88

0 (zoo)e | (codd¢ 0 0 @1 | Gzez 0 DAN soanjreq 1180y

0 (100>)1 | (toe>)1 | (o)t (coo) 1 0 0 0 uoleuasIadiy

0 6o0) 1t | (11O 11 | (Lo®dy | (Oroy | (s10)L 0 (820) € edoudsL(g

0 oo | Gre it | ooy | 1oy | 1oL 0 ®T0¢ sontewtonqy Saryredagy

(90°0) 1 0 0 0 0 0 0 0 uoIsuapadAY atiqe]

cco v (rzoyge | (czodve | Stode | Wroye | (8zoyst | (1zo)z | (610) ¢ uotsuaiiodAy

0 (oo>)1 | (1o0o>) 1 0 0 (oot 0 0 uoIsuapadAY fenuossy

(870) s @)Lz | GzO)IST| (STme | Lro)L | (0c®)91 | GTOI | 61D JAN

. SIIPAOSI(Y FAISHIIIAAR] JepnISEA

0 100> 1 | (16°0>) 1 0 0 oo 1 0 0 BIWSEYIS] [RIPILDOAIN

0 (eoo)z | (zoO)Z 0 0 ] (1zo)z 0 uonoIeJuL [RIpresoAIN

0 (oo>)1 | (toox)1 | (Zo® 1 (zo0) 1 0 0 0 Areuolo) wsedsotiopy

0 (100>)1 | (100>) 1 0 0o 0 aro)t 0 L0108 Puiduy

0 oo>)1t | (10o>) 1 0 0 Zoo) 1 0 0 UOROIBIU] [BIPICOOAIN SOV

0 (56009 | 900)9 | (o®1 | (ool | Go®T | ReD¢ 0 s1apaosiq

A193ay A1eusae)) wanyds]

“roye (royiz | 10)oz | (s10)6 | (6r'o)s | (s10)8 | (cvod)v | (610)¢ uied 1594

wro« wWro)iz | 6rodoz | (srro)e | (6108 | Sro)s | (vO)r | (6102 DEN ojuredsy(q pue uieg

0 (zoo) e | (o0 ¢ 0 0 woo)z | (191 0 ew3pap Jumitd

(8T°0) ¢ Wwzo)ec | (Lz0)8T | (81°0) 11 | (bT0)O1 | (0€0)91 | (1z0)T | (LvO)S [esoyduog ewapaQ

0 (coo)e | (cooe | (co0)z | (so0)z | (zoO)1 0 0 BWIPIO

870 S (670 sc | (ccove | (zzoer | 6T0) 2L | OsD 6l | (EDE | DS JAN emIpIQ

(19°0) 11 (oco ot | (1co)ze | (Lzoyot | (6zo) Tl | (zeo) Ll | (zeo) e | (8TO) € ssawmzziq

9o 11 foc0)oe | (1€0) 2e | (LTO 9T | (6TO TN | D LI | (zeo)E | BTOE D3N

smoydmAg pue sudig pendojoanay

€ 1=Ind =N | O'7T=INd | ®T=INd | @W7=INd | (€T=INd | T'T=-INd | (CT=-INd UL, pasIsyord

ay) 3ay) 3av) 3av) aay) aay). 2ay) aavy) W] (94T $3IH VAAPIIN
(€9e1=N) = | B¥s¥=N) | (0LZ¥=N) | (@12=N) | #981=N) | GJI€Z=N) | (SsP=N) | (968=N) | :

3w pg 120 rero], 8w g6 8w g6 3w g9 Swoc | oqoelg |
spozeadosuny | payepdy SSI pajepdn SS1
ajozeadosugixac

(N d 001 130 aua) u :droas) yaomjeaa],

[SIIpMS £ o5ENJ W oansodxF JO INA00T 49U SIUSAT FSIFAPY ENOSEAOIPIED) [HURI0J “J TH €L JIAEL

(s10zexdosuea@) XAQIAVE
L82726 VAN

SN ‘N ‘uosuyoy eretue ],
A195eS JO MIIASY eOTHID



68

(9001 o7 | owz | (ot | (so®)z 0 ] 6001 sermAqLry sepnopnusaesdng
0 0 i} 0 0 0 0 (60°0) 1 uoIsn{dd() AISLIY Areuoro)

0 oo e | (c00)e | (c00)z | (sooc | (zoo)1 0 (60°0) 1 aseasi( Liouy Aseuoro)

0 (toa)s | (co0)c | (c0@Z | GSeode | (zoo)1 0 (60°0) 1 DAN saapiostq 191y Aiewoso)

0 100>} 1 | (100>) 1 0 0 0 aro) 1 0 SOOISASBIIXT JBINOIHUIA

0 doo>)1 | (100> 1 0 0 0 are 0 Jsasay seipre)
pue SUHUGIAYII Y JETRNIJUI A

0 (oo ¢ | (00 € 0 0 (90°0) € 0 0 BIPIEOAYIE,

0 00>)1 | (100>) 1 ] 0 0 aroet 0 eipIeoApeig

0 (toe>)1 { (100>) 1 0 0 (oo 1 0 0 e Ayuy

0 oo)s | (soo)s 0 0 @S0y | (1rm1 0 JAN s43paosi(q urpiny pue ey

0 oox)1 | Goo>)t | (oot (zo'0) 1 0 0 0 [euLIouqy sixy SHO

0 0 0 0 0 0 0 (600) 1 paduojeid [easoug
Pa193110 9 1.0/1.0 weiSoipresonosy

0 100>)1 | (100>)1 | (OO Zoo) 1 0 0 0 a3ejjoA moT weiSorpieoonosiy

0 (10o>)1 | (100> 1 0 0 0 (o1 0 a3uey) wesSotpsedonody

0 (oot | zoo)t | (zo@1 | (ool 0 aroi | ool suoyedysasn] DY
(90°0) 1 (10o>)1 | {100>) 1 0 0 0 aro1 0 WBPIOOY IB[NISEAOIGII)
0 oo>)1 | (1oex>)1 ] (oo 1 oot 0 0 0 BIUIoRYOS] [1q313)
(900) 1 @oo)r | ooz | (zoo)1 | (ZoO)1 0 aro1 0 SJUIPINY
JIBINISEAOIqIL)) pue sadeyliomany]

WASAS SNOAIIN [E.13UI)

(1o z (100>) 1 | (1o°0>) 1 0 0 0 (ro}t 0 uoIsusodAg
aree 100>)1 | (10°0>) 1 0 0 0 aroe1 0 s1apaosiq amsudgodAy Jemasep
0 @rost [ wrovi | QoL | Sroo | croe | Grot 0 HoJurodsi( 15940

0 @rost | Grori | GroL | Sro9g | oL | Gro1 0 . OAN smoydwmis pus sudis jeiouany

0 QoL | 9009 | oty | wWoe | ooz | Gro)t | 6o pasealouf amssaid poopg

0 QoL | G0e)9 | Loy | LoodE | GoodT | Gred1 | (6rO)T (sanssaxrg
poold [Pup) DN SIS, Tepnasep

0 oo)e | (60006 | (sooe | (Looe | (600)s | oYt | (61 OYC suoljendied

0 wooe | 600)e | (Soode | (Loods | (6o®ds | Grody | (6102 DJAN smoydwmAs pue sudig swypas)

