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= Wayne,

PA 19087-
Dear Dr. Miller: R
efer to yous drug application dated April 1, 1998, received
of the Federal Food, Drug, and Cosmetic Act for
ed a complete response to our January 12, 1999 action

des for firial printed labeling revised to replace thie first
Drug Interactions section with the following text:

onis dated Janusiry 21, May 7 and December 9, 1999, Your
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i felodlplne :' '

We have completed the rev1ew of thls supplemental apphcatlon as amended and have concluded

21 CFR 314 80 and 314 81

If you have any ;cIu‘est_ionsa pleases call;

Mr Dav1d Roeder

' Regulatory Project Manager

(301) 594 5332

. Slncerely,

L us/w

R' '"'mondJ Llplcky M. D

en | 'Drug Products

Center for Drug Eval i dResearch
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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville MD 20857

NDA 19-834/S-014 - \ : x JAN 12 19

Astra Pharmaceuticals, L.P.
Attention: Eric Couture; Ph.D.

725 Chesterbrook Blvd.

Wayne, PA 19087-5677

Dear Dr. Couture:
J

Please refer to your supplemental new drug apphcatron dated April 1, 1998, recelved April 2, 1998, submltted under

" section 505(b) of the Federal Food, Drug, and Cosmetlc Act for Plendil (felodipine) Tablets.

This supplement provides for draft labeling revrsed under PRECAUTIONS Drug Interactlons to update

information on the effects of concomitant administration of drugs that interfere with the cytochrome P450 enzyme
system specifically the CYP 3A4 subfamily, on plasma concentrations of felodlpme '

"We have completed the review of this apphcatron as amended, and it is approvable Before this apphcatlon may be

approved, however, it will be necessary for you to submit final printed labeling revised to replace the first paragraph
of your proposed PRECAUTIONS Drug Interactions subsectlon with the followmg text: .

. PRECAUTIONS

Drug Interactmns

- CYP 3A4 lnhlbltOI'S (e.g., ketoconazole 1traconazole ‘ .
'erythromycm grapeﬁ'ult juice, cimetidine) may lead to.several-fold.increases ln :
the plasma levels of felodipine; either due to an increase in bioavailability or -
due.to a decrease in metabolism. These increases in concentration may. lead to
" --increased effects (lower blood pressure and increased heart rate). “These effects
- have been observed with co-admmlstratlon of 1traconazole (a potent CYP3A4
“a mhlbrtor) '
. - a:conservative approach to dosing felodipine should be taken. The fol]owmg
* -~ - specific interactionshave been reported: » : L

~ traconazole: Co-administration of another extended release formulation of

- felodipine with itraconazole resulted in approximately 8-fold increase in the
AUC, more than 6-fold increase in the Cmax, and 2-fold prolongatlon in the
half-hfe of felodrpme '

- Erythromycin: Co-admmlstratlon of felodipine (Plendrl) with erythromycin
resulted in approximately 2. 5-fold increase in the AUC and Cmax, and about 2-
~fold prolongation in the half-life of felodrpme

Grapefiuit juice: Co-admmrstratton of felodipine with grapefrurt juice resulted
. in more than 2-fold increase in the AUC. and Cmax, but no prolongation in the
ha]f-hfe of felodipine.
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Cimetidine: Co-administration of felodlplne with cimetidine (a non—specrﬁc
CYP-450 inhibitor) resulted in an mcrease of approxrmately 50% in the AUC
and the Crmax, of felodipine.

In addition, all previous revisions as reflected in the most recently approved labeling must be included. To facilitate
review of your. submlssmn, please provide a hrghllghted or marked-up copy that shows the changes that are bemg
made

Please submrt 20 copies of the final printed labehng ten of which are 1nd1v1dually mounted on heavy weight 1 paper or
snmlar materral . _

If addltlonal information relating to the safety or effectlveness of this drug becomes avallable revrsron of the
labelmg may be requlred

‘Within 10 days after the date of this letter you are requlred to amend the supplemental application, notrfy us of your
intent to file an amendment, or follow one of your other options under 21 CFR 314.110. In the absence of any such -
action FDA may. proceed to withdraw the application. Any amendment should respond to all the deficiencies listed.

- ‘We will not process a partial reply as a major amendment nor will the review clock be reactlvated until all |
deﬂcrenc1es have been addressed

If you have any questions, please contact:

Mr. David Roeder ,
Regulatory Health Project Manager
(301) 594-5313

Smcerely yours,

R ¢ :/:alfi

Raymond J: Lipicky, M.D.

Director

Division of Cardio-Renal Drug’ Products
Office of - Drug Evaluation I

Center for Drug Evaluation and Résearch
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cc: -

"HFD-110/Div. Files
HFD-110/D.Roeder
HFD-95/DDMS

DISTRICT OFFICE

Drafted by: dlr/December 23, 1998
Initialed by: E Fadiran/1/5/99
A Karkowsky/1/5/99
- N Morgenstern/1/5/99
final:sb/1/6/99 S
filename: 19834s014ae.doc
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Eplné 1s-a slightly yeuowi'sh.'cryslalilne pbwder with a molec-
eight of 384.26, It Is Insofuble In water and is freely soluble
joromethans and ethanal, Felodmma is & racemic mixture,

Tabldts PLENDIL provide extended relaase of telodlplne They !
are gallable as tablels contalning 2.5 mg, 5 mg; or, 10 mg of
“felodkbine for oral administration. In addition to the aclive
Ingresiant felodipine; the tablets contain the following inactive

, FD&C Blue 2, sodium stearyl fumarate, ttanium dioxide,

0 mg — cellulose, red and yellaw oxide, lactose, pofy-
ne glycol. sodium ‘stearyl lumarale. titanlum dloxide, and

Mecltonism of Action

tion Is lbout 10 Lkg.

