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Ms. Ann Marie Assumma
Associate Director
Regulatory Affairs -
Pharmaceutical Division
Bayer Corporation

400 Morgan Lane

West Haven, CT 06516-4175

Dear Ms. Assumma:

Please refer to your, supplemental new drug applications (NDA's) dated March 24, 1995,
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for CIPRO®
(ciprofloxacin) Tablets, NDA 19-537/5-025, and CIPRO® I.V. (ciprofloxacin) For Intravenous
Infusion, NDA's 19-847/5-012, NDA 19-857/S-013, and NDA 19-858/S-011.

We acknowledge receipt of your amendment dated September 24, 1996, and your facsimile dated
September 25, 1997, in which you agreed to the proposed labeling changes.

These supplemental applications provide for revisions to the WARNINGS, PRECAUTIONS and
ADVERSE REACTIONS sections of the labeling.

We have completed our review of these supplemental applications and have concluded that adequate
information has been presented to demonstrate that the drug product is safe and effective as
recommended in the draft labeling dated September 24, 1997, and amended in your facsimile dated
September 25, 1997. Therefore, they are approved effective on the date of this letter.

The 1abeling revisions agreed to in your facsimile dated September 25, 1997, are are as follows:

WARNINGS
This new paragraph will replace the second paragraph of this section:

- “Convulsions, increased intracranial pressure, and toxic psychosis have been reported in patients
receiving quinolones, including ciprofloxacin. Ciprofloxacin may also cause central nervous
system (CNS) events including: dizziness, confusion, tremors, hallucinations, depression, and,
rarely, suicidal thoughts or acts. These reactions may occur following the first dose. If these
reactions occur in patients receiving ciprofloxacin, the drug should be discontinued and
appropriate measures instituted. As with all quinolones, ciprofloxacin should be used with caution



CIPRO
Page 2

in patients with known or suspected CNS disorders that may predispose to seizures or lower the
seizure threshold (e.g. severe cerebral arteriosclerosis, epilepsy), or in the presence of other risk
factors that may predispose to seizures or lower the seizure threshold (e.g. certain drug therapy,
renal dysfunction). (See PRECAUTIONS: General, Information for Patients, Drug
Interaction and ADVERSE REACTIONS.)”

PRECAUTIONS
General;

This new paragraph will be added and becomes the second paragraph of this subsection:

“Quinolones, including ciprofloxacin, may also cause central nervous system (CNS) events,
including: nervousness, agitation, insomnia, anxiety, nightmares or paranoia. (See WARNINGS,
Information for Patients, and Drug Interactions.)”

ADVERSE REACTIONS
1) This new paragraph will be added and becomes the last paragraph in this section of the

Oral ciprofloxacin labeling:

“In randomized, double-blind controlled clinical trials comparing ciprofloxacin tablets (500
mg BID) to cefuroxime axetil (250 mg - 500 mg BID) and to clarithromycin (500 mg BID)
in patients with respiratory tract infections, ciprofloxacin demonstrated a CNS adverse
event profile comparable to the control drugs.”

2) This new paragraph will be added and becomes the last paragraph in this section of the IV
ciprofloxacin labeling:

o B

These revisions are the terms of the supplemental NDA approval.

Please submit twenty-five copies of the FPL as soon as they are available, in no case more than
30 days after it is printed. Please individually mount ten of the copies on heavy weight paper or
similar material. For administrative purposes this submission should be designated "FINAL
PRINTED LABELING" for approved NDA 19-537/S-025, NDA 19-847/5-012, NDA 19-857/S-
013, NDA 19-858/5-011. Approval of this submission by FDA is not required before the labeling
is used.
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cc: Original NDA 20-780 .
HFD-590/Div. files S
HED-590/Goldberger / /
HFD-590/Hopkins R~ 745767
HFD-590/Coyne
HFD-590/Cavaille-Coll _@"’7 /zf /4 ?
HFD-590/Schmuff