0 (100>) 1 | (10'0>) 1 0 0 0 arot 0 Yooyg dwa3oipre)

0 (100>)1 | (1000>) 1 0 0 0 arvet 0 aAnsaue) amjre oerpie)

0 oox>)1 | (100>) 1 0 0 (200 1 0 0 sanjie] oeipIey

(sfozesdosuepod) XAAIVI
182770 VAN

SN ‘GIA ‘uosuyof erewe |,
Ajo§eS JO MIASY [etuD



06

0 (100>)1 | (100>) 1 0 0 (zo'0) 1 0 0 jeuuiougy ueneUipI00)
0 aeex)1 | eo>) 1 0 0 (zoo) 1 ] 0 saoueqanysig
Jsuejey pue UOIERIPI00) JEHIGIID
0 (toex>) 1 | (10'0>) 1 0 0 Tt 0 0 3sBISI(] IA[RA JBIpIE)
0 100> 1 | 10'8>) 1 | 0 o @1 0 0 ODUN SI9pIasi(] IAJE A J¥IpIE)
0 (100>)1 | (160>)1 0 0 oot 0 0 I3prosi( auipre)
0 (oot | (1o'o>) 1 0 0 oo 1 0 (] DAN s43paesig Jepre])
0 (100>)1 | (100>) 1 0 0 o1 0 0 M3 Yooig youeig ojpung
0 (1oox>)1 | (100>)1 0 0 (Zo'0) 1 0 0 ya1 Yoig youeag jpung
° (too>)1 | (10> 1 0 0 oo 1 0 0 S1aplosi(] uelInpuc)) Iepae))
0 oo>)1 | (1oox) 1] (oot 2001 0 0 0 wstjoquig Ateuowng
0 toox>)1 | (too>) 1 | (Ze@) 1 o1 0 0 0 . sweipuo))
Jjoqmy pue Jjoqwosy ] Areuowng
(oox)1 | teox>) 1 | (oo 1 [(Z XD BUWIPIO ASEUOHIN
0 oo 1 | (160> | (zoe®1 | (ool 0 0 ] SEWIPIO Atsuowing
(HF00>)1 | (100>)1 | (200X 1 (20'0) 1 SIHQa{Yd
0 Goee>)1 | (toe>)1 | oot | (Zow)1 0 0 ] DEAN S9oIgd
(90'0) 1 Zoo>)z | (10ve>)1 | (co00)Z | (o1 0 0 0 HOTIUNOY PINEY
(00'0) 1 o)z | Qo)1 | (0@ | (oot 0 ] PISEIINU] Jwmnjo A PNy [830],
(900) 1 ao0o>)1 | (106>) 1 0 ) (Zo'o) 1 0 0 [e1oyIadng spigajydoquiony ],
(900) 1 (too)e | (come | (00T | (sooc | (o0t 0 0 stsoquiory [, utoA doagg
(90°0) 1 @oo)s | (comde | (co0z | (Sseddz | (oot 0 ] sisoquiosy],
pus wisijoquy jeroqdiiag
(000 1 0 0 0 0 0 0 0 teSenose adoouks
0 ot | (come | @Ot | (oot | Goo)T 0 0 adooukg
(90°0) 1 (Too)e | oo | (oot | Ro®I | (voO) T 0 0 OAN SSIUSNOIISHO)) U] SIIUEGINISIY
(90'0) 1 @oe | ooz | (0007 | Comw1 | oot 0 0 siskydowsel]
(90°0) 1 @ooe | (ood7T | (07 | (ood1 | (ze'®1 0 0 swopdwmAs parersessy pus Jmysne)
900) 1 0 0 0 0 0 0 0 SISH)) SMSUSLNIAH
(90'0) 1 0 ] 0 0 0 0 0 worsudysdApy
JueuSgeiy pue pajeIdNIYy
(90°0) 1 0 0 0 0 0 0 0 CIpIedAYOE | IepoInudARIdng
0 0 0 0 0 0 0 (60'0) 1 safoysAsenxy senommaserdng
0 oo | ooz (€00 ¢ (002 0 ) 0 eIPIEOAYOE |, SnWIg
{ofozesdosuexaq) XAV
L82770 VAN
S ‘GIN ‘uosuyof erewre],

Ay3§es JO MIIATY [BORHID



16

'SR
-
W
Q
8
Q
£
2
[N
m.
~—
"$8-64 "d ‘a1epdy L197eS YIUON-p 35 '€'S W0y pT Slqul, s Josuods
(100=) 1 0 (zo0) 1 0 0 paseasou] ayey uedH
0 (o)1 0 (oo 0 0 0 0 SuoiE3ysIAu] asing pue ey Jresy]
0 100> 1 | (100>) 1 0 0 (oo 1 0 0 YOBNY IWIRYOS] udISuRL],
0 (oe>)1 | (1o'0>) 1 0 0 (zoo) 1 0 (] SJUSAT JEINISEAOIGIII)) JudtSUEL],
0 aoo>)1 | (too>) 1 0 0 oot 0 ) SUBISHIGO SISOIR[OSOLIdUY
0 (oo>)1 | (10°0>) 1 (] 0 Zoe) 1 ] 0 Kdusroygnsuj senase A pue
SISOAIIN ‘HOHINIJsHOIOSE A jesondiiag
0 aoo>)1 | (100>) 1 0 0 zoo) 1 0 0 SISOIS[OSOHAMY
Goo>) 1 | (T0'0>) 1 0 0 oo 1 ] (] AN Aouangpnsuy repnosep
pue s1se13N 1Iads ag-ueN
0 (100> 1 | (100>) 1 0 0 (zoo) 1 0 0 SISOQUIOIY ], SROUIA [RIGII)D
Goe>)1 | (100>) 1 0 0 (zo'o) 1 0 ] sisoquioay .
SRUIS PUB SHOUI A IEINISVADIGILI)
(srozesdosuepxaq) XAadV
L8TTT0 VAN
SN ‘0N ‘uosuyor erewe ),

Arges JO MATAY feotun)


canosk
Appears this way on original


09/24/08 Page 92 of 105
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9.2 Labeling Recommendations

The medical officer has the followihg comments and recommendations for the HIGHLIGHTS,
INDICATIONS AND USAGE, ADVERSE REACTIONS, and CLINICAL STUDIES section of the

dexlansoprazole label. Additionally, all references to thed) (4) have been
removed from the label, as well as presentation of (0) (4) See the label text
below.

.HIGHLIGHTS OF PRESCRIBING INFORMATION These highlights do not include all the information needed to use
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(b) (4)

9.3 Regulatory Briefing

A regulatory briefing was requested in reference to the safety concerns arising in this application.
The purpose was to decide whether these concerns warrant additional studies from the sponsor
either prior to approval or post approval. Recommendations regarding the following 3 questions
are discussed below.