Following an oral or | dose of “C-labeled !elodlplns in
fnan, about 70% of the dose of radicactivity was recovered in
urine and 10% jn the fecés. A negligible amount of Intact felodip-
1ne Is recovered In he uriie and feces (< 0.5%). Six metabolites,
which account for 23% of the oral dose, have bean Idéntified;
none has significant vasedilating activity.

. Foliowing administration of PLENDIL to hypenenslve patients, :

mean peak] plasma concentrations at steady state are about 20%
higher than after a_singla dose. Blood pressure response Is

egiionts: Tablets PLENDIL 2.5 mg — hydroxypropyl cellulose, -
Ivon oxlde and other Ingredlenl.s ‘Tablets PLENDIL § mg -

with plasma nlona offe

The bicavallabllity of PLENDIL is influenced by the presencs of
food. When administered either with a-high fat or carbohydrate
diet, Gy, is incremsad: by approximately 60%; AUC Is-
unchanged When PLENDIL was adminlstered aftar a light meal
(ordnge juice, toast, and cereal), hiowever, there Is no effect on
telodipine’s phamacoldnetics. The bloavaliabllity of felodipine
was increased approximately two-fold when taken with grapefruit

_Juice. Orange juice does nat appear to-modlfy the kinetics of

PLENDIL. A simifar 1|ndlng has been seen with other dihydropy-
ridine calcium antagonlats, but to & lesser extent than that seen
with felodipine.

.Aye Effects— Piasma concentrailons ‘of felodipine, aﬁer a singte

" ‘dose arkt af steady state, Increass with age. Mean clearance of

felodipine in eldsdy hypertensives (mean age 74) was ‘only 45% of
that of young volunteers {mean age 26). At steady state mean AUC
for young patients.was 39% of that for the elderty. Data-for inter-
mediate age fanges slggest that. the AUCs. fall betwesn the

Felolfipirie is 'a member of th idinia class of
charghel anlagonlsm (calclum channel blockers) It reverslbly
with nitrendipine and/or other calcl ockers

of the young and the elderly.
Hapaﬂc Dystunction— In pallenls with hepatic diseass, the ‘clear-

for Iihydmpyuume binding. sites, blocks voltage-dé
Calicurrents In vascular smoolh mum:le and oulturad rabbit
atria||cells, and blocks p of the rat
ponJ vein:’

In studies show that the effects ol felodipine on contractile
procisses are salective; with greater effects on vascular smooth
e than cardlac muscle. Negative inotroplc effects can be

|uu\.=u

m
detefitad i vitro, but such effects have not been seen in intact

ance of was redluced to about 60% of that seen In noimal
young vofun!aers

_Renal Impalrmam does not alter the plasma concentration profle

of felodipirie; afthough higher c rations of the m
are present in the plasma due to decreased vrinary exoretion, -
these are Inactive.

Animal studies have d mons!raled that felodipine crosses the

'blood-braln barrier and $ie placenta.
aninils. i T
The jjeffect_of feladlp on blood is principally a _Cardiovascular Effects
 of a d F N of PLENDIL, & reductlon in blood

of
residfance in man, with a modest reflex increase in heart rate

(sesi|Cardiovascular Effacts). With the exception of a mlid dlu-

odipine. are accountad for by its effects. on peripheral

retic bifect seen In several animal species and man, the efigcts
vasﬁalar resistance.
) "

Phaill go

pigssure generally accurs within 2 to-5 hours. Durifg chronic
administration, * substaritial blocd pvesaure control lasts for
24 hours, with trough raducti In L
appioximately 40-50% of peak reductions. The - anuhyper-
tensive effect Is dose dependent and correlates with the plasma
concentration of felodiplne.

Matodenli N E
- '"‘d A reflox In heart rate frequently occurs during the first-
Follgwing oral admlnlalra(lon, (elodipma is almosl pletely  week of apy; this uates.over:tine. Heart rate
absgfbed and undeérgoss first-pass bollam. The - | of 610 beats per minute may be seen during chronlc -

" systimic bioavallability of PLENDIL is agproximatety 20%. Mean

peakiconcentrations foliowing the administration of PLENDIL are
reached in 2.5 to 6 hours. Both-peak plasma comentratlon and
rea-under the-plasma . concentration” time curve . (AUC)
se linearly with doses up_to 20 my. Feladipine is* greater
% bound to plasma prolelns

- administared alone or in

dosing. The Increase lsinhlblted by beta-blocking agents.

The ©:R interval of the ECQ is not affected by falodipine when -
ion with a b g agent.

Felodipine. alone or in comblnaﬂon with-a bsla-hlocklng agent

has been shown, In ¢linical and eleatrophysiologlc studies, to

have no slgnlﬂcam effect on cardiac oonduwon (P-R, P-Q, and -

Folid wmg the plasma
of felodipine declined triexponenttally with mean disposition hatf-
liveg|of'4.8 minutes, 1.5 hours, and 9.1 hours. The mean cortri-
is of the three Individual phases t6 the overall AUC were

In clinleal trials in hyperensive patients withqut clinical evidance
of left ventricular dystunction, no symptoms suggestiva of a
neguhve inotropic ‘effect were noted; however, none wouki be

15, 40, and 45%, respectively, In the order of by

g AstraZeneca LP

*Regfstered trademark of Astra AB
hts reserved.

d In this p Hion (see PRECAUTIONS)

