthesia and reducing
pain caused by cautery of genital warts than placebo. The individual VAS pain scores were statistically
significantly lower for EMLA than placebo (P<0.01). The cusum plot indicates that while pain increased
over time with EMLA, it increased at a slower rate and at a reduced level comp.ared to placebo. Verbal

. ;'R’pain scores were also showed statistically significant d;fference from placebo. According to this study,

- “effective anesthesia does appear to take place after 4-5 minutes of application. On consultation with Dr.

Sue Jane Wang, Biostatistical Reviewer, it was felt that this pivotal trial was clear cut for efficacy-and

Reviewer’s Efficacy Discussion:

the CUSUM analysis only facilitated the results.

SECTION 7.2.2

STUDY 86EM04 Part 1

Section 7.2.2.1Protocol Synopsis:
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Title: Local Anesthesia With EMLA Cream For Cautery Of Condylomata In Females Under -
Local Anesthesia With EMLA Cream. A Clinical Study

Objectives: The objectives of this trial are to investigate the use at EMLA cream as analgesia for
cautery of mucosal condylomata in the female regarding
- correlation between analgesia to a forceps pinch and analgesia to
cautery (Pilot study)
- minimum effective application time (Pilot study)
- analgesic efficacy within an interval of
10 - 20 minutes from the minimum effective time (Part I)
[Vol. 44.4, p.30.]

Study Design: This trial has an open design involving 52 female out-patients ages 18 or older (10
in the pilot study)

Pilot-study. In ten patients a dose of 5 - 10 g EMLA cream is evenly spread over the genital
mucosa down to introitus vaginae. The pain from a forceps pinch is recorded before
:zx‘dmihistration of the cream and then after application of the cream every five minutes until
analgesia is optimal, as assessed by a Visual Analogue Scale (VAS). Optimal analgesia is
considered present when the VAS score is close to zero or the VAS score is not decreased
compared to the last test (not counting the test before the cream was given). When optimal
~ analgesia is present the cream is wiped off, the mucosz examined for any local reactions and the
a * patient is asked about any discomfort caused by the cream. Condylomas on the mucosa are
removed by cautery, and the patient is asked to assess the pain on a VAS and on a verbal rating .
scale. In case the treatment is painful additional infiltration anesthesia will be given. The number
of warts and need for supplementary analgesia isTecorded. Any condylomas outside of the
mucosa (on skin) to be removed at the éame occasion must be treated after the pain evaluation on

mucosa. The analgesic efficacy on skin will not be recorded.

Part I Each condyloma on the gehital mucosa will be covered by at least 1 g of EMLA cream, a
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maximum of 10 g per patient. Based on the pilot study, an application time interval of 10-20
minutes ranging from the minimal effective time will be used. If additional analgesia is required,
the pain from the injection will also be evaluated. Any condylomas outside of the mucosa (on

skin) to be removed at the same occasion must be treated after the pain evaluation on mucosa

The patients will be asked to assess the pain on a 10 cm visual analogue scale (VAS) with the
endpoints 'no pain' and 'severe pain'. The pain from cautery will also be assessed by a verbal
rating scale as "none, "slight", "moderate” or "severe" where

Slight pain = quite tolerable

Moderate = not quite tolerable

Severe = intolerable

The patients will be asked about any feeling of discomfort during the application. Local reactions
such as redness, paleness or edema will be assessed according to a rating scale as none, mild,

moderate or profound.

Section 7.2.2.2Statistical Analysis:

}éfﬁcacy in the pilot study was the pain score measured on a 100 mm VAS to a forceps pinch
after application on EMLA in a 10-20 minute interval after application to determine anesthetic

onset time.

In the main study the efficacy variables were pain scores recorded on the 100 mm VAS recorded
._at 10, 15, or 20 minutes (when the surgical procedure was begun) after application of EMLA,

SVRS scores, and the need for supplementary anesthesia.

In an earlier trial the proportion of patients not needing éupplementaxy analgesia during cautery
of condylomas on the genital mucosa/,vi}és 0.4 with application times exceeding 30 minutes.
Assuming that with an optimal appli/cation time in part I this proportion is 0.8, 40 patients allows
detection of an improvement in need for supplementary analgesia compared to the earlier trial

with a power of 95% at a significance level of 5%.[Vol. 44.4, pp. 32-34.]



NDA19-941/SE-1, #011 45

Section 7.2.2.3Protocol Amendments:

Amendment 1 was dated June 12, 1986.It provided that additional anesthesia may be given by
infiltration anesthesia or EMLA cream. If EMLA cream is used dose, application time and
analgesic effect for this treatment should be recorded as comments on the case report form. This

modification was agreed upon before any patient has been included into the trial. [Vol. 44.4, p
39.]

Section 7.2.2.4Conduct of the Study:

According to the sponsor, the treatment groups were matched in terms of demographic

pafameters. See Reviewer’s Table 15 below:

Pilot
Study 10 min 15 min 20 min
(n=10) (n=13) (n=19) (n=10)
* hge
(median,
range) 22 (18-25) 22 (18-25) 22 (18-26) 20.5 (1€£-28)

No. of warts/clusters

(median, range) 4 (2-10) 3 ¢1-15) 5 (1-10) 3 (2-11)
Location of warts

(Nc. of patients) , :
Introitus 10 11 14 10

Vestibule - 10 16
Labia minora 1 5 6 1

The patients’ age. the number of warts/clusters treated, and the location of the treated area.
[Vol. 44.4,p. 18.]
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Reviewer’s Table 15A. PATIENT DISPOSITION

46

Treatment Patients Enrolled | Patients Exposed Patients
Groups, Evaluable
Application
Times

Pilot Study 10 10 10
5-10 minutes
Main Study: 13 13 12

10 minutes

15 minutes 19 19 18

20 minutes 10 10 10

Two patients were excluded. One woman in the ten minute group was excluded from the efficacy
analysis (Pat. No. 107). The investigator cauterized a few warts in this patient, but decided to
interrupt the treatment as the patient was very nervous and distressed (She had earlier been
scared during cautery.) No pain assessment was made. One patient who was to be treated for 15
minutes had the cream applied for only 13 minutes (Pat. No. 124). She was excluded from the
,_aflalysis of the time-response of both local reactions and efficacy. [Vol. 44.4, p.10.]

Section 7.2.2.5 Sponsor’s Efficacy Results:

Concomitant medication

&

TN

Six patients were receiving other medication than oral contraceptives at the time of entry into the

study.
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Application
Pat. No. time (min) Medication
8 10 Insulin
102 15 Cefadroxil
104 15 Pyridostigmine
105 10 Insulin
115 10 Thyroxine
Multivitamin preparation
135 20 Phenytoin

Concomitant medication at the time of entry into the study (oral contraceptives not included).

Reviewer’s Table 16. [Vol. 44.4, p. 18.]

Time of onset of anesthesia (Pilot study)

'l:he pain ratings of the forceps pinch before EMLA was given ranged from 26 to 76 (median
.33.5) on the VAS. After five minutes application of EMLA the pain was rated between 0 and 12

(median 7). All ten patients were completely anesthetized within seven minutes (median 6

minutes.)

. Analgesic efficacy

The investigator interrupted the cautery when the patient indicated “moderate pain”. The rating . —

“severe pain” was thus not used.

In the pilot study the cautery was pei‘/formed immediately after the patient was anaesthetized, as
measured by the pinch, or after a further 3-4 minutes (two patients). Application times before the
cautery were between 5 and 10 minutes (median 6.5 minutes). Nine out of ten patients rated the

pain from the cautery as either none or slight. The VAS scores ranged from 0 to 56 (median 0).



NDA19-941/SE-1, #011 48

[Vol. 44.4, pp.10-11.]
The verbal pain assessments indicated a significant increase in pain with increasing applicatidh

time. The median VAS scores increased from 7 to 34.5 with increasing application time, but the

trend did not reach statistical significance.

VAS 10 min VAS 15 min VAS 20 min
Median 7.0 29.0 ) 344
‘Mean 18.7 313 - 35.7
Minimum 0 0 7
Maximum 53 67 72
Number of Obs. 12 18 10

Reviewer’s Table 16A. [Vol. 44.4, p.21.]

VERBAL PAIN ASSESSMENT
OF CAUTERY

T
: el 8 8
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f‘ s S T C I no pssn
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g % : '
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, é::
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10 min 20 min

Verbal pain ratings (main study; p< 0.05). The patient who has EMLA applied for 13 minutes

felt slight pain (not included in the ﬁgﬁre).Main study, p<0.05, Mantel-Haenszel test) Reviewer’s
Figure 4. [Vol. 44.4, p.12.]

Total doses given
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The total doses of EMLA given on the genital mucosa in patients receiving additional analgesia
ranged from 7.5 - 12.5 g (median 7.75 g). Five women received a further 2.5-5 g (median 5 g) on
the perigenital skin.

Pain from injection of additional anesthetics

The pain from the additional injection of local anesthetics after pretreatment of the mucosa with

EMLA was assessed as slight in 4/6 women and at 16 to 64 (median 33.5) on the VAS.

Adverse reactions

No sign of systemic reactions was seen in any of the patients.

Section 7.2.2.6Reviewer’s Efficacy Discussion

The results of this study indicate that EMLA showed efficacy, in 5-10 minutes (p<0.05), in
producing adequate anesthesia for the cautery of condylomata acuminata in most patients
s;udied. There were no reports of systemic AEs but there were reports of mild local reactions.
"vUnfortunately this study does not use any control (either placebo or active) to judge the
comparative efficacy or safety of this drug. Therefore, in the opinion of this reviewer, this trial,
while supportive, is not adequate or well controlled and does not provide sufficient evidence to
be considered “pivotal”.

L3

SECTION 7.2.3 STUDY 83P026:2

Section 7.2.3.1Protocol Synopsis:

Title: A Double Blind, Randomized Comparison Of A 2% And 5% Lidocaine-Prilocaine Cream
(EMLA) As Anesthesia For Cervical Curettage

Objectives:
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To compare the analgesic effect of EMLA 2% and 5% cream used for cervical curettage

To evaluate if any of the creams, applied only in the fornices, provides adequate analgesia for
cervical curettage.

To evaluate possible adverse reactions.

To subjectively evaluate the overall clinical usefulness.

To evaluate the attitude of the patients towards EMLA as an analgesic for this procedure. [Vol.
44.4,p98) '

Study Design: The study is a double-blind trial of parallel group design. Each patient entering the
study will be assigned at random with equal probabilities to either Group I or Group II (see
below):

Group I: EMLA 5% cream, 2 x S ml

Group II: EMLA 2% cream, 2 x5 ml.

Before entering the study the patients were to be informed about the trial and the procedures
involved and a written information was also to be given to the patient. An oral consent to

participate was to be obtained.
[

After colposcopy was to have been carried out 2 x 5 gram of the cream is applied in the lateral
fornices and a cotton swab moistened with saline is applied to keep the cream in the fornices.
The application time was to have been 10 minutes. Toward the end of the application time the
.. patient was to be asked for any discomfort caused by the cream. The cream was to be then
“washed away with saline soaked cotton swabs and portio and vagina are observed for any local
adverse reactions. After cleaning with 0.5% chlorhexidine solution the cervical curettage was to -
be carried out and the patient asked to assess the pain. Before discharge the patient was to be

asked about her attitude towards EMLA in case ofa repeated procedure.

Evaluation of analgesic effect

The patient will be asked to evaluate paih from the procedure in accordance



NDA19-941/SE-1, #011 . 51

with a four graded verbal rating scale:

- no pain

- slight pain. Slight feeling of discomfort but quite acceptable

- moderate pain. Pain is clearly evident but the procedure can be carried out without any
additional analgesia

- severe pain. Pain necessitating supplementary analgesia or if the procedure is already
finished, a judgement that it should not have been carried out if the poor effect had been

anticipated.

The women will be asked about any problems such as itching, smarting pain or other after the
épplication of the cream. Vagina and portio will be inspected for any local adverse reactions such
as redness, paleness, edema and other changes. The overall clinical judgement including factors
such as practical usefulness of the procedure, application procedure, application time, analgesic
efficacy, and adverse reactions will be registered according to a four-graded scale. The patient
will be asked if EMLA would be accepted as analgesic method in case a future cervical curettage
has to be performed or if she thinks she would prefer a PCB or general anesthesia. [Vol. 44.4,
pp.100-102.]

Section 7.2.3.2Statistical Analysis:

Parameters to be assessed included patient’s uneasiness before the operation (measured on a
100mm VAS), analgesic effect (meésured on a 4 point VRS). Nonparametric statistical methods
“will be used to test hypotheses about parameters in Group I and Group II. Descriptive statistics
_ and graphical displays will be used to characterize the patient material. All patients included in

*"*the trial will be evaluated with respect to safety. [Vol. 44.4, p.104.]

Section 7.2.3.3Protocol Amendments:

Amendment | date not given, states t/héi because the first 10 patients in the pilot study did not produce
convincing evidence for the most efficacious application time, the pilot study was extended and the

pharmaceutical properties of pH and viscosity were considered as possible influences. When the study
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was concluded, 39 patients had been treated. The main part of the study comparing 2% and 5% creams
was postponed and a new study comparing EMLA with PCB will be initiated. [Vol. 44.4, p.106.]

Section 7.2.3.4 Conduct of Study:

The primary efficacy endpoint is the analgesic effect as measured by the pain score recorded on the 100
mm VAS. Secondary efficacy endpoints include pts uneasiness, level of discomfort, pts. acceptance of
EMLA in the future, and overall clinical acceptance. )

As discussed in the protocol above, the sponsor instituted a new study under this study number -
(83-P026) with the title, “An Open Label Study On 5% Lidocaine-Prilocaine Cream, EMLA,

Used As A Topical Anesthetic For Cervical Curettage”. This was a non randomized,l single dose

study involving 39 women between 18-47 years These women were scheduled for cervical

curettage due to cervical intraepithelial neoplasia. The dosage regimen was 10 mL 5% EMLA

cream with pH 8.5 or 9.5 applied to the lateral fornices (SmL on each side). Pre-medication

(diazepam) was given to 3 patients. No other current treatment was given.

Investigational Methods: 1. The patient assessed the degree of her uneasiness before the start. of
the operating procedure on a visual analogue scale (VAS). 2. After colposcopy the cream was
ajpplied. The application time was 10, 20 or 60 minutes. In the patients with 60 minutes

:application, colposcopy was carried out after removal of the cream. 3 The patent was asked
about any discomfort caused by the cream and portio and vagina were inspected for any local
adverse reactions, 4. Venous plasma levels were drawn 30, 60, and 90 minutes.after the start of
application in the group, which had 60 minutes' application time. 5. Cervical curettage was

N camed out and the patient assessed her degree of pain and discomfort on a 4-point verbal scale

- and on a VAS. 6. At a final mtervxew the patient was asked if she would consider EMLA "
anesthesia in the event of a repeated curettage. 7. The investigator made an overall subjective

evaluation of the usefulness of the cream. [Vol. 44 .4, p.72.]

/
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Reviewer’s Table 16B.PATIENT DISPOSITION
Application Times Patients Enrolled Patients Exposed Patients Evaluable .
10 minutes 8 8 8
20 minutes 21 21 21
60 minutes 10 10 10

Section 7.2.3.5Sponsor’s Efficacy Results

Patient’s uneasiness before the operation (measured on a 100mm VAS) ranged from 0 to 99 with

a median of 37. Analgesic effect including both pain and discomfort were to be measured on a

100mm VAS and a 4 point VRS. A 10 minute application had a median pain score on VAS of 5

mm, a 20 minute application had a median pain score on VAS of 15 mm, and a 60 minute

application had a median pain score on VAS of 20 mm. There was a significant correlation

between application time and VAS pain scores (P=0.038). [Vol. 44.9, p.36.]

APPEARS THIS
ON omcnmm
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Reviewer’s Figure 5 Assessment of pain and discomfort within the different groups. [Vol. 44.4,
p.90.]

5. All procedures were assessed as “excellent” or “satisfactory” with 10 or 20 minute application

times. With 60 minute application time one was found to be barely acceptable and one unusable.

Reviewer’s Figure 6

15 Physician’s evaluation
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[Vol. 44.4, p.92)

© 6. All eight patients with 10 minute application times, 20 out of 21 with 20 minute application -

times, and 9 out of 10 patients with 60 minute, application times would prefer EMLA in the

event of a future cervical curettage.

[Vol. 44.4, p.92.]
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Reviewer’s Figure 7.
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[Vol. 44.4, p.72.] )

s
BN

7. Plasma samples were obtainable from 9/10 patients, since there were sampling problems with

one patient.[Vol. 44.4, p.83.] Highest individual peak concentration was 641 ng/mL for lidocaine’ -

and 286 ng/mL for prilocaine _
8. Variation in pH of the cream (8.5 9r"9;5)did not affect the analgesic efficacy or the incidence of local

reactions. [Vol. 44.4, p.84-85.]

Section 7.2.3.6Reviewer’s Efficacy Discussion:
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| Unfortunately this study, like the previous one (86EM04 Part 1), was an open label trial without
randomization, blinding, or use of any control (either placebo or active) to judge the comparative
efficacy or safety of this drug. Therefore, in the opinion of this reviewer, this trial, while it
provides information, is not adequate or well controlled and does not provide sufficient evidence

to be considered “pivotal”.

SECTION 7.2.4 STUDY 90EM 11

Section 7.2.4.1 Protocol Synopsis:

Title: A Double Blind Study On The Topical Analgesia Experienced With EMLA Cream As A
Premedication To Infiltration Anesthesia In The Genital Mucosa Of Women

Objectives: The aim of the study to evaluate the efficacy of EMLA cream in obtaining topical

analgesia before local infiltration into the external vulva of the genital mucosa of women.

