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1. EXecuﬁve Summary: . |

1.1 Recommendation:

Although the product was found to be not bloequlvalent to the reference, the Office of
Clinical Pharmacology and Biopharmacetuics found this NDA acceptahlﬁ)rowded that

1) The safety and efficacy of the new product are estabhshed in Phase I1I clinical studies
submitted to this NDA and

2) A satisfactory agreement can be reached between the Agency and sponsor regarding the -
language m the package insert,

1.1.2 Comments to the sponsor ‘

For in vitro dissolution, the following specifications are recommended:

For PSE (ER): _

1h Q -

2h Q-

4% Q

8h Q ,.

16h —
For DL (IR): -

30 min Qi

1.2 Phase 4 Commitments

No Phase 1V commitment is applicable for this application.

| 1.3 Summary of Clinical Pharmacelogy and Biopharmacetuics 'Findings

This fs an ongmal NDA for Clarinex-D® 24 hour * ‘combination” product tablets contammg 5
mg immediate release desloratadine (DL) layer and 240 mg extended release
pseuduoephedrine (PSE) layer. The proposed indications are for the relief of symptoms of

-allergic rhinitis and nasal congestion.
What is the'new Formulation?

- The DL component of the tablet is formulated as immediate release coatlgg, whereas the PSE

is as extended release tablet core.
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What is the Rationale of the Combination Product?.

-~ Thisis acombimation drug product of DL and PSE. DL is the major active metabelite of
loratadine (Claritin). The pharmacological activity of loratadine is primarily due to its
metabolite, DL. From the PK perspective, DL appears to exhibit a better systemic
bioavailability and a longer plasma elimination half-life than loratadine. Ne major safety
issues are of concern from PSE as it is widely used as an over-the couiteT{OTC) containing
product. ' :

Therefore, the sponsor believes that the proposed combination of DL and PSE (Clarinex-D® ‘
24) would be an ideal combination product for the proposed indication. The safety, efficacy,
and PK &f DL were submitted to Clarinex NDA # 21-165. The current NDA:further .
charactetizes the PK and safety of DL and PSE following administration of DL D-24 (DL~

5mg/PSE 240 mg), DL, and PSE.
' What Studies Are Submitted in the Current NDA:

In this NDA five clinical pharmacology studies were submitted which enrolled 154 adult
subjects and two Phase III clinical studies. In all clinical pharmacology/PK studies, the
plasma levels of DL, 3-OH DL (major metabolite), and PSE were monitored. These studies .
are grouped as follows: i ‘ '

e One bioequivalent (BE) study for the clinical formulation of DL D-24 (pivotal Study #
P00439). : . :
e One BE study of DL D-24 components and both the clinical DL D-24 formulation and a
D-24 formulation containing 6 mg of DL and 240 mg PSE (study # P01813). '
e One bioavailability study for DL D-24 formulation containing PSE cores with altered ir -
vitro dissolution ate (Study # P01981). ' ‘ '
e One effect of food'study on DL D-24 (Study # P00441). , _
“e One multiple (repetitive) dose study to characterize the PK of DL D-24 (Study #
-~ P00884). : e ' :
. The focus-of this review will be mainly on the clinical pharmacology studies and specifically
‘on-the pivotal bioequivalent; effect of food, and multiple dose studies. ' o

What are the Main Findings?
From the submitted studies,‘t‘he following conclusibns can be made: -

¢ Following a single dose administration of one DL D-24 (5 mg DL/2&0 mg PSE), DL 5
mg, or PSE 240 mg tablets, the 90% CI for both Cmax and AUC of L and 3-OH DL
were outside the bioequivalence (BE) fimits of 80%-125% (Table 1.3.1). However, the
90%:for the PSE was within 80%-125% for both Cmax afid AUC. In'the same study, the
exposure for DL and 3-OH DL as determined by Cmax and AUC following DL D-24
tablet was lower by approximately 15% to 20% than that after DL 5 mg tablet. - - '
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-Table 1.3.1. Relative Bloavallablllty and 90 % Confidence Interval for DL and 3-OH _

DL (Study # P00439)
1. Estimate ot conﬁdam:e
Treatment Rata Parameter Bioavallabillty (%)* iotarval® -
DL ’
DU B-24'(5 ing/240 mg) teblet 1 AUC(H) 85.0 . ﬁ 7892
5 g DL tabiat Crax 802 T ™ 588
- I-OH DL
DAL D24 {5 mgt240 mp) lablet / AUC(H) 812 7282
" 5mg DL tabist " Cmax 80.3 15-88

a:  Exprassed as 2 parcent ratio of Treatments (OL D-24/01).

b:  Ninaty parcent two-tailad confidence nterval:

=

e Inanether single dose study (Study # P01813) usmg two different tablet strengths 5mg

DL/240 mg PSE (Treatment A) and 6 mg DL/240 mg PSE (Treatment B), the 5 mg

DL/240 mg PSE tablet met the 80%-125% bioequivalence limits for AUC but not for .
Cmax (% CI =75-91) when compared to the reference products (5 mg DL tablet and 240

mg ER PSE tablet, treatment C). However, the DL and 3-OH DL comniponents of the -

6mg/240-mg tablet were bioequivalent to the reference (5 mg DL tablet) based on both
Cmax and AUC values. Similarly, for 3-OH DL, the 90% CI was within 80%-125% for-

- AUC, but not for Cmax as compared to reference (Cmax %CI =77-90). As found in the
previous study, the 90% CI for the PSE was w1thm 80%—125% for both Cmax and AUC.

e There was some relatlonshxp between the in vitro dissolution rates and in vivo
performance for certain PSE formulations (Study P01981, Figure 1.3.2). However, the -

90% Gl for the Cmax for the very fast formulation was eutside the 80%-125% limits,

whereas the AUC passed. The 90% ClI for the Cmax for the very fast failed at the upper

end (112-129).

Figure 1 3 2. Mean PSE Plasma Profiles from Different in vitro. Release Rate

Formulatlons A= standard B= fast, C = slow and D = very fast (Study # P01981)
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e Food did not show any effect on the bioavailability of any of the determined corﬁponents
" in the plasma: DL, 3-OH, and PSE (Study P00441) . Accordingly, the 90% CI for both
-—Emax-and- AUEC for the three components were within 80%-125% 11m1ts

T

e  Following multiple dose administration, the steady state for both DL and 3-OH DL was
attained on Day 12, while for PSE was after 10 days (Study # P00884, Figures 1.3.3).

Mean Plasma Profiles after Multiple Dose Administration (Study # P00884)

3.0

. Figure 1.3.3. DL (close circles) and 3-OH DL (open circles) Figure 1.3.15. PSE |

& SCHamMT
o BCH 456881

b

g

it 5

o JUpES e
R -
— T

[p——— T
i
.8
i

-,
[
[- X J
o8
CH 485
L

a
o
8
¥
»
]

P S R S R V1 » a4
0 1t 12 3 ¢ 4 8- 12 18 20 24

l Day 4| l Huur(my"? J ) ) F Day | [ Hour (Day 14} 4'

Y M

M " M M PRI PRt PRI} é
0 1t 2 B3 o < a 12 s 20 24

Overall Summary and Conclusions:
Based on all the 'mfdrma_tion submitted, the following main conclusions can be made:

=, Food had no effect on the absorption of Clarinex D-24

e Steady state of all 3 analytes (DL, 3-OH DL, and PSE) were reached within 12 days of
dosing.

~-..e  The percent fluctuation in multlple—dose study was consistent with that of a once-daily
™ formulation.

-0_ The combination product was not bioequivalent to the monoproduct with respect to DL
- (5-mg).
. _;.'I‘he combination product was bioequivalent to the monoproduct with respect to PSE.
‘No gender differences in PK of DL. -

- e Interms of in vitro dissolution rates for PSE, the formulatlon with the very fast in vztro
=== rate was not bioequivalent to the standaxd formulation at Cmax level..
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2.0 , ' L

~..Clinical. Pharmacology and Biopharmaceutics Revlew
~ (Question Based Review-QBR)

2.1 What are the General Attributes of Clarinex-D 24 . . i

This is an original NDA for Clarinex-D® 24 hour “combination” product tablets containing 5
mg immediate release desloratadine (DL) and 240 mg extended release Pseuduoephedrine
(PSE). The proposed indications are for the relief of symptoms of allerglc thinitis and nasal
congestlon

The DIZ component of the tablet is formulated as immediate release coatmg, whereas the PSE
1s as extended release tablet core.

2.1.1 What is the Ratlonale of the Combination Product?

. Desloratadine (DL) is a major active metabolite of loratadme It is currently marketed under
. the trade name Clarinex for the relief of the nasal and non-nasal symptoms of allerglc rhinitis
and chronic 1d10pathlc urtlcana in patients 12 years of age and older. :

It is believed that DL is considered to be primarily responsible for loratadine activity.

Loratadine (Claritin) is currently marketed as tablet and syrup. DL appears to exhibit less

first-pass metabolism and a longer plasma elimination half-life than loratadine. On the other

hand, PSE is widely used as over-the counter (OTC) oral and nasal decongestant products Its
safety and efﬁcacy profiles are well establlshed

Claritin® D—24 (loratadine 10 mg/PSE 240 mg) is cm‘rently marketed worldwide, mcludmg

the US, for the treatment of seasonal allerglc rhinitis. Based on the favorable PK.

characteristic and safety profiles of DL over loratadine, the sponsor believes that the

- proposed combination of DL and PSE (Clarinex-D® 24) would.be 2n ideal combination

- product for the proposed indication. The safety, efficacy, and PK of DL were subm1tted in
ClarmerNDA #21:165.

The current NDA further characterizes the PK and safety of DL and PSE followmg
administration of DL D-24 (DL Smg/PSE 240 mg), DL, and PSE.

‘2.2 What is the General Clinical Pharmacology”
From the clinical pharmacology and blopharmaceutlcs perspectlve the &min finding in thls

~ submission is that the proposed to-be-marketed formulation is not bioeqiivalent to the
reference products. Therefore, a clinical study was conducted to establish the safety and

efficacy of the combination product. In addition, based on results from food effect study, the- -

drug could be taken with or without food. Furthermore, a multiple dose PK study shows the
steady-state concentration of the product components attained by approximately ¥2 days.

CAdmautop\empyreviewdfsdoc ~ 8



. decision making process for its approval and in labeling. S

2.2, l Mmt are the PK Charactenstlcs of DL and PSE"

DL:

- Therefore, the approval of this NDA will be based mamly on the data from the clinical trials _

to establish its safety and efficacy. In this case, the PK data will be used to support the

Comea e e

_ What is DESLORATADINE (DL), as Drug Substance?

DL is a long-acting tricyclic histamine antagonist with selective H | -receﬁor_ histamine
antagonist activity. It has an empirical formula: C 19H 15 CIN 5, a molecular weight of ="

and the following structure.

Desloratadine Structure

What is PSE as Drug Substance?

PSE is an orally active sympathomimetic amine and exerts a decongestant action on the nasal
mucosa. PSE is recognized as an effective agent for the relief of nasal congestion due to
allergic rhinitis. PSE produces peripheral effects similar to those of ephedrine and central

- effects similar to, but less intense than, amphetamines. The molecular weight of PSE is

——— | and its chemical sh'ucture is as follows:
R eno

Wi
PSE HC1

- The PK and bloavaﬂablhty (BA) of DL and PSE have been evaluated in the previous NDAs
~ within the Division and in the literature. For the purpose of this review, the following is a

summary of the relevant PK charactenstlcs for each comiponent of Clarmex—D

e The Tmax occurs at approximately 3 hours post dose =
Neither food nbr.grapefruit juice had an effect on the bioavailability (Cmax and AUC) of
DL. However, food increased the Tmax from 2.5 to 4-hr.
It is highly bound to plasma protein (~82%) :
It is extensively metabolized to 3-hydroxydesloratadine (3- OH DL), an active metabohte
- which is suhsequently glucuromdatcd

C:\dméulop\temp\revicwdfs.doc - ' 9



e The enzyme(s) respon31ble for the formation of 3-OH DL have not been identified (see
also - OCPB review for NDA 21-300, Clarinex syrup). R

oIt shauld be noted that a subset of the general patient populauon has a decreased ability to

form 3-OH DL, and are slow metabolizers of DL. This range from ~5% to 20%

depending on face and other unknown variability factors (see also OCPB review of NDA |

21-300).
e The exposure (AUC) to DL in the slow metabolizers was approx1ma§y 6-fold greater
than the subjects who are not slow metabolizers (see also OCPB review of NDA 21-300).
e According to the sponsor’s labeling, patients who are slow metabolizers may be more
susceptible to dose-related adverse events. :
The elimination half-life of DL is ~ 25-30 hours.
There is dose proportionality over doses of 5 to 20 mg.
A tofal of 87% of the 1 C-DL was récover in urine and feces combined.
The exposure in elderly is approximately 20% higher than adults.
The exposure to DL may increase by ~2.5 fold in patients w1th sever renal and/or hepatic
impairment.
¢ ketoconazole was shown to produce a greater exposure of DL (~40%) and 3-OH DL
- (~70%) compared to other tested drugs and/or control.
Studies have shown no QTc prolongation was assomated with DL.