! - 9179712 Plendll® (telodipine ded-Release Tablets '
43000212 o ) .
Following ora! tha i diate-release
tion, the plasma level of pine also dscli ly 1;Labe]mg' H' FD '” 0
Hally with a maan terminal ty, of 11 to 16 hours. The mean peak ¢ p -
and trough steady-state plasma concentrations achieved aftér  T)A No. j q—gs g Re'd. 1&—1
10 mg of the givan once a day to - Laatiaiand St R
nofmal volunteers, were 20 and 0.5 nmoll, respeclively. The v e .
trough plasmia. of in’ tost individuals Reviaodivy__,
D was sub ly. balow the neaded to effect a
: P half-rnmmal deciine In blood ‘prassure (EC,,) [4-6 nmolL for ™
TAE'-ETS thus p day soc!oslng with the
Plendil® faage formud '
’ ’ Foﬂtwl[ng ndminlslmﬂun ota-10-mg dose of PLENDIL the extanded-
lfe H me} release formulation, to young, healthy volunteers, mean peak and )
P trough steady-state plasma eoncammions of felodipine were .
7.and'  nmol/L, respactively. C values inh )
EX NDEDRELEASE TABI‘ETS sive patiants (mean age 84) after a 20-mg dose of PLENDIL were F EB = 8. 2000
23 and 7 nmollL; Since the EC;, for telodipine is 4 ta 6 nmollL,.a ’
DES(RIFTION . - to 10-mg dose of PLENDIL in §oma patients, and a 20-mg dose
. (G i fo i others, would ba expected to provids an antlhypertensive effect
m E:)IL, “elommes) Ls 8 rid fivat tis chem. that persisis for 24 hours (see Cardiovascular Effects below and
icallyl[described s = othyl mathyl 42, 3-dlchlorophenyl) -1,4- DOSAGE AND ADMINISTRATION).
dlhydfo-2,6-dimethyl-3,6 Its emp The ic plasma { of pine in young healthy
formyja Is C,.H‘.ClnNO‘ and its structural formula s: subjects Js about 0.8 Uimin, and the ‘apparent volime of distrbu-




rieng Plendil' (lalodipine) Extended-Release Tablets

I Renal/Endocrine Effects L
i { Renal is d by while
glomerular filtration rate remains unchanged. Mild diuresis, natri-
' uresls, and kalluresls have baen observed during the lirst week of
lherapy No slgnificant eftects ‘on’ serum electrolytes were
observed during short- and long-term therapy.

In diirilcal trials in patients with hypertension, increasés in
plasma noradrenaline levels have heen observed.

- Clinical Studies '
Felodiplne, di dosé-related in_systollc and
blood b

ag in six placeb
controlled, - dose response studies using elther immediate-

; Iélease or extended-release dosage.lorms. These studles

over 800 pati on aclive at. total dally

‘ doses ranging from 251 20 mg. Inthose studies felodipine was

. administored either as monotherapy or was added to beta bliock-

" @rs. The results of the 2 studies with PLENDIL glven once dally .

..a8 meanotherapy are shown In the table below: ’ -

MEAN REDUCTIONS IN BLOOD PRESSURE (mmHg)*

. _Jel®
SIS i ot e
T loan Peak - Mean Troug rough/Peal ipi
¢ Dose N Response Response Ratlos {%s) { P! ne')
i ‘Siudy 1 (8 weake] , - TABLETS
T 28mg 60 . 0447 2728 20/83 _— :
5mg- 69 9583 24/37 25050 . S .
« W0mg- &7 18.0/108 . 10.0/6.0 56/56 : (1118 , N
; ) . Shudy 2 (4 weeks) SR i : :
i ) 10mg 50 53172 1812 340t Nt
i 20mg . 50 1.3/102 4512 4an3an Plendil® i
H *Placebo response subtracted o e l
! **Different num(l;er of paﬂam.s avnllable for. peak and lrough ( felodipme) :
: measurament .
i : TABLETS . :
INDICATIONS AND USAGE - . ] o
: . PLENDIL is Inc for- the .of hypertensi L e179712 f
4 . 7 PLENDIL may be Used alone or conoomltantiy with other
entihyperiensive agants . .
| : : CONTRAINDICATIONS - o
1 - - PLENDIL is contraindicated In patlents who_ara hypersensii ’ ) .
{ - to this product. s Pl ® R -
' : endll : .
PRECAUTIONS . o- | e
: ] , . {felodipine) :
General TABLETS :
. - - Hypotenslon— Felodipine, Iike olhsr cakplum antagonlsls, may . ) :
. - occaslonally -precipitate slgnificant. hypotension and, rarely, . 9176712 H
- - syncope, It may lead to refiex tachy "which In . :
: p angina_pecloris. (See ADVERSE :
© REACTIONS) - ’ . ]
. “Heart Faillura— Although acute. hemodynarmic studies ln a small | | - i

number of patients with NYHA Class |l or-fil heart failure treated

with felodipine have not demonstrated nefjative inotropic effects, R

A safely in patients with heart fallura has :not bean. established. . . ’ -
| Caution, fare, should be ¢ d when using PLENDIL In e

t patients with heart faliure or p ieular f Plenddu

1 particularly In combination with a beta blcckar . {fe lo dipl'he ) .

Eldarly Patlenls or- Patisnts with Imparmd Liver Funclion— s
. Patienis over 65 years of age or patients with impaired fiver TABLETS -

function may have elévated-plasma lons of felodipine .

and may fespond to lower doses of PLENDIL; therefore, a start- ™ 9176712

ing dose of 2.6 mg once a day is These
should have. thelr blood pressure monltored closely during
dosage adjustment” of PLENDIL. (Seé CLINICAL PHARMA-

COLOGY and DOSAGE AND ADMINISTHATION )

: Peﬂphsral Edsma-—- Penphenal adsma. genarally mlld and not
{ : fuld was - the miost
i : : common advsrse ‘event in the clinical trials. The incldence of
. .peripheral edoma was both dose and age dependoent;
. Frequency of perpheral edema ranged from about 10%: In.
- palients under 50 years of age taking 5 mg daily to-about.30%
in those over 60 years-of age taking-20 mg daily. This adverse
efloct generally occurs within 23 weeks of the [nitiaton of treatmant.

