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NDA 19-384/5-027

Henrietta H. Ukwu, M.D. NOV 29 1995
Director

Regulatory Liaison

Merck & Co., Inc.

P.O. Box 4, BLA-30A

West Point, PA 19486-0004

Dear Dr. Ukwu:

Please refer to your September 29, 1995, supplemental new drug application (NDA) submitted
under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Tablets NOROXIN®
(norfloxacin).

The supplemental application provides for revisions to thé CONTRAINDICATIONS,
WARNINGS, PRECAUTIONS, and ADVERSE REACTIONS sections of the package insert
in.accordance with the Divisional letter dated June 2, 1995, to all quinolone NDA holders.

We have completed the review of this supplemental application and have concluded that adequate
information has been presented to demonstrate that the drug is safe and effective for use as
recommended in the August 1995, "097 017 002" final printed labeling submitted September 29,
1995. Accordingly, the supplemental application is approved effective on the date of this letter.

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

If you have any-questions, please contact:

Ms. Pauline Fogarty
Regulatory Health Project Manager
(301) 443-6797

Sincepely,

Maryéllizning, M.D., Ph

Director
Division of Anti-Infective Drug Products
“Office of Drug Evaluation IV

Center for Drug Evaluation and Research

., FACP
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PHARMACEUTICALS

- Roberts Laboratories Inc., a subsidiary of

ROBERTS PHARMACEUTICAL CORPORATION -
Eatontown, NJ 07724, USA. - S s T

. TABLETS

NOROXIN®
(NORFLOXACIN)

DESCRIPTION
NOROXINt (Norfloxacin) is a synthetic, broad-spectrum

antibacterial agent for orai administration. Norfloxacin, a flio--

s roquinolone, is 1-ethyl-6-fluoro-1,4-dihydro-4-0xo-7-(1-piper-

azinyl)-3-quinolinecarboxylic acid. Its empirical formula is
C16H1gFN303 and the structural formuta is: L : )
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Norfloxacin is a white to pale yellow crystalline powder with

" a molecular weight of 319.34 and a melting point of about

- 221°C.Itis freely soluble in glacial acetic acid, and.very slightly
soluble in ethanol, methanol and water.

NOROXIN is available in 400-mg tablets. Each tablet con-

- tains the following inactive ingredients: ceifulose, croscarmel-

lose sodium, hydroxypropyl celluiose, hydroxypropyl

i methylcellulose, iron oxide, magnesium stearate, and tita-

nium dioxide.

Norfloxacin, a fluoroquinolone, differs from non-fluori-
nated quinolones by having a fluorine atom at the 6 position
and a piperazine moiety at the 7 position. - .

" CLINICAL PHARMACOLOGY

In fasting healthy volunteers, atleast 30-40% of an oral dose
of NOROXIN is absorbed. Absorption is rapid following single
doses of 200 mg, 400 mg and 800 mg. Atthe respective doses,
mean peak serum and plasma concentrations of 0.8, 1.5 and
2.4 ug/ml are attained approximately one hour after dosing.

- The presence of food may decrease absorption. The effective

=+ half-life of norfloxacin in serum and plasma is 3-4 hours.

. Steady-state concentrations of norfloxacin will be attained

within two days of dosing.

In healthy elderly volunteers (65-75 years of age with nor-
mal renal function for their age), norfloxacin is eliminated
more slowly because of their slightly decreased renal func-
tion. Drug absorption appears unaffected. However, the effec-
tive half-life of norfloxacin in these elderly subjects is 4 hours.

The disposition of norfloxacin in patients with creatinine
clearance rates greater than 30 mL/min/1.73m? is similar to
that in healthy volunteers. In patients with creatinine clear-

" ance rates equal to or less than 30 mL/min/1.73m2, the renal

efimination of norfloxacin decreases so that the effective
serum half-life is 6.5 hours. In these patients, alteration of dos-
age is necessary (see DOSAGE AND ADMINISTRATION)._Drug
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NOROXIN® (NorfloXacin)

rol ein binding of norflgxaciri

Renal Parenchyma

* Prostate " 25 jia/g
Seminal Fluid 2.7 ug/mL
Tg§_tjcle _ 1.6 ug/g-

] . 30pg/g

. 19ug/g

" 6.9 pg/mL (after two
. 200-mg dpses) .