B.PSE "

¢ One compartment PK

e “Percent of plasma protein binding is unknown.
Extensively distributed into extravascular sites (apparent volume of distribution between
2.6 and 3.5 L/kg).
Minimal hepatic metabolism (less than 1%)
Mainty-undergo N-demethylation to the active metabolite norpseudoephedrme

“ Excreted mainly unchanged in urine (43%:to 96%).
Half life depends on urine pH as follows. The half life range from approxnnately 2 hours.
atapH 5 to 20 hours at pH 8. : ST :

S 2 2 3 What Studies are submltted in the Current NDA?

A.PK Studles

The sponsor submitted five clinical pharmacology/PK _studieS in this NDA. -
These studies are listed in Tables 2.2.3.1 -

From the BE perspective, study # P00439 is a pivotal study comparing t&mnex—D 6] mg
DL/240 mg PSE) to its individual components (5 mg DL and 240 mg PSE) after a single

dose administration. Two other important studies were included in this submission: effect of - o

food study (#R00441) and multiple dose study #P00884). These studies will be- summanzed
in the following sections and will be prcsented in more detall in the appende

C:\dmautop\temp\reviewdfs.doc ' 10



Table 2.2.3.1 List of Studies Submitted'in this NDA

“Protocol Humber | Number Age Rangs (yr} ) ;
S —— Investigator of MDW (WF i T
. Btudy Tlefescription {Starting Dsta] | Subjects Tmatmem, Dose and Dosing Freguency
A Bioavaliabitiy ﬁiooqdvm Mi‘ .
SCH 483 Bicuquivalence of Desloratadine and OO0 38 2145 » Single dowe of DL n-u (SCH 483} (5-mg/240-mg)
| Paeudoephedrine Foiowing Single-Dose Administration | 4. Herron, MD oM extendled relense tsh
of Ot D-24, Bedomndma ‘.'»mu ant Peexdoaphedrine {81411969) 8i12C
240-mg B W DL (8CH 36317} 5 mg) tatset
Type of Study: Singie-dogs, randomized, open-lshsl, » Single dose of Mmpma,m {SCH 4858)
three-way crossover study. {240 mg) extended refease tablat.
Report Locstion: Vol:1.14
Data Listings: Vol: NFA
SCH 483: of Deslotaiadine and P0IBT3 42 19435 » Bingle of Bt O-; 5—@1246-«!
Paeudoephadring Fdlwlng Singie-Dose Adiminiatation | J. Herron, MD 21M21F mf;?:m uf 4 (SR dE3) o
of Db D-24 (5-mp), ns.!glan {8-mp), gﬂ Decioratading {31272000) ATCHBIH d
and : ne 240-mg : « Single dun of DE D-24 {SCH 483) ts-rng&wmg)
Oancnmlmuy extended release tahjet
| Tywe ot Stuty: Slnde-dnsumd mmw ~—- |+ Single dose of DL {SCH 34117) S-mg}labmmus
three-way croEsover. . ’ 8 singie dose of puudnwbedm(e
Vol: 123 ‘ {SCH4B5S) (240 mg) axtended Telgnsa tabiat.
Data Listings: Vel: NA
SCH 483: The Bloavaiiabittity of Peeusdoaphedrine Fiom PO10& 2% 1845 » Singie dose of DL D-24 (8CH 483, -mg/240-
Controed-Release {24-Hour) Formulations: A singte-- ‘Lasaeter, 13MTF - standard  desdiution b‘dgg -n:rt\?hd rde:s‘; .
Ddaa!-‘mz—Wnycmeaovwm i . SCHBM4H tablet
m“awmmmmﬂw » Single dose of DL D-24 (SCH 483} (6-mgr240-myg
four-wey crosanver study. fact dissolution baich) extended rataase tbist
Report Location: Vol 1.28 o Single dose of DL D-24 (SCH 483 (5-mg/24D-mg
Datz Listings: Vot NiA siow duahhon batch) a‘:tuded Mamnﬁ :
¢ Singla tiose ufDL D24 (SCH M}wfﬂ-mﬁ
m fasy diseshtion beich) exended relense
et

Table 2.2.3.1 (continued): List of Studies Submitted in th"ebNDA

Protocol Numbee

. ivestgitar of sAé': Dietr. m%?‘ : ‘
- Study Tite/Description {StawT D) f Ethnic Dietr Tragiment. Dose snd Dosing Frequency
) ) B. Bloavaltisbiiitytiuman Pharmscokinetic Siudies . : .
SCH 483 . Infisence of Food on the Qrsl Bivavadabidity | POOA4E 8 19-44 « Bingle-dous of DL D24 wdended rebeane tabiet|
of DL D-24 Administersd to Healthy Subjects: A Ywe- - | T. Mwbury, MD 2MSF SCHAA3) wnclee faated
\Way Croesover Study mikd {81065 2ucvipan | Sopess (-me20-mg) fod or %
Type of Study: Single-toae, sandomized, apen-tabel, T
Wo-way cresstver sludy
- Rq)utl.-.ouﬁ’r Vd. 1.18
j Dats Listings: Vol
| smnz—mwmmamaf .y POOBBY 18 21-45 « One m_ B q 483) (S-mogiad

O et ﬁﬁw ’ IMIIE eendod setoeat o wmdlyf 14 m&m

Muitiple-doas, ommm t ) ' :
e I.oﬂfy;m vu 1 21 s
Du-u;unw
a MMF-F«M;
b CeCaucasian, BeBlack, HeHispankc, OsGther. -

&
-
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B. Clinical Studies:

o conducted two 1dent|cal Phase III studies as surmnarlzed in Table 2.2.3.2.

Table 2.2.3.2 Phase III Clinical Trials )
g

“Nimibers of Subjects:

’ . . tRandcnizedﬁErﬁcacy
Study Number : -Evaluabie)®
Study Datas : Age Range (Years)
Gtudy Centess ) Btudy Besiga - Sex Dstribltion
Pe1875 - | tautticenter, Doubie-Bindg, Double-Dunymy, Active- - 14851410
Atxy 2000 to Dec 2000 condrolled, Paraliel-group, Efficacy and Baféty Sty ‘ 1278
H A7 certéra in United States DLDQ&ODMDLD—ZGAFQDWDLSMGJD " 5XTM9BBF.
- ) and PSE 240-mp QD for 15 days
“jeaigBa 0 Reutticenter, Double-Blind, Double-Duntmy, Active- 435711270
Auxy 2000 to Dec 2000 controfied, Pamllﬁ-yeup Efficacy arwl Saféiy Stody: 71978
ermmumm DLD-NODandDLD—m&FODvamDLWQD 518“,841F
and PSE 240-mg QD fot 15 days -
AF=Altamate Fotmulation; QD=Once Daily, M=Maie; F=Famale.

a mmmamcylwumammwwmm mcuvedatleastonedoeeotsmdy
=z medication and had both Baseline and some posttaceline data. Coafirmatory analyses of primary efficacy
intuded alsuhjuus inthe eﬂacacy-avaluabﬂesubsat ,

The primary objectlve of these two studies was to evaluate the efficacy of the two Clarinex-D
24 formulations compared to the active comparators; S-mg DL and 240 mg PSE. Safety was
also monitored as a secondary ob)ectlve

Bneﬂy, these two clinical studies were virtually 1dent1cal in terms of the design. They both

randomized, multicenter, double-blind, double-dummy, active-controlled, parallel-group

studies in approximately 1300 to 1400 subjects each. However, the two formulations (DL D-

2%%and DL D-24 AF [alternative formulation]) evaluated in these studies differed only by a
..slight modification in the quantity of some of the excipients in the film coat, although the
NS

-qualitative formula remained the same. The placebo tablets were identical in appearance to

“the 5.0-mg DL tablets and the other placebo tablets were identical to both the DL D-24 and

240-mg PSE tablets (which themselves were identical in appearance)

"'\""*Each subJects received freatment at approximately the same times in the morning for the
 duration of 15 days. Each treatment consisted of two tablets; one actlve and one placebo The
efficacy endpomt was the average of 15 days treatments. '

.. For detailed analy51s of the safety and efficacy data, please see the Medical Officer’s review.
- However, based on the sponsor’s summary reports the safety and efficacy data for Clarinex-
D 24 appears to be reasonable and comparable to the comparator. However, it should be

‘ emphas1zed again that these data has not been reviewed by OoCpPB. _

"

" Appears This Way
On Original

C:\dmautop\tempireviewdfs.doc - . . 12



2.2.4 Does this Drug Prolong the QT or QTc Interval?

"No S1gnals for prolongation in QTc intervals prolongatlon were noted in this subm1ss10n (see
~ al§o the Medical Officer’s Review).

In addltxon an analysxs of the data for QTc was performed by OCPB in the previous NDA
for syrup (21-300) in a subset of poor metabolizers. Briefly, from the analysis of the data, no

apparent signal of QTc¢ prolongation has been observed i in poor metabolizers compared to
normal metabolizers and placebo treatments.

- 2.3 Are there any Intrinsic Factors?

DL is converted to 3-OH DL. From OCPB review of NDA 21-300 it was concluded that the

- enzymesTesponsible for its conversion are not known. In a subgroup of population the
conversion of DL to 3-OH DL was markedly reduced. Subjects were classified based on their
metabolic status as poor or normal metabolizers. This was based on the ratio of 3-OH DL to
DL. Those with a ratio of <10% were classified as poor metablizers, whereas those with a
ratio of >10% were considered normals. However, those with a ratio of >25% were enrolled
in further safety study. In NDA.. 21-300, the safety and PK profiles of DL have been further
characterized in the poor metabolizers sub-population followmg repeated doses of DL. No
major safety cencerns were noted (see also OCPB review for NDA 21-300).

2.3.1. Is there any Intrinsic Factor Affecting Exposure?

From NDA 21-300, it was concluded that the prevalence of poor metabolizers appears to be

. dependent on race and/or ethnic background. For example, the prevalence in Blacks was
‘approximately 10% to 20 % higher than in Caucasians (1% to 5%). Therefore, the exposure
to DL in Blacks is expected to be hlgher than in Caucasians.

Also, conmdermg the vanablhty in the data. submltted in NDA 21-300, the exposure to DL

appears to be-independent of age. In other word, the DL exposure in pediatric populatlon
appears to be comparable to adults. ' _ SR

2.4'Is there any Extrixisic Factors?

_ .As,swted; above, the main factor affectmg exposure is the polymorphism status in the
conversion of DL to 3-OH DL. .
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2.5 Biopharmaceutics Issues

PN JOUE

The composition of each layer of the formulation is shown in Tables 2.5.1.1 and 2.5.1.2. The
formulation lot numbers used in each study are listed in Tables 2.5.1.3 and 2.5.1.4.

Table 2.5.1.1 Components of Extended Release Core Portion

‘The Components of the Extanded Release Tabiet Core are:

Pseudoephedrine Sulfate USP
“Hypromslloss =
" Ethylcoliuifse NF ~
. Dibasic Cafcium Phosohate usp Dihydrste
Povidone USSP —
Sikcon Dioxide NF -
Magnesium Stearate NF

The Conponents of the hnmediate Releasse Coathm are:

Deslorafadine, l“'"'"‘:,

Poiyacrylale D&perdon

Polyethylons Glycok—— NF
. Hunfomolipse . ———e——=

Blue Loks Blend 50726
Simethicons USP,_

Ink, inwinmg uack(opacode 5—14159)

g

- Table 2.5.1.2 Components of Immediate Release Coating:

knmediate Retaase Coating

'llinrildianl

. Pniyaeryhlenispeminm — )
. Polyethylene Glycot) —NF -
Hvpromelioss

Ja———_) . .