Regulatory Briefing Questions

1 Do you have concerns on the excess adverse events (AE) observed in the
dexlansoprazole treatment groups compared to the lansoprazole or placebo group
in Phase 3 studies?

a. Serious adverse events

b. Cardiovascular events

c. Fractures/injury-related events
2. What is your recommendation for regulatory action?

a. Complete Response with additional study to evaluate the potential AE

b. Approval without additional study

c. Approval with PMR for additional study to evaluate the potential AE
3. What types of study do you recommend, if additional study is needed?

The regulatory briefing panel, composed of CDER senior management officials, acknowledged
the imbalance of adverse events between dexlansoprazole and its comparators in regards to
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cardiovascular and fracture/injury-related events. Their recommendation for regulatory action
focused, however, on the incidence of serious adverse events in these categories. The panel
recommended approval without additional study. They additionally recommended approval of
the lowest safe and effective dose of dexlansoprazole, per indication. This thereby would
exclude the 90mg dosage (HEE) and 60mg dosage (MHEE) from approval.

[ Appears This Way On Original }
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Clinical Review
Keith B. St. Amand, MD
NDA 22-287

(b) (4) (dexlansoprazole)

1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

Note: The following recommendations are based solely on the reviewer’s assessment of the
efficacy of dexlansoprazole. Since significant safety concerns are present with this product,
please see Section 1.2 below for the reviewer’s overall risk/benefit assessment and
recommendation.

Proposed Indication: Healing (D) (4) ‘of all grades of erosive esophagitis

* From an efficacy standpoint, the reviewer recommends approval of (D) the 60 mg(b)
(b)  doses of dexlansoprazole for this indication.

¢ Both dex 60 mg and 90 mg were non-inferior to lansoprazole 30 mg and a labeling claim
to this effect is acceptable. ‘

e Although dex 90 mg showed statistical superiority over lansoprazole 30 mg, the reviewer
does not believe this difference is clinically meaningful (b) (4)

o® @) )

o) (4) (the 90 mg
dose relies on a pooled analysis, and the 60 mg dose only shows a significant difference

in one study).
o0 4

y
>

o The language (b) (4) should be removed from the indication as it is based
on exploratory endpoints; “healing of all grades of erosive esophagitis™ is acceptable.

Proposed Indication: Maintenance of healing of erosive esophagitis (b) (4)

* From an efficacy standpoint, the reviewer recommends approval of (b) the 30 mg(b)
dose of dexlansoprazole for this indication. 4)
e Both doses showed clear superiority over placeb® @ 5

e No superiority was seen for the 60 mg dose of dex over the 30 mg dose, either for the
overall patient population or for any subgroups, and no labeling claim to this effect
should be permitted. However, the clinical study results could be presented in an
appropriate section of the label (i.e., Clinical Studies) to provide more detailed

information regarding the comparison of the two doses.
o(b) (4) ¢
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o The languagdb) (4) is based on key secondary endpoints for which a
statistically significant difference was seen for both dex doses when compared to
placebo. Claims to this effect could be presented in labeling if the Biostatistics reviewers
agree that the sponsor’s hierarchical plan for assessing these secondary endpoints is
sound.

Proposed Indication: Treatment of(b) (4) heartburn (b) (4)
associated with gastroesophageal reflux disease (sGERD)

e From an efficacy standpoint, the reviewer recommends approval of the 30 mg dose of
dexlansoprazole for this indication.

e The product showed clear superiority over placebo and a labeling claim to this effect is
acceptable.

o The product showed strong superiority over placebo for the key secondary endpoint
“percentage of days without (0) (4)  heartburn.” Claims to this effect could be
presented in labeling if the Biostatistics reviewers agree that the sponsor’s hierarchical
plan for assessing these secondary endpoints is sound.

e The languagd®) (4) s” is based on exploratory endpoints and should not be
permitted in the indication.
e The languagdb) (4) »” is not clinically appropriate for use in the

indication given the current understanding of(b) (4)  GERD (see Section 6.3.9).
However, the clinical study results could be presented in an appropriate section of the
label (i.e., Clinical Studies) to provide more detailed information regarding the design of
the study and the analysis of the primary endpoint.

e The indication should be reworded to “treatment of heartburn associated with non-erosive
GERD.”

1.2 Risk Benefit Assessment

Since this review evaluated only the efficacy of the product, it is difficult to provide a
detailed risk/benefit assessment here. However, the reviewer is aware of several safety
concerns that have arisen with this application (see Dr. Tamara Johnson’s review of
safety). Although dexlansoprazole is effective for all 3 indications being sought, the
reviewer strongly believes that no convincing evidence of additional benefit over existing
therapies has been demonstrated in the current application.

Due to this lack of additional benefit along with the safety concerns that have been voiced
in Dr. Johnson’s review, the reviewer believes that the benefit/risk profile for
dexlansoprazole is unfavorable at this time, and that future studies should be required to
clarify the nature of the potential safety signal before any approval for marketing is
granted.
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1.3 Recommendations for Postmarketing Risk Management Activities

N/A

1.4 Recommendations for other Post Marketing Study Commitments

N/A

2 Introduction and Regulatory Background

2.1 Product Information

Product name: Dexlansoprazole (hereafter abbreviated as dex)

Proposed Trade name: () (4)( (®)

Proposed Indications:

1. Healingb) (4) ‘of all grades of erosive esophagitis
2. Maintenance of healing of erosive esophagitis (b) (4)
3. Treatment of(p) (4) "z heartburn (p) (@) s associated with

gastroesophageal reflux disease ( GERD)
b

Proposed Age Group: Adults

Pharmacologic Class: Proton pump inhibitor (PPI)

Route of Administration, Description, and Formulation:

Dex is supplied as a dual delayed-release formulation in capsules for oral administration.” The
capsules contain dexlansoprazole in a mixture of two types of enteric-coated granules with
different pH-dependent dissolution profiles. One type of granule is designed to release
dexlansoprazole after the granules reach the proximal small intestine; the second type of granule
is designed to release dexlansoprazole in the distal region of the small intestine, generally several
hours later.

Dex is available in(0)  dosage strengths: 30 mg, 60 mg, (0) (4) mg per capsule. Each capsule
contains enteric-coated granules consisting of dexlansoprazole (active ingredient) and the
following inactive ingredients: sugar spheres, magnesium carbonate, sucrose, low-substituted
hydroxypropyl cellulose, titanium dioxide, hydroxypropyl cellulose, hypromellose 2910, talc,
methacrylic acid copolymer, polyethylene glycol 8000, triethyl citrate, polysorbate 80, and
colloidal silicon dioxide.
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Proposed Treatment Regimens:

Healing of EE: 60 mg(b) (4)  once daily for up to 8 weeks
Maintenance of Healed EE: 30 mg(b) (4)  once daily for up to 6 months
Symptomatic GERD: 30 mg once daily for 4 weeks

Molecular Formula:

The active ingredient in (b) (4) (dexlansoprazole) Delayed Release Capsules is (+)-2-[(R)-
{[3-methyl-4-(2,2,2-trifluoroethoxy)pyridin-2-yljmethyl} sulfinyl]-1H-benzimidazole, a
compound that inhibits gastric acid secretion. Dexlansoprazole is the R-enantiomer of
lansoprazole (a racemic mixture of the R- and S-enantiomers).