Study design: This Phase I1I trial is a randomized, double blind, placebo controlled, parallel
group study of 44 female patients, 18 years or older, who are scheduled for biopsy or a surgical
_procedure of the external vulva of the genital mucosa. After informed written consent is
N 6btained, the patient will be enrolled in the study and assigned the first available study number as
dictated by the randomization list. The study tube with the corresponding study number will be
selected and the patient will have 2 - 5 grams of EMLA/placebo cream applied in a thick layer on
~ the site selected for infiltration on the external vulva ofthe genital mucosa. If the cream is not
* completely covered naturally, a plastic dressing may be applied. The cream will be left in place-
for at least five minutes and not greater than ten minutes. During the application, the patient will .
te questioned about any local sensations they might be experiencing. The cream will then be
wiped off and the investigator will observe and record any local reactions. The local anaesthetic
injection will follow immediately afte"r/removal of the cream. Local infiltration will be performed
with a Becton Dickinson 25 Gauge needle and Xylocaine 1% with adrenaline. It will be injected
at a rate of 1 ml/5 seconds as counted by the investigator. The volume of infiltration will not be

less than 1.0 ml and will be recorded in all cases. The type of surgery performed will be
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recorded. Each patient will receive only one application of either EMLA Cream or EMLA
Placebo during the course of the study. [Vol.44.3, pp.223-224.] '

Immediately following the infiltration of local anaesthetic and prior to the biopsy, the patient will
be asked to assess the degree of pain and discomfort associated with the injection on a Visual

Analogue Scale (VAS).The degree of pain and discomfort associated with the injection of the

local anaesthetic agent will be assessed by the patient before the surgical procedure is started, on

a 100 mm Visual Analogue Scale (VAS) with the endpoints "No pain" and "Intolerable pain".

The patients will mark an X on the scale. After the VAS has been marked, the paiﬁ will also be

assessed by the patient on a verbal rating scale as None, Slight, Moderate or Severe where:

None = no pain '

Slight pain = quite tolerable

Moderate pain = not quite tolerable

Severe pain = intolerable

The use of the VAS will be explained to the patient by a comprehension test prior to inclusion

into the study. There will be no laboratory assessments made during this study. During the

application period, the investigator will ask the patient about the presence of a burning or itching

sensation, or any other local sensations they might be experiencing. Immediately after removal

p;’ the cream, the investigator will assess the area for any redness, or edema according to a four-
vpoint Verbal Rating Scale (VRS) as: None, Mild, Moderate or Severe. Any other adverse events

shall be marked and specified on the patient record forms. [Vol. 44.3, pp. 225-226)

_ Section 7.2.4.2 Statistical Analysis y

A VAS and a VRS score will be the efficacy variables.

T-test and Fisher's exact tests were used to test the baseline characteristics between the EMLA
and placebo treatment groups. Diffcrgﬁgés in the main efficacy parameter, VAS pain scores,
following EMLA and placebo were evaluated by nonparametric methods: Wilcoxon rank sum
test. In this study the two-sided alternative was considered and a P-value of < 0.0~ was regarded

to be statistically significant. Average pain scores were calculated for each treatment. Patients
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were excluded from the statistical analysis of analgesic efficacy if:
- an inclusion/exclusion criterion was violated.
- cream application was less than 5 minutes or greater than IOA minutes.
- more than 10 minutes elapsed between the removal of the cream and the start of
the infiltration.
No interim analysis was performed for this study. [Vol. 44.3, p.191.]
Non-parametric methods will be used to test the difference in pain between the EMLA and the
placebo treated groups. _
Patients will be excluded from the statistical analysis of analgesic efficacy if:

a. the application time of the cream is less than 5 minutes:

b. the application time of the cream is more than 10 minutes;

c. more than 10 minutes elapsed M the removal of the cream and the injection.
Twenty-two patients in each group will allow detection of a difference in visual analogue pain
score of 20 mm between the groups with a power of 90% at a sjgniﬁcance level of 5% (s.d. =20
mm). [Vol. 44.3, pp.231-232.].

Section 7.2.4.3Protocol Amendments

*

None

Section 7.2.4.4Conduct of the Study

The study was performed as per the protocol with the following changes:
- 1. It was planned that patients wduld be stratified, for&biopsy or other surgical procedure, to
. ensure that an equal proportion of patients were scheduled for biopsy in each treatment group
However this was not necessary as all patients had a biopsy in this study.[Vol. 44.3, p.183.
2. A thick layer (2-4 g) of EMLA or placebo cream was used but the protocol called for up to 5
g.
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Reviewer’s Table 16C. PATIENT DISPOSITION .
| Treatment Groups, Patients Enrolled Patients Exposed Patients Evaluable
Application times '
EMLA Cream, 6-10 22 21 21
minutes
Placebo,6-9 minutes 23 23 23

One patient (patient #121) was excluded from the trial prior to receiving any treatment but after
randomization into the study. This patient took an analgesic pain relieving niedication (ASA) in
the four hours prior to treatment violating the intlusion/exclusion criteria. This paiient was not
evaluated at all. [Vol. 44.3, p.194.]

Secticn 7.2.4.5Sponsor’s Efficacy Results:

The patient's VAS scores indicated that significantly less pain (p-value <0.005) was experienced
with EMLA (mean = 23.38 mm) compared to placebo (mean =43.00 mm). From the patient's
VRS Scores; 52.2% in the placebo group but only 23.8% in the EMLA group experienced
moderate or severe pain. Three patients in the placebo group and no patients in the EMLA group
experienced severe pain. {Vol. 44.3, p.lél.]
l

:Reviewer’s Table 16. Descriptive statistics of VAS pain scores (mm), evaluated by the patient. by

treatment (N=44)

APPEARS THIS WAY
QN ORIGINAL
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Range

1.00 - 64.00 7.00 - 88.00 ﬂ

[Vol. 44.3, p. 206]
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Pain Evaluation — Visual Analogue Scale (mm)
Plot of VAS scores with Mean 42 STD(mean). EMLA: N=21, Placebo: N-za.
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i _Reviewer’s Figure 8.[Vol. 44.3,p.212.]
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Reviewer’s Table 17. Descriptive statistics of VRS pain scores, evaluated by the patient, by
treatment (N=44)

Treatment

Placebo

VRS PAIN None

SCORE Slight 12 10 r
Moderate 5 9
A
-7 Severe 4] 3

[Vol. 44.3, p.206.]
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Pain Evaluaﬁon — Verbal Pain. Assessrhent
N |
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| Reviewer’s Figure 9. [Vol. 44.3, p.213.]

Section 7.2.4.6Reviewer’s Efficacy Discussion:
¢

" The results from this study indicate that EMLA provided a statistically significant reduction in-pain on
infiltration injection to the genital mucosa of women. When applied 6-10 minutes before injection, the
VAS scores for the EMLA group were significantly lower (<0.005) than the placebo group. The VRS

scores also showed a marked difference in pain scores favoring the EMLA group over the placebo

group.

Section 7.2.5 - Other Supporting Clinical Trials
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84EM12 A randomized, double blind, placebo-controlled, parallel group, single
_center study comparing EMLA (10 mL) to placebo (10mL) as a topical anesthetic
for insertion of an JUD. Comparing EMLA applied 11-21 minutes to placebo 11-19
minutes. 44 females patients (23 on EMLA). EFFICACY RESULTS: The mean pain
score from insertion of the IUD was 20 mm in the EMLA group and 15 mm in the
placebo group (no significant difference). 39% in the EMLA group and 48% in the
placebo group had an IUD removed before insertion of the new one. The mean VAS
pain score on removal was 32 mm in the EMLA group and 29 mm in the placebo
group (no significant difference). EMLA CREAM APPLIED TO THE FORNICES
FOR 11 TO 21 MINUTES WAS NO BETTER IN REDUCING PAIN FROM IUD
INSERTION THAN PLACEBO. SAFETY RESULTS: Local reactions seen were
vaginal redness burning sensation, tingling, or feeling of warmth and all were mild
and transient. [Vol. 44,6, p.142.]
End Points: ’
I.. Evaluation of analgesic effect. Evaluation to be done on a VAS from “not

painful” to “very painful”.
. I1. Evaluation of attitude toward the cream

1II. Evaluation of overall clinical assessment from excellent, satisfactory, only

just acceptable, to unacceptable.

83P036. An open label, single center study of EMLA used as topical anesthetic for
pain prevention during vacuum abortion. Comparing EMLA appiied 10 minutes in
fornices plus paracervical injections of 0.9 % saline, EMLA 10-20 minutes in
fornices, and EMLA in fornices and cervical canal for 20 minutes. 20 female
patients. EFFICACY RESULTS: The highest peak venous plasma concentration s
were 549 ng/mL for lidocain"g and 346 ng/mL for prilocaine, which are well within
safe ma‘rgins.. IN MOST CASES THE ANALGESIC EFFECT WAS
INADEQUATE FOR DILATATION OF THE CERVICAL CANAL. 13 out of 20

patients needed general anesthesia before the operation could be carried out.
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SAFETY REULTS: Slight paleness in the vaginal mucosa was seen in two patients
but not other local reactions were observed. . [Vol. 44.6, pp. 197, 209.].

End‘Points:

I. Evaluation of analgesic effect

II. Subjective evaluation of the application.

III.  Evaluation of local adverse reactions.

IV.  Overall clinical judgement
81PO29 An open label, uncontrolled, single center study of EMLA 2% used as an
anesthetic agent for cervical curettage and vacuum abortions in the fornices 6-25
minutes for cervical curettage and 10-60 minutes in the abortion group. 31 female
patients. EFFICACY RESULTS: Maximum peak plasma concentrations of
lidocaine and prilocaine wére 156 and 48 ng/mL respectively. In the curettage
group 19 patients reported no pain, 7 moderate pain, and one patient severe pain.
In the abortion group one reported no pain, one moderate pain, and two severe
pain, both necessitating supplementary anesthesia. The investigators felt EMLA was
acceptable as an alternative to routine anesthesia for cervical curettage but was
unsatisfactory in the abortion group though v the number of patients was too small
to draw any conclusions. SAFETY RESULTS: Investigators felt local irritation was
. insignificant. There was no indication of cellular changes due to EMLA in the

histopathological examinations. [Vol. 44.6. pp.268, 273.]

End Points:
L Local discomfort caused by cream application.
I1. Analgesic effect i.e. pain score during the operation.

LIST OF POSSIBLE ALTERNATIVE PIVOTAL STUDIES

Study 84EM07 is a randomized, double blind, placebo-controlled, -paral'lel group, single
é_eM,_study of the effects of EML/A/AS a topical anesthetic for cervical curettage. 60 female
patients in the study of which 30 received EMLA(10 mL), and 30 patients received placebo
cream(10mL). EFFICACY RESULTS: The mean pain score was 21 mm in the EMLA

group and 28 mm in the placebo group (not significant). The mean discomfort score was
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24 mm in the EMLA group and 38 mm in the placebo group (p<0.05). The investigators felt
that local application of EMLA in the vagina significantly reduces discomfort but did not
produce sufficient analgesic effect during portio biopsy and cervical curettage. SAFETY
RESULTS: The majority of patients showed no local reactions and in no case did the local
reaction require treatment. [Vol. 44.3, p. 97.] Note: Although this trial is considered by the
sponsor to be supportive, it is an adequate and well-controlled trial. Unfortunately, it does
not show efficacy. Dr Sue Jane Wang has included this study, along with Study 86EM07, in

her efficacy analysis for the indication of topical minor surgery.

End Points:

L. Analgesic effect measured on a 100 mm VAS by patient.

IL. Patient preference for same type of treatment in the future

L. Overall clinical assessment by physician on 4 point scale judging ease of

procedure, analgesic efficacy, and AEs. Scale included ratings of
excellent, satisfactory, only juét acceptable, unacceptable.

II. Local reactions assessed by asking patieﬁt about burning, itching or other
local irritation and physician’s evaluation of redness, pallor or edema. Any
other AEs.

Study 86EM12 is open-label, randomized, comparative, parallel group, multi-center study
'_:if the anesthetic effect of EMLA during diathermy treatment of condylomata acuminata.
One group had EMLA cream applied for 60 minutes, one group EMLA Cream applied 10
ml for 5C minutes with an additional S ml of EMLA applied at 50 minutes (top-up), and
one group had infiltration as supplementary anesthgsia if needed (mepivacaine/epinephrine
'ﬂv\jhich was originally supposed to be 10mg/ml of prilocaine). 32 female patients of which 19
4received EMLA for 60 minutes-and 20 received a top-up dose of EMLA at 50 minutes (for

e

an additional 10 minutes). EFFICACY RESULTS: The study was stopped when 42 out on |

an intended 60 patients had been recruited due to slow patient inclusion rate. THE
INVESTIGATORS STATED THAT NO CONCLUSION WAS POSSIBLE WITH
RESPECT TO_ EFFICACY. SAFETY RESULTS: Burning pain was felt by 18 patients.

Local edema was observed in four patients, local redness in 3 patients, and local paleness in

1 patient. Four patients reported local AEs: one patient reported slight pruritis, one a slight
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numbness, one a heat sensation, and one reported an “anesthetic feeling”. [Vol. 44.4, p.157,
168.]

End Points:

L. Patient assessment of pain from supplementary anesthesia injection on a
100 mm VAS.

IL. Patient evaluation of pain from the whole procedure (including pain from

injection) on a 100 mm VAS
II.  Patient’s global assessment.
IV.  PK assessment
V. Local AEs assessed by patient’s evaluation of burning, or itching and skin

was inspected for redness, pallor, or edema.
STUDIES EM9404, and 84EM11 as the only two studies in which males were studied.

Study EM9404 is an open-label, randomized, paraliel group', multi-center study to compare
the analgesic efficacy of EMLA to infiltration of lidocaine for biopsies of the genital
mucosa. One group received EMLA cream for 7-12 minutes and the other group received
1% lidocaine injection (not more than 200 mg or 20 mL). The EMLA group consisted of 9
‘hale and 22 female patients, and the lidocaine group consisted of 8 male and 24 female
(_batients. EFFICACY RESULTS: There was a statistically significant difference in pain

score in favor of lidocaine during the biopsy (p<0.05). EMLA showed a statistically
signiﬁcant difference in pain score for anesthetic technique (p<0.05). SAFETY RESULTS:

. Local reactions were more numerous in the EMLA group(n=19) than in the lidocaine

" group (n=8) (p<0.05). Pallor and burning were the most frequent reactions with EMLA. _

[Vol. 44.5, p. 36.]

End Points: _ '
L. Patient evaluation of pain induced by the biopsy on a 10 point VAS.
Il Patient evalua;ii;n of pain caused by the lidocaine infiltration or the

application of EMLA on a VAS.
I1. Patient evaluation of local tolerance to EMLA injection such as burning,

pain, pruritis, and redness, pallor, or edema.
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Study 84EM11 is an open-label single center study on the use of EMLA as a topical
anesthetic for cautery of genital warts. 10mL of Cream applied. Patients were divided into
two groups. One group was only male and had EMLA applied for 20-70 minutes. The other
group was female and had EMLA applied for 30-105 minutes. There were 57 male patients
and 51 female patients. EFFICACY RESULTS: Investigators felt that analgesia was
sufficient in 96% of men and 40% of women. Additional local infiltration was given to 60%
of women but was not as painful as injections generally are in the genital area. SAFETY
RESULTS: Local pallor was observed in 30 % of patients, redness in 20 %, ﬁnd edema in
15%. Investigators noted no discomfort was reported and also felt these changes were not
clinically significant.[Vol. 44.6, p.6.]

End Points:

I. Physician assessment of pain on a 4 point graded scale from no pain (0),

slight pain (1), moderate pain (2), to severe pain (3).
II. Local AEs such as redness paleness or edema reported on a four point

graded scale from no, slight, moderate, to severe.

Section 7.2.5.1 Literature Documents
»
_The sponsor submitted 23 literature references. Of these, this reviewer felt that only 12 either

provided adequate and well-controlled trials or contained information to support this submission.

Those references are summarized below:

X3 Van Der Burght M, Schoneman‘n NK. Laursen JK. Arendt-Nielsen 1.,

Bjerring P. Duration of analgesia following application of Eutectic mixture of ™~

local anaesthetics (emla) on genital mucosa. Acta Derm Venereol

1993:73(6):456-8. This was an open label, cross-over study in healthy female
volunteers Duration oflanesthesiaﬁ(:)n genital mucosa was determined by argon
laser experimental pai‘ﬁ model after treatment with EMLA for 5, 10, or 20
minutes. N=12. The average duration of analgesia was between 16 and 22 minutes

after application for 10 minutes with EMLA. [Vol. .44.9, pp.53-54 ]
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X4 __ Stigliano CM. Mollo A, Zullo F. Two modalities of topical anesthesia for
office hysteroscopy. Int J Gynaecol Obstet 1997 59:151-2. This was an open-
labei, randomized parallel group study comparing efficacy of 3 g of EMLA
applied for 10 minutes to: Xylocaine® spray treatment , and to untreated controls
for hysteroscopy. N=88 patients exposed to EMLA. The time to complete the
examination was significantly reduced in the EMLA group compared to both the
Xylocaine and control groups. P<0.05. [Vol. 445.9, pp.55-56.]

X5 Miller L., Jensen MP. Stenchever MA. A double blind randomized

comparison of lidocaine and saline for cervical anesthesia. Obstet Gynecol
1996:87(4):600-4. Fifty-two of 135 eligible women participated. The authors

concluded that to minimize lidocaine toxicity, bacteriostatic saline or very dilute

lidocaine could be considered for paracervical injection.