- 'lnformmmn for Patients

" Patlents should be Instructed to take PLENDIL wihole and not fo
crush or chew the tablets. They should ba lold that mild ginglval
hyperplnsm {gum swelllng) has bean rtponsd Goad dental

 Its

R4y Ly

SLLBLLE

. SiFTEVL
(susdipojsy).
olfPUSld

Plendil®
(felodipine)
TABLETS

179712 |




Plendil® (i ine) ded-Release Tablets

NO;I'E: As-with many other drugs, certain advice to patients
being treated with PLENDIL is warranted. This Information is
intended to ald in the safe and effective use of this medication. It

Plendit® (felodipine) Exlondad-Releasé Tablets

ward mutation assay. No clastogenic potential was seen in vivo
in the mouse. microhucleus test at oral doses up to 2500 mgikg
(606 times** the. maximum recommanded human dose on &
mg/m*-basis) or. i vifro in a.human lymphocyte chromosome
aberration assay.

Afertilty study in which male and femals rats were adrﬁii\lsleregi

is not a discl of all posst or effects.
‘Drug Interactions .

CYP3A4.Inhit Felodipine is metabolized by CYP3A4. Co-
administration of CYP3A4 e, {tr

(8.0, A
zole, erythvomyeln, grapelruli fuice, cimetidine) with felodipine may
lead to seéveral-told increases In the piasma levels of felodipine,
elther dus {o an Increase in bioavailability or dus to.a decrease
In b These i in may fead to
. increased. effecls,. {lower blood pressure and -increased heart
rata), These sffects have been.cbserved with co-adminlistration
of {traconazole (a potént CYP3A4.Inhibitor). Caution should be

sed when CYP3A4 inhibitors are co-administered with felodipl

doses of 3.8, 9.6 or 26.9 mg/kg/day showed no significant effect '

of felodipine on

PREGNANCY
Pragnancy Category.C.

Teratogenic: Effects— Sludlesrln pregriant rabbits administered
dosos of 0.46, 1.2, 2.3, and 4.6 my/kg/day {from 0.4 to 4 times™*
the maximum recommended human:dose an & mg/m?® basis)

A conservalive approach ta dosing felodipine should be taken.
The following speific interactions have bean reported:
Htraconazole— Co-administration of another extended release
formutation of ine with =0 e d-in approxi-
mately 8-foid Increase in the AUC, more than 6-fold Increase in
the C,., and 2-16KJ prolongation in the hnﬂ:llje’ of felodipine.
Erythromycin—Co-adminis of felodipine. (PLENDIL) with
-ory nyt ted.in appro y 2.6-fold Increase in the
AUC and C,,,, and about 2-fold prolongation in the. half-life
of felodipine. .
Grapsfiuit juice— Co-administration of falodipine with grapefruit
Juice resufted I more than 2-fojd increase In the AUC:and Coeir
but fio prolongation in the hatf-life of felodipine.

d digital of reduction in size and
degrae of osstfication of the terminal phalanges In the fetuses.
The frequancy .and severity of the changes appeared dose
relatad and were natéd even at he lowest dose. These changes
have been shown to_occur with-othér membars of the dihy-

. dropyridine ‘class and are” possibly- a result of compromised

uterina blood flow, Simitar fetal anomalles were not obsarved in
rats given felodipina. ’ -
In a taratology study '(n

ynomolg no.
{n the size of the terminal phalanges wae observed, but an -
- abnormal position of the distal phalanges was noted in about

40% of th fetuses. - .

Nonteratogsnic Effects— A prolongation of paiudtion. with

difficult labor and an increased frequency of felal end- eary
| deaths were obsetved In rats administéred doges of

Gimelidine— Co-adminlstration of felodipine’ with cir

{a non-specific CYP-450 inhibitor) T I an Ik  of
appraximately 50% in the AUC and the' C oz, Of felodipine. .
Bela-Blocking Agents— A pharmacokinetic study of felodipine in
conjunction with metoprolol demonstiated no significant effects
~ on the pharmacokinetics of felodipine. The AUC and Crs of
. Br, were | ed -approximately 31 and
38%, respecilvely. in ‘controlied clinical -trials, howevar, -beta
blackers | me ol wel

9.6 mg/kg/day (4 imes™* the maximum human dose on & mg/m*
basis) endabove. = |

Significant enlargement of the mammary glands, in excess
of the nomal enlargement for pragnant’ rabbits, was found
with dosas greater then or equal to 1.2 mg/kg/day (equal to the
maximum human dosa on'a'mg/m* basis). This effect occurred
only In pregnant rabbits and regressad during lactation, Simiar

rs Jncluding metopre ere G ty
with felodipine and were well tolerated, )

Digoxin—When given concomitantly with PLENDIL the pharma-

cokinetics of digoxin in patients with heart failure- were not .

significantiy-atered.

4 sants—Inap study, plasma
concentrations of felodipine were conaiderably lower in epilepfic
patients_on long-term anticonvulsant therapy_(e.g., phenytoin,
carbamazepine, or phenobarbital) than In:healthy volunteers. In
such pafierits, thé mean area under the felodiping plasma
concentration-time curve was also reduced to approximately

6% of that observed. In healthy volunteers. Since a clinically"

significant Interaction mey be anticipated, altemative antihyper-
tensiva therapy should be considered In these patierts.