Its empirical formula is: C16H;14F3N30,S, with a molecular weight of 369.36.

N e
AN
Z 0”7 cF,
(H;

The structural formula is:

wn==Q

X
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2.2 Tables of Currently Available Treatments for Proposed Indications

Gastroesophageal reflux disease (GERD) comprises a spectrum of acid-related disorders,
including nonerosive GERD and erosive esophagitis (EE). Nonerosive GERD is defined as the
presence of symptoms caused by intraesophageal acid reflux in patients with absence of
endoscopically observed injury to the esophageal mucosa.! Erosive esophagitis is defined as the
presence of superficial esophageal erosions in patients with or without typical GERD symptoms.

Erosive esophagitis is diagnosed during endoscopy in up to 50% of patients with GERD
symptoms.” The severity of these symptoms is associated with the extent and duration of gastric
acid exposure in the esophagus. Patients who do not receive treatment, or in whom acid
reflux is not effectively controlled, are at risk of developing significant complications, such as
bleeding, strictures, and the premalignant condition of Barrett’s esophagus.**®

Therapy for GERD is largely focused on the prevention of reflux of gastric acid into the
esophagus, either by pharmacological or surgical means, with surgery usually reserved for
intractable cases. Pharmacological management of GERD includes treatment with antacids,
histamine,-receptor antagonists, prokinetic agents, and proton pump inhibitors (PPIs). PPIs,
which are labeled for once daily (QD) dosing, are the most effective medications for relieving
GERD symptoms, healing the injured mucosa, maintaining a healed mucosa, and preventing the
development of complications.’

Multiple PPIs are currently available for both the healing and maintenance of erosive esophagitis
and for treating heartburn associated with non-erosive GERD.

[ Appears This Way On 0dgll;al }
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Table 1: Currently Available Proton Pump Inhibitors for Proposed Indications

Drug Name Trade Name | Sponsor Indications/Doses Date of
Approval
Omeprazole Prilosec™ Astra HEE: 20 mg QD 14 Sep 1989
Zeneca MHEE: 20 mg QD
sGERD: 20 mg QD
Lansoprazole Prevacid™ TAP HEE: 30 mg QD 10 May 1995
MHEE: 15 mg QD
sGERD: 15 mg QD
Rabeprazole Aciphex™ Eisai HEE: 20 mg QD 19 Aug 1999
MHEE: 20 mg QD
sGERD: 20 mg QD ,
Pantoprazole Protonix™ Wyeth HEE: 40 mg QD 2 Feb 2000
MHEE: 40 mg QD
sGERD: not approved
Esomeprazole Nexium™ Astra HEE: 20/40 mg QD 20 Feb 2001
Zeneca MHEE: 20 mg QD
sGERD: 20 mg QD
Omeprazole/sodium | Zegerid™ Santarus HEE: 20 mg QD 15 Jun 2004
bicarbonate MHEE: not approved

sGERD: 20 mg QD

Source: Package Inserts for each product; Drugs@FDA website
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Additional less potent therapies that have been approved for the proposed indications include the
following products in the table below. Most if not all of these products are now considered
alternative or adjunctive rather than primary therapeutic options for the proposed indications.

Table 2: Non-PPI Approved Therapies for Proposed Indications

Drug Name Trade Name Sponsor Indications/Doses Date of
Approval
Ranitidine Zantac™ GSK HEE: 150 mg QID 9 Jun 1983

MHEE: 150 mg BID
sGERD: 150 mg BID

Nizatidine Axid™ GSK HEE: 150 mg BID 12 Apr 1988
MHEE: not approved
sGERD: 150 mg BID

Famotidine Pepcid™ Merck HEE: 20/40 mg BID 15 Oct 1986
MHEE: not approved
sGERD: 20 mg BID

Cimetidine Tagamet™ GSK HEE: not approved 16 Aug 1977
MHEE: not approved
sGERD: 800 mg
BID/400 mg QID
Metoclopramide Reglan™ Schwarz HEE: 15 mg QID 30 Dec 1980

MHEE: not approved
sGERD: 10/15 mg QID

Source: Package Inserts for each product; Drugs@FDA website

2.3 Availability of Proposed Active Ingredient in the United States

Lansoprazole, a PPI which was approved in the US in 1995, has been marketed for over

12 years, is widely prescribed and has a well-established safety profile. Lansoprazole has a
chiral center at the asymmetric sulfinyl group and, therefore, has 2 enantiomers: R- and
S-lansoprazole, known as dexlansoprazole (or TAK-390) and T-168391, respectively. In vitro
studies have shown that dexlansoprazole, S-lansoprazole, and lansoprazole suppress gastric acid
secretion to the same extent, by specific inhibition of the (H+,K+)-ATPase enzyme system
(proton pump) at the surface of the gastric parietal cell. However, an equivalent dose of S-
lansoprazole exhibits a lower in vivo pharmacological response. The diminished
pharmacodynamic (PD) effect of S-lansoprazole is due to its rapid clearance compared to
dexlansoprazole in vivo. After oral administration of lansoprazole, dexlansoprazole is the
predominant circulating enantiomer, representing approximately 85% of the area under the
plasma concentration-time curve (AUC). Racemic conversion of dexlansoprazole to
S-lansoprazole does not occur in humans, as no S-lansoprazole is detectable in plasma following
oral administration of dexlansoprazole. Thus, the majority of the treatment effect following
dosing of lansoprazole is attributable to the R-enantiomer, supporting the selection of
dexlansoprazole as the enantiomer for development.

10
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2.4 Important Safety Issues With Consideration to Related Drugs

See Dr. Tamara Johnson'’s safety review.

2.5 Summary of Presubmission Regulatory Activity Related to Submission

The table below summarizes the presubmission regulatory activity related to this NDA.

Table 3: Presubmission Regulatory Activity for NDA 22-287

Meeting Date Type of Meeting/Purpose

6 Oct 2004 Type CDevelopment Plan

12 May 2005 Type B/End-of-Phase 2

1 Mar 2006 Type C/Phase 3 Program

22 Jun 2006% Type B/End-of-Phase 2, CMC

23 Aug 2007 Type B/Pre-NDA CMC
1 Oct 2007 Type B/Pre-NDA Clinical, Nonclinical, and Regulatory
2 Now 2007 Type C/Pediatric Assessment Plan

2.6 Other Relevant Background Information

N/A
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3 - Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

Three sites were selected for Division of Scientific Investigations (DSI) inspection for this
application. While some minor violations were noted, the final assessment was that the data
from all three sites were valid and could be used in support of the NDA. Please see Dr. Khairy
Malek’s full review for more details.

3.2 Compliance with Good Clinical Practices

All of the pivotal studies were conducted in accordance with the clinical protocol, International
Conference on Harmonisation of Technical Requirements for Registration of Pharmaceuticals for
Human Use (ICH) E6 Good Clinical Practice (GCP) guidelines, US Food and Drug
Administration (FDA) GCP regulations, the ethical principles stated in the Declaration of
Helsinki, and all applicable local regulations. The studies did not begin until all of the
requirements of the appropriate regulatory authorities were fulfilled. The investigators assured
that the studies were conducted in accordance with the provisions as stated in the FDA
regulations and in compliance with prevailing local laws and customs.