Blus Laks Blend 50728°
Simethicons USP
’ TR

tnk, in‘l‘)ﬂming, b!ack(Opacode 5—14159)
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_’I‘abie 2.5.1.3: Formulations Used in Clinical Pharmacology Studies

PROTOCOL  DRUG PRODUCT DATE OF TABET CORE  BATCHSIXE DRLIG SUBSTANCE® .
m i, - . NUMBER. . SATCHMNUMBER. .. MANUPACTURE LOTNUMBER  APPROX TABLET 10T NUMBER R e - s

POOOYE 76002036 TAFRIO6A B8OCSS. 128 C0100: PSE
CoMBt I PSE
IRQSA. 1M D

POO44Y 502055 APRIA  BOCES.220 COMBOIFEE ) _“ﬁ
_ v ‘ camsipee
RS8Nt /B,

POOSAd 75802056 2TAPRILED DC58220 CO0160/ PEE
CONS I PSE
{RQ.63- 1301 ¢+ DL

POMIZ . ZSAS2036 | ZTAPRISGd  BDOSSZ | » cam, pse
: D Co0181 ¢ PSE
R . ' . : IRO.G8. 131 ¢ DL

" POiol TSA82.056 ZTAPRIDER SDCSS- e Cane0/PSE -
' ’ 00181/ PSE
IRCIG8.13M% s DL

Table 2.5.1.4: Formul_ations Used in Phase II1 Studies

PROTOCOL uﬁusmuct DATEOF TARETCORE BATCHEZE MLBSLETM

POIBIS  7SENION . IAPRIBE BOCSS:m | - L0V S PEE
1oz . - C0081 S PSE
: IRQSE.301 /00

POIadd 75882058 27APRI200 BOCES. 220 ‘ : CH0180 SPSE -
: ’ : C0B1 SPSE

: ’ : i 1RO 8- 13041+ DL
""m'lﬂ;u: 'PSE = Pacedouphedeing Sutfatc UBP ord DL a Desiortadng { o=t

According to the sponsor, the two formulations, DL D-24 and DL D-24 AF (alternative
formulatlon) used in these studies differed only by a slight modification in the quantity of
some of the éxeipients in the film coat. For details on these differences and on all
formulations, please see the CMC review. :
2.5.3 What is the Relative Bioavailability of the Proposed to-be-marketed Formulation
' Followmg a Smgle Dose Admlmstratlon Compared to the Reference Prodncts" ,

The sponsor subnntted 5 chmcal pharmacology studies to thls NDA Among these was Study
# P00439 which is considered pivotal to investigate the relative bioavailability of the
proposed to-be-marketed formulation following a single dose administration compared to the
- reference=dt should be notcd that the formulation used in all clinical pharmacology and Phase
.~ I studies is of the same lot (i.e., lot # 75882-056, Tables 2.5.1.3 and 2 5.1 4). ThlS study is
 briefly described below:

..& -
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Study # P00439 (Single Dose BE):

Objectives: ____

T e w e

The primary objective of this study was to determme the BE of DL 3-OH DL, and PSE
following a single dose administration of DL D-24 DL- Smg, and PSE 240 mg.

JE——

Design:
This was three-way crossover study as follows: .
Treatment A (Test): One DL D-.24 (5mg DL/240 mg PSE) (lot # 75882-056) -

4 Treatment B (Reference) One DL 5 mg tablet

Treatment C (Reference): One 240 mg PSE tablet (oval extended-release PSE cores from
Claritin ® D 24 coated with placebo Claritin® D-24 coat).

Populatxon
36 healthy subJects (males only)
Results:

. The plasma concentration-time proﬁles of DL and 3-OH DL and their exposure (Flgures
2.5.2.1,2.5.2.2 and Table 2.5.2.1) were consistently higher in treatment B (5 mg DI
tablet) ¢on pared to treatment A (combination product).

e The 90% CI limits for both DL and 3-OH DL were outside the 80-125 regulatory BE
acceptable limits (Table 2.5.2.2).

e For PSE, the mean Cmax was slightly higher following the reference (treatment C)

- compared toscgmbination product (treatment A) but the total AUC is slightly lower
 (Figure 2.5.2.3 ad table 2.5.2.3). —
o The 90% 'm PSE, however, was within 80%-125% (Table 2.5.2.4)

Appecrs ThlS Way
On Original o =
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| Figure 2.5.2.1. Mean DL Plasma Profiles (Study # P00439)
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" Figure 2.5.2.2 Mean 3-OH DL Plasma Profiles (Study # P00439)

. 080

SCH 45581 {rgimd. glasem)

Figure 2.5.2.3 Mean

SCH OI858 g, plasrrm) -

100

050

G40

020

o4

PSE Plasma Profiles (Study # P00439)

0 -

© - Cidmautop\tempireviewdfs.doc -

Appears 'This- Way
On Original -

A

. )



Table 2.5.2.1. PK of DL and 3-OH DL (Study # P00439)

DL
T .' nf.D-zl.‘HngE&U-ng(Tma!mamAl DL §-v1g (Treetmant B}
Paremeter |  Unita Wean %OV Maan %OV
Cmax ngim_ 9% % 228 as
Trnax e 678 57 510 53
Aty | nghome 611 us 725 .
o " 105 18 105 ~—=-£
Aucty | nghemb 548" 121 6.3 144
% ™ ar a7 < a5
IoHDL .
DL D-2¢ 5—mgf2‘0—nu (Freatment A) 0L §-mg (Trestment B}
Paramets | Uniis Morn %CY Wean SOV
Cmax | ngiml 0.695 : 5 0832 55
Trmax 4 6.00° ‘ 33 456" at
Auciy | nghomt 198 - 1 26 5
f e 103 _ an 103 i
AUC(H) ngheimt ue 33 UL an
15 re 208" 13 20.5° “
x a2 v S

c. a3

%%m(nnmummmmmymaawmmmmmm

‘Table 2.5.2.2. Relative Bloavallablllty and‘ 90 % Conﬁdence lnterval for DL and 3—OH

DL (Study # P00439)
Analysia With All Subjecis included - S
Treatment Ratio | Parameter | Estimiate of Biowvailablity | 90% Confidance intuees)
- DL (n=36) S
DL D-24 tablet! AUT(H) 850 T8-82
» D& 5-mg tobiet © Cmax 302 . 7588
N : ‘ , 304 DL [nu36) .
Dt D-2& tablat AUCHH . 812 T282
e, ) DL S-mg tabiet Gmax 209 - 75-88

Table 2.5.2.3. PK of PSE (Study # P00439)

IR

Pgeudoephedtine
DLD-24 Oval-Extondad Relgase PSE Cores from
s-nmdo-mg T Chantin D24
’ Parameter - Unita hean "oV HMesn «CV -
%Cmu | mpmt | . 928 25 349 18
o Tmex ty 842 4 7.38 38
Adc) - ng-hriml 6438 42 6226 - g
R 2 T & V7Y 37 400 28
AUCH) nghtiml 6780 40 a2 ar -
S o 103 - 148 728 22

~Table 2.5.2.4. Relatlve Bloavallabnllty and 90 % Conﬁdence Interval for PSE (Study 4

- P00439) ‘ =
_ Anelysis Wim Al Subjects hduded R
Trestment Ratio’ | paraenater l Estimats of waailablhty(%} 1 90% cnnﬁdanoe el
SR ?- D-Z‘ m’ 1 At mm i 102 $#4-112
’ w-mgpseudoepimdms smphw Cirnax : y
] extended teleane COIE " . 8 8a-e7
. C:\dmautop\temp\reviewdfs.doc . 18



‘What are the Main Conclusions from Study # P00439?

o... The 90% ClI for both Cmax and AUC of DL and 3-OH DL were outside the ‘
“bideqiivalence (BE) limits of 80%-125% (Figures 2.5.2.1, 2.5.3.2 and Tables 2.5.2.1).
* The exposure for DL and 3-OH DL as determined by Cmax and AUC following DL D-
24 tablet was lower by approximately 15% to 20% than that after DL 5 mg tablet.
The 90% for the PSE was within 80%-125% for both Cmax.and AUCZTable 2.5.2.4)
It appears that there is data integrity issue with this study. PSE was detected in relatively
h1gh concentrations intwo subjects who received 5 mg DL only containing tablets
- (Treatment B). The PSE plasma concentration ranged from approximately 14 ng/ml to 63

ng/ml. The sponsor stated that the reason for these measurable concentrations of PSE is
- unknown.

Conclusions:

The formulatlon is considered not bioequivalent to the reference. Therefore the final
decisiotiof the approval of this formulation will depend on both the safety and efficacy data

. from Phase III study and with additional consideration of the BE data (see also the Medical
Officer’s review).

2 5.3 What is the Effect of Food on the Bloavallablllty of the Proposed to—be—marketed
Formulation? - :

“Study # PO0441 (Effect of Food):
Objectives:

- The pnmary ob_]ectlve of this study is to determine the food effect on the. bloavallablllty of
«3’1}&, 3-OH DL, and PSE following DL D-24.

. Desngn.

Q@Qus was two arms crossover study as follows
Treatment A (Reference) DL D-24 after overmght fast
Treatment B (Test): DL D—24 after hlgh fat, hlgh-calonc breakfast

Populatlon.

T S8 healthy subj ects (male and females) ' . “

~ Appears This Way
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Results:
e The plasma concentranon-hme proﬁles forD and 3-OH D1 show some vanablhty in the
o plasma levels followmg either treatment (Figures 2.5.3.1 and 2.5.3 .2). However, PSE
plasma levels are less variable (Figure 2.5.3.3).

. The % CV for DL data ranges from 54% to 118% and for 3-OH data from 26% to 123%
in both treatments (Table 2.5.3.1). However, for PSE the %CV rangﬁ from 15% to 24%
(Table 2.5.3.1). '

e The 90% CI limits for all components were w1th1n 80% to 125% (Table 2.5.3.2).

. e PR

Figure 2.5.3.1. Mean DL Plasma Proﬁles (Fed/fasted, Study # P00441)

=
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Figure 2.5.3. 2. Mean 3-OH DL Plasma Profiles (Fedlfasted, Study # P00441)
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Figare 2.5.3.3. Mean PSE Plasma Profiles (Fed/fasted, Study # P00441)

£
e e E 500 — e
' —®- Fasted
§ wol
% —o- Fed
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T 0 1 1 I -1 | B 1
= ] o 4 & 12 18 20 24
- ' . Time {tv)
Table 2 5 3 1. PK of DL, 3-OH, and PSE (Study # P00441<)~
Maan {$CV] Pharmacokinetic Pa'amm {n=36) : .
Crnanc Tma: Aucln |, AUCH | %
Treatmient ‘| ingimi ey (ng hefmisp-<L=- (g hﬁml-) (m
| - Fested 250 (30} 5.69(84) 549{79) | esny118) 296 e}
Feod 2.5 (38) $.30(54) - 66.6 (82) 83.7{11%) | 20074y
i 3OHOL - :
Fasted | 0.980(56) S83(28) | 248 (45 27.4(38) | 44.3(123)
Fed 1.0 {50) 5.14 (26) 25.3(45) 28.6¢38) | 403 8oy
) Psaudoephadmne:
" Fasied 358 (18) 7.04 (16) 6842 (24) TOF2(23) | 7.04419)
“Fed 386 (17) 592015) | 6313¢3%) | sarsee | se2018)
& o35, ’ -

Table 2.5.3.2. 90 % Confidence Ihterval’fdui'““”P*S%(Study # P00441) '

Comparigor: | , ]Ralahvoalnmhbilty(%ﬂ mcnnﬁdeneallmd '
‘ DL (n=38}"
Fedfasted | AUCKH 02 o
‘FedFaated Cmax . ‘95.6-113
’ FedF agtad Aucily 773 S T 070907
L FedFasted Cmax 106 1 eaom4
. ) .. Peeudoaphediine (n=36} .
—— - Fedfasted - | Aucq) | 920 . 87.0-97.0
' ] FedFasted Cmax |- . e " - 104113
B neds ’ :

" What aré"thé Main Conclusions from Study # P00441? :

ov_ Food did not have any effect on the bloavmlablllty of the formulatxonmmponents
-(Figures 2.5.3.1-2.5.3.3 and Table 2.5.3.1 and 2.5.3.2). - L&

& Accordingly, the 90% CI for both Cmax’ and AUC for the thrce analytes were w1thm
"580%-125% limits (Table 2.5.3. 2).

e Therewasa noticeable variability in the data as the %CV for Cmax and AUC ranged
from 15% to 123% for both DL and 3- OH DL (Table 2.5.3. 1)
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2.5.4 What is the PK Charactenstics of Clarinex Components Following Multlple Dose
Administration? , e e

Objectives:

The primary objective of this study is to determine the PK proﬁle of DL -OH ]jL‘, and PSE

" following daily administration of DL D-24 for 14 days

Design:

] Open laf)el multlplc—dose and steady—state study
Populatlon.

| ""'"’"'1‘& healthy subjects (male and females)

Results: -

o From the plasma concentration-time profiles, it can clearly be concluded that the steady
 state level achieved by approximately Day 10 (Figure 2.5.4.1). The average. Cmin on

Day 10 for DL level is apprommately 0 8 ng/ml and for 3-OH Dl is approxlmately 0.7
ng/ml (Table 2.5.4.1).

