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NDA 20-657/S-011, S-018, S-019, S-021

Johnson & Johnson Pharmaceutical Research and Devel opment
Attention: Melissa L. Gannon

Associate Director, Global Regulatory Affairs
920 Route 202 South
P.O. Box 300
Raritan, New Jersey 08869-0602

Dear Ms. Gannon:

Please refer to the following supplemental new drug applications submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for SPORANOX® (itraconazole) Oral Solution, 10 mg/mL.

Supplemental Number Date of Submission Date Received
S011 January 15, 2004 January 16, 2004
S-018 June 21, 2006 June 21, 2006
S-019 August 24, 2006 August 25, 2006
S-021 January 17, 2008 January 17, 2008

We also acknowledge receipt of your submissions dated July 28, 2008, September 4, 2008 and October
30, 2008. Y our submissions dated September 4, 2008, received on September 5, 2008, constituted a
complete response to our approvable letters dated December 22, 2006 (S-011and S-018), February 28,
2007 (S-019), and July 17, 2008 (S-021).

These supplemental new drug applications provide for changes to the BOXED WARNING/Drug
Interactions, CLINICAL PHARMACOLOGY/Special Populations/Renal | nsufficiency,
CLINICAL PHARMACOLOGY/Special population/Hepatic I nsufficiency, MICROBIOLOGY,
CONTRAINDICATIONS/Congestive Heart Failure, CONTRAINDICATIONS/Drug

I nteractions, WARNINGS/Cardiac Dysrhythmias, WARNINGS/Car diac Disease,
WARNINGS/Treatment of Severely Neutropenic Patients, PRECAUTIONS,
PRECAUTIONS/Information for Patients, PRECAUTIONS/Drug Interactions,
PRECAUTIONS/Drug Interactiong/Antiarrhythmics, PRECAUTIONS/Drug

I nteractions/Calcium Channel Blockers, PRECAUTIONS/Drug Interactions/Other,
PRECAUTIONS/Pregnancy:Teratogenic Effects, Pregnancy Category C, ADVERSE
REACTIONS/Post-marketing Experience, DOSAGE AND ADMINISTRATION, and HOW
SUPPLIED sections.

We have completed our review of these applications, as amended. These applications are approved,
effective on the date of thisletter, for use as recommended in the agreed-upon labeling submitted on
September 4, 2008.
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The revisions to the package insert are as follow (additions are noted with underline and deletions with

strikethrough):

1.

In the BOXED WARNING/Drug Interactions subsection, the second paragraph is revised
asfollows (S-011):

Coadministration of cisapride, pimozide, quinidine, dofetilide, or levacetylmethadol
(levomethadyl) with SPORANOX® (itraconazole) Capsules, | njection or Oral Solution
is contraindicated. SPORANOX®, a potent cytochrome P450 3A4 isoenzyme system
(CYP3A4) inhibitor, may increase plasma concentrations of drugs metabolized by this
pathway. Serious cardiovascular events, including QT prolongation, torsades de pointes,
ventricular tachycardia, cardiac arrest, and/or sudden death have occurred in patients using
cisapride, pimozide, levacetylmethadol (levomethadyl), or quinidine concomitantly with
SPORANOX® and/or other CY P3A4 inhibitors. (See CONTRAINDICATIONS,
WARNINGS, and PRECAUTIONS: Drug Interactions for more information.)

The CLINICAL PHARMACOL OGY/Special Populationg/Renal I nsufficiency
subsection isrevised as follows (S-019):

Limited data are available on the use of oral itraconazole in patients with renal impairment.
A pharmacokinetic study using a single 200-mg dose of itraconazole (four 50-mg capsules)
was conducted in three groups of patients with renal impairment (uremia: n=7,
hemodialysis: n=7; and continuous ambulatory peritoneal dialysis: n=5). In uremic subjects
with amean creatinine clearance of 13 mL/min. x 1.73 m?, the exposure, based on AUC,
was dlightly reduced compared with normal population parameters. This study did not
demonstrate any significant effect of hemodialysis or continuous ambulatory peritoneal
dialysis on the pharmacokinetics of itraconazole (Tmax, Cmax, and AUCqp.g). Plasma
concentration-versus-time profiles showed wide intersubject variation in all three groups.
Caution should be exercised when the drug is administered in this patient population. (See
PRECAUTIONS and DOSAGE AND ADMINISTRATION.)