DISTRICT OFFICE

HFD-2/M. Lumpkin
HF-2/Medwatch
HFD-40/DDMAC)

HFD-613

HFD-735

HFD-021/].Treacy

drafted:Sept.24, 1997

final:9/25/97

APPROVAL
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CENTER FOR DRUG EVALUATION AND RESEARCH

- APPLICATION NUMBER:

19-537 / S-025
19-847 / S-012
19-857/S-013
19-858 / S-011

MEDICAL REVIEW(S)



D

Medical Review of NDA Labeling Supplements

NDA 19-537/S-025. O Tablets SEP 26 1997
A 19-847/S-012/CIPRO L.V. (3% ciprofloxacin solution)

CIPRO L.V. (0.2% ciprofloxacin in 5% dextrose)

NDA 19-858/S-011/CIPRO 1.V. (1% ciprofloxacin in 0.9% NaCl)

DATE SUBMISSIONS SENT: September 24, 1996
DATE SUBMISSIONS STAMPED: September 30, 1996
APPLICANT: Bayer Corporation

DRUG NAME: Ciprofloxacin hydrochloride
CATEGORY: Fluoroquinolone

DATE REVIEW STARTED: August 6, 1997

DATE REVIEW COMPLETED: August 12, 1997

MATERIAL REVIEWED

o September 23, 1993: Advisory Committee Minutes and Package

e September 23, 1993: Medical Officer’s Summary of Discussion and
Recommendations of the Anti-Infective Advisory Committee

e October 28, 1994: DAIDP letter to Miles Inc. (regarding labeling change
recommendations as per September 23, 1993 Advisory Committee)

e March 24, 1995: Submissions by Miles Inc. (19-537/S-025, 19-847/S-012, 19-857/S-
013, 19-858/S-011) in response to October 28, 1994 letter indicating that Miles does
not wish to make labeling revisions with regard to CNS toxicity

e May 15, 1996: Labeling Review of March 24, 1994 submissions

e June 17,1996: DAIDP “not approvable” letter to Bayer in response to May 24, 1995
supplemental new drug applications 19-537/8-025, 19-847/S-012, 19-857/S8-013, 19-
858/S-011

e January 26, 1996: Report on CNS Events for the Fluoroquinolone Antibiotics,
Reports Evaluation Branch, Division of Epidemiology, CDER, FDA

e September 24, 1996: Current 8§ volume NDA submission (IV Formulations NDAs
19-847/S-012, 19-857/5-013, 19-858/S-011)

o September 24, 1996: Current 15 volume NDA submission (Tablet Formulation NDA
19537/8025)

e August 7, 1997: Final Approved IV Label for NDAs 19-847/S-012, 19-857/S-013,
and 19-858/S-011

e August, 1997: Review of COSTART database for post-marketing spontaneous CNS
adverse events reports for ciprofloxacin

PURPOSE

The sponsor, Bayer Corporation, amended their labeling supplements in response to the
Division of Anti-Infective Drug Products’ June 17, 1996, nonapprovable letter to NDAs
19-537/5-025, 19-847/8-012, 19-857/5-013, 19-858/S-011 (Note: this letter mistakenly
referred to sponsor’s March 24, 1995 submission as the May 24, 1995 submission).



Specifically, this nonapprovable letter stated that the Bayer’s March 24, 1995, labeling
supplements did not adequately address the issue of CNS toxicity and provided proposed
labeling revisions. Hence, the purpose of these labeling submissions is to respond to the
Agency letter and revise the labeling.

MO Comment: The sponsor’s proposed changes to the WARNINGS and
PRECAUTIONS sections of NDA supplements 19-847/5-012, 19-857/5-013, 19-858/S-
011 and 19-537/S-025 are very similar to those requested by the agency. The sponsor’s
proposed changes to the ADVERSE REACTIONS section of the label significantly
differs from the FDA June 17, 1996 letter.