¢ The DL level is apprommately 1.3-1.5 fold higher than 3-OH DL (Figure 2.5. 4.1 and
table 2.5.4.2). '

o Slmllarly, the steady state level of PSE achleves on approxmlately Day 10 to Day 12
(Figure 2.5.4.2 and Tables 2.5.4.3 and 2.5.4.4). The average Cmin for PSE was.
approximately 200 ng/ml on Day 10 throughout Day 14 (Table 2543

Flgure 2 .5.4.1. Mean DL (close circles) and 3-OH DL (open clrcles) Plasma Profiles
~ after Multlplea;[)ose Ai’lmmlstratmn (Study # P00884) e
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Flgure 2.54.2. Mean PSE Plasma Proﬁle after Multlple Dose Admlnlstratlon (Study #
P00884)
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Table 2.5.4.1. Mean.Plasma Cmin of DL and 3-0H DL after Multiple Dose |
Administration (Study # P00884)

\Cmsamarcowin wwmw

Daye” | Moan Ginfngmly | ey
10 730 38
1 0.847 S
” 0.617 3z
13 0.896 a7 ,
14 0.880 3.
2-OHDL ‘
10 1635 2
1 0.654 a
12 0r24 )
[E! 0.725 28
[0 0.730 H
a: Predose. ‘

Table 2. 5 4.2 Mean PK Parameters of DL and 3-OH DL at Steady State (Da y 4

e
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(Study # P00884)
Crmax ingiml) | Ymax (hr) | Cenin ing/mL) | Cavg tnginot) [ ALICID-2¢ i) (ng-hrimi} | % Fluchuation |-

Mean | %CV | Main | %6V | Mean | %CV [ Mean [ RGV | Moan | %CV—=| Maan | WOV
DL ) -
zulss[ses]solumlss[su[ulual U |15 | 1

: 30HDL o
15 |20 ] 465 2 Josan] 27[1_01[2; | 257 | 21 - Ja8]
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Table 2.5.4.3. Mean Plasma Cmin of PSE after Multlple Dose Administration (Study #
P00884) - s

e s T " Day* ™ WMasn Cmin (gL} EAN v
M) 200 ; *“
@ -z 37
t2 98 ® .
s T a7 ;
14 198 . 4B v——&$

&« Fredass.

Table 2.5.4.4. Mean PK Parameters of PSE at Steady State (Day 14) (Study # P00884)

B Cmax (ngimbLi |  Tmax (hn) Crmntnghnl.) Cavp {ng/mi} § AUC{0-24 be) (ng-hesmd ) %fhmweﬁon
o= Mean | UCV | Mean | 4CV $ean | %CV] Mean wEV ‘Mean FRCV)
e 74 27 [ 685 | 2 1B! 6! 366 | 29 B705 29 w2 |22

———

What are the Main Conclusions from Study # P00884?

o..Steady state concentration for DL and 3-OH was attained on Day 12 -
e Steady state concentration for PSE was attained on Day 10

255 What are the Proposed In Vttro Dlssolutlon Methods and Speclﬁcatlons"

The summary of the proposed in vitro dlssolutlon methods and spemﬁcatxons are shown

Tables 2.5.5.1-2.5.5.3 and Figures 2.5.5.1 and 2.5.5.2. From OCPB perspective, these .

methods and specifications are acceptable For detail analys1s and discussion, see also the
- chemistry review.

Table 2.5.5.1. Proposed In Vitro Dissolution Methods and Speclficatmns for PSE 24 mg
_Extended Release Tablets

S o mmmmomumwmmsuonzsmn
R ummonnahmscuassemnaedmrmwm

Tme . R . . O Dltsolulfon?mﬂlaknulh S
s | .
. v j B T c
~ o1
ST H
o ;
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Table 2.5.5.2 Proposed In Vitro Dissoluﬁon Methods and Specifications for DL 5 mg

Tablets (Formulation # 98564D02, Batch # 38833-142) m
i ome - PROPOSED PRODUCY DISSOLUTION METHOD SPECIICATIONS ANDRESULTS . . . -~ . =
R - Dwuumwamscumnnmsm> T
{Minutes) ° L ) Polw'l34117|‘"‘ :!Il'_)ocaganrm. L
I 'Avu.(moé)” .
15 ,
a0 4
45
> e
- .’D"i"“v" tion Proced A
Temperaturs:
R dod DissGtuion Speciicatio ~ - SN .

. a8 Revoltighs per minue.

Table 2.5.5.3 Proposed In Vitro Dissolution Methods and Specifications for Products

DL D-24 Extended Release Tablets & mg/240 mg) (Formulatlon #99630D02, Batch #
75882-056)

PROPOSED PRODUCT DISSOLUTION METHOD spemncmoﬁs AND RESULTS " . ’
Dissolution Duta for SCH 483 DL D-24 Extended Release Tabiets, 5 mg/240 mg,’/ “

Time ~ Dissolulon Profle Resiis - - PN
{Hours) . PercentP: phedrine Sulfate Di dfosage Form

Avg. {range)
0.5
075

1
2
4
8
10
16

Dissolution Profile Resufts )
Percent SCH 34117 Dissolved/Dosage Form
os —— S

075 ' T
1

Dissolution Procedure ey v il
Dissolution Medium: .
1 Temperature:—=
. { Detection: ) .
. | Recomiiended Dissoluion Specification: -
a: Revolutions per minute. )
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linear over a high range of concentrations of approximately '

- Comment Related to Renal and Hepatic'Impairment'

Conclusions:

Based on these data, the following spec1ﬁcat10ns are recommended:

<. ForPSE-(ER):— . | o e
1h Q .
2h Q )
4h Q o
8h - Q 2
16h :

For DL (IR):

30 min Q—

2.6 Are There any Anaiytical IsSues?» ; .

The plasma concentration of DL and 3-OH DL were determined by a validated LC/MS/MS
method. The lower limit of quantitation (LOQ) was 25.0 pg/mL and the calibration curve was
for both DL and 3-

OH DL. The %CV at LOQ ranges from approx1mately ~—— forboth DL and 3-OH
DL. o

PSE plasma concentratlon was determmed by HPLC coupled with mass spectrometry
detection. The method was validated with 1.OQ of ——— . The calibration curve was linear -

over a range of . The %(
over a range of concentratlons within the cal

~ established

3. Detailed Labeling Recommendation _

All labeling comments will be made duectly into the proposed label in conjunctlon w1th the
other members of the review team after the briefing.

PR

The mam_labelmg comment is related to the patlents with renal and hépatlc unpaumcnt In

the current Clarinex labeling, the starting dose is 5 mg every other day in patients with renal |

and hepatic impairment. This is based on the PK data that showed the Cmax and AUC

increased by approximately 2 fold in patients with renal and hepatic impairment (Clannex
labelmg)

- Therefore, this issue was discussed at OCPB brleﬁng beld on January 28, 2005 and also at

the wrap up meeting held on F ebruary 1, 2005. Based on the discussion with-the review tearn
members, it was recommended that Clarmex—D 24 should not be used in p?hents with renal
or hepatic impairment. This warning statement should be included in the Contraindication

- Section of the labeling. The exact language will be included in the labeling after further

discussion with members of the review team.
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4.2 Individual Study Review

~ ~-—The pertinentinformation from all studies is'sufficiently covered in"the summary section”
Therefore, to reduce the volume of the review and avoid repetition of the same information, this
section proved brief summary of the submitted studies.

&

Overall Summary of the Individual PK Studies:

Only the chmcal pharmacology studies will be briefly discussed here. The general design for
these studies is as follows:

* The screening was conducted at approximately 3 weeks prior to each study. ’
* Subjectsswere fasted overnight and until 4 hours after each treatment, except for the food
effect study.

-e The washout period was at least 10 days, except for study # P01981 (different in vitro -
dissolution rates for PSE SE tablets) in which the washout period was 7 days. '

° 'I'he PK samples were collected at the following time points: baseline (0 hour), 0.5, 1. 1.5, 2,
3,4,5,6,8, 10, 12, 16, 20, 24,36, 48, 72, 96, 120 hours postdose. However, for study #
P01981 blood was collected until 48 hours.

1. Study # P00439 (single dose B'E)':,

Objectives:

The primary objective of this study is to determine the. BE of DL, 3-OH DL, and PSE followmg
a single dose administration of DL D-24, DL- 5mg, and PSE 240 mg.

Desngn.
Three arms crossover study as follows:
Treatment A: One DL D-24 (5mg DL/240 mg PSE) e

Treatment_B  One DL 5 mg tablet

Treatment C: One 240 mg PSE tablet (oval extended—release PSE cores from Clantm ®D 24
coated with placebo Clantm® D-24 coat).

‘Population:

WS -

ki

]

36 healthy subjects (males only)

¥
¢
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Results:

___Figure 4.2.1. Mean DL Plasma Profiles (Study # P00439)
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Figure 4.2.2. Mean 3-OH DL Plasma_Proﬁles-(Study # P00439)
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Figure 4.2.3. Mean PSE Plasma Profiles (Study # P00439)
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r Table 4.2.1. PK of DL and 3-OH DL (Study # P00439)

‘ DL
- e - FURU I B - Dt D24 5-mai240-g {Treatment A) | - DL Saag T Treetment 8) [ ntnai
Paramawer Units Masn %CV Mean %OV
Cmax ngerL. 179 38 23 BT
Trax he 618 57 5.10 53
AUCHE ng-hrimlL 611 s i) 95
d (] 108 19 108 - ——aaé
Ay | nghome 54.8" 12 633 14
) he 237 C 3t 28" 35
3-0HDL j
| DE D-24 $&-mpi240-mg {Trastment A) DL 5-mg (Treatment B)
Pararneter Units Meen %ev Mean %OV
[ ngimi. 0605 D) . 0.832 55
- | Tmex br 6.08° EE] 455" k]|
_ o A ngne/ml “1we | §1 26 44
=] % e 103 - 103 26
AUCH nghelmg 2445 - - : 280 | ©~ 7 30
1% . ke 08° 13 s %
a =32 ’
b: m&{aﬂ&OﬁDmemtarwbm%mhdwmeLom
[ L

Table 4.2.2. Relative Bloavallablllty and 90 % Conﬁdence Interval for DL and 3- OH DL

(Study # P00439)....
Analyris With All Subjacts ncluded )
. TreatmentRafia | Paramater | - Estimate of Biowvsilabilty | 50% Confiderce intervad
) f o ) DL (n=36} -
DL D-24 tsbiet! AUC(tH) as.0 78-02
DE S-m¢y tablet - Cmax - &2 75-86
. SORDL (ne38) T .
DL D-24 tablet A | a2 | 7202
DL 5-mg tabiet Cmax 83 7586

Table 4.2.3. PK of PSE (Study # P00439)

. Paeudoephedrine
DLD-24 Oval-Extendad Release PSE Cores from
5-mg/240-mg : ‘Ciantin D24 |
Parametar LUnits. Maan _EV " Mean e ULV
. — =  Cmax- .} egmt | 3828 25 349 18
. " Tmax S B2 34 2.% .3
-~ ALICH) ngehm. 6428 a2 £225 e
| S Mo |. 4o A i 400 2
AUcf). | ngheim 6780 4 ga5z k14
1% Lt 103 148 725 2

. Table 4.2.4. Relatjve Bloavallability and 90 % Confidence Interval for PSE (Study #

P00439) [ — =
E - ;‘42
‘ Analysis Vo Al St Behuged '
Treatment Ratio J esrameter | Estimate of Bioavailabilfy (%) | 6% Gmﬁdance Intervel
) S - Peeudaephadrine {nm36) .
] 2DL D-24 tablst/ AUCH) - i 102 S
tb-mgnasudoamm supha:s ) ™
I a corp Crnax ?3- . 8397
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What are the Main Conclusions from Study #P00439? v ' B

B aatd

o The90%CI for both Cmax and AUC of DL and 3- OH DL were outside the bloequlvalence
(BE) limits of 80%-125%. .
However, the 90% for the PSE was within 80%-125% for both Cmax and AUC.
It appears that there is data integrity issue with this study. PSE was detecﬁd in relatively h1gh
concentrations in two subjects who receive 5 mg DL only containing tablets (Treatment B).
The PSE plasma concentration ranged from approximately 14 ng/ml to 63 ng/mi. The
sponsor stated that the reason for these measurable concentrations of PSE is unknown.

e The exposure for DL and 3-OH DL as determined by Cmax and AUC following DL D-24

~ tablet was lower by approximately 15% to 20% than that after DL 5 mg tablet.