The CLINICAL PHARMACOL OGY/Special Populations/Hepatic I nsufficiency
subsection isrevised as follows (S-019):

Itraconazol e is predominantly metabolized in the liver. Patients with impaired hepatic
function should be carefully monitored when taking itraconazole. A pharmacokinetic study
using asingle oral 100 mg capsule dose of itraconazole was conducted in 6 healthy and 12
cirrhotic subjects. A statistically significant reduction in mean Cray (47%) and atwofold
increase in the elimination half-life (37 £ 17 hoursvs. 16 £+ 5 hours) of itraconazole were
noted in cirrhotic subjects compared with healthy subjects. However, overall exposure to
itraconazole, based on AUC, was similar in cirrhotic patients and in healthy subjects. The
prolonged elimination half-life of itraconazole observed in the single oral dose clinical trial
with itraconazole capsulesin cirrhotic patients should be considered when deciding to
initiate therapy with other medications metabolized by CYP3A4. Data are not available in
cirrhotic patients during long-term use of itraconazole. (See BOX WARNING,
CONTRAINDICATIONS, PRECAUTIONS: Drug Interactions and DOSAGE AND
ADMINISTRATION.)




NDA 20-657/S-011, S-018, S-019, S-021

Page 3

4.

Inthe MICROBIOLOGY/Activity in Vitro and In Vivo subsection, the first paragraph is
revised as follows (S-019)

Itraconazol e exhibits in vitro activity against Blastomyces dermatitidis, Histoplasma
capsulatum, Histoplasma duboisii, Aspergillus flavus, Aspergillus fumigatus, Candida
albicans, and Cryptococcus neoformans. Itraconazole also exhibits varying in vitro activity
agai nst Soorothrlx schencku Trlchophyton speues Candida krusei, and other Candl da

Inthe MICROBIOLOGY/Activity in Vitro and in Vivo subsection, a second paragraph
is added as follows (S-019)

Candida krusei, Candida glabrata and Candida tropicalis are generally the least
susceptible Candida species, with some isolates showing unequivocal resistance to
itraconazolein vitro. Itraconazole is not active against Zygomycetes (e.g., Rhizopus spp.,
Rhizomucor spp., Mucor spp. and Absidia spp.), Fusarium spp., Scedosporium spp. and
Scopulariopsis spp.

Inthe MICROBIOL OGY/Activity in Vitro and in Vivo subsection, the last sentence of
the first paragraph becomes the third paragraph as follows (S-019)

The bioactive metabolite, hydroxyitraconazole, has not been evaluated against Histoplasma
capsulatum, Blastomyces dermatitidis, Zygomycete, Fusarium spp., Scedosporium spp. and
Scopulariopsis spp. Correlation between minimum inhibitory concentration (MI1C) results
in vitro and clinical outcome has yet to be established for azole antifungal agents.

Inthe MICROBIOL OGY/Resistance subsection, athird and fourth paragraph are added
asfollows (S-019):

Candida krusei, Candida glabrata and Candida tropicalis are generally the least
susceptible Candida species, with some isolates showing unequivocal resistance to
itraconazolein vitro.

Itraconazoleis not active against Zygomycetes (e.g., Rhizopus spp., Rhizomucor spp.,
Mucor spp. and Absidia spp.), Fusarium spp., Scedosporium spp. and Scopulariopsis spp.

In the CONTRAINDICATIONS section, a new subsection titled Congestive Heart
Failureis added as follows (S-018):

Congestive Heart Failure

SPORANOX® (itraconazole) Oral Solution should not be administered to patients with
evidence of ventricular dysfunction such as congestive heart failure (CHF) or a history of
CHF expect for the treatment of life-threatening or other serious infections. (See
CLINICAL PHARMACOLOGY': Special Populations, WARNINGS, PRECAUTIONS:
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10.

11.

12.

Drug I nteractions-Calicum Channel Blockers, and ADVERSE REACTIONS: Post-
marketing Experience.)