REGULATORY BACKGROUND

A summary of the September 23, 1993, Advisory Committee’s Recommendations

follows: (see Appendix 1)

e The Committee endorsed by a majority vote the concept of disparate labeling for the
currently marketed fluoroquinolones regarding CNS toxicity )

o Class labeling for the currently marketed fluoroquinolones should remain class
labeling, but the Agency and pharmaceutical sponsors have some options about
addressing differences in side-effects within the class labeling. Proposals to highlight
the increased seizure reporting rate for lomefloxacin, as well as the relative lack of
predisposing factors, are listed below.

¢ In the WARNINGS paragraph for lomefloxacin, the increased seizure
reporting rate for lomefloxacin as compared to other quinolones should be

mentioned.
¢ Distinguish the seizures associated with lomefloxacin based on the relative
absence of predisposing factors.

CALLLELICALL) WAAN, LPAe Sr = oo m— = ——ae oo

MO Review of Labeling Supplements NDAs 19-537/S-025, 19-847/5-012, 19-857/8-013, and 19-858/5-011



Regarding CNS toxicity, the Division’s October 28, 1994, letter to NDAs 19-537, 19-
847, 19-857, and 19-858 requested that Bayer propose appropriate wording, to be used in
the WARNINGS and PRECAUTIONS section of the FPLs based on the
recommendations of the September 23, 1993, Advisory Committee meeting.

‘Bayer submitted NDA supplements 19-537/5-025, 19-847/S-012, 19-857/S-013, and 19-
858/S-011 on March 24, 1995 and this was reviewed by the Division of Anti-Infective
Drug Products (DAIDP). DAIDP disagreed with the proposed wording and found the
application not approvable. DAIDP suggested the following changes to the labels (as
outlined in the June 17, 1996 letter to Bayer):

WARNINGS
Paragraph two should be revised as follows:

“Convulsions, increased intracranial pressure, and toxic psychoses have been reported in
patients receiving quinolones, including ciprofloxacin. ~ ————————

PRECAUTIONS

General:

The following paragraph was suggested to be added so that it becomes the second
paragraph of this subsection:

” J

MO Review of Labeling Supplements NDAs 19-537/S-025, 19-847/5-012, 19-857/5-013, and 19-858/8-011



( )

Information for patients:

REVIEW OF LABELING

In the current submissions the sponsor proposes changes to the WARNINGS,
PRECAUTIONS, and ADVERSE REACTIONS sections of these labels. The
WARNINGS section and PRECAUTIONS section will be reviewed together and the
review of ADVERSE REACTIONS will follow.

WARNINGS and PRECAUTIONS sections

The sponsor has proposed that some of the statements regarding CNS toxicity (proposed
in the Division’s nonapprovable letter to NDAs 19-537/5-025, 19-847/S-012, 19-857/S-
013, and 19-858/S-011) which were included in the WARNINGS section should be
placed in General, Subsection, PRECAUTIONS. The sponsor responded by stating:

& | I

In addition, the sponsor changed the phrase:

~ . . . —

1o read as follows:

“Ciprofloxacin may also cause central nervous system (CNS) events including:...”

D

MO Review of Labeling Supplements NDAs 19-537/S-025, 19-847/8-012, 19-857/5-013, and 19-858/5-011



Medical Officer Comments: CFR 21 201.57 addresses the WARNINGS section of the
label and states that:

“the labeling shall describe serious adverse reactions and potential safety hazards,
limitations in use imposed by them, and steps that should be taken if they occur. ¢

(14

It also states that “...a causal relationship need not have been proved.”

It further states: “The frequency of these serious adverse reactions and, if known, the
approximate mortality and morbidity rates for patients sustaining the reaction, which are
important to safe and effective use of the drug, shall be expressed as provided under the
‘Adverse Reactions’ section of the label.”