X6 Lipscomb GH, McCord ML, Bain KW, I;ing FW. The effect of topical

20% benzocaine on pain during loop electrosurgical excision of the cervix. Am J
Obstet Gynecol 1995: 173(3):772-4. This was a double blind, placebo controlled,

randomized study. 50 women received 20% benzocaine or placebo gel. Pain to

cervical injection and tissue excision was measured on a VAS. The authors
concluded that 20% benzocaine does not appear to reduce he pain of injection of

tissue excision.

X7 Rylander E. Sjoberg I. Lillieborg, S, Stockman O. Local anesthesia of the
genital mucosa with a lidocaine/prilocaine cream (EMLA) for laser treatment of

condylomata acuminata: A placebo controlled study. Obstet Gynecol 1990;

e

75:302-6. 80 women were randomly allocated to EMLA or placébo 1-75 minutes
before CO; laser treatment. Most effective anesthesia was 5-15 minutes after

EMLA application. A!,l*l/:,‘MLA patients had significantly less pain than placebo.

X8 __ Rabin JM, Spitzer M. Dwyer AT, Kaiser [H. Topical anesthesia for
gynecologic procedures. Obstet Gynecol 1989.73(6): 1040-4. This was a placebo
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controlled randomized study. In phase 1, 82 women received one or more of the
following procedures: cervical biopsy, IUD insertion, endocervical curettage,
paracervical block, and tenaculum placement. Study drug patients reported
significantly less pain than placebo (P<.05 to P<.0005). In phase 2, 127 women in
a blinded fashion underwent the same procedures as in phase 1. The authors
concluded that 20% benzocaine significantly reduces pain after many gynecologic

procedures performed vaginally.

X9 __ Clifion PA, Shaughnessy AF. Andrews S. Ineffectiveness of tgpical
benzocaine spray duﬁng colposcopy J Fam Pract. 1998; 46(3):242-6. This was a
double-blind, placebo controlled trial in 36 patients. No difference between active
drug and placebo. Authors concluded that benzocaine spray offers no benefit for

reduction of pain or anxiety in women undergoing colposcopic procedures.

X13__ Wohl H. The Cusum plot: Its utility in the analysis of clinical data. N Engl
J Med 1977:296(18):1044-5. Determining trends can be difficult because data has

a natural degree of scatter that can obscure early detection of a trend. Touse a
cusum plot a reference value must be selected (ex. the approximate mean of the
initial data points or a commonly used reference point). This reference value is
subtracted from each data point in succession and the difference is added
algebraically to the previous sum (cumulative sums or cusumns).Change in slope is
important but distance from the reference value is not. Change in slope represents
a change in mean value. Cusum plots permit early detection of changing means

and may permit short-term prediction.

X14 Maddi R, Horrow JC, Mark JB. Concepcion M, Murray E. Evaluation of a

new cutaneous topical anesthesia preparation. Reg Anesth 1990; 15(3): 109- 12.
This was a double blind/, placebo controlled, randomized study of EMLA vs.

placebo in 75 patients when applied to the dorsum of both hands prior to IV
cannulation. The EMLA site was preferred (p<0.01). The authors conclude

EMLA is effective for cutaneous anesthesia when applied under an occlusive
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bandage for 45 minutes.

X15 Aps C, Reynolds F. The effect of concentration on vasoactivity of
bupivacaine and lignocaine. Br J .Anaesth 1976:48:1171-4. This was a double

blind trail in 31 volunteers comparing various concentrations of bupivacaine and
lignocaine. Statistically significant results (P<0.001) showed constriction was
observed more frequently at lower concentrations and vasodilation at higher
concentrations. Duration of action was unaffected except for a longer duration for

0.5% bupivacaine.

X19 Frega A, Di Renzi F, Palazzetti PL., Pace S, Figliolinli M. Stentella P.
Vulvar and penile HPV lesions: laser surgery and topic anaesthesia Clin Exp

Obstet Gynecol 1993:20(2):76-81. This active control study comparing EMLA to

1-2 ml 2% carbocaine infiltration was performed on 180 men and women in the
EMLA group and 90 men and women in the control group. Pain from application

of anesthetic under surgery was significantly less (P<0.001) in the EMLA group.

X21  Sarkar PK. Williams Sf1, Davies-Humphreys J. A double-blind placebo-

controlled trial of EMLA cream for the relief of pain associated with laser
vapourisation for cervical pre-maliginant conditions. J Obstet Gynaecol 1993:13,

370-2. In this study of 70 women, the mpst intense pain reported by the EMLA
group was less (P<0.05) than the placebo group, but there was no difference in
analgesic effect u;ing a VAS.

[Vol. 1.1, pp. ix-xi.]

SECTIONS8.0 SAFETY FINDINGS

SECTIONS.1. . . METHODS:




NDA19-941/SE-1, #011 ' 73

The review of the safety of EMLA is centered on the information provided by the sponsor in their
Integrated Summary of Safety (ISS) that includes all adverse events that occurred during the 14 EMLA
Cream studies in patients treated on genital mucous membranes. These 14 studies were conducted
between 1981 and 1984.

The repeated-dose study (89L102 that was for relief of symptoms from Recurrent Genital Herpes applied
3x/day for three days) and the EMLA Cream 2% study are not included in the integrated analyses but
were tabulated separately. Therefore, 12 studies instead of 14 are included in'most data tables in the
sponsor’s ISS. By the definition of “Repeated-dose application” as “treatment over. more than one day”,
Study (86EM12), which included a “top-up” dose after 50 minutes, does not qualify as a repeated-dose
study. In addition, only female patients who were exposed to study drug on the mucoéa or mucosa and
skin were included in the sponsor’s analysis. None of the male patiénts and those female patients

exposed to drug on the skin only were included. [Vol. 44.9, p.104-105.]

SECTION 8.2 SERIOUS ADVERSE EVENTS:

Sectioh 8.2.1 Deaths:

"

L

“There were no deaths reported during these clinical trials. [Vol.44.9, p.143.]

Section 8.2.2. Non-Fatal Serious Adverse Events:

¢

“There were no serious adverse events reported during these clinical trials. [Vol. 44.9, p.143.]

t

SECTIONS8.3. S Assessment of Dropouts‘

There were no discontinuations due t6 adverse events during these studies. [Vol. 44.9, p.143.]

SECTION 84 ... . ... Other Significant Adverse Events
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There were no other significant adverse events in the 378 female and 7 male patients exposed to
EMLA Cream on mucous membranes during the studies included in the sponsor’s ISS. [Vol. .
44.9,p. 144.]

Section 8.4.1 Local effects of EMLA:

Application site adverse reactions were reported in 41% of the EMLA -treated patients the 12
single-dose studies. These included redness 20.9 %) burning sensation (16.7%) and edema
(10.3%). The highest incidences of redness in EMLA-exposed patients were noted in the
application time-response studies (29.8 % ) and the uncontrolled studies (35.8%).Within the
placebo-controlled studies, the EMLA patients showed redness (12.6%) and burning sensation
(15.6%). For the placebo-exposed patients in these studies redness was 8.5% and burning

sensation was 9.6%.

For EMLA-treated patients, there were only five adverse events reports that were not classified
as application site disorders. These were symptoms from the nervous system (one report of
fajntness, one report of limb tremor), cardiovascular system, involving two vasovagal reactions,
arld one case of transient mucosal burning. In study 90EM11 an EMLA treated patient felt mildly
- “faint 4 minutes after a lidocaine injection subsequent to EMLA removal. This may have been due
to the epinephrine in the local anesthetic solution. In study 84EM07 an EMLA patient had limb
tremor ( déscribed as slightly “shaky legs™) after the operation but recovered within 15 minutes
without any treatment. A second patient in this study had a mild vasovagal reaction (felt dizzy).
.,—:‘g[vol. 443, p.105.] In study 84EMI11 (an uncontrolled single dose study) a woman developed a
vasovagal reaction and fainted after 4 g of EMLA had been applied for 65 minutes. There wa§ no
sign of systemic anesthetic toxicity and she recovered in a few minutes. [Vol. 44.9, p.135.] Of -
these reactions, it appears to this reviewer that only the transient transmucosal burning in Study
84EMO06 appear to be possibly drug g,eféted. This last reaction was categorized as a peripheral

nervous system reaction because the location was not specified. [Vol. 44.9, p. 119, 124-128.]

Section 8.4.2 Adverse Events by Gender
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The sponsor’s ISS is focused on the use of EMLA for application to genital mucous membranes
primarily in women. Seven men included in these studies had EMLA épplicd to genital mucous
membranes but were not included in the integrated safety data set. However, adverse event data
was collected from them. The symptoms noted in both sexes were similar and included local
redness, pallor and edema. [Vol. 44.9, p. 148.]

Section 8.4.3 Adverse Events by Age

The majority of patients in these studies were young adults, with a median age of 25. Pediatric
clinical studies of EMLA Cream 5% on intact skin have been conducted, and an SNDA
describing the use of EMLA on neonates has been approved (sNDA 010). {Vol. 44.9, p.143.]

Section 8. 4.4 Adverse Events by Race

It should be noted that the majority of patients in these studies were Caucasian. There does not
appear to be adequate data to determine if there is a difference in safety of EMLA Cream 5 %
between the mucosa of Caucasians and any other race. There are no reports that topically applied

local anesthetics on genital mucosa act differently in ethnically different populations. [Vol. 44.9,
p.148.]

_Section 8.4.5 Post-Marketing Experience ¢

The sponsor estimates there have been approximately 75.5 million treatment days of post-

-marketing experience with this drug, on various types of tissues including the genital mucous
membranes. -
EMLA Cream has been marketed in Sweden since 1984 and has been approved in 63 countries.

Approval for the use of EMLA Cream on genital mucosa has been granted in 47 countries
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including Canada, France, and Sweden. {See table at the end of this section. Table was taken
from sponsor’s table 28, Vol.44.9, pp.154-155.] The sponsor makes the point that EMLA has
never been removed from the market for safety or for any other reasons. There are no known

long-term adverse experiences attributable to this of this drug.

During the time period April 1 1990 through March 31, 1998, a review of the world-wide
Periodic Adverse Drug Experience Reports from the marketed use of EMLA Cream, reveals
nothing significant apart from what is already included in the approved labeling. Nothing

specific has been reported for mucous membranes,

The sponsor has provided a discussion of a literature search that described adverse events that
were similar to those reported in this submission’s ISS. Van Der Burght et al studied onset and
duration of analgesia produced by EMLA to genital mucous membranes in female volunteers.
There were no reports of discomfort or adverse events related to EMLA application. Frega etal
reported on an active-control study of EMLA, in 90 male and 90 female patients, for anesthesia
prior to laser removal of genital warts. Moderate erythema was noted in 21.1% of the males, and
25.5% of the females, while slight pallor and edema were noted in 11.1% of the males and
14.4% of the females. Sarkar et al. describes a placebo-controlled study of EMLA for laser
vz;porization of cervical pre-malignant conditions, where the majority of patients experienced no
-adverse reactions. Byme et al. describes a study in which EMLA, applied as anesthesia prior to
vulval biopsies, resulted in local erythema and edema in six out of ten patients. No adverse
events were reported either by Stigliano et al. in a study comparing EMLA and lidocaine spray
as anesthesia for office hysteroscopy, or by Sarkar in a Bilot study of EMLA as anesthesia for

.+ carbon-dioxide treatment to the cervix. [Vol. 44.9, pp.153-156.]

Reviewer’s Table 18. Registration status of EMLA Cream use on genital mucosa. See next page: '
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Country Approval of EMLLA Approved on genital
Cream mucous membranes
Argentina 1991 1991
Australia 1988 no
Austria 1996 1996
Bahrain 1994 yes
Belgium 1987 1989
Brazil 1994 yes
Canada 1990 1993
Chile 1994 -
China 1998 -
Colombia 1990 yes
Cyprus 1990 yes
Czech Republic 1997 1997
Denmark 1985 1985
Ecuador 1996 yes
El Salvador 1998 -
Estonia 1997 yes
Eire 1938 1992
Finland 1985 1990
France 1990 1997
Germany 1992 no
Greece 1989 1989
Guatemala 1998 -
Hong Kong 1986 -
Iceland 1987 submitted 1997
Indonesia 1998 1998
Israel 1989 yes
. Taly 1993 1993
’ Jamaica 1997 yes
- Jordan 1998 yes
Kuwait 1995 yes
Lebanon 1997 -
Lithuania 1997 1997
Luxembourg 1988 1989
Malaysia 1990 -
Mexico 1998 ¢ -
Netherlands 1987 1988
New Zealand 1986 no
Norway 1987 1989
Oman 1997 yes
Paraguay 1992 yes
Peru 1995 yes
Philippines 1984 -
Poland 1995 yes
Portugal 1996 1996
Rumania 1997 1997
Singapore 1991 1991
Slovenia 1995 yes
South Africa 1992 1992
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Country Approval of EMLA Approved on genital
Cream mucous membranes
South Korea 1994 yes
Spain 1996 1996
' Sweden 1984 1985
Switzerland 1985 1993
Taiwan 1992 yes
Thailand 1987 yes
Trinidad & Tobago 1997 yes
Turkey 1997 1997
Uganda 1995 -
UK 1986 1990
United Arab Emirates 1996 yes
Uruguay 1994 yes
USA 1992 no
Vietnam 1996 -
Yugoslavia 1996 1996
- not submitted or no information available
yes approved, but approval date not available

Reviewer’s Table 18. [Vol. 44.9, pp.154-155.]

SECTION 8.5 OTHER SAFETY FINDINGS

bl

Section 8.5.1 Clinical Laboratory Evaluations

There were no clinical laboratory evaluations conducted during these studies. [Vol. 44.9, p.144.]

_ SECTION 8.6 $ ..DRUG-DRUG INTERACTIONS

No drug-drug interactions were reported during these studies. Concomitant medication usage
was low, and reflected the normal range expected in an essentially healthy study population. The
highest medication usage (forty-nine p/gt-ients or 15%) used oral contraceptives which are
considered unrelated to the use of EMLA. If concomitant local anesthetics were used, they were

given only after recording of pain and local adverse events. [Vol. 44.9, p.144.]

SECTION 9.0 LABELING REVIEW
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See Attachment A, Labeling Review.

SECTION 10.0 CONCLUSIONS

Study 90EM11 has shown EMLA to be effective as an adjunct to local anesthetic infiltration.
Studies 84EM07 and 86EMO07 have shown the effectiveness of EMLA as a sole anesthetic to be
variable. As a result, EMLA Cream should be used with caution as sole anesthetic on genital
mucous membranes. It should be noted that the results of the trials appear to contain only 378
evaluable EMLA patients for safety and 376 evaluable EMLA patients for efficacy.

It should again be noted that the sponsor reported no deaths, serious adverse events, or
discontinuations during these trials. As noted in the previous la;bel, there was a concern over safe
dosing re_,commendations on mucous membranes based on the lack of adequate studies. It is this
reviewer’s opinion that this safety concern has been adequately addressed in this submission. It
s:hould also be noted, however, that in a subsequent submission (August 6,1999), the sponsor
refers to a death in a patient of unknown age, and a case involving methemoglobinemia in a 3
~month old infant. Both these cases appear to be linked to overdosage and, in the case of the
death, use on a severely burned patient. Based on a review of the data submitted, EMLA appears

to be reasonably safe when used as recommended.

[

. SECTION 11.0 RECOMMENDATION

In the opinion of this reviewer, NDA19-941/SE-1, #011 efficacy supplement is approveable. EMLA is
indicated for use as adjunctive treatment to local anesthetic infiltration, However, the efficacy of EMLA
as sole anesthetic on genital mucous%;)embranes is variable and should, therefore, be uséd with caution.
Afier review of the safety data provided, and comments frofn other members of the review team, | feel
this efficacy supplement is approveable provided appropriate labeling modifications to the draft labeling

are instituted.
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ADDENDUM TO REVIEW
Note: Omitted in error in the Administrative History section was the following:

Efficacy supplement NDA 19-941/SE8-010 was approved on March 11,1999 for the indication of
dermal anesthesia for topical use on intact skin in full term neonates (minimum gestation period 37

weeks).
Note: Trial 86EM07 was omitted in error from the main review and is attached here.

Study 84EM06 is an open-label, randomized, parallel group, active controlled study
to compare EMLA Cream 5% and mepivacaine adrenaline 1% for cervical
curettage. There were a total of 60 (30 in each group) female patients. The EMLA '
group received a single total dose of 10ml of EMLA applied to the lateral fornices
for from 18 to 22 minutes. The control group received a total of 20m! mepivacaine
. adrenaline for paracervical blockade 9-21 minutes before the operation.
EFFICACY RESULTS: Score of pain on VAS and discomfort were significantly
higher from the injections (pain 31, discomfort: 35) than from the cream application
. (pain: 2, discomfort: 5). No significant difference in pain or discomfort from the
operation (EMLA pain: 19, discomfort: 21) (Control pain:21, discomfort: 18).
SAFETY RESULTS: EMLA group reported slight itching 3% and transient
burning 30%.No local irritation in the control group but visual inspection showed
blanching in 47%. No AEs reported in the EMLA group. In the control group
tachycardia was reported in 5 patients, tinnitus in 1, and general weakness in 1. All
reactions were transient and recovery was within 5 'minutes without need of medical '
treatment. | -
Endpoints:
L Patiengféééessment of pain and discomfort from application of
creamlof injection on 100 mm VAS.
I1. Patient assessment of pain and discomfort from the curettage on a

100 mm VAS.
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I1L. Patient assessment of anesthetic method. Would they consider this
type of anesthesia for curettage again.
IV.  Local reactions assessed by patient’s comments and visual

inspection.

LSl

Harold Blatt, D.D.S.




STATISTICAL REVIEW AND EVALUATION

NDA#: 19-941 SE2-011

Applicant: Astra Pharmaceuticals, L.P.