The CONTRAINDICATIONS/Drug I nteractions subsection isrevised as follows (S-011
and S-018):

Concomitant administration of SPORANOX® (itraconazole) Capsules, Injection, or Oral
Solution and certain drugs metabolized by the cytochrome P450 3A4 isoenzyme system
(CYP3A4) may result in increased plasma concentrations of those drugs, leading to
potentially serious and/or life-threatening adverse events. Cisapride, oral midazolam,
nisoldipine, pimozide, quinidine, dofetilide, triazolam and |evacetylmethadol
(levomethadyl) are contraindicated with SPORANOX®. HMG CoA-reductase inhibitors
metabolized by CY P3A4, such as lovastatin and simvastatin, are also contraindicated with
SPORANOX®. Ergot alkaloids metabolized by CY P3A4 such as dihydroergotamine,
ergometrine (ergonovine), ergotamine and methylergometrine (methylergonovine) are
contraindicated with SPORANOX®. (See BOX WARNING and PRECAUTIONS: Drug
Interactions.)

The WARNINGS/Car diac Dysrhythmias subsection is revised as follows (S-011):

Life-threatening cardiac dysrhythmias and/or sudden death have occurred in patients using
cisapride, pimozide, levacetylmethadol (levomethadyl), or quinidine concomitantly with
SPORANOX® and/or other CY P3A4 inhibitors. Concomitant administration of these drugs
with SPORANOX® is contraindicated. (See BOX WARNING, CONTRAINDICATIONS,
and PRECAUTIONS: Drug Interactions.)

In the WARNINGS/Car diac Disease subsection, the second paragraph is revised as
follows (S-019):

Itraconazol e has been shown to have a negative inotropic effect. When itraconazole was
administered intravenously to anesthetized dogs, a dose-related negative inotropic effect
was documented. In a healthy volunteer study of SPORANOX® Injection (intravenous
infusion), transient, asymptomatic decreases in left ventricular gection fraction were
observed using gated SPECT imaging; these resolved before the next infusion, 12 hours
later.

In the WARNINGS/Car diac Disease subsection, a third and fourth paragraphs are added
asfollows (S-018):

SPORANOX® has been associated with reports of congestive heart failure. In
post-marketing experience, heart failure was more frequently reported in patients receiving
atotal daily dose of 400 mg athough there were also cases reported among those receiving
lower total daily doses.

Calcium channel blockers can have negative inotropic effects which may be additive to
those of itraconazole. In addition, itraconazole can inhibit the metabolism of calcium
channel blockers. Therefore, caution should be used when co-administering itraconazole
and calcium channel blockers due to an increased risk of CHF. Concomitant administration
of SPORANOX® and nisoldipine is contraindicated.
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13.

14.

15.

16.

In the WARNINGS section, a new subsection titled Treatment of Severely Neutropenic
Patientsis added as follows (S-011):

Treatment of Severely Neutropenic Patients

SPORANOX® Oral Solution as treatment for oropharyngeal and/or esophageal candidiasis
was not investigated in severely neutropenic patients. Due to its pharmacokinetic
properties, SPORANOX® Oral Solution is not recommended for initiation of treatment in
patients at immediate risk of systemic candidiasis.

In febrile neutropenic subjects in whom the likelihood of systemic candidiasisis considered
high, therapy should be initiated with SPORANOX intravenous formulation.

The information contained in the beginning of the PRECAUTIONS section is reformatted
under the following subheadings (S-019):

General-Hepatotoxicity:

Rare cases of serious hepatotoxicity have been observed with SPORANOX ® treatment,
including some cases within the first week. In patients with elevated or_abnormal liver
enzymes or active liver disease, or who have experienced liver toxicity with other drugs,
treatment with SPORANOX ® is strongly discouraged unless there is a serious or life
threatening situation where the expected benefit exceeds the risk. Liver function monitoring
should be done in patients with pre-existing hepatic function abnormalities or those who
have experienced liver toxicity with other medications and should be considered in all
patients receiving SPORANOX ®. Treatment should be stopped immediately and liver
function testing should be conducted in patients who devel op signs and symptoms
suggestive of liver dysfunction.

Neuropathy:
If neuropathy occurs that may be attributable to SPORANOX® Oral Solution, the treatment

should be discontinued.