Norfloxacin has in vitro activity against a broad range of
gram-positive and gram-negative aerobic bacteria. The fiuo-

rineatom at the 6 position provides increased potency against -

gram:negative organisms, and the piperazine moiety at the 7
position is responsible for antipseudomonal activity.

Norfloxacin inhibits bacterial deoxyribonucleic acid synthe-
sis and_is; bactericidal: At the molecular levei, thrée specific
events are attributed 10 norfloxacin in E. coliceils:

1} inhibition of the ATP-dependent DNA supercoiling reac-
tion catalyzed by DNA gyrase, o

2) inhibition of the relaxation of supercoiled DNA,

3} promotion of double-stranded DNA breakage.

Resistance to norfloxacin due to spontaneous mutation in
vitrois a rare occurrence (range: 10-9 to 10-'2 cells). Resistant
organisms have emerged during therapy with norfloxacin in
less than 1% of patients treated. Organisms‘in which develop-

_ mentofresistance is greatest are the following:

Pseudomonas aeruginosa

Klebsiella pneumoniae

Acinetobacter species

Enterococcus species :

For this reason, when there is a lack-of satisfactory clinical
response, repeat culture and susceptibility testing should be
done. Nalidixic acid-resistant organisms are generally suscep-
tible to norfioxacin in vitro; however, these organisms may
have higher MICs to norfloxacin than nalidixic acid-suscepti-
ble strains. There is generally no cross-resistance between
norfloxacin and other classes of antibacterial agents. There-

fore, norfloxacin may demonstrate activity against indicated

organisms resistant to some other antimicrobial agents
including the aminoglycosides, penicillins, cephalosporins,
tetracyclines, macrolides, and sulfonamides, including com-
binations of sulfamethoxazole and trimethoprim. Antagonism
has been demonstrated in vitro between norfloxacin and
nitrofurantoin.

Norfloxacin has been shown to be active against most
strains of the following organisms both in vitro and in clinical
infections {see INDICATIONS AND USAGE):

Gram-positive aerobes:

Enterococcus faecalis

Staphylococcus aureus

Staphylococcus-epidermidis

Staphylococcus saprophyticus

Streptococcus agalactiae
Gram-negative aerobes:

Citrobacter freundii

Enterobacter aerogenes

Enterobacter cloacae

Escherichia coli

Klebsiella pneumoniae

Neisseria gonorrhoeae

Proteus mirabilis

Proteus vulgaris

Pseudomonas aeruginosa

Serratia marcescens

Norfloxacin has been shown to be active in vitro against
most strains of the following organisms; however, the clinical
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“"iRat In healhy voluntesrs. In patients with creatinine clear--
ance rates equal to or less than 30 mL/min/1.73m?, the renal
elimination of norfloxacin decreases so that the effective
serum half-life is 6.5 hours. In these patients, alteration of dos-
ageisnecessary (see DOSAGE ANDADMINISTRATION). Drug
absorption appears unaffected by decreasing renal function.

Norfloxacin is eliminated through metabolism, biliary
excretion, and renal excretion. After a single 400-mg dose of
NOROXIN, mean antimicrobial activities equivalent to 278,
773, and 82 g of norfloxacin/g of feces were obtained at 12,
24, and 48 hours, respectively. Renal excretion occurs by both
glomerular filtration and tubular secretion as evidenced by the
high rate of renal clearance (approximately 275 mL/min).
Within 24 hours of drug admi istration, 26 to 32% of the -
administered dose is recovered in the urine as norfloxacin
with an additional 5-8% being recovered in the urine as six
active metabolites of lesser antimicrobial potency. Only a
small percentage (less than.1%) of the dose is recovered there-
after. Fecal recovery accounts for another 30% of the adminis-
tered dose.