3.3 Financial Disclosures

The sponsor certified that there were no financial arrangements with the listed clinical
investigators whereby the value of compensation to the investigator could be affected by the
outcome of the study. Each listed clinical investigator was required to disclose to the sponsor
whether the investigator had a proprietary interest in dexlansoprazole or a significant equity in
the sponsor; no investigators disclosed any such interests.

[ Appears This Way On Original }
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4 Significant Efficacy/Safety Issues Related to Other Review
Disciplines

4.1 Chemistry Manufacturing and Controls

There were no significant regulatory issues raised by the CMC reviewer at the time of the
completion of the clinical efficacy review.

4.2 Preclinical Pharmacology/Toxicology

From a preclinical standpoint, approval of dexlansoprazole was recommended by the Pharm/Tox
reviewer for the proposed indications.

However, the reviewer (Dr. Ke Zhang) recommended the following nonclinical studies be
performed post-approval:

(1) in vitro studies on the contractile responses in the isolated coronary arteries from dogs or
monkeys and (2) in vivo studies in cardiac ischemic animal models.

According to the reviewer, the major target organ of toxicity was the stomach identified in the 3-
month repeat-dose toxicity study in rats and dogs. The results indicated that both
dexlansoprazole and lansoprazole have similar toxicity profiles. Dexlansoprazole was not
teratogenic in the segment II reproductive toxicity study in rabbits. Dexlansoprazole was
positive in the Ames tests and in the in vitro chromosome aberration test using Chinese hamster
lung cells.

In addition, the following changes to the proposed labeling were recommended.

8.1 Pregnancy
Pregnancy Category B.
(b) (4)

Teratology studies have been performed in pregnant rats at oral lansoprazole doses up to 150
mg/kg/day (40 times the recommended human dose based on BSA) and pregnant rabbits at oral
lansoprazole doses up to 30 mg/kg/day (16 times the recommended human dose based on BSA)
and have revealed no evidence of impaired fertility or harm to the fetus due to lansoprazole.
There are, however, no adequate or well-controlled studies in pregnant women. Because animal
reproduction studies are not always predictive of human response, this drug should be used
during pregnancy only if clearly needed.

13
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13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Dexlansoprazole was positive in the Ames test and in the in vitro chromosome aberration test
using Chinese hamster lung cells. Dexlansoprazole was negative in the in vivo mouse
micronucleus test.

4.3 Clinical Pharmacology

To further enhance the potential for dexlansoprazole to demonstrate clinical benefit, especially in
treating patients with unmet medical needs, the sponsor developed a dual delayed release
formulation of dexlansoprazole, referred to as dexlansoprazole modified release (MR). This
novel formulation consists of 2 types of granules contained within a single capsule. Each type of
granule has a different pH-dependent release profile. Approximately 25% of the drug is released
within 1 to 2 hours of administration, followed by a second release phase for the remaining 75%
of the dose within 4 to 5 hours. This dual delayed release formulation is designed to extend the
duration of drug exposure and maintain pharmacologically active levels of drug over a longer
time period. As a result, the pharmacokinetic (PK) profile of dexlansoprazole following the
administration of dexlansoprazole MR is characterized by a concentration-time profile with 2
distinct peaks. In order to achieve this 2-peak, prolonged PK profile, dexlansoprazole MR
releases drug substance over a longer period of time, thus requiring higher daily doses and
consequently higher AUCs, without a commensurate increase in maximum plasma drug
concentration (Cmax), compared to that following administration of the conventional
lansoprazole delayed-release formulation.

The following comments were provided by the Clinical Pharmacology reviewer, Dr. Jane Bai.

--The application is acceptable from the clinical pharmacology perspective provided the labeling
comments are adequately addressed by the sponsor. Regarding the proposed doses for individual
indications, the (b) (4) QD regimens did not provide additional benefits in healing
erosive esophagitis (EE) and in maintenance of healed EE, respectively, than the respective

() 4 dose regimens of 60 mg and 30 mg. Therefore, if the safety profiles of the drug are
acceptable to the Division of Gastroenterology Products, our recommended dosing regimens for
the proposed indications are as listed below.

Indication Recommended dose Frequency

Healing EE 60 mg ‘ Once daily for up to 8 weeks
Maintenance of Healed EE | 30 mg Once daily*

Symptomatic GERD 30 mg Once daily for up to 8 weeks

*Controlled studies did not extend beyond 6 months. gastroesophageal reflux disease: GERD

--The percentage of time intragastric pH was >4 over the 24 hour dosing interval was 57% when
dexlansoprazole was administered after food compared to 64% in the fasting group (and 62-66%
when dexlansoprazole was administered before food). The clinical significance of this finding is
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not known especially after multiple dosing. Since in all clinical trials, dexlansoprazole was
administered before breakfast, this will be reflected in the label.

--There was no significant difference in dexlansoprazole exposure when administered as an
intact capsule or as granules sprinkled over applesauce.

--A single 25mg dose of warfarin, another CYP2C9 substrate, was administered following 6
doses of dexlansoprazole 90mg. No significant interaction was observed based on the AUC,
Crax, of R- and S-warfarin, INRyax, and INR;44. [However, the label will have a caution
statement as the study may not predict the outcome in patients.]

--The differences in the pharmacokinetics of dexlansoprazole between healthy subjects and
patients with moderate hepatic impairment reached statistical significance for Cmax,u, AUC,,
AUCe, and AUCew, (Mean Cmax in moderate hepatic impairment patients increased 44% and
AUC 116%.) Dose reduction in patients with hepatic impairment is recommended. The sponsor
did not conduct a study in patients with severe hepatic impairment. Further dose reduction in
these patients or alternative treatments should be considered.

--The QT/IRT review team concluded that “No significant QT prolongation effect of () (4)
(90 mg and 300 mg) was detected in this TQT study.”

5 Sources of Clinical Data

5.1 Tables of Clinical Studies

The sponsor for NDA 22-287 is seeking 3 separate indications for dexlansoprazole. This section
will not discuss individual indications but will simply list all studies that have been submitted in
support of the application.

[ Appears This Way On Original ]
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The first group of tables presented below lists the biopharmaceutics studies (bioavailability,

bioequivalence, etc.) that comprise the NDA.