Name of Drug: - EMLA Cream (lidocaine 2.5% and prilocaine 2.5%)
Indication: Dermal analgesic for topical use on intact skin

Documents Reviewed:  Vol.44.1-Vol.44-9, dated March 29, 1999, and submission on Dec. 17,
1999 and Dec. 21, 1999
SAS Database dated May 20, 1999, received Sept. 22, 1999
Medical Officer: Harold J. Blatt, D.D.S (HFD-170)
Medical Team Leader:  Bob Rappaport, M.D. (HFD-170)

This review has been discussed with the medical review team.

BACKGROUND

EMLA Cream (lidocaine 2.5% and prilocaine 2.5%) was approved on December 31, 1992 as "a
topical anesthetic for use on normal intact skin for local analgesia." In March 1999, Astra
Pharmaceuticals submitted “EMLA Cream" NDA efficacy supplement for review. It is intended
to support the safe and effective use of EMLA as a topical anesthetic for superficial minor
surgery of genital mucous membranes and as an adjunct for local infiltration anesthesia in genital
mucous membranes. This supplement NDA consists of 14 non-US clinical trials (four pivotal,
six supportive, and four involving either a different concentration of EMLA (2%) or different
indication), see Table 1. :
4
-This review pertains to four double-blind placebo-controlled studies and two open-label studies
characterized by the sponsor as ‘pivotal’ studies. Among these six trials, four (86EMO07,
86EMO04:1, 83P026, and 84EMO07) were indicated for superficial minor surgery, one (30EM11)
for adjunct to infiltration, and one (84EM12) for other indications. The sponsor considered
86EMO07, 86EMO04:1, 83P026, and 90EM 11 pivotal studies. In addition, the two open-label active
control studies reported by the sponsor were summarizgd.

4‘~2Keyw0rds: Clinical study, NDA review.



Table 1. Summary of trials by study design and study indication

Superficial Minor Surgery Adjunct to infiltration | Other indications
Pivotal Supportive | Pivotal
Placebo-controlled 86EMO07* 84EMO7* 90EMI1 1* 84EM12*
‘Active-controlled 84EMO06~
EM9404"
Application time- 86EMO04:1# | 86EM12~
response 83P026+#
Uncontrolled 86EMO04:2~ 83P036#
84EM11#
Diff concentration or 89Li02
application schedule ' ~ | 81P029

* randomized, double-blind, parallel group, and single center trial

~ open label, single center, parallel group comparison

~ open label, multi-center, randomized, parallel group comparison

# open label, single center, EMLA cream with different application times

SUPERFICIAL MINOR SURGERY INDICATION

STUDY 86EMO07

This was a double-blind, placebo-controlled trial. Female patients receiving laser treatment of
condylomata were randomized to receive local anesthesia with either S5g EMLA cream (n=60) or
placebo cream (n=20) applied to the genital mucosa. The cream was evenly spread over the
mucosal part of the vulva between 1 and 75 minutes before surgery. No premedication was
given. A standardized area of 3x3cm surrounding at least one condyloma was treated with an
imtermittent CO2 laser pulse (0.2S) with a power density of about 600 w/cm? (17w, spot size
-2mm). Patients were asked to rate the pain experienced from the laser treatment and also (when
given) from the injcction on a 100 mm Visual Analog Scale (VAS). Patients were to also rate the

pain on a verbal scale as “none”, “slight=quite tolerable”, “moderate=not quite tolerable” or
“severe=intolerable” and the need for supplementary analgesia. '

The study objectives were to investigate the use of EMLA cream as local anesthesia for laser

_: treatment of the female genital mucosa regarding (1) analgesic efficacy compared to placebo, (2)
the minimum effective application time, and (3) any decrease in analgesic efficacyupto 75 -~
minutes application time. In addition, the pain from injection of any additional analgesiain the
EMLA and placebo groups was to be compared. Differences between groups were to be tested by
a non-parametric method. "

RESULTS

The sponsor reported that treatment groups were comparable with regard to both age and location
of the test area (Table 2).



Table 2. The patients’ age and the location of the test (3x3cm) area — 86EMO07

EMLA (n=60) Placebo (n=20)

Age in years: median (range) 22.5 (18-55) 22.5 (1745)
Location of warts: # of patients

Vestibule 23 (38%) 7 (35%)

Labia minora ' 28 (47%) 16 (80%)

Labia minora, meatus 1(2%) -

Labia majora, interior 19 (32%) 3 (15%)
ANALGESIC EFFICACY

This reviewer confirmed the sponsor’s report on the patients’ assessment of 100mm Visual
Analogue Scale (VAS) pain with 0 of no pain and 100 of worst pain: median 12 (range 0 to 96)
in the EMLA arm and median 80 (range 34 to 100) in the placebo group. The differences in VAS
pain without reference to the length of the application time was statistically significant
(p<0.0001) using parametric or non-parametric approaches, see Figure 2 of the sponsor report.

Individual pain scores

EMLA (n=59) Piacebo (h=20)

VAS VAS
100-] 100 .
. 80- 80 Median
' 60 ‘ 60
401 “ PM 401
‘f
20 F f ’“ _ 20
12 Median
I IO— | ¢ o

Figure 2. Individual pain scores (VAS) in the treatment groups arranged
in increasing magnitude’ of the scores. The median score is indicated by
a horizontal line.

The sponsor pre-specified that the comparison be made with application times longer than the
minimum effective time, which was to be detected using the cusum technique, a method used to
estimate when change of rate occurs which requires specification of an initial reference value. In
addition, if an upper boundary of effective anesthesia was identified, the sponsor would restrict
the comparison of VAS pain to include patients between the upper and lower boundaries in the

3



EMLA group. Separate analysis was also to be made between the placebo group and patients in
the EMLA group with application times shorter than the minimal effective as weH as longer than
the upper boundary (if any). In the NDA report, the sponsor stated that the level of significance
was adjusted according to Bonferroni. The differences between the groups with regard to
analgesic efficacy were tested with the Mann-Whitney test (with variance corrected for ties
where appropriate). The difference in the need for additional analgesia and the frequency of local
reactions was tested with the two-sided Fisher exact test. The Wilcoxon paired-sample test was
employed to compare the pain ratings between placebo and additional EMLA in the placebo

group.

Cumulative sum of pain scores vs
application time

Cusum
of VAS

EMLA

- 04 R T n) n T \ ) )
(o) 10 20 30 40 50 60 70 80
Application time (minutes)

Figure 4. Cusum plot (enlargement of Figure‘ 3). The horizontal trend in
the BLA curve between S and 15 minutes was obscured by a VAS rating of
ot 61 from one patient treated for 8 minutes (Pat. No. 79).

According to the sponsor, “the cusum plot (Figure 4 of the sponsor) of the EMLA group showed that effective
anesthesia was obtained after only 4-5 minutes’ application of the anesthetic cream. There was a second shift in trend
after about 15-20 minutes, and a further changgféftcr 50-60 minutes, indicating increases in pain scores.” The
distribution of the need for additional analgesia according to application time was in agreement with the cusum plot.

The sponsor claimed that the upper time-boundary of the most effective anesthesia in the EMLA
group was found to be 15-20 minutes and used 5 minutes as the lower boundary and 16 minutes
as the upper for the comparison of VAS pain between EMLA and placebo (Table 3).
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Table 3. The sponsor’s results on VAS pain by application time below, within and above the .
most efficient time interval - 86EMO07

- EMLA (n=60) Placebo (n=20) | p-value
N* “median (range)
Application time: 1-4 minutes 8 20.5 (0, 67) <0.01
Application time: 5-16 minutes 21 3(0,61) 80 (34, 100) | <0.01
Application time: 17-75 minutes 30 20 (0, 96) <0.01

* the sponsor excluded one patient in this analysis

Median cream application times were 15 minutes (range: 1-71 minutes) in the EMLA treated
group and 10.5 minutes (range: 1-61 minutes) in the placebo treated group. -

REVIEWER’S COMMENTS

The cusum method may result in slightly different cutoff values depending on what the initial
reference value was. This reviewer performed statistical analyses on the primary efficacy
outcome of VAS pain by various cutoffs of the EMLA application times. Considering that the
lower boundary of 4-5 minutes, it appeared that the robustness of the significant results on less
pain in favor of in the EMLA group compared to the placebo group was held even when the
upper boundary of 55-60 minutes was applied. The verbal pain assessment showed that 20%
(9/45) patients in EMLA and 100% (13/13) patients in placebo reported moderate to severe pain.

According to the sponsor, 15 placebo treated patients were given additional EMLA and rated the
VAS pain from the continued treatment with a median of 3 (range 0-33), significantly (p<0.01)
less painful than their first treatment (placebo) with a median of 88. The median application time
of additional EMLA cream was 5 minutes.

-STUDY 84EMO07

This was a double-blind, placebo-controlled, single dose trial to evaluate the analgesic effect of
EMLA as a topical anesthetic for biopsy and cervical curettage. Female patients with cervical
intraepithelial neoplasia, scheduled for cervical curettage on a day-patient basis and did not have
suspected hypersensitivity to local anesthetics of the amide type and operations where general
_. anesthesia was indicated, were randomized to receive either 10ml EMLA cream 5% (n=30) or
- placebo (n=30). After colposcopy, 10ml cream was applied in the lateral fornices, 5ml on each™
side. Towards the end of the 20 minutes application time, patients were asked about any local
irritation caused by the cream, and the portio and vagina were examined for any local adverse
reactions. After completion of cervical curettage and biopsy operation, patients were asked to
assess the pain and discomfort on VAS and whether she would consider using the same type of
cream in the event of a future operatioﬂf The gynecologists were to make an overall clinical
assessment of the procedures on a 4-point scale of excellent, satisfactory, only just acceptable or
unacceptable. The protocol called for non-parametric statistical methods to test hypotheses about
parameters.



RESULTS

A total of 60 female patients aged 22 and 56 years were studied. In the EMLA arm, 53% of the
patients were nulliparous and 40% had previously undergone some form of gynecological
operation. The corresponding figures were 33% and 66% in placebo.

EFFICACY

The sponsor reported the results of the efficacy evaluation using t-test, Chi-square and the 2-
tailed Fisher exact test as follows. The mean pain score on the VAS was 21 in EMLA and 28 in
placebo, not statistically significantly different. The mean discomfort score on the VAS was 24 in
EMLA and 38 in placebo (p<0.05). Eighty percent of the patients in EMLA and 57% of the
patients in placebo stated that they would consider using the same cream in any future operation
(p=0.053); the gynecologist’s subjective evaluation of the procedures was in favor of EMLA
(p<0.01). Figures 1 and 2 of the sponsor gave graphical presentations of individual pain and
discomfort scores on the VAS in order of increasing magnitude, respectively.

VAS
100
.

S0

LA Placebo

4 Figure 1. Indiviaguel patn scores on the VAS, (n
orcer of Tncreasing megnitude.

VAS
. 100 =

50 —d

Figure 2. Individual discomfort scores on the VAS,
in order of increasing magnitude.



REVIEWER’S EVALUATION AND COMMENTS

The protocol called for non-parametric analyses of clinical efficacy outcomes. This reviewer
performed the protocol specified analyses, and tabulated results from this reviewer (Wilcoxon
rank sum test) and those from the sponsor (t-test), as shown in Table 4 below.

Pain and discomfort on VAS — when the protocol specified non-parametric approach was used,
results of Wilcoxon rank sum test showed that there was no statistically significant difference in
median pain on VAS between EMLA (median: 14, range 0 to 87) and placebo (median: 24, range
0 to 97), p=0.104. The sponsor’s report on comparison of VAS pain between EMLA and placebo

_overall and its subgroups of para=0 and para>0 were consistent in terms of no statistical
significance with either the t-test reported in the NDA submission or the non-parametric test
specified in the protocol. With the efficacy outcome of VAS discomfort, inconsistent results were
found. That is, no statistical significance was shown using the Wilcoxon rank sum test (p=0.120),
but a borderline nominal significance (p=0.049) was found with the t-test. Similar results were
seen in the subgroup of para=0.

Table 4. Reviewer’s analysis of efficacy outcomes — 84EMQ7

EMLA (n=30) Placebo (n=30) p-value p-value
n_ave(sd) med(range) n ave(sd) med(range) (report) (protocol)
VAS pain 3021(24), 14(0, 87) 30 29(23), 24(0, 97) 0.212 0.104*
_In para=0 16 24(25), 18(0,77) 10 34(17), 37(11, 59) 0.289 0.147
In para>0 14 18(22), 12(0, 87) 20 26(26), 21(0, 97) 0.316 0.318
VAS discomfort 30 24(22), 17(0, 81) 30 38(30), 39(0, 99) 0.049 0.120*
In para=0 16 28(27), 18(0, 81) 10 53(25), 54(0, 81) 0.029 0.058
In para>0 14 19(16), 17(3, 50) 20 31(31), 19(0.99) 0.217 0.575
Chi-sqr Fisher exact
* test
séme cream-Y* 24 (80%) 17 (57%) 0.052 0.095
+{Physician 20 (67%) 11 (37%) 0.020 0.038
evaluation

* protocol specified analysis performed by this reviewer.
* number of patients consider using the same cream in any future operation.
~ number of patients physicians considered as excellent in the overall clinical assessment.

Attitude towards the cream - statistical significance gt 2-sided 0.05 level was not reached with
N the Chi-square test (p=0.052) and the Fisher’s exact test (p=0.095).

‘Overall clinical assessment - 67% of EMLA treated patients and 37% of placebo treated '
patients were considered as excellent in the overall clinical assessment. Results from the Chi-
square test (p=0.020) and the Fisher’s exact test (p=0.038) appeared to be nominally significant.

Based on the protocol specified statistical plan to achieve its objective of analgesic effect of
EMLA, pain and discomfort on VAS,and % of patients considering use of the same cream in any
future operation were not shown to be statistically significantly different between the treatment
groups, although % of patients considered as excellent in the overall pain/discomfort clinical
assessment was in favor of EMLA. Overall efficacy or individual efficacy with multiplicity
adjustment were not shown.
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STUDY 84EM06

This was a single center randomized open-label comparison of EMLA cream 5% and PCB (1%
mepivacaine adenaline as anesthetic agents, the active-control) for cervical currettage. A total of
60 female patients scheduled for cervical curettage due to cervical intraepithelial neoplasia (CIN)
on an out-patient basis were included in this study with 30 patients in each treatment group.
Since it was an open-label comparison, results were likely to be subjective to bias, particularly
when the efficacy measurements were somewhat subjective. This reviewer just summarizes the
sponsor’s results for informational purpose.

The sponsor reported that scores of pain on VAS, as well as scores of discomfort, were
significantly higher from the injections (pain:31, discomfort:35) than from the cream application
(pain:2, discomfort:5), p<0.001; there was no significant difference in scores of pain and
discomfort from the operation between the two groups (EMLA: mean pain=19, mean
discomfort=21; PCB: mean pain=16, mean discomfort=18); the majority of the patients in both
groups stated that they would choose the same kind of anesthesia for a future operation; no
adverse events were reported from the EMLA group. In the PCB group, tachycardia was seen in
5 patients, tinnitus in 1 and general weakness in 1. All reactions were transient and the patients
recovered within 5 minutes without any need for medical treatment.

STUDY EM9404

This was a multi-center randomized open-label comparison of EMLA cream (n=31) and

infiltration anesthesia (Xylocaine, the active control, n=32) for biopsy for the genital mucosa.

The objective was to assess analgesic effect and adverse reactions of EMLA 5% cream. A total of

6] patients, excluding 2 patients due to wrong order of randomization, aged 18 to 81 years, were

available for efficacy evaluation. The sponsor’s results of this open-label active-control
.romparison were summarized. It is noted that results of an open-label study are likely to be

subjective to bias, particularly when the efficacy measurements were somewhat subjective.

The sponsor reported that there was a significant difference in EMLA’s favor with regards to
pain scores related to the anesthetic procedure (p<0.05), and in Xylocaine, an advantage with
regards to pain scores related to the biopsy (p<0.05); 5 patients in EMLA and 1 patientin

.~ Xylocaine received additional infiltration of Xylocaine; combined median pain score (anesthetic
‘.procedure + biopsy) were less in EMLA (2.5) than in Xylocaine (3). There was no significant-—
difference between these two median scores. Local reactions were more numerous in EMLA
(n=19) compared to Xylocaine (n=8) (p<0.05); pallor and burning sensation were the most
frequent reactions in the EMLA treated group.

STUDY 86EM04:1

This was an open label trial to evaluate the time of onset of local anesthesia by EMLA cream of
the genital mucosa and the analgesic efficacy for cautery of genital warts.



REVIEWER’S COMMENTS

The information summarized is for reference only. The protocol did not have a statistical analysxs
method defined for definitive comparison.

In a pilot study, all 10 patients were anesthetized within 5-7 minutes; 9/10 patients rated the pain
from the cautery as none or slight. In the main study, 42 women were given a dose of Sg EMLA
for 10, 15, or 20 minutes. The pain from the cautery was rated as either none or slight by 92%
(11/12) in the 10 minute group, 67% (12/18) in the 15 minute group, and 50% (5/10) in the 20
minute group. Additional analgesia was given to 1/12 patients in the 10 minute group, 6/18 in the
15 minute group, and 5/10 patients in the 20 minute group. The sponsor concluded that the time
of onset of anesthesia by EMLA cream of the genital mucosa was 5-7 minutes, and the anesthesia
was sufficient for cautery of condylomata in 90% of the patlents after the appllcatlon of EMLA
for 5-10 minutes.