Two to three hours after a single 400-mg dose,
centrations of 200 ug/mL or more are attained in
healthy volunteers, mean urina
c¢in remain above 30

urinary con-
the urine. In
ry concentrations of norfioxa-
pg/mL for at least 12 hours following a
400-mg dose. The urinary pH may affect the solubility of nor-
floxacin. Norfloxacin is least soluble at urinary pH of 7.5 with
greater solubility occurring at pHs above and below this value.

YRegistered trademark of MERCK & CO., Inc.
COPYRIGHT © MERCK & CO., Inc., 1986, 1989
All rights reserved -
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Proteus vulgaris
Pseudomonas aeruginosa
Serratia marcescens
Norfloxacin has been shown to be active in vitro a
most strains of the .“o._oimsw..o_.mmzmwamn...6<<m<m_1.
ignifican, es i .
Gram-positive aerobes:
Bacillus cereus
Gram-negative aerobes:
Acinetobacter calcoaceticus
Aeromonas species
Alcaligenesspecies
Campylobacterspecies
Citrobacter diversus
Edwardsiella tarda
Flavobacterium species
Hafnia alvei
Klebsiella oxytoca
Klebsiella rhinoscleromatis
Morganella morganii
Providencia alcalifaciens
Providencia rettgeri
Providencia stuartii
Salmoneliaspecies
Shigella species
Vibrio cholerae
Vibrio parahemolyticus
Yersinia enterocolitica
Other:
Ureaplasma urealyticum
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Léboratory

& for Cli
Standards (NCCLS) approved procedure (M2-A4:— Per- .

formance Standards’ for Antimicrobial Drsk\Sdsmphbd‘E/
Tests 1990). This method has been’ recommen yv:th-

the 10-ug norfloxacin disk to testsusce tl
Interpretation involves coﬂré"%ath
lt ra‘?&

boratory ﬁr ng of

in-the disk test with mlmm
for norfloxacin. Reports* fro

the standard single-disk susceptublllty“test with a 10—ug nor-

floxacin disk should beintérpreted: ap(;ofdirg foitheﬁmSng
criteria {these: bhtérré‘é‘p'ﬁl?'t'biisaléi‘
prostatic mfectlons) ’

- Zone dlameter(mm[ mterprggatlgn_ :
=17 ' (S) Susceptibley vz rc
13:16. - - {1} Intermedlatqu\g V&
e ‘<12 - ..~ {R)Resistant .

A report of “Susceptlble mdrcates that ;he q epp is
likely to be inhibited by generally achievable " atlc
tissue levels. A report of “Intermediate” mdlcate eﬂt‘est
results:be considered equivocal or indeterminate. A report of
“Resistant” indicates that achievable concentrations of the
antibiotic are unlikely to be . |nh|b|tory and other therapy
should be selected.

Standardnzed procedures requnre the use of Iaboratory con-
trol organisms. The 10-ug norfloxacin disk should give the fol-
lowing zone diameter:

.

Organism ) Zone diameter {(mm)

E. coli ATCC 25922 28-35
R aeruginosa ATCC 27853 22-29
S.-aureus ATCC 25923 ©17-28

Other quinolone antibacterial disks should not be substi-
tuted ‘when' performing susceptibility tests for norfloxacin
because of spectrum differences with norfloxacin. The 10-ug
norfloxacin disk should be used for all in v:tro testing of iso-
lates using diffusion techniques.