Other &nMMnt Therapy— in heaithy subjects thara wera no .

clinically significant Interactions when teladipine was glven con-
comitantly with thacin or spl i

In the y glands were not observed in rats
or monkeys. ! - v .

There-are no adaquate and waell-controlled studies In preg-
nant wornen, if telodipine Is-used during pragnancy, or If

- the palient bacomes pregnant while taking this drug, she

should be apprisad of the potential hazard to the fetus; possible
digital. anomalies of the infant, and the potential effects of
felodipine. on labor and delivery and on.the mammary glands
of pregnarit females. : .

Nursing Mothers

1t is ot kmown whither this drug is secreted in human milk and
because o the potenilal for serious _adverge reactioris from

felodiplne in the infant, & decislon should be made whether fo' :

- discontinue nursing or to discontinue the drug, taking into

account the [mportarice of the drug ta the mother.

o e i

interaction. wilh Fooo— See CLINICAL PHARMACOLOGY, Pedickicle _ ,

Pi tics and M il - Safety and i In atric p have -not bsen
S . established. :

Carcinogenesis, Mutagenesis, Impairment of Ferfility )

in a 2-year carcinoganicity study in vats fed felodipine at doses ADVERSE REACTIONS ' o

of 7.7,23.1 or 68.3 mg/kg/day (upto 28 times™.th® maximum —In-cantrolled stadies in-the tnited-States-ar d- approx

rcommended human doge on-a mg/m* basis), a dose-related  imately 3000 patlents were treated with fetodipine as either the

increase in the Incidence of benign Interstitial cell tumors of the 5d-release or the I diate-release formylath

testes (Leydig cell tumors) was observed in treated male rats.. o oef “clinical events reported_ with

These tumors waers not absarved in & eimilar sti]dg in mice at
dosas-up to 138.6 mg/kg/day (28 times** the maximum regor-
_ mended human dose on a mg/m* basis). Felodigine, at the

doses employed In the 2-year rats}udy. has bé_en shawn to lower~

and to'p

PLENDIL administered as nionotherapy at the recommended

_dosage range of 2,6 mg to 10.mg once @ day were peripheral -

edema and headache, Peripheial edsma was generally mild,

but it was age and dose related and resulted in discontinuation
Dis

N L osteron ! P 9 of therapy In about 3% of thie earolied p
In serum '!“9;;‘"'"9 hormone In "“l’; meLeydIg cell 9""’6"';; of therapy dua to any clinical adverse evant ocourrad in about
lopment Is pos ndary L 6%-of the p s récelving PLENDIL, p lly for peripheral
v:vhl:‘:lh hu_ve,no: b‘snn ob:erveq |lnier!_;an. casa tn e i . edama, headache, or fiushing. o
fgéals powpisbi sucae‘cla‘.e? lasia . lllu:e»onl_vol w:sy Ady evants that d with an incidénce of 1.5% ar

obsarved in the esophageal groove of malé and female rats inalt
dose groups. No other drug-related ‘esophageal or gastric
pathology was ohserved in the rats or with chronic adninistration
in mice and dogs. The latter species, like man, has no anatomi-
cal sffucture co ble to the geal groove. :
Felodipine was not carcinogenic when fed to-mice at doses up
to 138,6 mg/kg/day (28 Aimos*: the maximum recommended
human dose on 4 mg/m? basls) for pariods’of up to 80 weeks In
males and 89 weeks in females.

Felodipine did not display any mutagenic activity in vitro in the

Ames microblal mutagenicity test or in the mouse lymphoma for-

*+ Based on ﬁa!lent weight of 50 kg .

greater al any of the recommended dosas of 2.5 mg'to 10-mg
once a day (PLENDIL, N = 861; Placebo, N = 334), without
regard 1o -causality, are_compared to placebo and- are . listed
by dose In the table below. These events are reported from
controligd clinlcal trials with p; who were randomized to &
fixed dose of PLENDIL or titratad from an initial dosg of 2.6 mg
or 5:mg once d day. A dose of 20 mg once & day has been aval-
vafed in some clinical- stidlas. Althoughi the antihypertensive
effect-of PLENDIL is increased at 20 mg once a day, there is a

ispi i { sg In adv events, esp y those
y- etiects (see DOSAGE AND

ith ve
ADMINISTRATION).
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Plendite pine) & d-Rleloase Tablets |

Percent of Pafients with Adverse Events in Cantrolled Trials*
. drl!NﬂlN:“llusMoMmpwaqulhcwulily
., (ncidencs of discontinuoti shown in porentheses)
Body Systern Placebo - 2.5y’ 5mg 10 mg

Plendlte (felodipine) Extended-Releasa Tablets

In & suicide attempt, one pallent took 150" mg {felodipine
together with 15 tablets aach of atenolol and spironolactone and
20 tablets of nitrazepam. The patiant's biood pressure and heart
raté were -normal on lon to ital; he sub J