In the PRECAUTIONS section, a new subsection titled Hearing L ossis added as follows
(S-021):

Hearing L oss;

Transient or permanent hearing |0ss has been reported in patients receiving treatment with
itraconazole. Several of these reports included concurrent administration of guinidine which
is contraindicated (see BOX WARNING: Drug Interactions, CONTRAINDICATIONS:
Drug Interactions and PRECAUTIONS: Drug Interactions). The hearing loss usually
resolves when treatment is stopped, but can persist in some patients.

Inthe PRECAUTIONS/Information for Patients subsection, a new bullet is added to the
end of the subsection as follows (S-021):

o Instruct patients that hearing loss can occur with the use of itraconazole. The
hearing loss usually resolves when treatment is stopped, but can persist in some
patients. Advise patients to discontinue therapy and inform their physicians if any
hearing |oss symptoms occur.
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17. Inthe PRECAUTIONS/Drug I nteractions subsection, the following changes were made
to Table 1 asfollows (S-011, S-018 and S-021).

Tablel: Selected Drugsthat ArePredicted to Alter the Plasma
Concentration of Itraconazole or Have Their Plasma
Concentration Altered by SPORANOX®!

Drug plasma concentration increased by itraconazole

Antiarrhythmics

digoxin, dofetilide, Z quinidine, * disopyramide

Anticoagulants

Warfarin

Anticonvul sants

Carbamazepine

Antimycobacterials Rifabutin
Antineoplastics busulfan, docetaxel, vinca alkaloids
Antipsychotics pimozide®

Benzodiazepines

alprazolam, diazepam, midazolam,**
triazolam®

Calcium Channel dihydropyridines (including nisoldipine®),
Blockers verapamil
Gastrointestinal cisapride”

Motility Agents

HMG CoA-Reductase
Inhibitors

atorvastatin, cerivastatin, lovastatin,’
simvastatin?

| mmunosuppressants

cyclosporine, tacrolimus, sirolimus

Oral Hypoglycemics

oral hypoglycemics

Protease Inhibitors

indinavir, ritonavir, saquinavir

Other

levacetylmethadol (levomethady!), % ergot
akaloids, ? halofantrine, alfentanil, buspirone,
methylprednisolone, budesonide
dexamethasone, fluticasone, trimetrexate,
warfarin, cilostazol, e etriptan, fentanyl

Decr ease plasma concentration of itraconazole

Anticonvul sants

carbamazepine, phenobarbital, phenytoin

Antimycobacterias

Isoniazid, rifabutin, rifampin

Gastric Acid
Suppressors/Neutraliz
ers

antacids, Ho-receptor antagonists, proton pump
inhibitors

Reverse Transcriptase
Inhibitors

Nevirapine

| ncr ease plasma concen

tration of itraconazole

Macrolide Antibiotics

clarithromycin, erythromycin

Protease Inhibitors

indinavir, ritonavir

I Thislist isnot all-inclusive.

2 Contraindicated with SPORANOX® based on clinical and/or pharmacokinetics
studies. (See WARNINGS and below.)

% For information on parenter
paragraph below.

ally administered midazolam, see the Benzodiazepine
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18.

19.

20.

21.

In the PRECAUTIONS/Antiarr hythmics subsection, a second paragraph is added as
follows (S-011):

Theclass | A antiarrhythmic disopyramide has the potential to increase the OT interval at
high plasma concentrations. Caution is advised when SPORANOX® and disopyramide are
administered concomitantly.

In the PRECAUTIONS/Antiarr hythmics subsection, the third paragraph is revised as
follows (S-019):

Concomitant administration of digoxin and SPORANOX® has led to increased plasma
concentrations of digoxin viainhibition of P-glycoprotein.

In the PRECAUTIONS/Calcium Channel Blocker s subsection, the second paragraph is
revised as follows (S-018):

Calcium channel blockers can have a negative inotropic effect which may be additive to
those of itraconazole; itraconazole can inhibit the metabolism of calcium channel blockers
such as dihydropyridines (e.g., nifedipine and felodipine) and verapamil. Therefore, caution
should be used when co-administering itraconazole and calcium channel blockers due to an
increased risk of CHF. Concomitant administration of SPORANOX® and nisoldipine
resultsin clinically significant increases in nisoldipine plasma concentrations, which cannot
be managed by dosage reduction, therefore the concomitant administration of
SPORANOX® and nisoldipineis contraindicated. (See CLINICAL PHARMACOLOGY:
Specia Populations, CONTRAINDICATIONS, WARNINGS, and ADVERSE
REACTIONS: Post-marketing Experience for more information.)