STUDY 83P026

The study was originally planned to be a double-blind, randomized study for comparisons of 2%
and 5% lidocaine-prilocaine cream (EMILA) as anesthesia for cervical curettage. An amendment
of research protocol was attached in the NDA report. From this amendment, due to no
convincing evidence regarding the most efficacious application:time from the initial pilot study
of 10 patients and the pharmaceutical properties of the cream formulation such as pH and
viscosity were thought to have an influence, the pilot study was extended. Altogether 39 patients
had been treated when the study was concluded. The amendment stated that "The main part of
the study (comparison between 2% and 5% creams) was postponed and instead a new study
comparing EMLA with paracertival blockage will be initiated."

_RE VIEWER’S COMMENTS
From the submitted NDA report, this was a single dose open non-randomized study, which
evajuated if 10ml EMLA 5% has sufficient analgesia for cervical curettage. It appeared that not
only was the trial design drastically different from originally planned double-blind comparison
trial, but also pilot study indicated no convincing eviderce on the most efficacious application
.-time. This open label non-randomized study could at best be considered as descriptive only. A
“*“total of 39 female patients aged 18 to 47 years received 5% creams with pH 8.5 or 9.5. Three -
different application times studied were 10, 20 and 60 minutes. The sponsor stated that median

pain score on VAS was 20mm in the 10 minute group, 15mm in the 20 minute group, and 20mm -

in the 60 minute group.

According to the sponsor submission dat’éd Dec. 17, 1999 and January 11, 2000, no patients from
the 39 patients evaluated received 2% EMLA cream. The protocol specified comparison between -
2% and 5% EMLA cream cannot be made. It appeared that the initial pilot study included 3
patients and the total 39 patients were considered as an extended pilot study.



ADJUNCT TO INFILTRATION

STUDY 90EM11

This double-blind, placebo-controlled study evaluated the analgesic effect of EMLA 5% cream,
compared to placebo, as a pre-medication for local infiltration of the genital mucosa of women.
The VAS score was the efficacy parameter. Non-parametric methods were to be used to test the
difference in pain between the EMLA and the placebo treated groups. The study was performed
over a 14 months period from February 1991 to April 1992.

Eligible female patients aged 18 years and older, scheduled for infiltration prior to either a biopsy
or other surgical procedure of the external vulva or the genital mucosa, were randomized to
receive either EMLA cream 5% (n=21) or placebo (n=23). The cream was applied for a period of
6 to 10 minutes. Following removal of the cream, Xylocaine infiltration was performed. The
degree of pain from the infiltration procedure was measured, by the patient, using a 100mm VAS
and a four point verbal rating scale (VRS).

RESULTS

A total of 44 patients received the study medication. There were no statistically significant
differences in age distribution between EMLA [median: 36 years (range: 19 to 63)] and placebo
[median: 29 years (range: 18 to 76)].

EFFICACY

The protocol called for analysis of efficacy using non-parametric approaches. The sponsor
reported parametric results (t-test) instead.

“REVIEWER’S EVALUATION AND COMMENTS

This reviewer performed the statistical analyses using the protocol specified analysis (see

Wilcoxon Rank Sum p-value column) and tabulated the NDA report (see t-test p-value column),
as shown in Table 5.
. [

\Table 5. Reviewer’s analysis of efficacy outcomes ~ 90EM11

EMLA (n=21) Placebo (n=23) p-value p-value
ave(sd) med(range) |ave(sd) med(range) | (t-test) (Wilcoxon RS)
Age in years 37(14), 36(19,63) 34(15), 29(18, 76) 0.539 0451
VAS pain 23(19), 25(1, 64) 43(24),39(7,88) | 0.004 0.005
: i Chi-square | Fisher's exact
VRS pain”® 5 (24%) 12 (52%) 0.056 0.069

~ number of patients verbally rated moderate to severe pain with use of the cream

In this study, results of both parametric and non-parametric analyses gave consistent statistical
evidence for treatment efficacy. A significant improvement in pain measured by VAS was seen

in the EMLA treated patients [median: 25mm (range 1 to 64)] compared to the placebo treated
10



patients [median: 39mm (range 7 to 88)], p=0.005, Wilcoxon rank sum test. However, when pain
was measured by verbal rating scale of 0 (none) to 3 (severe pain), the numerical result indicated
that half as much of the EMLA treated patients [EMLA (24%) and placebo (52%)] experiencing

moderate to severe pain. Such difference was not statistically significant (p=0.069, Fishers' Exact
test). On the average, patients experienced less pain with EMLA than with placebo.

The sponsor submitted two electronic data files, USDATA and POOLDATA, in which treatment
codes were reversed. This reviewer inquired an explanation of the inconsistency. Per sponsor
submission dated Dec. 21, 1999, it appeared that electronic datasets from studies entered in
Sweden (84EM07, 84EM12, 86EMO07), Canada (90EM11), and France (EM9404) were merged
into a standard data format, i.e., USDATA, to be transferred to Astra Pain Control, Inc. for the
integrated safety analysis (ISS). According to the sponsor, the data manager merged incorrectly
the data tables containing patient data with the table containing randomization code. The sponsor
stated that this was corrected in the POOLDATA utilized for the ISS analysis, and that the
treatment assignments for patients in double-blind studies in the POOLDATA are entirely in
agreement with the treatment assignments in the randomization lists. If the randomization list
submitted by the sponsor is correct, this reviewer verified that treatment assignment in the
POOLDATA is identical to the randomization list.

OTHER INDICATIONS

STUDY 84EM12

This double-blind, placebo-controlled study evaluated the analgesic effect of topical application
of EMLA cream 5% in comparison with placebo in women undergoing removal and/or insertion
of intrauterine device (IUD).
4

_Eligible female patients aged 18 years and older, undergoing removal and/or inserting of JUD
and not hypersensitive to local anesthetics of the amide type and/or not had had surgery to the
cervix, were randomized to receive either EMLA cream 5% (n=23) or placebo (n=23). The cream
was applied for a period of 20 minutes. Following removal of the cream, the cervix and vagina
were examined for any local adverse reaction. If an IUD was in situy, it was removed. The uterine
cavity was sounded to determine its depth, after which gn IUD of appropriate type was inserted.
. After completion of procedure(s), patients made assessments of pain associated with the removal

! “and/or insertion of the device(s) by means of VAS. Those patients who had previously

experienced an [UD insertion were asked to retrospectively assess the pain on a 4-point verbal
scale and to compare present with past pain. The physician made an overall clinical assessment
of the procedure on a 4-point verbal scale (excellent, satisfactory, only just acceptable or
unacceptable. The protocol said, "Statistical methods will be used to test for the significance of
differences between treatment groups.}','«""y |

REULSTS

A total of 44 patients received the study medication. Median ages were 29 years (range: 17 to 37)
in EMLA and 32 years (range: 18 to 44) in placebo; 34% in EMLA and 38% in placebo were
11



nulliparous; 70% in EMLA and 67% in placebo had previously had an IUD inserted; and 43% of
the patients in each group already had an IUD removed before the insertion of the new device.

EFFICACY

The sponsor excluded three patients (#114, #216, and #217) from efficacy evaluation and
reported that (1) mean score on the VAS for pain from removal of the IUD device was 32mm in
EMLA (n=9) and 29mm in placebo (n=10) (not significant), and (2) mean score for pain from
insertion of the device was 20mm in EMLA (n=23) and 15mm in placebo (n=20) (not
significant). ‘

REVIEWER’S EVALUATION AND COMMEN TS

This reviewer performed an intent-to-treat analysis. Results are summarized in Table 6. Although
there was no statistically significant difference in pain scores on VAS between EMILA and
placebo at the removal and insertion of the IUD. It is noted that EMLA treated patients appeared
to show numerically worse pain than placebo treated patients in both VAS pain and VRS pain.

Table 6. Reviewer's analysis of efficacy outcomes — 84EM12 , '

EMLA (n=23) Placebo (n=23) p-value p-value

n ave(sd) med(range) n ave(sd) med(range) | (t-test) (Wilcoxon RS)
Age in years | 23 28(6), 29(17,37) 23 31(7), 32(18, 44) 0.073 0.061
VAS pain? 23 20(20), 18(0, 79) 23 14(16), 8.5(0, 57) [0.277 0.384
VRS pain~ 9 32(22), 25(0, 62) 12 27(18), 25(3,59) 1{0.593 0.749

# (%) # (%) Chi-square | Fisher exact
Para 8 (35%) 9 (39%) 0.760 1.000

AvVAS pain from insertion of the device
~aVRS pain from removal of the device

"SUMMARY

This reviewer summarized the efficacy evaluation of pain on VAS from the four double-blind
placebo controlled trials. From Table 7, for the indication to support topical analgesic effect in
patients receiving superficial minor surgery, improvement on VAS pain was supported by Trials
86EMO7 (p<0.01), however, Trial 84EMO07 only showed a numerical difference in favor of

.+ .EMLA cream. Improvement on VAS pain was also supported by Trial 90EM11 (p=0.005) _
designed for patients receiving EMLA cream adjunct to infiltration. As for “other indications,”
Trial 84EM12 showed a numerical difference in favor of placebo cream.

Table 7. Summary of VAS pain from double-blind randomized placebo controlled trials

EMLA Placebo p-value*
N Med (range) N Med (range)
86EMO7 21 3(0,61) 20 80 (34, 100) <0.01
84EMO07 30 14 (0, 87) 30 24(0,97) 0.212
S0EM11 21  25(1,64) 23 39(7, 88) 0.005
84EMI2 23 18 (0,79) 23 8.5(0,57) 0.387

* Wilcoxon Rank Sum Test .
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CONCLUSION

Of the 14 non-US clinical trials submitted for review, this reviewer evaluated pivotal trials and
double-blind, randomized, placebo-controlled trials. Analgesic effect was shown in one study
(86EMO07) treating patients undergoing superficial minor surgery but was not confirmed by the
other double-blind placebo controlled study (84EMO07). Such effect was shown in 90EM11 for
treating patients receiving EMLA cream as an adjunct to infiltration assuming that the
randomization list provided by the sponsor is correct. One open label study was originally
designed to be a double-blind, randomized, comparison between 2% and 5% EMLA. The trial
was changed to open-label design of 5% EMLA with different application times. A major reason
for this trial’s switching the design was due to no convincing evidence found in the pilot study of
3 patients all receiving 5% EMLA.

Overall, for superficial minor surgery indication, one of two double-blind randomized controlled
trials appeared to show analgesic efficacy in use of 5% EMLA cream compared to placebo. On
the other hand, the only double-blind randomized controlled trial in support for adjunct to
infiltration showed analgesic efficacy in use of 5% EMLA cream compared to placebo.

. Sue-Jang¢ Wang, PhD.J “Taw ¥ 2¢77
‘\s‘ Mathematical Statistician

Concur: Dr. T. Permu
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW

NDA 19-941 SE1-011 : Submission Date: March 29, 1999
Drug Name, Dose and Formulation: EMLA® Cream 5% (lidocaine 2.5% and prilocaine 2.5%)
Sponsor: Astra Pharmaceuticals, L. P. Wayne, PA 19087-5677

Type of Submission: NDA Supplement Reviewer: Shinja R. Kim, Ph.D.

SYNOPSIS: EMLA® Cream was approved on December 31, 1992 as “a topical anesthetic for use on
normal intact skin for local analgesia”. The current package insert also states that “EMLA is not
recommended for use on mucous membranes. Safe dosing recommendations for use on mucous
membranes cannot be made because it has not been studied adequately.” The purpose of this
supplemental application is to provide data, which supports the safety and efficacy of EMLA Cream
as a topical anesthetic indicated for superficial minor surgery of genital mucous membranes and as an
adjunct for local infiltration anesthesia in genital mucous membranes.

EMLAZ® cream 5 % is an oil-in-water emulsion of eutectic mixture, contains lidocaine 25 mg
and prilocaine 25 mg per gram. Lidocaine and prilocaine have been used as local anesthetics for
many years, and their human pharmacological, pharmacokinetic and toxicological properties are well
characterized. The occurrence of systemic CNS toxicity from lidocaine and prilocaine is related to
peak plasma levels of the anesthetics. Initial signs of toxicity such as lightheadedness and dizziness
have been reported at venous plasma levels of either anesthetic above 5-6 pg/m1. The recommended
dose of EMLA® cream 5 % applied to genital mucous membranes for optimal anesthetic efficacy is
5-10 g and the recommended application time on mucous membranes is 5-10 minutes.

The pharmacokinetic (PK) objective of the clinical studies (there are 3 PK studies) has been
to assess safety in terms of the maximum plasma concentraiion (Cp,y) of lidocaine and prilocaine
resulting from the application of EMLA® cream 2 % or 5 % to genital skin or mucous membranes in
adults. The time (tya) to reach Cy,,, was also assessed. Additionally, in one study, the primary
objective was to investigate the systemic bioavailability of lidocaine and prilocaine.

The concentrations of lidocaine and prilocaine obtained after the topical application of 0.3-10
g (7.5-250 mg each of lidocaine and prilocaine base) EMLA® cream 5 % to the genital skin or
mucosa of the adult for up to 69 minutes are well below concentrations (the highest individual
concentration achieved in the plasma was 641 for lidocaine and 346 ng/ml for prilocaine) anticipated
to give rise to systemic toxicity. Thus, the pharmacokinetic studies conducted by the sponsor
(although has less than ideal assay information) support the approval of this submission.

COMMENT: Analytical methods reported by the Astra Lakemede! AB, which was employed to
assay plasma concentratiors of lidocaine and prilocaine in 3-PK studies were less than complete (but
the report by TSI, used for BA assessment, was adequate). In future submissions, the sponsor should
- provide assay methodology as well as validation TEpOrts.

RECOMMENDATION: The supplement SE1-011 to NDA 19-941 is acceptable from the Chmcal ,
Pharmacology and the Blopharmaceutlcs perspective. The above comment and labeling comment’ on

page 6 should be conveyed to the sponsor. ) %\

m Shinja R K&m, Ph.D., DPE II

RD/FT Ramlana Uppoor, Ph.D.
: ND7;\ (19-941), HFD-170 (Divisional File; Chamberlin, Blatt), HFD-850 (Lesko),
HFD-870 (HuangS, Uppoor, Kim), CDR (Barbara Murphy)
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NDA 19-941 Pharmacokinetic Section, 3
EMLA® Cream Submission Date: 03/29/99

BACKGROUND

To assess safety margins, drug concentrations in the systemic blood are compared with estimate of
threshold values associated with the toxicity, primarily CNS and/or the cardiovascular system;
therefore, Cpax and t,, are useful parameters in making clinically relevant comparisons with respect
to plasma concentration which reveal CNS/cardiovascular toxicity. The range of potential CNS
toxicity of lidocaine is reported to be between 5-10 pg/ml. Similarly, for the prilocaine, the CNS
toxicity occurs when the dose exceeds approximately 600 mg in adults (concentration at about 5-6
png/ml). It is generally assumed that the systemic absorption from topical application is higher when

it is applied to mucous membranes than to the skin due to the absence of straum corneum and a higher
tissue perfusion with the former for any given application time. Additionally, contrary to the skin,
application of the EMLA cream on the mucous membranes covering the cream with an adhesive

-dressing is not necessary.

Some basic pharmacokinetic parameters for lidocaine and prilocaine in adults are available. For
lidocaine, the systemic clearance, volume of distribution, and the tenmnal half-hfe followmg an
intravenous dosmg and i in vntro plasma protein binding:»-~ = " T

- - R S R

Lidocaine is metabolized by liver microsomes and the primary pathway in humans is N-dealkylation
to monoethylglycinexylidide (MEGX), followed by hydrolysis to 2,6-xylidine and then hydroxylation
to 4-hydroxy-2,6-xylidine. Metabolism of prilocaine to o-toluidine and subsequent N-hydroxylation
of this product is responsible for methemoglobinemia (at doses above 600 mg).

Studies with EMLA, 81P029, 83P026 and 83P036, explored the (early phase) anesthetic efficacy and
safety (and ‘dose selection’) of different concentrations (2% and 5%) and different application times
(10, 20 and 60 minutes) of the drug for the indications of cervical curettage, cervical biopsy and
vacuum abortion. The doses used in females were 5 g of EMLA® 2 % (81P029), which equals to 50
mg each of lidocaine and prilocaine base and 10 g of EMLA® 5 % (83P026 and 83P036)
corresponding to 250 mg each of lidocaine and prilocaine base.

OVERVIEW OF PHARMACOKINETICS:

81P029 was an open-label nonrandomized study i 31 patients who underwent cervical curettage
(n=26) or vacuum abortion (n=4) who received 5 g of EMLA® cream 2 %-corresponding to 50 mg
each of lidocaine and prilocaine base. The dose was applied in the vaginal fornices and in the
cervical canal. Venous blood samples were taken at appropriate times (up to 90 minutes after the
dose) from the first ten patients enrolled. Since this study did not use the marketed strength the study-—
conclusions are not useful for this supplement.

83P026 was an open-label nonrandomized study in 39 patients scheduled for cervical curettage.
The EMLA® cream 5% was applied i in the fornices, 5 g on either side. It was washed away after 10,
20 or 60 minutes. Venous blood samples were taken from 9 out of 10 patients in the 60-minute group
(sampling problems were encountered in one patient) at appropriate times up to 90 minutes after
application of the cream. It is noteworthy that C,,,, and ty., values reported could be underestimating
the true values, judged by the trend of increasing concentrations at the last sampling time (i.e., plasma
concentration was the highest at 90 minutes, the last sampling time point).
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A third open-label nonrandomized study (83P036), comprised 20 patients scheduled for vacuum
abortion. In all patients the total volume of EMLA® 5% used was 10 g (250 mg each of lidocaine and
prilocaine base). Either the entire dose of 10 g was applied in the fornices only (5 g on each side) or
3.5 g was applied bilaterally in the fornices and 3 g in the cervical canal, utilizing three target
application times, 10, 20 or 60 minutes. In the first group of patients (n=6), the average application
time was 11 minutes and the cream was applied in the fornices. In the second group, the average
application time was 23 minutes and the cream was applied either in the fornices only (n=7), or in
both the fornices and the cervical canal (n=4). Finally, in the third group (n=3), the cream was
applied in both the fornices and the cervical canal for an average time of 63 minutes. Venous blood
samples were taken at appropriate times up to 90, 120 and 180 minutes after the start of cream
application in the 1%, 2 and 3™ group, respectively. The results from all these-3 studies are
summarized in the Table below: .