Table 4: Listing of Biopharmaceutic Studies for NDA 22-287

MR=modified release; N=not applicable; PD=pharmacodynamic; PK=pharmacokinetic; OD = onee daily; QOL=quality of life
a  Total mumnber of subjects enrolled under Amendments 1 to 4. inclusive, to date

[ Appears This Way On Original ]
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Study
Study and Number Healthy Status
Study Design Controi Drugs, of Subjects'or | Duration
Type of Study Objective(s) of the Dose, Route and | Subjects | Diagnosis of of Tvpe of
g tudy Identifier Study Control Type Regimen (MJIF ) Patents Treatinent | Report
BA E-P104-065 | To compare the effect Randomized, | Smgle oral dosesof [ 13734 Healthy 1 smgle Complere
of several feeding open-label, | dexlansaprazole Subjects doses Full
conditions on the PK of 4.period MR 90 mg under separated
a single %0 mg oral crossover fed and fasting by a S-day
dose dextansoprazole conditions washouf
MR and to evaluate the NA
safaty of
dexlansaprazole MR
after administration of a
single 90 mg oral dose
to healthy subjects in
fed and fasted states
BA I-PI06-146 | To evaluate the timmg Randomnzed, | 3mgle oral dosesof [ 19715 Healthy $aingle Coniplete
of food on the PD an open-label, | dexlansoprazole Subjects dosés it}
PXK of dexlansoprazole 4-period MR 90 mg or separatec
following a single oral Crossover placebo ander fed by & 3-day
dose of 90 mg and fasting washout
dexlansoprazels MR Placebo conditions in each
period
BABE | 1-P106-148 | 1o evaluaze relative Randonuzed, | Smgle oraldosesof [ 42 neglthy 2 smgle Coniplete
bioavailability and ogeu-labe!, dexlansoprazole Subjects doses Ful}
assess bioequivalence 2-period MR 90 mg separated
of dexlansoprazole CrOsSOver administersd as by a 3-day
following granules froma washout
administration of a NA single capsule
90 mg single oral dose sprinkled over
of dexlansoprazale MR applesauce or as an
granules administered intact capsule
spritikled over
applesauce relative to
an ntact capsuke
administered orally
BA=0I0avallabilly, DE~BIoEqUIVAIICE, EL=erosive eS0pRagiis; T =remale; GERD=gasoes0phageal TeTnms (152ase, [V=INTavenows, Ml



canosk
Appears this way on original


Clinical Review

Keith B. St. Amand, MD
NDA 22-287

(b) ®(dexlansoprazole)

Study
Study and Number Healthy Status
Study Design | Control Drugs, of Subjectsor | Duvation
Type of Study Objective(s) of the Dose, Route and | Subjects | Diagnosis of of Type of
Study Identifier Study Control Type Regimen QLF) Patients Treatment | Report
BABE | T-P106-149 | To evaluate the Randomized, | Single oral doses of | 30/30 Healthy 3 single Complere
bioavailability, PK, open-label, | dexiansoprazole Subjects doses Full
and safety of 3-period MR 90 mg with separated
dexlansoprazole after Crossover 25%. 45%, or 30% bya 3-day
administrazion of coatings washout
90 mg singte oral NA
doses of
3 dexlanscprazale MR
formulations
PK T-P103-141 | To assess the Open-fabel | Oral 60 Healthy Male 3 days Complere
absorption, dexlansoprazole Subjects Full
distribution, NA MR 60 mg QD for
metabolism, and 4 days followed by
excretion of a single 60 mg oral
dexlansoprazols in equivalent dose of
healedlry subjects on *Cjon Day 5
Day 3 after under fasting
administration of conditions
dexlansuprazole MR
60 mg QD for 4 days
followed by a single
60 mg equivalent oral
dose of [*'C]
dexlansoprazole
containing
approximately 100 uCi
of radioactivity on
Day 3
BA=proavalabihey; BE=Bioequivalence; EE=erosive esophagins; r=iemale; GERLD=gasToe50pRhagea] ey dlsease; 1w ~Inlravenous, M=male;
MPR=modified release; NA=nor applicable; PD=pharmacodynantic; PK=pharmacokinetic; QD = once daily; QOL=quality of life
a  Total mumber of subjects enrolled under Amendments 1 to 4, inclusive, to date
Study
Study and Number Healthy Status
Study Design | Control Drugs, of Subjects or | Duration
Type of Study Objective(s) of the Dose, Route and | Subjects | Diagnosis of of Tvpe of
Study Identifter Study Control Type Regimen QLE) Patients Treatment | Report
PK RCP-002 | To characterize the Open-label. | Single oral doses of 320 Heaithry Male | Single dose | Complete
preliminary PK single-dese, | dexlansoprazole Subjects Full
profiles of 4 new parallel MR-A,
formulations of dexlansoprazole
dexlansoprazole (MR- Na MR-B.
A to MR-D} when dexlansoprazole
administered as single MR-C, or
oral dose of dexlansoprazole
2 capsules, each MR-D 60 mg under
contxining 3¢ mg fasting conditions
dexlansoprazole
PK T-P103-129 | To evaluaze the PK Randomized, | Multiple oral doses 10736 | Subjects with 8 days Complete
and safety of open-label, | of dexlansoprazole Symptomatic Full
dexlansoprazole MR parallel-group | ME: 30 mg, 60 mg, Nenerosive
1n subjects with or 90 mg GERD
sympiomatic NA
nonerosive GERD
receiving multiple
doges of
dexlansoprazole MR
30 mg, 60 mg, or
90 me QD for 8 days
Ba=poavalability; BE=Bioequivalence; EE=erosive esophaging; F=temate; GERD=gastwroesophageal refiux disease; IV=Intravenous, M=male,

MR=modified reléase: NA=not applicable; PD=pharmacodynanic; PK=pharmacokinsiic; QD = once daily; QOL=quality of life
a  Tomal number of subjects enrolled under Amendments 1 to 4, inclusive, to date
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Study
Study and Number Healthy Status
Study Design Control Drugs, of Subjects or | Duration
Type of Study Objective(s) of the Dose, Route and | Subjects | Diagnosis of of Type of
Study Identifier Study Control Type Regimen ALE) Patients Treatment | Report
PK T-P105-113 | To evaluate the zafety Open-label. | Single oral dose of 1212 Healthy and | Smgle dose | Complete
and PK of a single oral | parallel-group | dextansoprazole Hepatically Full
dose of dexiansoprazole MR 60 mg Tmpaired
MR (60 mg) when NA Subjects
administered to subjects
with moderate chronic
hepatic impairment and
subjects with normal
hepatic function
PK T-P105-119 | To assess.the effec: of Open-iabel, | Single oral dose of 12712 Healthy Smgle dose | Complete
age and gender on the parailel-group | dextansoprazole Subjects Full
PX of a single oral dose MR 60 mg
of dexlansoprazole MR NA
60 mg and to evaluate
the safety following a
single oral dose of
dexlansoprazole MR
60 mg in young and
elderly healthy subjects .