Advorst Everts  N.=334  N=256 - N=581 N=403 recovered without significant sequelae. ! :
Body as & Whoe - [o, might be expscied to cause excossive peripheral
Poripheral Edems 3(0.0)  20(00) 88(22) 17.4(25) vasodiation with marked hypotension and passibly bradycardla.
Asthienia 33(00) 38(00) 233(00) 22(00) 1f sevére hypotenslon occurs, symptomatic ent shauld be
Wanmi Sensation  0.0(0.0) . 00(00) 09(02) 15(00) Instituted. The_palient should be placad-supine with the legs
oler : . X i|The i d tlo'n of e fmda :nay be ulaetul
Cardiovascslar. Ny o trea tension due to overdo: with calcium antago-
Paipitation 2400 0400 1403 2505  min in coss of accompanyingbre o, étopine (0.5-1 o)
Digestive P should be administeréd intravenously. Sympathomimelic drugs
Nausea - 15(08) 120 17(03 10 o may also be given it the physician fesls they are warranted.
Dyspepsla 12(00) 38(00) 07(000 0800 | pacinet beer o
as nat been established whether felodipine can ba removed
Constipation 08(00) 12(00) 03{00) 1502  yom the circulation by hemodiatysls. i !
Nervous - . . . . )
p C o -obtain. up-to-date information about the treatment of over-
da 10.2 (0. 6(0.4) 11,0(17) 1472 > up o infory !
';?;l“::: : 2.-2, %og; ‘gg 2:0; 1;: 203 3.:,, ((o.g} dose, consult your Reglonal Polson-Control Center. Telephone
Paresthesla S 600 1200 12002 Mmbers of Jontied W”“‘?:g% canters afe listed in the
L - : Phy f ¢ .- In v
Raspiratory consider the possibliiies of multiple-drug ovérdoses, drug-drug
mmwmw (800 35(00) 1800 - 0700 interactions, and unusual diug kinetics. in your patient.
Cough _ 03000 08{00) 12000 17009  pOSAGE AND STRA
Rhinorrhea 00{00) 16(00) 02(00) 02(00 DOSAGE AND ADMINI T HON . 5 :
Sneezing 00{00) 16(00) 00(0.0) 0000 The recommendad starting dose 1s 5 mg once a day. Depending
skin - . . . on5 the palllenl's ;e; _n:g. the. dos,ag:l eav)r 'l:e de;rlenaed fo
. . 2.6 mg.or ingreased. to 10 mg once a day. These al ustments
Fushig 0a0) 20000 02000 G2l  shoud ooour genarly atinanise of b b L wee, he

patients In tiiration studies- may have ‘been exposed to mora.than
oné dase level of PLENDIL.

Adverse events that dcéurred in 0.5 up 1o 1:5% of patients whio

* racelved .PLENDIL in-all conirolled ciinical trals at the recam-

mended dosage range of 2.5 mg to 10 mg once a day; and
serious adverse events that occursed ata lower rate, or evants

ported during m: i perience (those lower rate evants
are In italics) are listed bélow. Thése events are fisted in order of
decreasing eeverity within each category, and the relationship of
these avents to administration of PLENDILis uncertain: Body as

n_Whoie @hast pqlﬁ; facia! "edem'a,"!lp-like iliness; Cardllo-

recomimended dosage rarige is 2.5-10 mg once dalily. In clinical
trials, doses above 10 mg dally showed an Incrapsed. biood
pressure fesponse bit a large Increase in the rate of peripheral

adema and other vasodiiatory advarse events (see ADVERSE

REACTIONS). Modification of the recommendad dosage Is
usually not required In'patients with renal ’ ’

PLENDIL should ragulery be taken efther without food or with.a
fight meal {see CLINICAL PHARMACOLOGY, Pharmacokinetics
and Metabolism). PLENDIL should be swallowed whole and not
crushed or chewed.

Use in the Eidery. or Patlats with impaired Liver Furcllon—

Patients over 66 years of age; or patients with Impaired
\ivar furiction, may develop higher- plasma -concsntrations-of

J f 1y ypate , syncope, af-. I
gina . pec arrhythmia, ycardia, p! bents;
Digestive: Abdominal pain, dia 3 iting, dry mouth,

acid regurglation; ine: Gy

{ tologle: A i bolic: ALT (SGPT) Increased;
Musculoskelstal: Arthraigla; back pain, leg paln, foot pain,
muscle cramps, n’lymgin. arm pain, knee pain, hip galn:

Nervous/Psychial pression, anxlefy 3
Irritabiiity, ne L le ; d fibido;”
Hesplratory: Dyspnea, pharyngitis, bronchitis, Influenza, sinusitls,
pistaxi plratory : ‘Skin: Contusion, erythema,
ia; Speclal Senses: Visual disit Urogenttai:
urinary freq urinary urgy dysuria, polyurl
Gingival Hypérplasla— Gingival hyp piasla, usually mild,

occured in < 0.5% of patlents in controlled studies.. This condl-
tion may, be avoided or may regress with. improved dental
hygiene. (See PRECAUTIONS, Information for Patients.) .

Clinical Loboratory Test Findings

Serum. Electrolytes— No significant effects on sefum elac-
trolytes were obsetved during shart: and long-teim therapy (see
CLINICAL PHARMACOLOGY, R_enalIEndocme Effects).

Serum Giicose— No significant effects on fasting' serum glu-
cose were observed In patients reated with PLENDIL In the U.S.
controlled study.

Liver Enzymes— 1 of 2 eplsodes of elevated serum
Inases decreased once dnig was discontinued in clinlcal studies;
no follow-up was availabie for the other patient. -

OVERDOSAGE

Orat doses of 240 mg/kg and 264 mg/kg in male and female
mice, raspectively, and 2390 mg/kg and 2250 fg/kg in male and
female rats, respactively, caused significant fethality.