Lidocaine Prilocaine
Crax (ng/ml) [ toax (min) | Cpo (ng/ml) |t (min)
Application Site Mean+SD | Mean+SD | Mean+SD | Mean+ SD
(average time, min) (range) (range) (range) (range)
83P026 130 + 141 77+ 16 158 £ 73 8710
Fornix (60) : (155-641) (61-91) (40-286) (61-91)
83P036 181 £32 3613 148 £ 25 3613
Fomix(1) 1.(148-231) | (21-60) | (119-175) | ¢ (21-60)
Fornix (23) 201 + 45 58 +31 94 +29 43+8
______________ (157-288) | (30-125)  1(56-133)  1@0-31)
Fornix + Cervix (23) [ 315169 |40+ 11 178 £ 116 44+ 10
L J.(158-549) (30-33) 183346 |1 (30-53) .
"Fornix + Cervix (63) 31369 | 97+24 109 + 34 68 + 25
(233-355) (74-121) (87-148) (45-95)
- 81P0O29 =i 1990 £35: 523 ; Q8732177
Fornix + Cervix.(14).]:(38:156)

** 2% cream

Dose corrected Cpax of lidocaine (left graph) and prilocaine.(right graph) obtained after varying
application times to genital mucous membranes of EMLA cream 2 and 5% is shown below: it appears
that there is no increase in dose-corrected Cp,, With increasing lengths of exposure to mucosa.
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Bioavailability (93EMLI18) assessments: The bioavailability (BA) of EMLA cream § % was
investigated in 20 male patients scheduled for removal of genital warts. Of the 20 patients entered in
the study, 18 were assessable for lidocaine and 12 for prilocaine BA estimation. In the remaining
patients, concentrations were below the ELOQ (Experimental Limit of Quantitation) of both assays
(2.5 ng/ml). Two of these patients had concentrations below the ELOQ after the intravenous
prilocaine dose. The application time of the cream was 15 minutes in all patients. One patient had
the cream applied to the glans (considered the skin), while all the other patients had the cream applied
to genital skin, the shaft of the penis. The results are summarized in the Table below:

Lidocaine Prilocaine
mean+SD (min-max) | meantSD (rhin-max)

Parameter n=18 n=18 '
EMLA

Cream (g) 1.0+0.9 (0.3-3.3) 0.740.5 (0.3-3.3)

Base (mg) 24.2123.6 (7.5-82.5) | 16.7£12.7 (1.5-55)
Application time (min) 15 15

Site (Genital skin) (Genital skin)
AUCo. (ng/mLeh) 32.4+14.5(8.2-53.4) { 12.9+5.5(7.4-26.8)
Cinax (ng/mL) 6.6+3.8 (2.5-16.2) 3.7+1.4 (2.5-7.3)
tmax (Min) . 95147 (45-180) 79452 (20-180)
Residual AUC (% of AUCq.,) 47120 (20-87) .|  67+22(22-96)
F (%) 1410 (2-39) 613 (3-14)

Dose-corrected Cp,, of lidocaine (left graph) and prilocaine (right graph), for genital mucosa vs. skin
obtained after application of EMLA cream 2 and 5% for 10-15 minutes is shown below. Bars
indicate the mean value for each group.
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Lidocaine
Cmax (ng/mi)/Bass applied (ng)
[ _IN 1) I
Prilocaine
Cmax (ng/m!)/Base applied (ng)

B D.!.D >

Approximately twice as high dose-corrected C,,,, obtained after application to genital mucosa, as
compared to application to genital skin suggests that BA is to be expected to follow the same pattern.

CONCLUSION:

The concentrations of lidocaine and prilocaine obtained after the topical application of 0.3-10 g (7.5-
250 mg each of lidocaine and prilocaine base) EMLA® cream 5 % to the genital skin or mucosa of the
adult for up to approximately 70 minutes are well below concentrations anticipated to give rise to
systemic toxicity. Thus, at recommended dose for single application up to 10 g with application
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times of 5-10 minutes to genital mucosa or skin in adults, EMLA® is likely to provide a satisfactory
safety margin as regards systemic toxicity.

Two different formulations, the currently marketed formulation and a clinical formulation (carbopol
934, thickening agent was reduced from 1% to 0.4%) were used in the study-83P026. However,
blood concentrations of lidocaine and prilocaine were obtained only from patients who received the
currently marketed formulation, therefore, comparisons with respect to concentration levels of
lidocaine and prilocaine in (systemic) blood between the two formulations were not made. However,
reasonable PK and clinical data is available from the marketed formulation.

PROPOSED PACKAGE INSERT

Note: Strikeouts and underlined text indicate this reviewer’s suggested deletions and additions
respectively.
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81P029: Study on a eutectic EMLA cream used as anaesthetic agent for cervical cﬁrettage and
vacuum abortions (802-10 AC017-2).

Reference: Volume 2
Investigators: Birgit Kull, M.D.
Study Location: S-791 82 Falun Sweden (Clinical)
Department of Bioanalytical chemistry, Astra Lakemedel AB. (Analytical)

Objective:

To demonstrate if satisfactory anesthesia for performing cervical curettage or vacuum abortion could be
obtained with EMLA cream. The cream was applied both in the vaginal fornices and in the cervical
canal.

Formulation: EMLA cream 2% with pH 8.5 or 9.5 - 5 g (50 mg base).
Study Design:

This study was performed in 31 patients who underwent cervical curettage (n = 27) or vacuum
abortion (n = 4). The mean age of the group was 32.9 years (range 19-51). The cream (5 ml) was
applied in the vaginal fornices and in the cervical canal. Any local discomfort caused by the cream
application and analgesic effect during the operation were assessed. Also, blood was collected to
obtain levels of lidocaine and prilocaine from the EMLA cream application.

Criteria for Evaluation:
Pharmacokinetic: Individual plasma concentrations.
Clinical assessments: Analgesic effect and patient’s acceptance of EMLA.

Analytical Methodology

Plasma Sampling Times: Prior to and 10, 20, 30, 45, 60, and 90 minutes after cream apphcatlon (from
the first 10 patients).

Assay Method: Mass fragmentography

Assay Sensitivity: The minimum detectable concentration was 10 ng/mL.

Assay Precision/Accuracy: %CV 5%

Results:

The application times in 10 patients ranged from 10 to 20 minutes (mean 14.1 min.). The maximum
individual peak concentrations-of lidocaine and prilocaine were 156 and 48 ng/ml respectively. Mean.
peak values were obtained after 46 (ranged from 30-90) and 50 minutes (ranged from 30-90),
respectively. '
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Comments:
e The plasma levels attained from the cream application (for approximately 14 minutes) were much
smaller compared to that of reported toxic level.
e Analytical report is not complete (e.g., inter/intra run precision/accuracy, linear range, etc are
. missing).

[ ]
~ Conclusions:

Since this study did not use the marketed strength (5%), this study is not useful in evaluation of this
supplement.
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83P026: An Open Study on a 5% Lidocaine-Prilocaine Cream, EMLA, Used as Topical Anesthesia
for Cervical Curettage (Report 802-10AC 025-3).

Reference: Volume 2
Investigators: Birgit Kull, M.D.
Study Locatlon S-791 82 Falun Sweden (Clinical)
Department of Bioanalytical chemistry, Astra Lakemedel AB. (Analytical)

Objective:

To investigate if 10 mI EMLA cream 5% applied in the vaginal fornices would give sufficient
analgesia for cervical curettage.

Formulation: EMLA cream 5% with pH 8.5 (12 patients) or 9.5 (27 patients).

pH 8.5

Composition e e T T

N S~ e e e - — .. i /

" Marketed Product (composition and pH):

pH9.5

Composition

Study Design: .

This was an open-label, non-randomized study performed in 39 female patients (aged 18-47 years) _
with cervical curettage. Before the start of the operating procedure the patient was asked to assess the
degree of her uneasiness. After colposcopy, 2 x 5 ml of the cream was applied in the lateral fornices
and a cotton swab moistened with saline was applied to keep the cream in the fornices. The
application time was 10, 20 or 60 minutes. Towards the end of the application time the patient was
asked for any discomfort caused by the cream. The cream was washed away and portio and vagina
were inspected for any local adverse reactions. For patients in the 60 minutes group colposcopy was
done after removal of the cream. The cervical curettage was then carried out and the patient was
asked to assess the pain and discomfort. At a final interview the patient was asked if she would
consider EMLA anesthesia in case of a repeated curettage. The investigator made an overall
subjective clinical evaluation of the usefulness of the cream after the operation.
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Criteria for Evaluation:

Pharmacokinetic: Individual plasma concentrations.

Pharmacokinetic Section, 10
Submission Date: 03/29/99

Clinical assessments: Patient’s uneasiness before operation, analgesic effect, local reactions, overall
clinical assessment and patient’s acceptance of EMLA.

Analytlca] Methodology:

Plasma Sampling Times: 30, 60, and 90 minutes after cream application (pH 9.5; 10 patients) whlch

had 60 minutes application time.

Assay Method: Mass fragmentography
Assay Sensitivity: The minimum detectable concentration was 10 ng/mL.

Assay Precision/Accuracy: %CV 5%

Results:

The mean peak concentrations for lidocaine, 350 + 141 ng/ml (minimum. 155, maximum 641), and
for prilocaine, 158 + 73 ng/ml (min. 40, max 286) were obtained at 77 + 16 and 87 + 10 minutes after
start of application, respectively. The highest individual peak concentration for lidocaine was 641
ng/m1 and for prilocaine 286 ng/ml was obtained 61 minutes after start of application. The mean (¢
SD) plasma concentration-time profiles for lidocaine (left) and prilocaine (right) are shown figure

below;
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¢ Venous plasma concentrations of lidocaine and prilocaine were low, however, Cp,, and t;nax
values could be underestimating the true values, judged by the trend of increasing concentrations
at the last sampling time (i.e. plasma concentration was the highest at 90 minutes, the last

sampling time point).

¢ Comparison of concentration levels of lidocaine and prilocaine in the blood following a cream
with a pH of 8.5 and 9.5 can not be made (different formulation), since blood samples were
collected only from patients who received a cream with a pH of 9.5. However, systemic
concentration levels of lidocaine and prilocaine following the currently marketed formulation (pH
9.5) are much lower than reported toxic levels.

- No details of analytical methods were provided for review.



NDA 19-941 ' - Pharmacokinetic Section, 11
EMLA® Cream Submission Date: 03/29/99

83PO36: An open study of EMLA cream, used as topical anaesthetic for prevention of pain during
vacuum abortion (Report 802-10AC 024-2).

Reference: Volume 2

Investigators: B. A. Nilsson and K. Holmgren

Study Location: Department of Qbstetrics and Gynecology, Stockholm, Sweden (Clinical)
Department of Bioanalytical chemistry, Astra Lakemedel AB. (Analytical)

Objective:

(1) To investigate if EMLA applied only in the vaginal fornices would give sufficient analgesia for
vacuum abortion. (2) To assess the plasma levels of lidocaine and prilocaine after vaginal application
of 10 ml EMLA 5%. (3) To test a double dummy technique comparing EMLA with paracervical
blockade.

Formulation: EMLA cream 5%, 18 and 2 patients réceived a cream with a pH of 8.5 and 9.5,
respectively.

Composition:

Study Design:

This was an open-label, non-randomized study performed in 20 female patients (aged 22-38 years)
scheduled for vacuum abortion (the mean gestational age was 8.6 weeks). All patients received
premedication (diazepam). Ten milliliter 5% EMLA cream was applied vaginally. Three different
methods of application were used; (1) Cream application in fornices in combination with paracervical
injections of 0.9% saline. (2) Cream application in the fornices. (3) Cream application both in the
fornices and the cervical canal. The application times were 10, 20 and 60 minutes. The patient was
instructed to lie on her back during the application period. If the analgesic effect was insufficient (at
any stage of the operation), the patient was given genera| anaesthesia with thiopentone and N,0/0,.

Criteria for Evaluation:
Pharmacokinetic: Individual plasma concentrations.
Clinical assessments: Analgesic effect, local reactions, overall clinical assessment.

Analytical Methodology:

Plasma Sampling Times: Before and 10, 20, 30, 45, 60, and 90 minutes after cream application in the
group which had 10 minutes applicatiofi time. In the group with 20 minutes application the last
sample was drawn after 120 minutes‘instead of 90. In the group with 60 minutes application an
additional sample was drawn after 180 minutes.

Assay Method: Mass fragmentography

Assay Sensitivity: The minimum detectable concentration was 10 ng/mL.

Assay Precision/Accuracy: %CV 5%.
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Results:

The results are summarized in terms of pharmacokinetic parmaeters in the table below followmg
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EMLA cream dose.
Lidocaine Prilocaine
Crax (ng/ml) | toa (Min) | Crax (ng/ml) | tmax (min)
Application Site Mean + SD Mean £ SD Mean £ SD Mean + SD
(application time) (range) (range) (range) (range)
Fornix 181 £32 36113 148 £ 25 36+13
(10 min) (148-231) (21-60) (119-175) (21-60)
Fornix 201 £ 45 58 +31 94 +29 43+8
(20 min) (157-288) (30-125) ] (56-133) (30-51)
Fornix + Cervix 315+ 169 401 11 178 + 116 44 + 10 (30-
(20 min) 1 (158-549) (30-53) (83-346) 53)
Fornix + Cervix 313+ 69 97 +24 109 + 34 68 + 25
(60 min) (233-355) (74-121) (87-148) (45-95)
Conclusions:

e The highest individual peak concentration for lidocaine was 549 ng/ml, and for prilocaine 346
ng/m| which are about one-tenth of the reported toxic level'.

This suggests that EMLA applied

vaginally with this dosage and application time is well within safe margins.
¢ No details of analytical methods were provided for review.

'Foldes FF, Molloy R, McNall PG, Koukal LR. Comparison of toxicity of intravenously given local anesthetic

Y agentsinman. J. A. M. A. 1960; 172: 89/1493-94/1498.

s
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93EML18 (Part IT): Human Pharmacokinetics and Bioavailability: EMLA® Cream 5% - Single Use
on Genital Skin; A randomized, open label, cross-over study to evaluate the bioavailability of
lidocaine and prilocaine from topically applied EMLA cream in males with genital warts.

Reference: Volume 2
Investigators:  Birgit Kull, M.D.
Study Location: S-791 82 Falun Sweden (Clinical)
TSI Mason Laboratories, Worcester, MA (Analytical)

Objective:

To determine the bioavailability of lidocaine and prilocaine from EMLA cream used for the relief of
pain associated with removal of genital warts.

Formulation: EMLA cream 5% (Lot No, 215-93/1-5); Xylocaine® 1% (Lot No, 310058) and
Citanest® Plain (Lot No, 309130).

Actual dose applied (mean + SD) was 1.0 + 0.9 g (7.5-82.5 mg base) and 0.7 £ 0.5 g (7.5-55.0 mg
base) for lidocaine and prilocaine, respectively. The same patients received 10 mg intravenous
reference doses of lidocaine HCI (Xylocaine®) and prilocaine HCI (Citanest®) 7 days later.

Study Design:

The study was of an open label, non-randomized, fixed sequence design in 20 male patients scheduled
for removal of genital warts. The absolute bioavailability of lidocaine and prilocaine from topically
applied EMLA cream was determined using intravenous administration as reference treatment. Each
subject was targeted to receive each of the following treatments as single doses:
EMLA cream 5 g Dose: 2.5 g cream applied to an area of < 25 cm” for 15 minutes.
This dose corresponds to 62.5 mg lidocaine and 62.5 mg prilocaine
base respectively.

Xylocaine® 1 % Dose: 10 mg (1 m), 1% solution of lidocaine hydrochloride) as an
intravenous bolus over 1 minute.
Citanest® Plain Dose : 10 mg (0.25 ml, 4% solution of prilocaine HCI) as an

intravenous bolus over 1 minute.
The treatment sequence was EMLA cream first, then Xylocaine®/Citanest® in 7 days later. It was
explained to the investigators that they were allowed to apply EMLA cream < 2.5 g depending on the
area of application. All areas were occluded with plastic film (Saran Wrap®) for 15 minutes. The
actual amount of EMLA administered to each subject was determined by weighing the EMLA tubes
before and after administration and the areas of application was measured by a caliper.

Criteria for Evaluation: '

Pharmacokinetic: The area under the pl'éisma concentration time curve [AUC,, and AUC;),
maximum plasma concentration [Cn4], time to maximum plasma concentration [t,,..], apparent
terminal half-life [t,], and bioavailability [F].

Anaiytical Methodology:
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Plasma Sampling Times: Prior to application of EMLA cream and 10, 20, 30, 45 minutes and 1, 2, 3,
4, 5 and 6 hours after application, and prior to intravenous lidocaine or prilocaine injections and 1, 2,
4,6, 8, 10, 15, 30 and 45 minutes and 1, 2, 3, 4 and 5 hours after the end of injection.

Assay Method: GC-MS

Assay Sensitivity: The limit of quantitation was 2.5 ng/mL with linear range of 2.5 to 200 ng/mL
Assay Precision/Accuracy: Intra-run accuracy for lidocaine and prilocaine ranged from -7.9 to 3.2%
and -6.5 to 7.4%, respectively. Intra-run precision for lidocaine and prilocaine ranged from £1.36 to
+3.28% and 12.11 to +4.18% over the three runs, respectively. Inter-run precision for lidocaine and
prilocaine ranged within £5.5%.