PK/PD | T-P103-132 | To evaluate the effect Randomized, { Oral 190 Healthy Two11- | Complete
of multiple QD doses of | double-blind, | dexiansoprazole Subjects day periods Full
dexlansoprazole MR placebo- MR 90 1mg QD or sepazated
90 mg on the PX and comrolled, | placebo QD for- by & 10-day
PD of » single warfarin 2-period 11 days; oral washout
25 mg dose crossover with | warfarin 25 mg

open-label | coadministered on
warfarin Dav 6 of each
penod
Placeba

Ba=proavalabtlity; SE=Bloequvalence; Ex=erosive esopaagitis] F=s

MR=mwedified release; NA=not applicable; PD=pharmacodynamic; PK=pharmacokinetic; QD = once daily; QOL=quality of life

2

2 Total muuber of subjects enrolled under Amendments 1 to 4, inclusive, to date
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Study
Study and Number Healthy Status
Study Design | Control Drugs, of Subjects or | Duration
Type of Study Objective(s) of the Dose, Route and | Subjects | Diagnosis of of Type of
Study Identiffer Study Control Type Regimen QLF) Patients Treatment | Report
PK T-P105-133 | To #valuate the effect Randommzed, | Oral 142 Healthy Two 9-day | Complete
of multiple QD doses of | double-blind, | dextansoprazole Subjects periods Full
90 mg dexlansoprazole placebo- MP 90 mg QD for separated
MR onthe PKofa controlled. 9 days or placebo by a 7-day
single oral dose of 2-peried QD for 9 days: washout
250 mg phenytoin crossover, with | phenytoin 10 mb
open-label | oral suspension
phenytoin coadminstered on
Day 6 of each
Placebo pariod
PK T-P103-134 | To evaluate the effect Randomized, | Oral 1347 Healthy Two 11- | Complete
of multiple QD doses of | double-blind, | dexlansoprazole Subjects day periods Full
dexlansoprazole MR placebo- MR 90 mg QD for separated
90 mg on the PK of a controlled, 1 days or placebo by a F-day
single oral doge of 2peniod QD for 11 days; washout
diazepam 3 mg croszover with | oral diazepam J mg
open-label coadministered on
diazepam Day 6 of each
period
Placebo
PK T-P103-139 | To svaluaze the effect Randomized, | Oral 812 Healthy Two 9-day | Complete
of multiple QD doses of | double-blind, | dexlansoprazole Subjects periods Full
dexlansoprazole MR placebo- MR 90 mgz QD or separated
90 mg on the PK of conirolled. | placebo QD for by a 10-day
theophylline following 2-peniod 9 days; washont
asingle I dose of crossover with | aminophyllive
amdnophylline open-label | dehydrate 400 mg
apunophylline | IV coadministered
on Day 8 of each
Placebo period

BA=proavatlabilizy; BE=

MR=modified reléaze: Na=not apﬁlicable; PD=pharmacodynamic; PX=pharmacokinetic; QD = ance daily; QOL=cpuality of life

10equIvalence; EE=erosive esopaaglils; t =female; GERD=gastro2sophiageal refiiy disease, 1 V=1Uavenaus, M-make;

a  Total nnmber of subjects enrolled under Amendments 1 to 4, inclusive, to date
. Study
Study and Contrel | Number Healthy Status
Study Design Drugs, Dose, of Subjectsor | Duration
Tvpe of Study Objective(s) of the Route and Subjects | Diagnosis of of ] Typeof
Study Identifier Study Centrol Type Resimen (M/E) Patients Treatment | Report
PK/PD MD1-309 | To compare the PD of Pandomized, | Oral 2314 Healthy Four 3-day | Complste
the R+ enantionzer and apen-label, . | dexlansoprazole Subjects periads Full
S- enantiomer of CrosS0vEr 30 mg. oral separated
iansoprazole to dexlansoprazole by z7-day
racemate lansoprazale, Active 20 mg, oral washou:
and to compare the PK S-lansoprazole 3¢
prodiles of the test R+ mg, oral
enantiomer and S- lansoprazole 30 mg
enantjomer, when dosed QD for 5 dav
separately, 1o the
reference racemate
tansoprazeale and to
summarize the safery
profile for each study
medication
PK/PD C02-004 | To compare the PD Randomized, [ Oral 1715 Healthy Four 5-day | Complete
{zastric pH open-label, | dexlansoprazole Subjects periods Full
measwrement) of 63 mg CTOSSOVEr 60 mg, oral separated
and 90 mg doses of dexlansoprazole by =7-day
dexlansoprazole with Active 90 mg, oral washous
those of reference doses esomeprazole
of esomeprazole 40 mg 40 mg, or oral
and lansoprazole 30 mg Iansoprazole 30 mg
and 1o aszess the PK QD for 5 days
and safety of each
regimen
BA=bioavailabilicy; BE=Bioequivalence; EE=erosive esophagitis; F=female; GERD=gastrossophageal reflux disease; IV=itravenous: M=male;

MR=moditied reléase;
& Toml munber of

19

NA=no: applicable; PD=pharmacodynamic; PK=pharmacekinetic; QD = once daily; QOL=quality of life
subjects enrolled under Amendments 1 to 4, inclusive, to date
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Study
Study and Control | Number Healthy Status
Study Design Drugs, Dose, of Subjectsor | Duration
Tvpeof Study Objective(s) of the Route and Subjects | Diagnosis of of Type of
Study Identifier Study Conirol Type Regimen M/E) Patients Treatment | Report
PRPD | T-P164-071 | To evaluate the PKand | Randomized, [ Single oraldosesof [ 2812 Healthy Four 3-day | Cowmplete
PD of dexlansoprazole open-label, | dexlansoprazole Subjects periods Full
and lansoprazols d-periad MR 60, 9¢, and separated
following a single doze crossover 120 mg or oral by a 3-day
(Day 1) and multiple lansoprazele 30 mg washout
doses (Day 5} of 60 g, Active QD for3
90 mg, or 120 mg of conseentive days
dexlansoprazole MR
and 30 mg of
lansoprazole delaved-
release capsules and to
evaluate the safety of
60 mg, 9 mg. or
120 mg of
dexlansoprazole MR
following QD oral
administration for
5 consecutive davs
BA=bioavailabiliny; BE=Bioequivalence; EE=erasive esophagitis; F =female; GERD=gastrossophageal reflux disease; [V=intravenous; M=male;
MR=modified releaze; NA=not applicable; PD=pharmacodynamic; PK=pharmacokinetic; 0D = vnce daity: QOL=quality of life
a  Tomlmmber of subjects enrolled under Amendrments 1 to 4, inclusive, to date
Study
Study and Control | Number Healthy Status
Study Design Drugs, Dose, of Subjects or | Duration
Tvpe of Study Objective(s) of the Route and Subjects | Diagnosis of of Tvpe of
Study Identifier Study Control Type Regimen [65013] Patients Treatment | Report
PK/PD | T-P103-122 | To evaluate the PKand | Randomized, [ Single oral doses of 387 Healthy Threz 5- | Complete
PD of dexlansoprazole open-label, | dexlanzoprazole Subjects day periods Full
and lansoprazole 3-period MR 30 and 60 mg separated
following a single dose cToSsOver or oral by 2 5-day
(Day 1) and multiple lansoprazole 15 mg washout
doses (Day 51 of 30 mg Active for 5 consecutive
or 60 mg of days
dexlansoprazole MR or
15 mg of fansoprazole
delayed-release
capsules and to evaluate
the safery of 30 mg or
60 mg of
dexlansoprazole MR or
15 mg of fansoprazole
during QD oral
administrarion for
3 consecuiive davs
BA=bicavailability: BE=Bioequivalence; EE=erosive esophagiiis: F=female; GERD=gastroesophageal refiux disease; IV=iutravenous: M=male;

MR=rrodified refease; NA=not applicable; PD=pharmacodynamic; PX=pharmacokinstic: QD = once daily: QOL=quality of life
a  Total mamber of subjects enrolled under Amendments 1 to 4, inclusive, to date