Dilution Techniques: Broth.and agardilutioh methods, such as

those -recommended by the. NCCLS (M7-A2—Methods for
Dilution Antimijcrobial -Susceptibility Tests for Bacteria that
Grow Aerobically 1990}, may be used to determine the mini-
mum inhibitory concentration {(MIC} of norfloxacin. MIC test

‘results-should be interpreted according to the following crite-

ria (these criteria apply to isolates from urinary tract or pros-
tatic mfectlons)

MU ml. © Intérpretation
- <4 (S) Susceptible
8 (I} Intermediate
216 {R) Resistant

As with standard diffusion methods, dilution procedures
require the use oflaboratory control organisms. Standard nor-
floxacin powder shoutd give the following MIC values: °

Organism " MIC range (1118
E. coli ATCC 25922 0.03-0.12

E. faecalis ATCC 29212 2.0-8.0

P, aeruginosa ATCC 27853 1.0-4.0

S. aureus ATCC 29213 0.05-2.0
INDICATIONS AND USAGE
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) J¥VIHOXAUIN NAS N Vitro activity against a broad range of
= ——eess B RwSEW N

;fNOROXIN' {Norfloxacin) is a synthetic, broa d-spectrum - fineatom atthe 6p0$|_t|on provides increased potency against:
: . 2 " D gram:negative organisms, and the piperazine motety atthe 7'

Ntibacterial agent for ora| administration. Norfloxacin, a fluo- it E - : P

Squinolone, i 1- ethyl-6-luoro-1,4-dihydro-4-oxe. 3. {1-piper- POSitionis responsible for antipseudomonal activity.. - = .

'zinyl)—3-qui;xolinecarboxylic acid. Its empirical formula js _ Norfloxacin ponibits bacterial deoxyribonucleic acid synthe-

11 sH18FN303 and the structaral formulais: | . -S18.and is bactericidal. At the molecular level, three specific »

C.H tion (.:ata_lly_'zed by DNAgyrasp, .
5 2) inhibition of the relaxation of supercoiled DNA,
3} promotion of double-stranded DNA breakage.

"N N N Resistance to n°rﬂoxa_‘?.iﬂ_gi‘,,%..towsnautaneol,:s..mumim, in
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:

19-384 / S-027

ADMINISTRATIVE and CORRESPONDENCE
DOCUMENTS




NOV 29 1995

Review of Final Printed Labeling

NDA 19-384/S-027

DATE OF SUBMISSION: September 29, 1995
" DATE REVIEW OF LABELING BEGUN: October 25, 1995
DATE REVIEW OF LABELING COMPLETED: October 26, 1995

APPLICANT: Merck & Co., Inc.
West Point, PA 19486-0004

DRUG: Generic - norfloxacin
Trade - NOROXIN®

DOSAGE FORM: Tablets

ROUTE OF ADMINISTRATION: Oral

DISCUSSION

On June 2, 1995, the Division issued a letter to all quinolone
holders requesting that the CONTRAINDICATIONS, WARNINGS, and
PRECAUTIONS sections of their package inserts be revised to
include information about the association between tendinitis
and/or tendon rupture and fluroquinolones. This supplemental
appllcatlon with final printed labeling (FPL) prov1des for those
revisions.

CONTRAINDICATIONS

This section has been revised to read: "NOROXIN (norfloxacin) is
contraindicated in persons with a history of hypersensitivity,
tendinitis, or tendon rupture associated with the use of
norfloxacin or any member of the quinolone group of antimicrobial
agents."

The revision is acceptable.

WARNINGS

This section has been reorganized, and a new paragraph added as
follows:

Paragraph 1l: The 1nformat10n on the use of the product in
children

Paragraph 2-3: CNS information



Paragraph 4: Anaphylactoid or anaphylactic reaction
information

Paragraph 5-7: Pseudomembranous colitis information

Paragraph 8:

These revisions are acceptable.

PRECAUTIONS

Information for Patients

The following new phrase has been added under the heading
"pPatient should be advised:"

"- to discontinue treatment and inform their physician if they
' experience pain, inflammation, or rupture of a tendon, and
to rest and refrain from exercise until the diagnosis of

tendinitis or tendon rupture has been confidently excluded."

The revision is acceptable.

ADVERSE REACTIONS
Post Marketing

Musculoskeletal
"Tendon rupture" has been added to the list of adverse events
~under this heading.

The revision is acceptable.

Recommendation:
An approval letter should be issued 1nform1ng the applicant that

the FPL is approved.
aulzﬁe F gafty
anager
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