Data analysis: The BA was calculated from the ratio of dose-adjusted values of the AUCM after
topical and intravenous administration.

Results:

The actual mean dose of EMLA was 0.9 g (ranged from 0.2 to 3.3) corresponding to 22 mg (ranged
from 5.0 to 82.5) lidocaine and prilocaine base. The results of the pharmacokinetic analysis of
lidocaine and prilocaine are summarized in the table, and the mean (x SD) plasma concentration-time
profiles for lidocaine (left panel) and for prilocaine (right panel) are shown in the graphs below;

Variable EMLA Cream |[Xylocaine 01%| EMLA Cream | Citanest Plain
(n=18) (n=20) (n=14) (n=18)
AUCq, (ng/ml e h) 19.1+11.9 163.4 £ 95 5557 109.8 + 180.2
AUCo,ng/mlieh)| 324x145 196.6 + 108 129x54° 119.8 = 180.5
Chax (ng/ml) 6.6+3.8 714+ 1713 4115 2401 + 7648
Tomax (h) 1.59+0.78 0.05 % 0.05 1.35+0.83 '0.06 £ 0.05
F avco+ (%) 9379 100 2223 100
F aucow (%) 13.8211.6 100 6.0£3.2 100
ty2 (h) 3.5+ 1.1° 2205 NA® 2.0+0.2
n=12 n=12

Not assessed due to insufficient data to estimate individual terminal slopes

o as t 13 2 23 3 I3 4 43 3 33 ¢ 00 O3 10 15 206 23 30 33 40 43 30 33 &0
T (wowre) Tieme (homrs)
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Conclusions:

Plasma concentrations of both lidocaine and prilocaine were low following EMLA application.

¢ The mean systemic bioavailability of lidocaine (n=18) was 14 % (individual range 1.8 to 38.8 %)
whereas prilocaine bioavailability (n= 12) was 6 % (individual range 3.4 % to 14.0%) when
applied to genital skin.

e The sponsor stated that plasma concentrations of lidocaine and prilocaine were extremely hngh
following iv administration of these drugs in two subjects: Cpa for prilocaine was 8218 and
32076 ng/ml in these two patients, with no experience of any adverse events. If the above
subjects are excluded from the analysis, the mean bioavailability changes from 13.8 % (n=18) to
14.2 % (n= 16) for lidocaine and from 6.0 % (n= 12) to 6.5 % (n= 10) for prilocaine. On the
other hand per the sponsor, two subjects had no measurable (< ELOQ) plasma concentrations of
prilocaine after the intravenous administration and thus resulting in no BA estimate in these two
subjects. However, their plasma concentrations of prilocaine after administration of EMLA
cream were similar to those observed for the other subjects.

¢ In general, the precision of BA estimates was large (e.g., CV for AUC and C,,., were 164 and
319%, respectively, and plasma concentrations of prilocaine in 2 subjects was not detectable
following prilocaine iv injection). In addition, the poor parameter estimates are likely to carry
over to values of related variabilities.

¢ BA estimation would have been more desirable with the data following an application from the
intended site, mucous membrane than that from the skin.
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DIVISION OF ANESTHETIC, CRITICAL CARE, AND ADDICTION DRUG PRODUCTS

HFD-170, Room 9B-45, 5600 Fishers Lane, Rockville MD 20857 Tel:(301)443-3741
MEMORANDUM

DATE: January 28, 2000

TO: File, NDA 19-941

FROM: Bob A. Rappaport, M.D. W

Deputy Director, DACCADP
Team Leader, Anesthetic Drug Group

RE: SE1-011: DSI Inspections

No DSI inspections were requested for or performed on the clinical trials in this efficacy
supplement for EMLA. The trials in the submission were designed to test the safety and
effectiveness of EMLLA Cream for the same indications for which the product had been
previously approved, with minor changes, i.e., topical anesthesia for minor, superficial
surgical procedures or for injection of local anesthetic drugs. The only change in the new
indications was in the type of integument to be anesthetized. This supplement extends
the use of EMLA for topical anesthesia from the skm to the female genital mucosa. As it
was thought to be exceedingly unlikely that EMLA ' Cream would not be effective in this
setting, and the primary concern of the medical review team was the potential for new
safety concerns, no inspections were requested.

- Omew
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REVIEW AND EVALUATION OF PHARMACOLOGY/TOXICOLOGY DATA

Reviewer: M. Anwar Goheer

Division: Division of Anesthetic, Critical Care and Addiction Drug Products.
HFD: 170
NDA: 19-941 Supplement No. 11

Submission: NDA Supplement Dated: March 29, 1999
Received by Reviewer: April 5, 1999
Review Completed: Nov. 1, 1999
Sponsor: AstraZeneca LP. (Previously Astra Pharmaceuticals, LP.),
725 Chesterbrook Boulevard, Wayne, PA 19087-5677
information to be conveyed to the sponsor: Yes
Drug Name: EMLA® Cream (lidocaine 2.5% and prilocaine 2.5%)
Chemical Name: Lidocaine: acetamide, 2-(diethylamino)-N- (2,6-dimethylphenyl).
Prilocaine: propanamide, N- (2-methylphenyl)-2-(propylamino)
Proprietary Name: EMLA Cream
Compositions: Each gram of EMLA contains lidocaine 25 mg, pnlocame 25 mg,
polyoxyethylene fatty acid esters (as emulsifiers), carboxypolymethylene (as a
thickening agent), sodium hydroxide to adjust a pH approximating 9, and purified
water to 1 gram.
Pharmacologic Class: Local anesthetlc
Iindication: Dermal analgesic for topical use on intact skm and on genital mucous
membranes
Route of Administration: Epicutaneous

Dosage Form: Cream
Clinical Use: This supplement adds the following indication for Adult Patients-Genital

. Mucous Membranes: For minor procedures involving the cervix, such as cervical curettage

and cervical biopsy, apply 5 grams of EMLA Cream in each of the lateral vaginal fornices for
10 minutes. For minor surgical procedures on the external genitals, such as removal of
condylomata acuminata and vulval biopsies, as well as for use as an adjunct prior to local
anesthetic infiltration, apply a thick layer (5 to 10 grams) of EMLA Cream for 5 to 10 minutes.

Studies Reviewed Within This Submission:

A Toxicology

(1) Local Toxicity of EMLA in Female Dogs After Single Administration into the
Uterine Cavity via Laparotomy. Volume 1/ page 46.

(2) Vaginal Irritation in Dogs After Topical Administration of Xyloca|n®/C|tanest®
(EMLA) on 20 Consecutive Days. Volume 1/ page 80.

(3) General Toxicity of EMLA Given Rectally to Dogs for One Month. Volume1/
page 129.

B. Pharmacokinetic
| (1) Evaluation of Plasma Concentrations of Lidocaine and Prilocaine in the Study.

General Toxicity of EMLA Given Rectally to Dogs for One Month. Volume 1/
page 324.
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- Studies not Reviewed within This Submission:
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Note - Portions of this review were excerpted directly from the sponsor's submission.

Toxicology

1) Local Toxicity of EMLA in Female Dogs After Single Administration lnto the

Uterine Cavity via Laparotomy.

Study No.: 83019

Project No.: 802-10

Study Site: AB Astra, Toxicology Laboratories, S-151 85 Sodertalje, Sweden.

Date: Jan. 2, 1999

GLP/QA Statements: Yes

Test Compounds:

Generic name
Molar mass (g)
Batch number
Assay (%)

Lidocaine base
234.3

1621P

99.8

Source: Astra Lakemede! AB, Sweden.

" Animals:

Prilocaine

220.3
F11
99.5

The compositions of EMLA and placebo creams

Piacebo cream | EMLA 2% cream

Lidocaine base

Prilocaine

/

Arlatone 289

!

Carbopol 934

/

Sodium hydroxide p.a.

Purified water

i
{
!

pH

Batch number

Species: Dog

Number and sex: 6 females
Body weight: 8.0-10.2 kg.

Strain: Beagle

"\ ‘W)
f ]

WM’—

Age: 12-20 months

i

* 0.3 mlis placed in each cornu, total dose 6 mg EMLA/comu.

Dose groups:
Group No. No and‘se;< Animal no. Compound Dose (ml)
1 - 2F 165/83, 166/83 Phys. Saline 03x2"
2 2F 167/83, 168/83 EMLA placebo 0.3x2"
3 2F 169/83, 170/83 EMLA 2% 0.3x2*
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Surgical and administration_procedures:

Each dog was treated with subcutaneous medroxyprogesterone to ensure that they were in
anestrus phase during the study. Surgical procedure was performed under anesthesia. Uterine
centesis was performed in the center of each suture, and the test article was placed in the
lumen. Wound closure was performed in two layers using Dexon 2-0. All animals were
sacrificed and autopsied 3 days after treatment. :

Results:

Clinical observation: No clinical signs of toxicity were observed.

Food consumption, body weight and rectal temperature: Normal

Pathology: Tissue samples from ovaries, oviducts, both uterine homs, uterine body and the
uterine cervix were examined microscopically.

Group | Dog No. | Phase of Uterine cervix Uterine | Uterine | Oviducts | Ovaries
No. estrus including body homs
cycle vaginal fornix :
1 165/83 Proestrus | - - 1 - -
1 166/83 | Anestrus - - - - -
2 | 167/83 Metestrus | - - - - -
2 168/83 Metestrus | - - 2 - -
3 169/83 | Metestrus | - - 2 - -
3 170/83 | Proestrus | - - - -

A}

; -°° No changes
.- 1= Asmall area of sloughed-off endometrium, fibrin exsudation and inflammatory cell
reaction in the endo- and myometrium of the right uterine horn.
2 = Focus of slightly increased leukocyte infiltration in the left uterine homn.

Half the animals from each group showed the changes in uterine horns. No significant
compound related local irritation was observed.

¢

| (2) Vaginal Irritation in Dogs After Topical Administration of Xylocain®/Citanest®

(EMLA) on 20 Consecutive Days. e
Test substance: Name o Xy'l'ocaine® Citanest®
Molar mass 234.3 220.3
Batch No. 1554 01/78
Purity 99.4% 99.6%

Source Astra Astra
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Placebo cream for EMLA 5.0% cream:
Batch No. F2

Composition - —

EMLA 5.0% cream:
Batch No. F13

Xylocame® or Cltanest®lnject|on Solution

e it e e _

-
Animals: Female Beagle dogs, 7-11 months old,
Supplier: Kennel Rahojden, Orkelljunga, Sweden.

- Dose groups:

! Group | No. of Animal ref. No. | Treatment
No. animals
1 6 1/80 —6/80 Piacebo cream, vaginally, 1 ml
2 6 7/80-12/80 EMLA 5.0% cream, vaginally, 1 ml
3 2 27/80-28/80 Xylocaine/Citanest 50 mg, intravenously

Procedure: All dogs received a single subcutaneous injection of 1.8 ml Gestapuran to
synchronize their estrus cycles four weeks before the start of dosing. Approximately 1 ml of the
relevant cream was applied into the vagina daily for 20 days. The animals were examined .1

and 24 hours after the administration of the creams for signs of vaginal irritation. Vaginal
microbiological samples were taken on days 0, 9 and 19 of the administration. Body weight, .-
rectal temperature, food consumption, clinical signs and examination of the vaginal
microbiological flora were performed. Blood samples were also taken before and after (10, 20,
30, 45, 60, and 90 minutes) administration of the drug. Specimens of cervix including portio
and fornix vaginae, and vagina 2 ¢ inside the introitus vaglna were taken for histopathological
examination.

Vaginal irritation arading (scoring): The grade of reaction was judged according to Draize
-FHSA scoring system as given below.

No erythema (pale or pink) 0
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Slightly increased erythema (slightly red)

Definitely increased erythema (red) '

Marked erythema (very red) and/or petechial and point bleedings
Severe erythema (beetroot red) with bleeding

BWN -~

Study dates: Jan. 23, 1980 to Feb. 12, 1980
GLP/QA Statements: Yes

Results:

Body weight, rectal temperature, and food consumption were normal throughout the trial.

Clinical signs: Dogs 9/80 and 12/80 (group 2) have exudation (occasionally blood mixed)
on different days.

Vaginal reaction (scoring):

Maan 20 day yalues for vaginal observations in the control or
test group after daily application of placebo or 5.0 & BiILA

cream

Observation Placebo EMLA Tai) probability
. {comoarison placebo/EMLA)
R 2ero values (before start 0.833 0.528 40.9 %

of trial) :

1 hour after application 1.150 1.308 68.8 ¥

of formulations

24 hours after application 0.783 T5.275 ) 14.1 £,
of formulations ¢ .
Difference between 1 hour  + 0.317 + 0.781 8.6 %
2nd zero readings
* Difference between 24 hour = 0,050 + 0.747 0.3 &¥ -
ang zerp readings :
Difference between 24 znd .- 0.367 = 0.033 6.8 %
1 hour readings e

J

*'Sigﬁificant P < 0.0}

-Mild irritations were observed both in placebo and 5% EMLA cream groups at 1 hour after |
application. At 24 hour after application of the test formulations, the placebo group showed
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recovery but the EMLA group did not show any regression of erythema. The mean 20-day
reaction values of the two groups were equivalent.

Microbiological sampling:

Dog # Finding

1/80, 2/80, 3/80 and 4/80 (control group) Occasional to moderate growth on all samples.

6/80 (control group) Zero sample: plentiful growth
9 and 19 day samples: occasional growth

7/80 and 10/80 (treated group) No or occasional growth in zero-samples. And
plentiful growth in 8 and 19 day samples

8/80 (treated group) Zero sample: moderate growth

' 9 and 19 day samples: plentiful growth
5/80 (control), 9/80 (treated), 11/80 (treated) | Plentiful growth on all samples.
and 12/80 (treated group)

The bacterial growth in 5% EMLA cream treated group slightly increased over the control group,
but probably represented normal variation. Treatment with placebo or EMLA cream for 20 days
did not influence the bacterial flora of the experimental animals.

Plasma Concentration and Pharmacokinetic:

Piasma concentration (MeantS.D)

, | Time After first dosing After last dosing
- (min) Lidocaine (ng/ml) Prilocaine (ng/ml) [ Lidocaine (ng/ml) Prilocaine (ng/ml)
o 0 <10 <10

10 354499 164147 371138 179154
20 395+104 187448 4221144 202165
30 348+120 170+52 | 4221136 20971
45 3061148 136157 4141165 193463
60 2351142 108150 q 376+161 171161
90 111175 54126 224196 102+46

.

Maximum plasma concentrations of both lidocaine (320-565 ng/ml, 448187 ng/ml) and
prilocaine (155-260 ng/ml, 205+37 ng/ml) were reached 10-45 minutes after single
administration of EMLA. '

Area under the plasma con/i:entration bversus time curves (AUC ng.ml*.min.10?%)
of lidocaine and prilocaine:

Dog no. Lidocaine Prilocaine
JAUC 4y AUC oy 16 AUC gs  AUC gy 50

7/80 16.14 31.30 8.52 16.31

8/80 13.97 16.12 6.78 7.82
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Dog no. Lidocaine Prilocaine

AUC gy AUC aayso | AUC gy AUC aay1o
9780 29.42 26.74 11.80 13.16
10/80 28.00 25.88 12.63 13.04
11780 32.72 44.02 14.50 20.83
12/80 20.10 43.31 11.26 17.16
MeantSD. | 23.39t | 31.22t | 10.92% 14721
: 7.70 1083|281 4.44

AUC 419 /AUC 4, 4 ratio for lidocaine and prilocaine:

Dog no. AUC 4y 1o/AUC 44y 4
Lidocaine  Prilocaine

7/80 1.94 1.92

8/80 1.15 1.15

9/80 0.91 1.11

10/80 0.92 1.03

11/80 .11.35 1.44

12/80 2.16 1.52

Mean+ S.D. | 1411053 | 1.361+0.33

This apparent 40% increase in AUC 4, 1J/AUC 4, 4 is not supported by the data. (1). Thereis a
large variation in AUC values (13.97 — 32.72 and 6.78 — 14.50 ng.m!".min.10%for lidocaine and
prilocaine on day 1, respectively) as shown above. (2). The C,,, and t,,, of both lidocaine and
"prilocaine did not change significantly after 20 days of dosing. (3). The half-life of lidocaine in
_ dog is 1-2 hours [J Vet Pharmacol Ther 1981; 4(2): 129-33]. (4). Blood samplings were done

= for 90 minutes only. (5). Small number of animals was used. (6). Rectal administration of
EMLA cream in dogs did not show any increase in AUC ,, 2,//AUC 4, of both lidocaine and
prilocaine (see next experiment).

Systemic availability (F=AUC ,,, /mean AUC ) of lidocaine and prilocaine:

Dog no Lidocaine Prilocaine
AUC(ng.ml".min.10%) F AUC (ng.ml''min.10%) F

27/80 39.31 1.00 (1.V.) 17.38 11.00 (1.V.)
28/80 45.15 1.00 (1L.V.) 16.35 1.00 (1.V.)
7/80 16.14 038 - 8.52 0.50

8/80 13.97 -10.33 6.78 0.40

9/80 29.42 7 10.70 11.80 0.70
10/80 28.00 , 0.66 12.63 0.756
11/80 32.72 0.77 14.50 0.86
12/80 20.10 0.48 11.26 0.67
MeantS.D. [ 23.3917.70 0.55+0.18 10.9212.81 0.65+0.17
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The estimated systemic availability was 55% (range 33-77%) for lidocaine and 65% (range 40-
86%) for prilocaine. These data suggest a by-pass of the liver following vagina! administration.

Pathology:

Pathology

Group 1, Placebo

Group 2, Xylocain®/Citanest® § % creanm

-0og X9, Dog No.