Study # Pf)—i813 (Single Dose BE-6mg D1./240 mg PSE):  __
Objectives:

The primary objective of this study was to determine the BE of DL, 3- OH DL, and PSE
following a smgle dose administration of the formulations:

. Chmcal DL D-24 (Smg DL/240 mg PSE) formulatlon '
e DL D-24 formulation containing 6 mg of DL (6 mg DL/240 mg PSE)
e DL 5 mg plus concomitantly administered PSE 240 ER formulation.

Design: |
Three arms croséover study as follows:
Treatment A: One DL D-24 (5Smg DL/240 mg PSE) o
| Treatment B: One DL D-24 (6 mg DL/240mg PSE) ER tablet » _
Ti'eatmell_fgz One DL 5 mg tablet plus one PSE 240 mg ER tablet . _,_%

. PB“p“Tatlon

42 healthy subjects (male and females)

Appears This Way
On Original

™
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Results:

Figure 4.2.4. Mean DL Plasma Profiles (Treatments A and C, Study # P01813)
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Figure 4.2.5. Méqg DL Plasma Proiiles (Treatments B and C, Study #P01813)
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Figure 4.2.7. Mean 3-OH l_)L Plasma Profiles (Treatments B and C, Study #VP01813)
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Table 4.2.5. PK of DL (Study # P01813) - | .

" DL {nw42) g o
e R | PLDZ, Smg/2aG-mg | DL D24, 6-mp24G-myg | DL and Pssudoephedine |~~~ =
" (Treatment Al {Treatment 8} (Trestment C)

Parametes Units " Maan WCV Mepan wWeV Mean - WOV

Cmax ngimL 1.91 a8 238 43 228

Tmax tr 460 52, 433 50 a7
AUCY ngtoml | 507 a2 57.8 7 | . sz f.$;

o hr 108 16 108 % t1

ACHl; | optomt | 538 o4 £2.2 25 573 101

Table 4.2.6. Relative Bioavailability and 90 % Confidence Interval for DL (Study #
P001813)

Treatment Ratio | Parameter | Estimate of Bioavaltehility {5) | 80% Confidence Intervel
R ‘DL {n=d2}

i 024 {Mgmo-nq) AUCHH @2 -—1 83101
5-myg DL tablet plus PSE tattet AUCH) -9 £3-100
administered uuneom‘lamh{ Cmax 83 : 7591

D D-24 (5-mgr240-mg) tablet! S-myg AUC{H T | . 95-116
DL tablat plus PSE tatdet admmsmrad AUCH) . 106 . 98-116
concomitandy Cmax 102 ‘ 83942

Table 4.2.7:Relative Bloavallablllty and 90 % Confidence Interval for 3 OH DL (Study #
P001813)

. FOHDYL {n=42) . :
DL D24, 5-mg/240-mg | OL 0-24, 6-mgi240-mg | D end Peew
(Treatmeant A} . {Treatment B) (YTreatment C)
Parsemister Units Maan UV Mean NV Maan BV

Crmax gk a77 28 . 100 - 3 093 31
Tmax hr 687 £2 612 48 . 568 . 58
AUCH) nghrimi 2%.5 28 28 | 35 L a0

o hr 116 8 118 & | 118 : 5
. AUCH ng hrfrl 287 3 353 35 322 28

Table 4.2.8. Relative Bloavallablhty and 90 % Confidence Interval for 3-OH DL (Study #
P001813) v

, . TOHOL (n_ﬂ:!j '
Freatment Ratio Parametor | Estimate of Bioavatlabdity (%) [ ~20%Cohiidenca interval

: DL D24 {5-mgl240-mg) tebiaty - AUCHN [T _ZRa-o4

", | S4mg DL tablet plus PSE tabbet AUC(H) 4 . B354

- jadministered concomitanty cmax K< : ‘7790
.. | DL D-24 {6-mgi248-mg) tablett 5-mg AUCH) - 108 101-115
M 174 tabiet pius PSE tablet . AUCItY - 108 . 101115
ammmdmmmmnw B Cmax : 105 ) A B8-114

What are the Main' Cdnclusions from Study # P01813?

. Relatlve to the DL 5-mg tablet, the 5 mg DL/240 mg PSE tablet met the 80%-125% _
“bio Guivalence limits for AUC but net for Cmax, whereas the 6/240-mg1§)let.was
bioequivalent to the DL 5-mg tablet based on both Cmax and AUC values
For 3-OH DL, the 90% CI was within 80%0125%b for AUC, but not for Cmax.

As the previous study, the 90% CI fot*the PSE was within 80%-125% for both Cmax and
AUC.
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. Relatlve to the PSE 240 mg | DL tablet, the 5 mg/240 mg PSE tablet and the DL 6 mg/240 mg ‘
PSE tablet met the 80%-125% BE limit for both Cmax and AUC. .

B e A T T

Study # PO1981 (smgle dose BE for different in vitro rates for PSE) e
Objectives:

The primary objective of this study is to determine the BE and bio;vailabﬁi?y of PSE from the
standard DL D-24 formulation relative to PSE from the DL D-24 formulations with different in -
vitro dissolution rates: fast slow, and very fast.

Chmcal DL D-24 (5 mg/240mg DL PSE) formulation
DL D-24 formulation containing 6 mg of DL (6mg DL/240 mg PSE)
. DL 5 mg plus concomitantly adm1mstered PSE 240 ER formulation. -

Desngn'
Four arms crossover study as follows: _
Treatment A: Standard formulation: DL D-24 (5mg DL/240 mg PSE) ER tablet
Treatment B: Fast: DL D-24 (6 mg DL/240mg PSE) ER tablet | |
Treatment C: Slow: DL D-24 (5 mg DL/240mg PSE) ER tablet
Treatment D: very fast DL D-24 (6 mg DL/240mg PSE) ER tablet
Population: o |
20 healthy subjects (inale and females)

Results: - o - e

.Flgure 4 2 10 Mean PSE Plasma Profiles (Treatments A, B, C, and D Study # P01981)
v ﬂwﬂ‘{m ‘ A |

A (“:L:Y\Eajfr:v g 30064 -

g 150 - ‘:{“f
I x|
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Table 4.2.9. PK of PSE (Study # P01981)

W BT ey

Pharmacokinetic Parameters

Treatment - | Cmax (ng/mL) Tmax (hr}) | AUC(Hf) (ng-hrimL) | AUC(I) (ng-hr/mb) ff (hr)
A {Standard) 367° (22) 7.53" (30) 6701" (22) 6941° (21) 39.8° (14)
B (Fast) 406° (19) - 7.74* (38) 7267 (19) _7560° (19) 5 37.9° (12)
C (Slow) - 320{13) 7.40 {36) 6190 {27) 6514 (27) 39.0 (20)
D (VeryFast) 443 (23) 7.75 (26) 7451 (25) 7645 (25) 39.0 (14)

a: n=19.

Table 4.2.10. 90% Confidence Interval for PSE (Study # P001981)

=

" Comparison - - | Relative Bloavailability (%) | Confidence Interval (%}
Fast/Standard AUC(h 109 99-119
AUC() . 109 100-120 -
Cmax - 11 ©7104-120 ©
Slow/Standard AUC(H) -89 '81-97
h AUC() ’ 90 82-99
: -‘Cmax 90 84-96
Very Fast/Staridard _ AUC(th 14 101-121
- AUC(I) 109 - 100-120,
Cmax 120 112-129

- . e s e e . v e o -an .-

What are the Main C'onclusibns from Study # P01981?

.Qverall, the very fast formulation appeared to exhlbxts consistently hlgher PSE levels than

other tested formulations.

- ® Accordingly, the 90% CI for the Cmax for the very fast formulatlon was outside the 80%-
125% limits, whereas the AUC passed

Study # P00441 (Effect of Food):
Objectivés;

 The pnmary ob]ectlve of thlS study is to determme the food effect on the bloavallablhty of DL,
3-OH DL, and PSE followmg DL D-24.

T,

Desngn.
Two arms crossover study as follows: = - - ' =
. B : . - __3?»_

Treatment_'A: DL D-24 after overnight fast ‘
*“Treatment B: DL D-24 afer high fat, high-caloric breakfast
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_ .38 healthy subjects (male and females)

Population:

Results:

Figure 4.2.11. Mean DL Plasma Profiles (Fed/fasted, Study # P00441) i
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Table 4.2.11. PK of DL, 3-OH, and PSE (Study # P00441) e

i o e eme [T i Mmmcwmmnnmmw:m : A
Crhax Tmax AU AuCly W
Treatment | - {ngiml} (hn) {ng-heimd y {ng-hrimL) {he}
oL
Fasied 24D (39) 5.60 (84) 84.9{78) 83.8{118y | 20608
Fed | 255(38) 5.19 {94) 6.6 (82) 83.7 (481} | 200%
: ‘ 3-OHDL ‘
Fasted | 0.950 {56) 5.53 () 24.6(45) 27.408) | A3(123)
Fed " 1.01 (50 £.14 (25) 25,3 (45) 25.8 36 | 40.3 605"
' Psoudoephednng
Fasted 333 {19) 7.04 (16) 6842 (24) 7072{23) | 7.04 (13§
Fed 286 (i 50215 . 631320 6475¢22) | So218)
= a  os3s ’

Table 4.2.12. 90 % Confidence Interval for PSE (Study # P00441)

{  Compadson | |Ram¢mnwammym| 80% Confidance Inferval

' . DL (<38 - ]
Fedifosted ' AUCH) : 102 - BTe07
FedFactad Cmax | . 104 95.0-113

. 3-0H DL (n=38) .

FedFastad aucy T 2 : T 87.0-107
FediFasted Cmax 106 _ _ BO0-H14

3 ‘Psetridephadring (n38) .
FedlFastad AUCH) 920 87.0-97.0
Fedf asted Cmax 108 - 104-143

a: nuis,

What are the Main Cohclusion_s from Study # P00441?

¢ TFood-did not show any effect on the bloavaxlablhty of any of the formulation components
DL, 3-OH, and PSE.

. Accordingly, the 90% CI for both Cmax and AUC for the three components were within
80%-125% limits.

o There was a noticeable variability in the data as the %CV for Cma*aand AUC ranged from
15%40.118%. , .

Study #-PQ0884 (Multlple Dose)
Obj ectlves

The? pnmary objective of this study is to determine the PK proﬁle of DL, 3-OH DL and PSE
- followmg daily administration of DL D-24 for 14 days - .

b

,,

-3
EY
b

Appears This Way
On Original
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- .Open label, multiple-dose, and steady-state study.

Design:

' Population:
18 healthy subjects (male and females) . &
Results:

Figure 4.2. 14. Mean DL (close circles) and 3-OH DL (open clrcles) Plasma Profiles after
Multlple Dase Adiinistration (Study # P00884)
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Figure 4.2.15. Mean PSE Plasma Proﬁle after Multiple Dose Admmlstratlon (Study #
P00884) o
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Table 4 2.12, Mean Plasma Cmin of DL and 3—OH DL after Multiple Dose Admmlstratlon

(Study # P00884)

= -

" comvww e amm-

Days” .

| Mean Cmin (ngfml) | %OV

DL

10

0.739

- 38

1%

0.547

a5

12

0.017

32

13

0.506

7

T

D.880

39

3-OHDL

10

0635

32

1t

0654

30

12

0.724

24

13

0.725-

28

14

0.739

ksl

a. Predoee.

Table 4.2. 13 Mean PK Parameters of DL and 3-OH DL at Steady State (Day 14) (Study #

- P00884) e
’ Crax (ng/mL) TmaxM | Cmin {ng/mL) | Cavg (ngvmb} | AUIC(0-24 b} (ng-hrfrnL}- % Fluctuation
‘| Mean { %CV | Maen | %CV [ Mean | %CV | Maan | %CV | Mean ] SCV Mean | KQV
. . DL .
zulaslasa] |am| 39]145]34]343 | 3 | ns | 1
3-OHOL :
1.56[29|£65|26]0589|27|107]2!|257 | I lmz.elsa

Table 4.2. 14 Mean Plasma Cmm of PSE after Multiple Dose Admlmstratlon (Study #

P00834) ™

Day* - Magen Cirin {np/mi) [
0 x0 &4 .
114 237 ‘87
. 158 36
43 106 37
14 168 46
a: Pradase.