In the current submission, the sponsor provided the rates of CNS adverse events for
ciprofloxacin according to their FOI database and clinical trial database for IV and PO
therapy. This information is shown in Table 1.

Table 1: Incidence Rates, CNS Adverse Events
Which Appeared in DAIDP’s June 17, 1996, Proposed Warning Section*

AEs PO, IV & IV/PO PO, IV & IV/PO PO Therapy IV & IV/PO Therapy
Therapy Therapy
Cipro FOI FOL Cipro Clinical Cipro Clinical Cipro Clinical
Database | Events Per Clinical Trial Clinical Trial Clinical Trial
Events (80 million Trial Events Per Trial Events Per Trial . Events Per
million scripts Database 1000 database 1000 Database 1000
scripts) Events courses Events courses Events courses
(n=15494) (n=11,525 (n=3,969
. courses) courses)
Convulsions 207 2.6 54 35 18 1.6 36 9.1

(including grand
mal convulsions)

Dizziness 122 1.5 237 153 198 17.2 39 9.8

Confusion 121 15 89 5.7 25 22 64 16.1
Tremors 56 0.7 39 2.5 29 25 10 25
Hallucinations 112 14 31 20 - 13 1.1 18 45
Depression 17 0.2 27 1.7 15 1.3 12 3.0
Nervousness 45 0.6 78 5 63 5.5 15 3.8
Agitation 39 0.5 28 1.8 5 0.4 23 5.8
Insomnia 31 0.4 101 6.5 75 6.5 26 6.6
Anxiety 22 0.3 24 15 8 0.7 16 4.0
Paranoia 9 0.1 5 0.3 1 o1 4 L0
CNS Stimulation 2 0 - 5 0.3 5 0.4 -

* Terms in italics are those that were proposed (in the June 17, 1996 DAIDP letter) to be
included in the WARNINGS section but moved to the PRECAUTIONS section in the
sponsor’s proposed label. Those not in italics were terms proposed (in the June 17, 1996
DAIDP letter) to be included in the WARNINGS section and were retained in the
WARNINGS section of the sponsor’s proposed label.

Note: the term “nightmares” was not included in the sponsor’s table, but was moved
from the WARNINGS section to the PRECAUTIONS section. The term
“lightheadedness” and “restlessness” were removed from the WARNINGS section but
not added to the PRECAUTIONS section by the sponsor.
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Table 2 reviews the spontaneous reports submitted to the FDA of CNS toxicity for
ciprofloxacin (IV and PO). Note that the spontaneous reporting does not provide
information on drug use. Hence, this type of data is most useful when comparing the
incidence of spontaneous adverse events (COSTART terms) for a specific drug.

Table 2: Number of the Most Common Spontaneous Reports for
CNS Toxicity with Concurrent Ciprofloxacin (IV or PO) Use*

Convulsions

Confusion : 160
Dizziness : 157
Convulsions (Grand Mal) 86
Tremors 69
Agitation 57
Nervousness 55
Somnolence 47
Anxiety 38

MO Comment: In general, the relative frequency of spontaneous reports of adverse from
the FDA spontaneous adverse event reporting system during the post marketing period
suggests that those terms which have been retained in the WARNINGS section of the
label by the sponsor also are the most common relative to other CNS spontaneous
adverse events. Hence, it is the opinion of the Medical Officer that the proposed
changes to the WARNINGS section of the label are acceptable.

L

MO Comment: The Medical Officer concurs with the opinion of the sponsor that this
paragraph (in the PRECAUTIONS section) is redundant. In addition, the September 23,
1993 Advisory Committee did not recommend the need for similar wording regarding
CNS toxicity in both the PRECAUTIONS and WARNINGS section of the label.

The June 17, 1996 FDA letter also suggested additional wording in the Information for
Patients section as described above (see REGULATORY BACKGROUND section of
this review). The September 23 Advisory Committee meeting concluded that a statement
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should be included in this section regarding the risk of seizures in patlents who are at
high risk.