1/80 2700 3/8) &/S0 §/83 6/80

7/6G _6/80 9/80 10/80 11/80 12/80

6ross changes 7 B . . ’ . .8 9
Microscopic changes
Portic i i . 1 . . 1 1 10
Farnix 1 1 1 1 1 1 1 1 10
Yagine 2 4 2 . 5 4 6 4 4 6 6
Estrous cycle stzge 3 3 3 3 3 3 3 3 3 3 3
ko changes
] focal slight lymphocyte infiltration in the nucosa
: 2 .voderate degree of chronic colpitis
: 3 Diesirus
- a4 « $light degree of chronic colpitis
5 Noderate degree of cnronic colpitis with patchy epithelial
ryperplasia
6 Siignt degree of chronic colpitis with patchy epithelial
hyperplasia -
7 S1ight cyanosis ¢
) 8 A fea brown potechiae on the nucosa) foldings
9 Sparse amounts of yellow aucus

¢

piffuse infilt-ation of mainly 1ymphocytic cells in
the mucous mesbrane.

a

The treatment did not have any apparent adverse effect at the application sites or hormonal
effects on the vaginal epithelium. Slight to moderate degree of chronic colpitis was observed in
both groups. The possibility of a relationship between treatment and the endometritis-
endocervicitis in dog 12/80 (5% EMLA group) can not be ruled out.
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(3) General Toxicity of EMLA Given Rectally to Dogs for One Month.

Test compounds:

Lidocaine base: Batch# 1621... ... . _ “-used for the 2% EMLA cream
Batch # 28530-02, . .. »rity, used for the 5% EMLA cream

Prilocaine: Batch#F 12B, = ".ty, used for the 2% EMLA cream.
Batch#F 11, _—._.../ used for the 5% EMLA cream

Supplier for both drugs: Astra Lakemedel AB, Sweden.
Formulations:

Compound Placebo EMLA 2% cream | EMLA 5% cream

(%) _| (formulation 1) (formutation 2) (formulation3) |
- ?"L
Animals: Species — dog Strain — Beagle Age - 8-9.5 months Body

weight - males: 8.4-14.8 kg and females: 7.2-13.3 kg
Dosing dates: 26-27 April 1983 to 24-26 May 1983.
Route Rectal
Chnlcal signs (daily), food consumption (daily), body weight (weekly), and rectal

- temperature (weekly) were measured during the study. A proctoscopical

' examination was performed before the start of dosing. Special attention was
directed during the first hour after dosing to see if defecation occurred and if the
feces contained formulation.

ECG recording were done before dosing and 1, 3, and 24 hours after dosing on
experimental days 0 and either Day 21 or Day 23. In groups 1 and 5 the
amplitudes of P, Q, R and S wave, S-T¢J, ST segment and T waves, and the P-R,
QRS and Q-T intervals were measured in all the leads. Heart rate was determmed

- by counting the number of R waves within a 15-second time interval.

Ophthalmoscopy: Before and the end of the study.
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Dose groups_and animal numbers

e 0 oo

Group No. Anima) reference Compound Daily Administra- [ormula-
no. and number dose tion volune tion
sex LMLA  cream
rnglkg ml/kg

3 K 429/83-431/83 S
1 /B3-431/83 Untreated - - -
37 432/83-434/83 :

3 M 3-437/83°
2 3 M 435/02-43778 Placebo - 0.2 1

3 F 438/83-410/83

- !
; 3 M 481783-433/63  pynr 5 g2 2

3 F 443/83-446/83

4 3 M 447/83-449/83 EMLA 22 12 0.60 ?
3 F 450/83-452/83

3 M 453/83-455/83
37 456/83-458/83

T,
-

EMLA 5% 12,5 0.25 3

, Group 1 was not treated with a test or placebo formulation, but in ali other respects it
was identical to the other groups.

'Dogs 432/83, 433/83 and 434/83 accidentally received EMLA 2% on day 13. However,
the dogs were immediately purged with 100 m! physiological saline, and the correct dose of
placebo was given. . -

?Dogs 435/83, 436/83 and 437/83 accidental‘ly received 0.60 ml/kg of EMLA placebo on

day 0

Clinical pathology: The following parameters were analyzed. _ L

Hematology

Packed cell volume (PVC)
Hemoglobin (HB)
Erythrocytes (RBC)

Sedimentation rate (SR)

Reticulocytes (RTC)

Erythrocyte indicies (MCV, MCH, MCHC)
Leukocytes (WBC) «
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Differential leukocyte counts (BAND, SEG, EOS, BASO, LYMF, MONO, IMM)
Piatelet counts (TRC)
Activated Partial thromboplastin time (APTT)

Blood chemistry Urinalysis

Glucose (GLS) pH (U-PH)

Bilirubins (BLR) Osmolality (UOSM)

Urea (URE) Protein (UPTN)

Total serum protein {T5P) Gilucose (UGLS)

Albumin (ALB) Keto-bodies (UKET)
Quotient albumin/globulin (A/G) Occult blood (UOCC)
Cholesterol (CHL) - B{1irubins (UBLR)
Alkaline phosphatasc (AP) Analysis of sediment:
Aspartate aminotransfcrase (ASAT) Red blood cells (URBC)
Alaninc aminotransferase (ALAT) White.blood cells {UWBC)
Ornithine carbsmoyltransferase (0CT) Epithelial cells (UEPT)
Sodium (SNA) Casts (UCST)

Potassium (S-K)
~ Calcium (SCA)
. Chloride (SCL)
4 Magnesium (SMG)
" Phosphate (S-P)

Pathology: Tissue samples for microscopic examinations were taken from the following

organs.
¢

Bratn Liver Adrenal gland
Optic nerve Gallbladder Kidney

Sciatic nerve : Pancreas Urinary bladder
Eye Heart Testis

Trachea Aorta . Epididymis

Lung Bonc marrow Prostate

Tongue Cervical lymph node Ovary
Submandibular gland Mesenteric 1ymph node Fallopian tube
(sophagus 7/ Spleen Uterus

Stomach Thymus Vagina
Duodenum Pituitary gland female mammary gland
Jejunum Thyroid and Skin

Ieum Parathyroid glands Skelctal muscle
Colon .

Rectum and anus
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The specimens were stained with hematoxylin and eosin. The rectum and anus
specimens were additionally stained with a combination of alciane blue pH 2.5 and periodic acid
Schiff (PAS) stain.

Plasma concentration: Blood samples were taken before dosing and 30 min., 1, 3 and 24
hours after dosing on days 0 and 21 or 23 from jugular vein.

Statistical analysis: No statistical analysis was performed due to small number of animals.

GLP/QA Statements: Yes

Results:

Clinical signs: Defecation within one hour after dosing in most of the animals. No significant
drug product was present in the feces. Rectal bleeding was observed in the following animals.

Dog number | Group | Sex | Day
434/83 1 F 19
443/83 3 M 4
451/83 4 F 5&25

Food consumption: Normal
Body weight: No significant change.

*Rectal temperature: Normal

_‘Electrocardiograghy: No significant changes occurred during the study.

-—

Ophthalmoscopy: No effect related to treatment could be detected.
Clinical pathology:
Hematology, blood chemistry and urinalysis: No effect.
Gross pathology: No significant findings.
Organ weights: No significant differences '
‘Microscopic pathology: Number of animals per group per sex (total 3 M & 3 F/group) displaying
histopathological changes is shown below.

Summary of microscopic finding

Organ ’ Group1 | Group2 | Group3 |Group4 | Group 5~
M FIM F [M F M F M F
Lungs (lympho-histiocytic granulomns) 1 |1 - 2- |- 2 0 1- (1 {1
Jejunum (ascarid worms) - - - - - |- - - 1 1 |-
Rectum and anus Dermatitis - T E R N R R E
Hyperemic mucosa | - 1 - - - - - - - |-
Perifolliculitis - - - - - - - - - |1
Liver (microfocal necrosis) 1 1 - 1 1 - - 1 |-
Thymus (slight involution 1 1 1 - |1 12 1 1 1 11
Pituitary gland (microcyst) - 1 1 1 - 1 - 1 1- | -
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Organ Group1 | Group2 | Group3 | Group4 | Group 5

M FIM F |[M F M F M F
Thyroid gland (C-cell hyperplasia) 1 2 - 2 |- 2 12 |- 2 |-
Adrenal gland (cortical nodulus) - 1 1 - - - - - - |1
Kidney (lympho-histiocytic granuloma) | - 2- |- 2 1 1 - 1 1 |-
Urinary bladder (focal cystitis) - 1 1 1 - 1 - 1 - 11
Prostate (microfocal prostatitis) 1 - 1 |- 3 |- 1 - 1 |-
Ovary (large, occasionally cystic 2 |- - - 1 - 2 |- 12
corpora lutes)

" There were no significant histopathological findings that could be related to tesf compound.
Microscopic examination of rectum and anus (dermatitis, hyperemic mucosa and perifolliculitis)
did not reveal any EMLA cream treated adverse effects.

(4) Evaluation of Plasma Concentrations of Lidocaine and Prilocaine in the Study.
General Toxicity of EMLA Given Rectally to Dogs for One Month.

" Formulations:

Compound Placebo [ EMLA 2% cream | EMLA 5% cream
(%) (formulation 1) (formulation 2) | (formulation 3)

o T S d - e e

e aa e e e oo+ v mmtmsbem e e

A - - -

/

‘Animals: Species — dog Strain — Beagle®
Body weight - Male: 8.4-14.8 kg and females: 7.2-13.3 kg
Age - 8 - 9.5 months 3 animals/sex/group (same as experiment #3)

Route: Rectal

Dosing: Daily ' _

Dose groups: (1) untreated, (2) EMLA placebo cream, (3) 5.0 mg/kg (2% EMLA),
(4) 12 mg/kg (2% EMLA crga’i'n) and (5) 12.5 mg/kg (5% EMLA) :

Blood samples were taking from jugular vein on days 0 and 23, before dosing and at 0.5,
1.0, 3.0 and 24 hours after dosing.

Study dates: Experiment was conducted during April to May 1983. Bioanalysis was
performed in October-November 1983

GLP/QA Statements: Yes
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Group # Plasma concentration of lidocaine (ng/ml) on day O at
h, 05h 1h, 3h 24 h
1 M <10 <10 <10 <10 <10
F <10 <10 <10 <10 <10
2 M <10 <10 <10 <10 <10
F <10 <10 <10 <10 <10
3 M <10 97177 143+92.0 <10 <10
F - 2441321 2141321 <10-30 <10-
4 M <10 185177 234149 145153 <10
F <10 92+23 160+13 72133 <10
5§ M <10 124126 170163 119176 <10
F <10 114130 109161 65129 <10
Group # Plasma concentration of lidocaine (ng/ml) on day 21-23 at
0.0h, 0.5h 1 h, 3h 24 h
1 M <10 <10 <10 <10 <10
F <10 <10 <10 <10 <10
2 M <10 <10 <10 <10 <10
F <10 <10 <10 <10 <10
3 M <10 85+45 84130 1944 <10
F - 135499 199173 3418 :
4 M <10 99+7 116111 78148 <10
F <10 145460 115124 96+43 <10
5 M <10 133199 142184 99+83 <10
F <10 156+26 79136 . 2615 <10
¢
AUC 44, (ng.h/ml) [MeantS.D ]
Group Sex Day 0 Day 21-23
Lidocaine Prilocaine Lidocaine  Prilocaine
3 M 23911563 - 169162 4116
F 4091515 2021226 3461149 110+108
4 M | 832469~ 141146 275163 7315
F 320+34 100123 316100 92433
5 M 396+110 130149 346+157 117138
F 260+100 112429 206161 84124
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Cmax (ng/ml) [Mean+S.D.]

Group | Sex Day O Day 21-23
Lidocaine Prilocaine Lidocaine Prilocaine

3 M. 143182 |- 91+35 1843

F 2444321 | 1224124 199+73 | 97157
4 M 248139 75124 119+15 | 301

F 160+13 50+13 150452 | 4417 o
5 M 186165 69+33 168192 | 55423

F 138143 5318 156126 | 55+12

The absorption of both drugs was similar with a t,,, between 0.5 — 1 hour on both days 0 and
23. There were no significant differences in Cpg, 0n days 0 and 23 indicating no cumulative
effects. Due to large variation in individual values and small number of animals, the AUC
values were highly variable (164 to 436 ng.h.ml" of lidocaine in males and 161 to 275 ng.h.m!"
of lidocaine in females of group § on day 21) of both drugs. Lidocaine and prilocaine could not
be detected in the plasma 24 hours after the administration, indicating fast elimination from the
blood. There did not appear to have gender effect. The systemic exposure to lidocaine was
greater than that of prilocaine on both days 0 and 23. '

Overall Summary and Evaluation

L

- EMLA Cream is comprised of lidocaine base (2.5%) and prilocaine base (2.5%). These two
different compounds exist as a eutectic mixture in the oil phase of an emulsion. The FDA
aoproved EMLA cream on December 30, 1992 as a topical anesthetic for use on normal intact
skin for local analgesia. The package insert also states that “EMLA is not recommended for
use on mucous membranes because limited studies show much greater absorption of lidocaine

‘and prilocaine than through intact skin." The purpose of the present supplement NDA is to
provide documentation to support safe and effective use of EMLA as a topical anesthetic for

~ superficial minor surgery of genital mucous membranes. Three preclinical toxicity studies and
one pharmacokinetic study in dogs submitted in this supplement are summarized below. _
Single administration of 12 mg/dog of 2% EMLA cream, placebo cream or saline into the uterine
cavity via laparotomy revealed focal reactions in one uterine homn of one dog in each group
(total 2 animals/group). This may be due to the administration (surgical) procedure since no
other changes that could be related to the treatment with test article were detected. Clinical
observation, body weight, food consumption and rectal temperature were within normal limits.

Vaginal irritation after topical administration of 1 ml EMLA cream (5%) daily for 20 days was
‘studied in dogs. The body weight, rectal temperature and food consumption remained normal
throughout the experiment. Vaginal microbiological flora on days 0, 9 and 19 did not reveal any
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significant infection related to drug application. The mean 20 day irritation values of the
placebo and EMLA cream groups were equivalent but a clear significance (p< 0.01) was
obtained when the difference between the mean zero time and 24 hour reading were '
compared. This reaction regressed in the placebo group but remained unchanged in the EMLA
group after 24 hours of the application. The pathological examination of the genital organs did
not show any adverse effects of the test compound at the application site. The systemic
availability of lidocaine and prilocaine indicated a by-pass of the liver and reduction of the first-
pass hepatic elimination of EMLA cream following vaginal administration. Maximum plasma
concentrations of the drugs (320-565 ng/mi for lidocaine and 155-260 ng/mi for prilocaine) were
reached within 10-45 minutes after vaginal application. These plasma levéls are approximately
two fold of the maximum concentration of lidocaine (180 ng/ml) and prilocaine (150 ng/mi)
reached in patients after 20 minutes of the application of 10 g of EMLA cream for 10 minutes to
vaginal mucosa. These plasma levels in dogs are approximately 10 times below the known
human toxic levels for both lidocaine (5000 ng/ml) and prilocaine (6000 ng/ml).

An apparent 40% increase in AUC 4, 1/AUC ¢, after vaginal administration reported by the
sponsor is not supported by the data. (1). There is a large variation in AUC values (13.97 —
32.72 and 6.78 ~ 14.50 ug.ml".min. for lidocaine and prilocaine, respectively, on day 1) as
shown on page 7. (2). The C,.. and t.., of both lidocaine and prilocaine did not change
significantly after 20 days of dosing. (3). The half-life of lidocaine in dog is 1-2 hours {J Vet
Pharmacol Ther 1981; 4(2): 129-33]. (4). Blood samplings were done for 90 minutes only. (5).
Small number of animals was used. (6). Rectal administration of EMLA cream in dogs did not
show any increase in AUC 4, 2//AUC 4,,, of both lidocaine and prilocaine. Therefore, data do
not support accumulation of drugs after repeated administration of EMLA cream.

'One month rectal administration of EMLA cream [2% (12 mg/kg) and 5% (12.5 mg/kg)] in dogs

*did not indicate any effect on body weight, food consumption, rectal temperature, hematology,

and urinalysis. There were no ECG changes or ophthalmic changes associated with treatment.
Specifically, there were no histopathological findings in the rectum of 2% EMLA cream or 5%
EMLA cream treated groups that could be related to treatment. This study did not show
systemic or local toxicity at all the doses tested. No observed adverse effect level (NOAEL) or
no observed effect level (NOEL) cannot be determined since lowest observed adverse effect
level (LOAEL) could not be established possibly dug to small number of animals and/or use of a
high dose that failed to produce a clear-cut adverse effect in this study.

The maximum plasma concentrations (C,,,,) of both lidocaine and prilocaine in beagles were

reached within 0.5-1 hour aftér rectal administration. This is similar to that seen in rat, rabbit ..
and man. At the highest dose tested (12.5 mg/kg), the plasma levels of both lidocaine (114-238
ng/ml in males and 839-178 ng/ml in females) and prilocaine (31-88 ng/ml in males and 44-60
ng/ml in females) remained below the human toxic level for these drugs (5-6 pg/ml). Human
safety margin at the highest dose tésted in dogs is about 25 times based on TK/PK. The
plasma concentrations of prilocaine were lower than that of lidocaine in both male and female
dogs. There were no significant differences in either the C,,,, or t.., values between the single
and repeated administrations. It was not possible to calculate half-life due to insufficient
number of data points (2 points) in the terminal phase of elimination. The elimination of both
drugs from the biood was fast. No detectable plasma levels (10 ng/ml) of lidocaine and
prilocaine were seen 24 hours after the administration in any group.
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