Table 4.2, 15 Mean PK Parameters of PSE at Steady State (Day 14) gStudy #1P00884)

e

- CM.ngme) - Tmax the)  § Cmin (ngimL) Cavg {ngfmk_} | AUC{C-24 mtng-!v!mt) %Flucmmmn
-7 | Mean | %CY | Mean | %LV | Mean | CV | Mean | %CV | - Maan %eV Mean %GV
~-— [ 38 {777 [ess | 21 | 161 | & | 366 | % | 6ves 28 102 | 2
What are the Main C_onclusions from Study # P00884?
. Steady state concentration for DL and 3—OH was attamed on Day 12
e Steady state concentratlon for PSE was attamed on Day 10. =
. =

‘ Speclal Populatlon:

e No speclal population studies.such as hepatic and renal impairment or elderly were

conducted for this product.
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e Iishould be noted, however, in the current Clarmex® label, the startmg dose of 5 mg every
other day is recommended in patients with liver or renal impairment. STt T

e ——— e . - N PR

4.3 Consult Review (Pharmacometric)

Not applicable. —3
'Appecr_'s' This Way
On Original

{
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Date of Submission: April 30, 2004 (Original)
Desloratadine Smg/Pseduophednne sulfate 240 mg
CLAR[NEX-D@ 24 HOUR

Tablet

Oral "

- Allergic Rhinitis and Nasal Congcstlon
‘Ongmal NDA |

o .Schering Corporation, Kenilworth, NJ .

Sayed (Sam) Al Habet, R.ph., Pyh.D.v
Emmanuel (Tayo) Fadiran, R.Ph., Ph.D.
April 30, 2004 |

May 10,2004

May 13 2004 T

First Draft - May 21, 2004

Second Draft June 17, 2004
' DFS Draft: - June 18, 2004
| Background‘

This is an ongmal NDA for Clarinex-D® 24 hour extended release combmﬁon product
tablets containing 5 mg desloratadine (DL).and 240 mg Pseuduoephedrine (PSE). The DL

- component of the tablet is formulated as Immediate release coating, whereas the PSE is as

extended release tablet core. The proposed indications are for the rehef of symptoms of allerglc |

A“Thmfus .and nasal congestion.
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What is the Rationale of the.Comb‘ination Product?

s Desloratadme (DL)isa major actlve metabolite of loratadine. It is currently marketed under the

“trade name Clarinex for the relief of the nasal and non-nasal symptoms of allergic rhinitis and
chronic idiopathic urticaria in patients 12 years of age and older. In terms of formulation, it is
currently available as film coated tablets and orally-d1s1ntegrat1ng tablets (REDITABS and
CLARITIN D-12). . . _*g

It is believed that DL is considered to be primarily responsible for loratadine activity. Loratadine
(Claritin) is currently marketed as tablet and syrup. DL appears to exhibit less first-pass
metabolism and a longer plasma elimination half-life than loratadine. On the other hand, PSE is
- widely used as over-the counter (OTC) oral and nasal decongestant products Its safety and
efficacy proﬁles are well established.

Claritin® D-24 (loratadine 10 mg/PSE 240 mg) is currently marketed worldw1de including the
US, for the treatment of seasonal allergic rhinitis. Based on the favorable PK characteristic and
. safety. proﬁles of DL over loratadine, the sponsor believe that the proposed combination of DL
and PSE (Clarinex-D® 24) would be an ideal combination product for the proposed mdxcatlon
The safety, efficacy, and PK of DL were submitted in Clarinex NDA # 21- 165

The current NDA further charactenzes the PK and safety of DL and PSE followmg
admmlstratlon of DL D 24 (DL 5mg/PSE 240 mg), DL, and PSE.

‘What Studies Are Submitted in the Current NDA

In this NDA five clinical pharmacology studies were submitted which enrolled 154 adult
subjects and two Phase III: chmcal studies (Tables 1 and 2). In this memo, the focus will be

. mainly on the clinical pharmacology studies as will be briefly-summarized in the next section.
The formulations used in the chnlcal pharmacology and clinical trials are hsted in Tables 3and
4,

The clinical pharmacology studies are grouped as follows: e,
ii¢atformulation of DL D-24 (Study # P00439).
‘e OneBE study of DL D-24 components and botlithe clinical DL D-24 formulation and a D-
24 formulation containing 6 mg of DL and 240 mg PSE (study # P01813). ‘
e One bioavailability study for. D@IJ D-24 formulation containing PSE cores with altered in vitro
dissolution rate (Study # P01981).
® One effect of food study ofi'BL D-24 (Study # P00441) '
. Onc multiple (repefltlve) dose study to charactenze fhe PK of DL D-24 (Study # P00884).

e One bIoequlvalency (BE) for the cl

" Inall PK studles the plasma levels of DL, 3-OH DL (major metabohte) and PSE were
monitored..
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' According to the sponsor, the following main concluswns were made from these clinical
.. pharmacology studies: ‘ _ e

. T e e

* " Food had no effect on the absorption of DL D-24
 Steady state of all 3 analytes (DL, 3-OH DL, and PSE) were reached within 12 days of
dosing.

o The percent fluctuation in multlple—dose study was consistent w;th thapofﬁ once-dally
forrulation.

¢ The Cmax and AUC of DL and 3-OH DL for the combmatlon product was approx1mate1y
15%-20% lower than after DL tablet.

e The combination product was bxoequxvalent to the monoproduct with respect to PSE.
¢ No gendeg differences in PK of DL..

o ‘Diffefentin vitro dissolution profiles had no effect on the in vivo performance of PSE. -
‘However, the formulation with the very fast in vitro dlssolutlen rate was not bloeqmvalent to
the standard formulation.

e- A phenotypic polymorphism in the DL metabolism was also observed in these studies as was
“previously observed in the pending NDA for DL Syrup (NDA # 21-300).

-'r.-n.M,g___gne of the above conclusions can be verified at this time until the review is completed.

“Table 1: List of Clinical Pharmacology Studies Submitted in the NDA

- i . | Protocol Number | Number | Age Range fyr}
é "o Investipstor of | Sex Datr (WFY :
) Btudy TMDaacripﬁm Gt B ] Subje Ertwic Digtr ™ I‘neatmanr' Dosa:and Dosing Frequency
witiosquivalence Studles

SCH 483. Biceguivalenca of Desloratadine and £00439 38 21-48 « Single dos# of DL D-24 scﬂm 5—mgl240-
Peeudeephedrine Foliowing Single-Dose Administration | J. Herron, MD : A6M w relmembla : e e
of Ot D-24, Dealoratadine 5-my, and Ma&oephe&me {854i19089} 248120 .
240-mg : . Smg!edmo‘lm.(m-taﬂﬁ)[ﬁmuﬂet

" | Type ot Study: Shg!e—duaa randoniud,apen—labal, « Single duse pseudosphedine (SCH 4836
tee-way crossover study. £240 mgy sxlzaded reloase ishlat. )
Report Location: Vol.o 1.14
Data Lintings: Vol: VA )
BCH 463 Blecgivalency of Degloratadine snd PO18Y3 4z 1945 . 5.,@3‘5_,,,
Peeudoephadrine Foliowing Single-Dose Adminiswation | J Hermmon, MD - 21MR1F m :LE: o 2‘ {8CH 483) ¢ v

- | of Dt D-24 (5-mg), D D-24 {€-mg), sndi Dealoratadine |  *{3r2/2000) 7CHBAH .

- | 5-my snd Poeudaeptiadring 240-mg Given- ] » Singe dose of DE D-24 (SCH 4153} (amgmamg;
Cancomitantly B B ' siteaded rpioase. tsbiet.
Tmm smv Sln#e-dne randomized, open-iabat, . :

e over. . . %:?Dﬂem{ 34117} (.»mg)wgtplue
Report Loc Ii:rl Val..1.23 - ’ - {SCH mnmg;mmm:m
Data Listings: VoloNVA ) . . § 1
‘SCH 483: The Bioavailabifity of Pseudoephedrine From POtOBY - p.+d 18-4% o Singe of 5'"’9"2‘0"“9
Controind-Relaase (24-Hour) Formulations: Asmgla- K. Lasgeter, MD 13MTF Jose o1 DL M‘ﬁﬁ,’; ‘m,‘,m Telenoa
Dose Fow-Way Croesover Study (Bi2512000) SCABM4AH tablat.
Type o Sudy: Single-dose, randonized, cpanisbel |- oo + Single dose B-DL D-24 (SCH 483 (s-myww;'
- |fousway crossover study.. ‘ - ummummm
Report Location: Vol I 28 | ’ o Sin
. : . ple doee of O ¢ 443]

Dats Listings: Voi: NIA _ . - alow disahtion b%muﬂ“ m‘lem(s_"mm

. swedmofu.muscumm-mtm
| ™ cigpctston baxh)
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Table 1 (continued): List of Clinical Pharmacology Studies Submitted in the NDA

Yy

Protocol Number Nurrbw Age Rangs (v}
- Inveebgator Sex Diatr, QWUFP]
Study Tittae/Descripton {Starting Date) | suh;eeﬁ Ettwic Distr® Ti Dose and Dosing Frequency
j B. Bioavailiabiity'Human Phuwmenthmi:Mu .
SCH 482 ffuence of Food onthe Onal Bicevarabiity POCA4T 38 19-44 » Single-doge of DL D-24 extendad refease tabiet
of D D-24 Administerad to Healty Subjects: A Twa- | 7. Marbury, MD . 21 F SCEHAES 40-ma) undes H fastad
Way Crossover Study S (Br2/508) 2451181 fmami (5-mg240-mg) ted o
Type of Stdy: Wﬂaﬂ mandomized, cpen-fabet, . ' ) : .
two—wayumwam : ) N
1 Rnpmlocﬂlon: vai: 1.18 : : . 8 ’
! Data Listings: Vai: N'A I R
1] SCH 483 The Muftipla-Doas Ph&mar:nhsmnsof POORS4Y i6 2445 o “Ong: DL 0-24 SCH  482)  (S-myi240-
De.D-24 C. Johnsan, MD AEMISF extandod-relaase I.n‘:htmce da%yls 14 days. mo!
Typeof Btudy: Muhpxe-dusa open-abat study -(121000) 14CHB ‘ i
Report Location: Vol. :
| Datx Listings: VoI.NfA

a . MxMgbe, FeFemale.
b C=Caucasion, BxBlack, rhliipanx:, OsOmer.

-For, deta.11 of the phase I clinical trials; please see the Medical Officer’s review. The sponsor
conducted two identical Phase III studies as summarized in Table 2.

Table 2: Phase III Clinical Trials

Nurribers of Subjects:
: {Randomized/Efficacy.
Study Nutbet : -Ealuatie)
Study Dates - Age Range [Years)
- Shady Centers - BludvDesbn ) Sex Distribution
901875 : Mulcenter, Double-Biird, Doutile-Duenmy, Adwa- e g 149511410
Aug 200D i Deczmo controlied, Parallel-group, Eficscy and Safety Skudy. [ 12-78
47 centers in United Btates | DL D-24 OEdeDLD-:ZGAFQBvé‘misDLS-mgQD | =527 M. 96BF
) and PSE 240-mg QD for 15days - T
POIRB4 Mutficesiter, Double-Biind, Doutie-Durmmy, Active-  135TMIT0
Aug 2000 to: Dec 2000 confrolled, Parallet-group, Eficacy and Safety Studys--——~f= . 1178
| 47Mmmumdsm U.D-Z'GQDWDLD-NAFODWDLMQD . 516M B4F
] and PSE 240-mg QD for 15 days T . -
AF-Amemaﬁ e Formiaation, GD=0nce Dally, M=Male; F=temale.