The PRECAUTIONS/Other subsection isrevised as follows (S-011 and S-018):

e | evacetylmethadol (levomethadyl) is known to prolong the QT interval and is
metabolized by CY P3A4. Co-administration of levacetylmethadol with SPORANOX®
could result in serious cardiovascular events. Therefore, concomitant administration of
SPORANOX® and levacetylmethadol is contraindicated.

e Elevated concentrations of ergot alkaloids can cause ergotism, i.e., arisk for vasospasm
potentially leading to cerebral ischemiaand/or ischemia of the extremities. Concomitant
administration of ergot alkaloids such as dihydroergotamine, ergometrine (ergonovine),
ergotamine and methylergometrine (methylergonovine) with SPORANOX® is
contraindicated.

e Halofantrine has the potential to prolong the QT interval at high plasma concentrations.
Caution is advised when SPORANOX® and halofantrine are administered
concomitantly.

e |nvitro data suggest that alfentanil is metabolized by CY P3A4. Administration with
SPORANOX® may increase plasma concentrations of alfentanil.

e Human pharmacokinetic data suggest that concomitant administration of SPORANOX®
and buspirone results in significant increases in plasma concentrations of buspirone.

e SPORANOX® may inhibit the metabolism of certain glucocorticosteroids such as
budesonide, dexamethasone, fluticasone and methylprednisolone.
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e |nvitro data suggest that trimetrexate is extensively metabolized by CYP3A4. In vitro
animal models have demonstrated that ketoconazole potently inhibits the metabolism of
trimetrexate. Although there are no data regarding the effect of itraconazole on
trimetrexate metabolism, because of the similarities between ketoconazole and
itraconazole, concomitant administration of SPORANOX® and trimetrexate may inhibit
the metabolism of trimetrexate.

e Cilostazol and eletriptan are CY P3A4 metabolized drugs that should be used with
caution when co-administered with SPORANOX®.

e Fentanyl plasma concentrations could be increased or prolonged by concomitant use of
SPORANOX® and may cause potentially fatal respiratory depression.

22. Inthe PRECAUTIONS/Pregnancy: Teratogenic Effects, Pregnancy Category C:
subsection, athird paragraph is added as follows (S-011):

During post-marketing experience, cases of congenital abnormalities have been reported.
(See ADVERSE REACTIONS, Post-marketing Experience.)

23. Inthe PRECAUTIONS section, three new subsections are added at the end of the section
asfollows (S-018 and S-021):

Geriatric Use:

Transient or permanent hearing |oss has been reported in elderly patients receiving
treatment with itraconazole. Severa of these reports included concurrent administration of
quinidine which is contraindicated (see BOX WARNING: Drug Interactions,
CONTRAINDICATIONS: Drug Interactions and PRECAUTIONS: Drug Interactions).
Itraconazol e should be used with care in elderly patients (see PRECAUTIONS).

Renal | mpair ment:

Limited data are available on the use of oral itraconazole in patients with renal impairment.
Caution should be exercised when this drug is administered in this patient population. (See
CLINICAL PHARMACOLOGY:: Specia Populations and DOSAGE AND
ADMINISTRATION.)

Hepatic Impair ment:

Limited data are available on the use of oral itraconazole in patients with hepatic
impairment. Caution should be exercised when this drug is administered in this patient
population. (See CLINICAL PHARMACOLOGY : Specia Populations and DOSAGE
AND ADMINISTRATION.)

24. Inthe ADVERSE REACTIONS/Post-mar keting Experience subsection isrevised as
follows (S-018 and S-021):
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lorci ons. ol S I .
Adverse drug reactions that have been identified during post-approval use of SPORANOX®

(all formulations) are listed in the table bel ow. Because these reactions are reported
voluntarily from a population of uncertain size, reliably estimating their frequency or
establishing a causal relationship to drug exposure is not always possible.