- therefore, @ starting dose of 2,6 mg once & day.is
‘recommended, Dosage may be adjusted as described above.
(See PRECAUTIONS.) .. i

HOW SUPPLIED

No. 3584 —— Tablets PLENDIL, 2.5 mg, are ‘sage green, round

convex tablets, with code 450 on-ona side and PLENDIL on the

otheri They are sqphllad as follows:

NDGC 0186-0450-28 unit dose packages of 100

NDC 0186-0450-58 unit of use bottiés of 100

NDC 0186-0450-31 unit of use botiles of 30

No. 3585 — Tableta PLENDIL, 5 mg, are light red-brown, round

convex tablets, with code 451 on one side and PLENDIL on'the
other. Thay aie supplied as follows: -

- NDC.0186-0461-28 unit dase packages of 100

NDG 0186:0451-58 nlt of use botties.of 100

NDC 0186:0451-31 unit of use bottles of 30

No. 3666 — Tablets PLENDIL, 10 mg, are rad-brown, round con-
vex tablets, with_ code 452 on one, side and PLENDIL on the
other. They are supplied as follows: :

NDG 0186-0452-28 unit dose packages of 100

NDC 0186-0452-58.unit of uss bottles of 100

NDC 0186-0452-31 unit of use botties of 30

Storoge '

Store helow 30°C (86°F). Keep cantainer tightly closed. Protact
from light. -.

Revised October 1999

Manufactuted by:- '

Merck & Co., inc., West Point, PA 10486 R

Distributed by: . R 9179712
) . 463000212

_ ASTIRA s thamocauicats, Le, Weyno, PA 19067
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CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW
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NDA 19-834 {SLR-014 (AL)} SUBMISSION DATES May 7, 1998
Plendil’ (Felodipine ER) Tablets (2 3, 5 and 10 mg )

ASTRA PHARMACEUTICALS REVIEWER Emmanuel O. Fadiran, Ph.D.

TYPE OF SUBMISSION: LABELI\NG UPDATE - DRAFT LABELING

._.._.....___..._.—____......______..__.._.__._._...._-.__.——____._.._._._.__.___

SYNOPSIS
Felodipine is a calcium channel blocker and the extended release formulatron is the sub_]ect of

approved NDA 19- 834 (Plendil” (felodipine ER) Tablets). The sponsor submitted with their
1997 annual report a published article that shows a srgmﬁcant interaction between felodlpme
~tablet (Hydac 5 mg depot tablets) and itraconazole (Jalava K, Olkkola, KT, -and Neuvonen PJ.
Clin Pharmacol Ther 1997;61:410-5). A labeling update was suggested in OCPB review dated
~January 27, 1998. The sponsor has now submitted a draft labeling for review by the Agency

SUM_MARY o : ‘ ‘

The sponsor has écceptecl, the Agency’s recommendations on specific drug interactions but has
modified the recommendation for CYP3A4 inhibitors. The sponsor stated that the modification
“based on medical rational that “Therapy with felodlpme is chronic, while therapy with
 CYP3A4 inhibitors, with the exceptron of grapefruit juice, are usually given : sporadically to
treat acute conditionis (e.g. requiring antibiotics, cimetiding). Therefofe; when CYP3A4
-'mhrbltors are considered to be added to felodlpme therapy, caution should be exercised

because of their potential interaction with felodipine”. However, the labeling.is-for: felodlpme; B

so the emphasis should be“on felodrpme Additionally, there could be patients on chronic
‘administration of antifungals who may be put on felodipine if they are not responding to other
antihypertensives. It is therefore recommended that the suggested Iabeling update for CYP3A4
inhibitors in the Agency s approvable letter of February 12, 1999 should be used (see below)
: SUGGESTED LABELING UPDATE TO'BE-SENT TO THE SPONSOR:
' PRECAUTIONS

Drug Interactions

CYP3A4 Inhibitors: Felodipine is metabolized by CYP3A4 Co- admlmstratlon
CYP3A4 inhibitors (e.g. Ketoconazole, itraconazole, erythromycin, grapefrult juice,
cimetidine) may lead to several fold iricreases in the plasma levels of felodlpme These
increases in concentration may lead to increased effects (lower blood pressure and increased
- heart rate). These effects have been observed w1th co- admlmstratron of 1traconazole (a potent

“ CYP3A4 inhibitor). ' ~————————

The follo‘wingspeciﬁc interaction's have been

1




reported:

RECOMMENDATION: : 7
The Division of Pharmaceutical Evaluatlon I has reviewed the sponsor’s draft labeling and _
recommends that the felodipine labelmg should be updated as proposed above. Please forward

the labeling comment above to the sponsor. :

Emmanutl O. Fadiran, Ph.D.
Division of Pharmaceutlcal Evaluation I

 FT Initialed by P. Marroum Ph.D. f /%—7_ S, /Z/// 99 7

_cc: NDA 19-834, HFD-110, HFD-860 (Fadiran, Mehta), BIOPHARM - CDR.
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R FEB -8 2000
RHPM Review of Final Printed Labeling

Applicatioh: " NDA 19-834/S-014
S : Plendil (felodipine) Tablets

Sp’onsor: . ) ‘ Astra Pharmaceuticals, L.P;
Date of Supplement: Apr111 1998

. ReceiptDate: Apr112 1998

" Review

NDA 19-834/5-014 originaly provided for labeling revised under PRECAUTIONS Drug Interactions. - The
following paragraph was added to the beginning of the subsection:

In addition, the pér'agraph concerning the interaction with cirrletidine was deleted. )

An a{pprovable letter was‘issued on January 12, 1999 in which the b‘ibphamiaceutics reviewer’s recommendations .
were conveyed to "gh‘e sponsor. The above paragraph should be replaced with the following:

PRECAUTIONS‘-.