__a  Allanalyses of efficacy included i randomized subjects who received at least one doss of sty
mediication and had both Basefine and somé postbaseline data. cmramatocy, a@:n_a!yses of peimaty efficacy
inciuded afl subjetss ln the etﬁaacy-evaluaﬁe subset

~ According to the sponsor, the two formulatlons DL D-24 and DL D-24 AF (alternatxve _
formulation), used in these studies differed only by a slight modification in the quantity of some
of the excipients in the film coat. The details of these differences and for all formulations will be
discussed in thereyiew. The main objective of these studies was to evaluatehe safety and
efﬁcacy of DL D-24"given once daily compared to each component glven ata'xe
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Table 3: Formulations Used in Clinical Pharxﬁacoloégy Studies

PROTOCOL  CHUAS PRODUCT ' DATE OF
= i e, MUMBER .- BATCHNUMBER — ABIUFACTURE LOTHUMGER  APPROX. TABLET

POOTIS  758E2.058

PO, 75803058

PO1SAL 75882058

WAPRINS  BOCSS.Z9
AAFRI0 | SOCBES
PRI B0CSSY
meris oD

ZTAPR1560 2DCss. 120

TARETCORE  BATCHSIZE

DRUG SUBSTANCE®
LOT B HASER

CA01807 PSE
CA01817 PSE
IRQ-G8-13Mt /DL

© COMmPSE

CAI81 ¢ PSE
IROB3- 1341 (LR

£-0080) PSE
CoM81 PSE
IRQSB. 1043 'O

C00180/ PSE
CO0I81¢ PEE
RSB 13t £ DX

CO0180: PSE
C00181/PSE
(ROBA. 138 S DL

Table 4: F_ormulatiohs Used in Phase 111 Studies

PROTOSOL DRI BRODUCT  DATE o ,
FUMBER  BATCHALABER MANUFACTURE LOTMUMBER  APPROX. TABLET

POWTSE - 75802.0%6

PoOISAL 75882058

| MPRYD  BICSSD

FTAPR1DOS SOCEE270

TARETCORE  BATCHSIZE

*Note: PSE » Paccrinephadsine Sedintn LISPand DL = Deslomtadine:  —<imer-

DRUK SUBSTANCE®
LOT RUNSER

C.0018 7 PSE
C00181 1 PSE
(ROBEA MY VDL

C.O0180i PSE
G-00131 5 PSE
(ROB6- 1308 i O

- Appears This Way
- On Originq‘l_
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Summary of the Individual PK Studies:

" memo. The general de51gn for these studles was follows:

e The screening was conducted at approximately 3 weeks prior to each study.
e Subjects were fasted overnight and until 4 hours after each treatment,-exc@ipt for the food
" effect study.

¢ The washout period was at least 10 days, except for study # P01981 (different in vitro
dissolution rates for PSE SE tablets) in which the washout period was 7 days. '
o The PK samples were collected at the following time points: baseline (0 hour), 0.5, 1. 1.5, 2,
3,4,5, 6 8, 10, 12, 16, 20, 24, 36, 48, 72, 96, 120 hours postdose. However,.for study #
- P0198L.blood was collected until 48 hours.
1. Study # P00439 (single dose BE):
Objectives:

The primary objectlve of this study is to detennme the BE of DL, 3-OH DL, and PSE followmg
a single dose administration of DL D—24 DL- 5mg, and PSE 240 mg.

Desngn:

" Three arms Crossover study as follows: |
Treatment A One DL D-24 (5mig DL/240 mg PSE)
Treatment B: One DL 5 mg tablet |

Treatment C: One 240 mg PSE tablet (oval extended-release PSE cores from Clantm ® D24-
coated with placebo Claritin® D-24 coat).

Population: | o

36 healthy subjects (males only)

Appears This Way o
On Original <
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Results:

_ Figurg 1. Mean DL Plasma P

#

Figure 2. Mean 3-OH DL Plasma Profiles (Stud

Figure 3. Mean PSE Plasma Profiles (Study # P

b
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Table 5. PK of DL and 3-OH DL (Study # P00439)

Table 6. Relative Bloavallablhty and 90 % Conﬁdence Interval for DL and 3-OH DL

(Study # P00439)
. Analysis With All Subjects included ‘ :
Trostment Retio | Parameter |  Estimate of Blmﬂllﬂbllkj' | 50% Coofidence intervad
o D2« mbiat AUC() _ 80 7882
DL S-mp tablet Croax . 852 75-86
) 3.0H DL (n=26}
DL D-24 tablet! AUCH) 812 72-82
DL S-mg tablet Crax R 7568
Table 7. PK of PSE (Study # P00439)
- Pseudcephadring
DLO2¢ . Ova-Extendied Relesss PSE Cores from
5-mgr2404mp ° Thin D24~ -
Parameter Aaan %oV Moean = ROV
Conax 228 28 Mg 18
Y LY 3 7.3 . 3
- Auct} nghomt | 6438 42 1 6225 k1)
ot e ¥ 1 400 %5
AUcH) nghufmi 6780 o 8452 ¥
. 103 148 - 725 2

Table 8. Relative Bloavallablllty and 90 % Conﬁdence Interval for PSE (Study # P00439).

- DL

T Dt D-24 5-mgi240-mg (Treatment A) DL 5-mp {Treatment )
Parameter Units Mpsan %Oy Mean SOV
Cmax ngiroL 178 36 223 38,
Trnax o 678 - 5F 5.10 53
AUGHH) ng-helimé. 61.1 95 725 06 4
f b 05 19 105 ’—-2%
ARGy ngheimt L7 12t . By 114
[ nr a7 . A 238" 35
3-OHDL
Dt D-24 S-mpi240-rg (Treatmant A} DL 5-mp (Treatrnent B)
Paramates {inits Maan %CV ‘Miean SOV
Cmax ngiml 0.585 50 083z 55
T e 608" 3 406" k1|
AUCIE nghe/mé 108 . L] |1 226 49
u e 103 30 163 28
ALGUY nghetmt. | 2.4 . n 28.0F a0
i he 206° 12 05 14
w ne3Z K

b mﬁs [nll 3-0H DL concentrations for subject 36 were below the LOQ}

g
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Trestment Retio - T farameter | Estimate of Bicavailebility (%} | 50% Confidence inteeval
) - O Peudosphadiine {n=36)
Ol 0-24 tablet ~AUCHH} : 102 94142
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What are the Main Conclusions from Study # P00439?

¢ The 90% CI for both Cmax and AUC of DL and 3-OH DL were 0uts1de the bxoequlvalence

= (BEy1imifs of 80%~125%.

e However, the 90% for the PSE was within 80%-125% for both Cmax and AUC.

e It appears that there is data integrity issue with this study. PSE was detected in relatively high
concentrations in two subjects who receive 5 mg DL-only containing tabl@ (Treatment B).
The PSE plasma concentration ranged from approximately 14 ng/ml to 63 ng/ml. The

'sponsor stated that the reason for these measurable concentrations of PSE is unknown.

e The exposure for DL and 3-OH DL as determined by Cmax and AUC following DL D-24
tablet was lower by approximately 15% to 20% than that after DL 5 mg tablet

Study # P01§13 (Single Dose BE-6mg DL/240 mg PSE):

| Objectives:

The primary objectlve of this study is to determme the BE of DL, 3- OH DL and PSE followmg v

a single dose administration of the formulations:

L Chmcal DL D-24 (5mg DL/240 mg PSE) formulation
e DL D-24 formulation containing 6 mg of DL (6 mg DL/240 mg PSE)
e DL 5 mg plus concomitantly administered PSE 240 ER formulation.

Design:
Three arms crossover study as follows:
Treatment A: One DL D-24 (5mg DL/240 mg PSE)
| 'ifreatment B.: Oxie DL D-24 (6_'rﬁg DL/240mg PSE) ER tablet

Treatment C: One DL 5 mg tablet plus one PSE 240 mg ER tablet ~—=

Populatioif"i

—

42 healthy subjects (male and females)

~Appears This Way
On Original
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Results:

__Figure f! Mﬁ?“ DL Plasma Profiles (Treatments A and C, Stud_y ,ff_'P01813) ‘
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Figure 5. Mean DL Plasma Profiles (Treatments B and C, Study # P01813)
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'Figure 6. Mean 3-OH DL Plasma Profiles ( Treatments A and C, Study # P01813)
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Figure 7. Mean 3-OH DL Plasma Profiles (Treatments B and C, Study # P_0'1813)
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Figure 8. Mean PSE Plasma Profiles (Treatments A and C, Study # P01813)
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Table 9. PK of DL (Study # P01813)

AW

Table 10. Relative Bloavallablllty and 90 % Confidence Interval for DL (Study # P001813)
| Parameter | Estimazs of Biaavaltahitity (%) |90%0mﬂdenoa interval

~Table 11 Relative Bloavallablllty and 90 % Confidence Interval for 3-OH DL (Study #

RIS

DL (nma2)
- DL D24, S:mgiz40-mg | DL D24, 6-mgl2al-mg | DLand Pssndoepheding - -~ = -
: {Treatmant A} {Treatmeat B} {Treatment C)
Paramater Units Mean %V $dsan %OV Mean MOV
Crmax ngfmL 1.01 @ | 235 43 226 %0
Tmax hr 466 52 433 50 387 87
AUCity nghimt | 307 a2 578 | sa7 _|. ﬁu
#t tr 108 16 108 % 14 14
AUCH) aghoml | 538 84 822 95 573 101

Trestment Ratin

DL (rd2)
- {0 D-24 {5-mg/240-m) tokéets - AUC{ty 82 - 83w
$-mg DL tabiet plus PSE tabilet AUC(ly | | 83100
rstend cancomitanty Cmax 83 — - 1584
{s-rnga&u-mg) AUCHy BRI 95-118
tsbiat pius PSE tabiet a&nlnstemd AUCH) 105 95-116
y Cmax 102 83112

P001813) _
o ] 3-0H DL (ne=d2) -
BL D24, S-mgr240-mg | DL D-24, 6-mg240-my | L and Pssudoaphedrine
{Trestment A} (Traatment B) (Traatment C} ’
Paramnster Unitz Mean AV Joan WV Moan | %CV

Cmiax - " ngimk o7 28 1.00 T 083 | N
Tmmt br 657 52 612 48 563 LT
AL} nghami 265 24 . 328 35 30.t oA

L -ty . 116 ] 18’ 3 18 5
AUC(!) ngheiml 25.7 3% 33 3s C 322 28

Table. 12. Relative Bloavallablhty and 90 % Confidence Interval for 3-OH DL (Study #

P001 813)
3-0H OL (n=42) .
Treatment Ratio Pararnetar | Estimade of Bioavailability (%) | $0% Confidence interval
DL 028 {5-mgl240-mg) tabiet! AUCH) : [T 8394 j
5-mp DL(whlet phus PSE tabiet AU 88 T ase4
) administerad concomitanty Cmax a3 C— T1-80 .
. = | D\ D-24 {5-mgt24D-mg) teittelf S-mg Aucan - 108 C 10V ts
. | DL tablet plus PSE tablet AUCH 108 10t-115
e admmé&mmmm Cmax 106 - P14

-What are the Mam Conclusions from Study #P01813?

« Relative to the DL S-mg tablet, the 5 mg DL/240 mg PSE tablet met the 80%—125%

- bioequivalence limits for AUC but not for Cmax, whereas the’6/240-mg tablet was
_ bioequivalent to the DL 5-mg tablet based on both Cmax and AUC valugs

o For 3-OHDL, the 90% CI was within 80%0125%b for AUC, but not fortimax.

e As the previous study, the 90% CI for the PSE wasswithin 80%-125% for both Cmax and
v AUC. A

* C:\dmautop\temp\reviewdfs.doc , o 68



e Relative to the PSE 240 mg DL tablet, the 5 mg/240 mg PSE tablet and the DL6 mg/240 mg
PSE tablet met the 80%-125% BE limit for both Cmax and AUC. _ mee

~ " Study # PO1981 (smgle dose BE for different in vitro rates for PSE)

Objectives:

&
- The primary objective of this study is to determine the BE and bloavallablhty of PSE from the
standard DL D-24 formulation relative to PSE from the DL D-24 formulations with different in
vitro dissolution rates: fast, slow, and very fast.

e Clinical DL D-24 (5 mg/240mg DL PSE) formulation
s DL D-24 formulation containing 6 mg of DL (6mg DL/240 mg PSE)
e DL5mg plus concomitantly administered PSE 240 ER formulation.

‘i

Design:

Four arms crossover study as follows:
Treatment A: .Standa‘rd fonnulaﬁon: DL D-24 (Slﬁg DL/240 mg PSE) ER tablet
Treatment B: Fast: DL D-24 (6 mg DL/240mg PSE) iER ta_blet _

Treatment C: Slow: DL D-24 (5 mg DL/24ﬁmg PSE) ER tablet .