Postmarketing Reports of Adverse Drug Reactions

Blood and lymphatic system disorders:

Immune system disorders:

M etabolism and nutrition disorders:

Nervous system disorders:

Eyedisorders:

Ear and labyrinth disorders:

Cardiac disorders:

Respiratory, thoracic and mediastinal
disorders:

Gastrointestinal disorders:

Hepato-biliary disorders:

Skin and subcutaneoustissue
disorders:

Musculoskeletal and connective tissue
disorders:

Renal and urinary disorders:

Reproductive system and breast
disorders:

General disordersand administration
site conditions:

L eukopenia, neutropenia, thrombocytopenia
Anaphylaxis; anaphylactic, anaphylactoid
and allergic reactions; serum sickness,
angioneurotic edema

Hypertriglyceridemia, hypokalemia

Peripheral neuropathy, paresthesia,
hypoesthesia, headache, dizziness

Visual disturbances, including vision blurred
and diplopia

Transient or permanent hearing loss, tinnitus

Congestive heart failure

Pulmonary edema

Abdominal pain, vomiting, dyspepsia,
nausea, diarrhea, constipation, dysgeusia
Serious hepatotoxicity (including some cases
of fatal acute liver failure), hepatitis,
reversible increases in hepatic enzymes
Toxic epidermal necrolysis, Stevens-Johnson
syndrome, exfoliative dermatitis,
leukocytoclastic vasculitis, erythema
multiforme, alopecia, photosensitivity, rash,
urticaria, pruritus

Myalgia, arthralgia

Urinary incontinence, pollakiuria

Menstrual disorders, erectile dysfunction

Peripheral edema

Thereislimited information on the use of SPORANOX® during pregnancy. Cases of
congenital abnormalities including skeletal, genitourinary tract, cardiovascular and
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ophthalmic malformations as well as chromosomal and multiple malformations have been
reported during post-marketing experience. A causal relationship with SPORANOX® has
not been established. (See CLINICAL PHARMACOLOGY::

Specia Populations, CONTRAINDICATIONS, WARNINGS, and PRECAUTIONS: Drug
Interactions for more information.)

25. Inthe DOSAGE AND ADMINISTRATION section, two new subsectionstitled Usein
Patientswith Renal Impairment and Usein Patients with Hepatic | mpairment are
added at the end of the section as follows (S-019):

Usein Patientswith Renal | mpair ment:

Limited data are available on the use of oral itraconazole in patients with renal impairment.
Caution should be exercised when this drug is administered in this patient population. (See
CLINICAL PHARMACOLOGY': Special Populations and PRECAUTIONS.)

Usein Patients with Hepatic | mpair ment:

Limited data are available on the use of oral itraconazole in patients with hepatic
impairment. Caution should be exercised when this drug is administered in this patient
population. (See CLINICAL PHARMACOL OGY': Specia Populations and
PRECAUTIONS))

CONTENT OF LABELING

As soon as possible, but no later than 14 days from the date of this letter, please submit the content of
labeling [21 CFR 314.50(1)] in structured product labeling (SPL) format as described at
http://www.fda.gov/oc/datacouncil/spl.html that is identical to the enclosed labeling text for the
package insert and patient package insert. Upon receipt, we will transmit that version to the National
Library of Medicine for public dissemination. For administrative purposes, please designate these
submissions, “ SPL for approved supplements NDA 20-657 S-011, S-018, S-019 and S-021.

Marketing the product with FPL that is not identical to the approved labeling text and in the required
format may render the product misbranded and an unapproved new drug.

LETTERSTO HEALTH CARE PROFESSIONALS

If you issue a letter communicating important information about this drug product (i.e., a“Dear Health
Care Professional” letter), we request that you submit a copy of the letter to this NDA and a copy to
the following address:

MEDWATCH

Food and Drug Administration
Suite 12B05

5600 Fishers Lane

Rockville, MD 20857
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REPORTING REQUIREMENTS

We remind you that you must comply with reporting requirements for an approved NDA (21 CFR
314.80 and 314.81).

If you have any questions, call June Germain, Regulatory Health Project Manager, at (301) 796-4024.

Sincerely,
{See appended electronic signature page}

Renata Albrecht, MD

Director

Division of Special Pathogen and Transplant
Products

Office of Antimicrobia Products

Center for Drug Research and Evaluation

Enclosure: package insert



This is arepresentation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Renata Albrecht
3/5/2009 05:29:40 PM
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