Drug Interactlons ‘

CYP3A44 Inhibitors: Felodlpme is metabohzed by CYP3AA4. Co-admmlstratlon
CYP 3A4 inhibitors (e.g., ketoconazole, itraconazole, erythromycin, grapefruit juice, cimetidine) may lead
to several-fold increases in the plasma levels of felodlpme either due to an increase in bioavailability or
due to a decrease in metabohsm These increases in concentration may lead to increased effects (lower
blood pressure and increased heart rate). ‘These effects have been observed w1th o~ admmlsiratlon of

itraconazole (a potent CYP3A4 inhibitor)., —————————
——*ra conservative approach to dosing felodipine should be taken The. followmg specific mteractlons have -
‘been reported:

Itraconazole Co-administration another extended. release formulation of felodlpme with itraconazole
resulted in approx1mate1y 8-fold increase in the AUC, more than 6-fold increase in the Cmax and 2-fold
prolongatlon in the half-life of felodlpme '

Erythromycm Co-admmlstratlon of felodlpme (Plendil) with erythromycm resulted in approxnnately 2.5- -
fold increase in the AUC and Cmax, and about 2-fold prolongatlon in the half-life of felodipine.

Grapefruit juice;. Co- admlnlstratlon of felodipine w1th grapeftuit juice resulted in more than 2-fold -
increase in the AUC and Cmax, but no prolongation in the half-life of felodipine.

Cimetidine: Co-admmlstratron of felodipine with clmetldme (a non-spemﬁc CYP-450 mhlbltor) resultedin
an increase of approximately 50% in the AUC and the Cmax, of felodipine. -

A
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The sponsor proposed the following changes to our labeling re_c_ommendations in a.submission dated May 7, 1999:

PRECAUTIONS

Drug Interactions

CYP344 Inhibitors: Felodipine is metabolized by CYP3A4. Co-administration of: . CYP
34 inhibitors (e.g. ketoconazole, itraconazole, erythromycin, grapefruit juice, 01m1t1dme) with felodlgm
may lead to several-fold increases in the- plasma levels of felodipine, either due to an increase in
“bioavailability or due to a decrease in metabolism. These increases in concentration may lead to increased
-effects. (lower blood pressure and increased heart rate). These effects have been observed w1th co- ’_

'admmlstratlon of 1traconazole (a potent CYP3A4 mhlbltor) -
: /Caution should be used when CYP3A4 inhibitors are co-admmlstered w1th
elodlpme _A conservative. approach to dosing felodipine should be taken The followmg specific
‘interactions have been reported

Ve

Itraconazole: Co-admmlstratlon another extended release formulation of felodipine with 1traconazole
resulted in approximately 8-fold increase-in the AUC more than 6- fold increase in the Cmax and 2-fold
prolongatlon in the half-life of felodlpme

- Erythromycin: Co-administration of felodlpme (Plendll) with erythromycm resulted in approximately 2.5-.
fold increase in the AUC and Cmax, and about 2-fold prolongatlon in the half-life of felodlpme

' V'Grapeﬁ‘uzt juice; Co-administration of felodlpme with grapefrult juice resulted in more than 2- fold
mcrease in the AUC and Cmax, but no prolongatxon in the half-life of felodipine. !

Cimetidin'e: Co-administration of felodlpme"w1th cxmetrdme (a non-speclﬁc CYP-450 inhibitor) resulted in
. an increase of approximately 50% in the AUC and the Cmax, of felodipine. '

Dr. L1p1cky agreed with the sponsor’s proposal and the firm was asked to submit final prmted labeling,

I have reviewed the final printed labeling and it is 1dent1ca1 to the draﬁ package insert in their May 7, 1999
- submission. : .

Recommendation -

I recommend that the application be approved.

David Roeder . -

dr/1-4-99

‘cc: NDA 19-834

HFD-110
HFD-110/DRoeder




RHPM Review of Draft Labeling ' . _ ' JAN 12 1999

~ Application: : NDA 19-834/8-014 ’ Lo -
- .Plendil (felodipin_e) Tablets g

Sponsor: .  Astra Pharmaceuticals, L.P.
Dat'e of Supplement: April 1, 1998

'Receipt Date: | April2,1998

Review

NDA 19-834/S-014 provides for dréft labeling under PRECAUTIONS Drug Interactions. The following
paragraph was added to the beginning of the subsection: ' : '

In addition, the paragraph concéming the interaction with cimetidine wés deleted.
The biopharmaceutics réviewer recommended that the above paragréph be replaced with the following:

PRECAUTIONS

Drug Interactions -~ : : ' :

CYP3A44 Inhibitors: Felodipine is metabolized by CYP3A4. Co-administration ———————— CYP
3A4 inhibitors (e.g. ketoconazole, itraconazole, erythromycin, grapefruit juice, cimitidine) may lead to
several-fold increases in the plasma levels of felodipine, either due to an increase in bioavailability or due
to a decrease in metabolism. These increases in concentration may lead to increased effects (lower blood
pressure and increased heart rate). These effects have been observed with co-administration of itraconazole
(a potent CYP3A4 inhibitor). = ———e———— —_——— - a
conservative approach to dosing felodipine should be taken. The following specific interactions have been
reported: ‘ ,

Itraconazole: Co-adnginisl;ratidn — : : — — with itraconazole resulted in
approximately 8-fold increase in the AUC, more than 6-fold increase in the Cmax, and 2-fold prolongation
in the half-.life' of felodipine. - o ' ’ . .

Erythromycin: Co-adininisu'ation of felodipine(Plendil) with erythromycin resulted in approximately 2.5-
fold increase in the AUC and Cmax; and about 2-fold prql(_)ngation in the half-life of .felodipine.

Grapefruit juice: Co-administration of felodipine with grapefruit juice resulted in more than 2-fold
- increase in the AUC and Cmax; but no prolongation in the half-life of felodipine.

Cimetidine: Co-administration of felodipine with cimetidine (a non-specific CYP-450 inhibitor) resulted in
an increase of approximately 50% in the AUC and the Cmax, of felodipine.




Recommendation

An approvable letter will be drafted with the above recommendation

David Roeder
 dr/1-4-99
cc: ~ NDA 19-834

HFD-110
"HFD-110/DRoeder .