Bayer stated that the incidence rates do not support the Division’s proposed statement and
pointed to the Bayer clinical and FOI databases which demonstrate an incidence rate of
— . rescriptions, respectively..

MO Comment: The review of nervous system toxicity and adverse events with
Sfluoroquinolones presented at the September 23, 1993 Advisory Committee meeting by
the Division of Epidemiology and Surveillance suggested that most quinolone use at that
- time was due to ciprofloxacin . ~ s compared with norfloxacin
- ofloxacin = ———  ndlomefloxacin - —__

prescrzptzons) In addition to the rates of CNS toxzczty presented by the sponsor, this
FDA review also suggested that the incidence of seizures during the post-marketing
period is relatively low as compared with other quinolones. Rates per million
prescriptions were reported as follows: ciprofloxaciv — orfloxacir. — .oxacin 5.3,
and lomefloxaci: ———

The September 24, 1996 Advisory Committee (See REGU;@I@IV' ORY BACKGROUND
section above) stated that patients with predisposing factors should be advised that they
are at increase risk for seizures or other central nervous system adverse events. The
medical officer concurs with the Advisory Committee's recommendation. Although the
incidence of spontaneous reports is fairly low, the sponsor$ data from clinical trials
suggesting a convulsion rate of 3.5/1000 is not insignificant. It is the opinion of the
Medical Officer that the wording as stated in the June 17, 1996 letter is appropriate for
all quinolones, including ciprofloxacin.

ADVERSE REACTIONS section

—

\
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e The PRECAUTIONS sections of the labels as proposed by the sponsor are

10

acceptable. However, the wording in the Information for Patients subsection of these

labels should be retained as previously recommended in the June 17, 1996 “not

approvable” letter.

o The ADVERSE REACTIONS sections of the labels should not be changed as

proposed by the sponsor.

1)

Robelt J. Hépkins M.D., MPH & TM.

Concurrence:
HFD-590/Acting MOTL/MCavaille-Coll @' / / *
HFD-590/DepDivDir/RAlbrecht qkqj/ a(,y

cc:
DIV. Files HFD-590
NDA 19-537/s-025

NDA 19-847/s-012

NDA 19-857/s-013

NDA 19-858/s-011
HFD-590/MO/RHopkins R afeks
HFD-735/Pharm/SSinger
HFD-590/CSO/PFogarty
HFD-590/CSO/MDempsy
HFD-590/CSO/LHubbard
HFD-520/TLMO/Malbuerne
HFD-590/MO/PCoyne
HFD-590/Acting TLMO/MCavaille-Coll
HFD-590/DepDivDir/RAlbrecht
HFD- 590/D1vD1r/MGoldberger /M/é
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Addendum to Medical Review of NDA Labeling Supplements

NDA 19-537/S-025/CIPRO Tablets

NDA 19-847/S-012/CIPRO 1.V. (1% ciprofloxacin solution)

NDA 19-857/S-013/CIPRO L.V. (0.2% ciprofloxacin in 5% dextrose)
NDA 19-858/S-011/CIPRO L.V. (1% ciprofloxacin in 0.9% NaCl)
SUBMISSION STAMP DATE:  September 30, 1996

APPLICANT: Bayer Corporation
DRUG NAME: Ciprofloxacin hydrochloride
ADDENDUM DATE: September 23, 1997

This addendum regards the reviewer’s previous recommendation to keep the following
statement in the Information for Patients section of the label:

- >

In further discussing this need for this statement in the package insert, it was decided that
it should not be required since the incidence of seizures associated with ciprofloxacin are
thought to be comparable to other quinolones which currently do not have this statement

in the Information for Patients section of the label. '

Medical Officer Recommendation
It is recommended that the above statement not be included in either the IV or
PO/suspension labels.

LIRS RS

Robert 7/ Hopkins M.D., M.P.H., & T.M.
Concurrence:
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