Treatment D: very fast DL D-24 (6.’mg DL/2401hg PSE) ER tablet

Population: | | |

20 healthy subjects (male and females)

Results: . » o ’ T

Figure 10. Méan PSE Plasma Profiles (Treatments A, B, C, and D, Study # P071981)

e

At
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~ Table 13. PK of PSE (Study # P01981) | R

P

Pharmacokinetic Parameters
Treatmert Cmax {ng/mL.) Tmax (hr) AUC(tH) (ng-hrlmt) AUC(I) (ng-hrimL) tf (br)
A (Standard) 367% (22) 7.53" (30} 6701° (22) 6941° (21) | 39.8°(14)
B (Fast) 406° (19) 7.74°(38) | -7267‘(1_9)_ ) 7560" (19)ﬁ i 37.9°(12) -
C (Slow) 329 (13) 7.10(36) | . 6180(27) ~ 6514 (27) 39.0 (20)
D (VeryFast) 443 (23) 7.75 (26) 7451 (25) 7645 (25) . 39.0 (14)
a: n=19. :

Table 14. 90% Confidence Interval for PSE (Study # P001981)

‘Compaison . Relatve Bicavesisbility {%) 40% Confidence kterval

FastStandard AUCKH 109 = - we1g
AUy 108 100-¢20

Cmax i . 194120

StowStandan AUC(H) 8e _ si-ar
ALl ; ® 8299

v . Coriax o0 ) 5195
Very FastiStsndard AuCah 114 101-121
AUcq) o 100-120

Lmax 2 . 112420

What are the Main Conclusidns from Study # P01981?

¢ Overall, the very fast formulation appeared to exhibits cons1stent1y higher PSE levels than
other tested-formulations.

e Accordingly, the 90% CI for the Cmax for the very fast formulation was outside the 80%-
125% }nmts ‘whereas the AUC passed _

Study # PO0441 (Effect of Food):

Objectives:

- 3-OH DL, and PSE following DL D-24.

Design:

s A ——

THE primary.objective of this study is to determme the food effect on thebloavallablhty of DL,

T%vo arms crossover study as follows:

Treatment A DL D-24 afier overmght fast

‘»o:?“.'

' Treatment B: DL D-24 after high fat, hlgh-calonc breakfast

Populatlon.
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38 healthy subjects (male and females)

Results:

U P P S

Loy S

‘ Flgure 11. Mean DL Plasma Proﬁles (Fed/fasted, Study # P00441)

SCH 34117 Piasma Concentration (gfml)

4
- Faste.d'
3 -
~— Fed
2
‘ - ey |
0 1 1
4] 4 8 12 16 20 2%
Time )

= -

Figure 12. Mean 3- OH DL Plasma Proﬁles (Fed/fasted Study # P00441)

i

SCH 45581 Piasma Conceniration (ng/mL)
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Figure 13 Mean PSE Plasma Profiles (Fed/fasted, Study # P00441)

SCH 4855 Plasma Concentraion {ng/ml)

Table 15. PK of DL, 3- OH and PSE. (Study # P00441)
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. Masn (%CV) Pharmacoknetic Paramsters (ns36) © e
Cmax Imax . AUCHH) AUCH) 15 :
imicmn e XGgtment | _(ngfmiy thry tnghiml) | oghriml) | ) R
. oL )
T “Fased 2.50(38) S50 (84) 64.9 (79) B83.8{118) | 206i79)
Fad 2.55(36) 5.30 (54) £6.6 (B2) B37(111) | 20074
3-OHDL
Fasted 0.980 {36) 5.53 (26) 246 (45) 274(30) | 443 j_g
fed 1.0 (50) 5.94 26} 5.3 (48) 268.6 {360 :| £0.3 60y
; Preudoephedine
Fasted 358 (19) 7.04 ¢18) 6842 (26) 072423 | To4i8)
Fod . AN 5.02 {15} 6313 (22) 6475 {22) 5.02 {15)

8 nsds

Table 16. 98 % Confidence Interval for PSE (Study'# P00441)

“in T Compadsen | ] Imee Blioavailability (%} .| gmrconﬁdnnaelnma
j DL {n=36)
FedFaetad AUCH) 102 o7.0-07 = -
FedFasted Cmax 104 860113 -
) 3-CHOL (n=d6) - .
FedFasted AUCHY 162 : 67.0-107
FedFasted cmax | 408 . 8614
) Paecdoaphedrine {mi5) -
Fexi/F acted AUC(} w20 87.0.97.0
FedFasted | Cmax |~ 108 1 104-113
a n#dh. ’ ’

What are the Main Conclusions from Study_ # P00441?

e. Food did not show any effect on the b10ava11ab111ty of any of the formulatlon components
DL 3-OH, and PSE.

* Accordingly, the 90% CI for both Cmax and AUC for the three components were e within
80%-125% limits.
e There was a noticeable vanablhty in the data as the %CV for Cmax and AUC ranged from
"15% to 118% :

Study # PO0S84 (Multiple Doso): | =

' Ob]ectwes

. The pnmary objective of this study is to determine the PK profile of DL, 3 OH DL, and PSE

ﬁ Yollowing daily administration of DL D-24 for 14 days.
' Design:

_ - Open label; mul_tiple—dose, and steady-state amdy.
Poprulation: |

18 healthy subjects (male and females)
C:\dmautop\temp\reviewdfs.doc 72



Results: _ _ : T

- ~—Figure14. Mean DL (close ¢ircles) and 3-OH DL (open clrcles) Plasma Proﬁles after )
Multiple Dose Administration (Study # P00884)
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Figuré 15. Mean PSE Plasma Profile after Multiple Dose Administr,atibn (Sfudy‘# P00884)
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Table 17 Mean Plasma Cmin of DL and 3-0H DL after Multiple Dose Admmlstratlon

(Study#P00884) N R
o e e e _Deye' | Heen__Cn_mmml eV
. : j ST DL . == —
10 . 0738 38
11 0.847 : s
12 0.917 2
13 0.096 37 ;'
14 0,880 ) 39 - —d-ﬁ
3-OHDL .

K 0.538 32
3t D664 30
12 0.724 24
13 625 . 28 .

) 14 ] 0.739 X .

= a F'redoee v : 3 ' - —

Table 18. Mean PK Parameters of DL and 3-OH DL at Steady State (Day 14) (Study #
‘P00884)

Cn'mt[ngfm!.) Tmax (br) ] Cmin (ngimL) | Cavg (ngimb ) | AUC(0-24 b} inghrimd } -RFlucumon

Mean | %GV | Wioan | %CV | Meen | WCV | #ean | %GV | Mean |  %C¥ Mean | %CV

244 | 35 [ 368 | 30 Jovea] as [eas] 34 | 248 | 3¢ | s | w4
_3OHDL

756 | 20 | A65 ] 26 Joeee] 2 107 | 21 | 257 | 21 | #8|

Table 19. Mean Plasma Cmin of PSE after Multiple Dose Administration (Study # P00884) -

Oay® Mazn Crin {ng/ml ) ] WOV

10 2 [1]

i - 227 37

12 18 - s

13 S e g a7

14 168 _ &8
a:  Pradose. )

Table 20. Mean PK Parameters of PSE at Steady State (Day 14) (Study # P00884)

-| Cmax (ngtmly]  Tmax (ht) Cerun (ngimL) | Cava ingimi} AUC(O&EAM(ngNIELT % Fluctaation
Mean | %CV | Mean | %CV [ Meon | ¥CV | Mean | %CV | Mean %CVv--—§ Meen | %0V
523 24 665 | 21 | w1l 8¢ | 288 | 20 | 8765 28 | 12 | 2

_ .

'What are the Main Co_h'ciuSions from Study # P00884?

o ‘e Steady state concentration for DL and 3-OH was attained on Day 12
R . _S_teady state concentration for PSE was attained on Day 10
Special Populati(m:' ’ - _ - <«

=

. No specnal populatlon studies such as hepatlc and renal unpalrment or elderly were
‘ conducted for this product :
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e It should be noted, however, in the current Clarinex® label, the'starting dose of 5 mg every '
other day is recommended in patients with liver or renal impairment. LTt T

T B - e

- MGen'eral-_Comméﬂtsr" )
e DSI inspectioh is recommended for this NDA. The reasons for this recommendation are:.

o Data integﬁty isin _questibn in one of these studies (#PE)O43'9) as rc_:latifrely high
concentrations of PSE were observed in two subjects who received DL only tablets.
o Study # P00439 is a pivotal BE/PK study.

Disclaimer:
- None of the®observation and data in the above summary review has been verified by the office of -
Clinical Pharmacology and Biopharmaceutics (OCPB). All conclusions and observations stated
in this filing memo were based on the sponsor’s statements and/or summary data. Therefore, no
comments can be made at this time until all data are thoroughly reviewed. The purpose of this
filing memo is only to list the content of the NDA with a synopsis of each study.

RECOMMENDATION:

The NDA is ﬁleable. See also the attached filing form.

‘Reviewer

Sayed (Sam) Al Habet, R.Ph., Ph.D.
Office of Clinical Pharmacology and Biopharmaceutics
Division of Pharmaceutical Evaulation II

~ Final version signed by Emmanuel Fadiran, R.Ph., Ph.D., Team Leader-

~ cc: HFD-570, HFD-870 (Al Habet, Fadiran, and Malinowski), Drug file (Biopharm File, Central
Document Room). o - IR '
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Information : Information
NDA Number 21-605 Brand Name CLARINEX-D® 24 HOUR
OCPB Division I HFD-870 Generic Name Desloratadine
é‘lnglPseudoephedrlne
—- jmpuifate 240 mg
" Medical Divisfon HFD-570 Drug Class Antihistamine
OCPB Reviewer Sayed (Sam) Al Habet, R.Ph., | Indication(s) Seasonal Allergic rhinitis
Ph.D. (SAR) and nasal
- congestion
.OCPB Team Leader Emmanuel (Tayo) Fadiran, Dosage Form Tablet 5Smg/240 mg
R.Ph., Ph.D.
- = Dosing Regimen Once daily
Date of Submission May 20, 2004 Route of Administration Oral
Estimated Due Date of OCPB Review | February 20,2005 _ B Sponsor Schering Corporation
PDUFA Due Date March 20, 2005 Priority Classification s :
Division Due Date March 1, 2005 )
] Clin. Pharm. and Biopharm. Information . ] ‘
~“X” if included | Number of Number of = | Critical Comments If any
at filing studies studles :
submitted reviewed
STUDY TYPE
Table of Contents present and X
sufficient to Iocate reports, tables, data,
etc.
Tabular Listing of All Human Studies X
HPK Summary X
Labelin X
Reference Bioanalytical and Analytlcal X
Methods
I. Clinical Phannacology
Mass balance:
Isozyme characterization:
Blood/plasma ratio:
Plasma protein binding:
Pharmacokinetics (e.g., Phase 1) -
Heaithy Volunteers-
¢ single dose: | X 4
muttiple dose: | X 1
Patients- . .
single dose: [
- muitiple dose: .
Dose proportionality - N T
—fasting / non-fasting single dose: | x 1
fasting / non-fasting multiple dose:
Drug-drug Interaction studies -
In-vivo effects on primary drug:
_In-vivo effects of primary drug:
] . In-vitro:
Subpopulation studiles - )
- - ethnicity: -
gender: =
pediatrics: =
geriatrics: =
renal impairment:
-hepatic impairment:
PD: . R
Phase 2:
Phase 3:



PK/PD:

Phase 1 and/or 2, proof of concept:

_Phase 3 clinical trial:

Population Analyses -

.— .. Data rich:

e

Data sparse:

. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

altemate formulation as reference:

Bloequivalence studies -

traditional design; single / multi dose:

replicate design; single / multi dose:

Food-drug inferaction studies:

Dissolution:

(IVIVC):

Bio-wavier request based on BCS

BCS class .__.-

lil. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

i

Pediatric development plan

Literature References

Total Number of Studies

Fifability and QBR comments

X" If yes

Comments

Application filable ?

Reasons if the application

Yes -For example, is clinical fo

is not filable (or an attachment if applicable)
rmulation the same as the to-be-marketed onc? -

Comments sent to firm ? .

Comments have bccn sent
ifapplicable. =~ ™"

S

to firm (or attachment included). FDA letter date |

QBR questions (key issues to.be
considered)

Thlé is a new NDA for a combination drug product of the approved components: 5

mg Desloratadine (DL) and pseudoephe.
component Is formulated ext
conducted five BE/PK

SEe

drine (PSE) sulfate 240 mg. The latter

ended ralease core of the tablet. The sponsor
‘asf_ji?ﬁ?ﬁ'érlzed in this filing memo.

DSl inspection Is i-eéommended. Data integrity is In question in one of these

studies (#P00439) as relatively high con
subjeci&who received DL only tablets.

centrations of PSE were observed in two

Other comments or information not
included above

BT

Primary reviewer Signature and Date

-Sayed (Sam) Al Habet, R.Ph., Ph.D.

o a—

_Seconﬁary reviewer Signature and Date

Emmanuel (T ayd) Fadiran, R.Ph., Ph.D:

CC: NDAHFD-570, HFD-870 (Al Habet, Fadiran, Malinowski), CDR (B. Murphy,
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