20
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. Study
Study and Control | Number Healthy Status
Study Design Drugs, Dose, of Subjects or Duration
Tvpe of Study Objective(s) of the Route and Subjects | Diagnosis of of Type of
Study Identifier Study Control Type Regimen OME) Patients Treatment [ Report
PK/PD | T-P204-052 | Te identify any Randemized, | Single oral doses of 337 Healthv 4 single Complete
pozential efferts of donble-blind, | dextansoprazole Subjects doses Full
dexlansoprazols MR on 4-periad ME. 90 and separated
QT/QTc mterval and Crossover 300 mg, placebo by a S-day
safety at single doses up for dexlansoprazole washout
w0 300 mg. as comparad | Placeboand | MR, ororal Avelox
to placebo, in healthy Active 400 mg

subjects and to compare
the PK profiles of single
doses of 90 mg and

300 mg of
dexlansoprazole MR to
active comparator
Avelox in the same
subjecis

BA=bicavailability. BE=Bicequivalence; EE=erosive esophagiis; F=female; GERD=gastrossophageal refiux dizease; IV=intravenous; d=male;
MR=modified release; NA=not applicable; PD=pharmacodynamic; PK=pharmacokinetic; QD = once daily; QOL=quality of life
a  Total number of subjects enrolled under Amendments 1 to 4, inclusive. to date

Study
Study and Control | Number Healthy Status
Study Design Drugs, Dose, of Subjects or | Duration
Type of Stady Objective(s) of the Route and Subjects | Diagnosis of of Tvpe of
Study Identifier Study Control Type Regimen ME) Patients Treatment | Report
PKPD | T-PL34-100 | To characterize the Randomized, | Single oral doses of 366 Healthy Four 3-day | Complate
plasma gastrin open-label, | dexlansoprazole Subjects periods Full
concenrration profile on 3-peried MR 90 and 120 mg separated
Day 1 and Day 3 crossover and oral by a 14-day
following QD oral lansoprazole 30 mg washous
admirdistrazion of 90 mg Active QD for
or 120 mg of 5 consecutive days

dexlansoprazole MR or
30 mg of fansoprazale
delaved-release
capeules for

5 consecutive days, to
evatuate the relationship
between the plasma
gasin profile aud the
PKof @) mzor 120 mg
of dexlansoprazole MR
or 30 mg of
lansoprazole on Day 1
and Day 3, and to assess
he safety of 90 mg and
120 mg of
dexlansoprazole MR
and 30 mz of
lansoprazole following
D oral administration
for 5 consacutive days
:0 healthy subiects

Ba=tioavailabilicy. SE=Bioequivalence; EE=erosive esophaglns; r=semale; GERU=gasiroesophageal reflux disease; Iv=inravenous: M=male;
MR=modified refease; NA=not applicable; PD=pharmacodynamic; PK=pharmacokingtic; QD = onee doily; QOL=quality of life
& Total mmber of subjects ewrolled wder Amendments 1 to 4, inclusive, to date
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: Study
Study and Controel | Number Healthy Status
Study Design Drugs, Dose, of Subjects or Duration

Type of Study Objective(s) of the | Route and Subjects | Diagnosis of of Tvpe of

Study Identifier Study Control Type Regimen (ALTE) Patients Treatment Report

PK'PD CPH-301 | Toevaluate the PDand | Randomized, | Oral 240 Heakhy Male | Four S-day | Complete
PX profiles and the oper-label, | deximzoprazole Subjects periads Full
effect of timing of 2 4-peried ME capsule-1 separated
meal of the nawly Crossover 90 mg or oral by =7-day
developed oral capsule Nexium (40 mg washout
formulation of Active esomeprazole) QD
dexlansoprazale for 5 days under
compared to Nexiwm fasted conditions
(40 mg ¢someprazole)
in healthy males

| subjects

PK/PD CPH-302 | Toevaluate the PD and | Randomized, | Oral 240 Healthy Male | Two S-day | Complete
PX profiles of oper-label. | dexlansoprazole Subjects periods Full
dexlansoprazole MR Y-period MR capsule-3 separated
capsule-3, when CTOS30VEr 90 mg or oral by =7-day
admnistered as Nexivm (40 mg washout
multiple oral doses (90 Active esomeprazole) QD
mg} compared to for 5 days under
Nexium (40 mg fasted conditions
esomeprazole)

PK/PD CPH-503 To evaluate the PD and Randomized, | Oral 2470 Healkhy MMale Three 3- Complete
PE profile of open-label, | dexlansoprazole Subjects day pericds Full
dexlansoprazole, 3-period MR capsule-IMP-3 separated
capsule-INP-3 Crossover 90 mg, oral by =7-day
compared to dexlansoprazole washout
dexlansoprazole MR Active MR capsule-3
capsule-3 and Nexium 90 mg, or oral
(40 mg #someprazole} Nexinm (40 mg
as refersnces esomeprazole) QD

for 5 days under
fasted conditions
BA=bicavailabilicv; BE=Bicequivalence; EE=erasive esophaguiis; F=female: GERD=gasuoescphageal reflux disease: I\V=intravenous; M=male;
MR=modified release; NA=not applicable; PD=pharmacodynamic; PK=pharmacokinetic: QD = once daily: QOL=quality of life.
2 Total number of subjects enrolled wunder Amendments 1 to 4, inclusive, 1o date
Stady
Study and Control | Number Healthy Status
Study Design Drugs, Dose, of Subjects or | Duration
Typeof Study Objective(s) of the Route and Subjects | Diagnosis of of Type of
Study Identifier Study Control Type Regimen OM/E) Patients Treatment | Report
PKPD | RCP-0022 [ Toevaluate the PKand | Randomized, | Oral 240 Healthy Male | Two 3-day | Complete
PD profile of 2 newly open-label, | dexlansoprazole Subjects periods Full
developed capsule Y-perind LMR-BB 60 mg for separated
formation of Crossover 3 days under fasted by =7-day
dexlansoprazole 60 mg conditions or oral washout
when administered as Active Nexium (40 mg
multiple ora doses esameprazole; QD
compared 10 Nexium for 3 days under
(40 mg esomeprazole) fasted conditions
as reference
PR/PD | RCP-0023 | Toevaluate the PKand | Randomized, | Oral 2440 Heaithy Male | Two 5-day | Completz
PD profile of a newly open-label, | dexlansoprazole Subyects periads Full
developed capsule rwultiple-dose, | MR-E 90 mg or separated
formation of Y-period ora] Nexium by =7-day
dexlansoprazole 0 mg Crossover (40 mg washout
when administered as esomeprazoley QD
multiple oral doses Active for § days under
campared to Nexiwm fasted conditions
(40 mg esomeprazole)
as reference
BA=bioavallabilicy; BE=Bioequivalence; EE=erosive esopbagius; F=female; GERD=gasuwoesophagea] reflux disease; [V=inmavenous: M=male;

MR=modified reléase: NA=not applicable; PD=pharmacodynanic; PK=pharmacokinstic; QD = once daily; QOL=quality of life
i Total mmber of subjects urolled under Amendment: 1 to 4, inclustve, to date

Source of above tables: Table 5.2.a., Module 5.2, NDA 22-287

22




Clinical Review

Keith B. St. Amand, MD
NDA 22-287

(b) ®(dexlansoprazole)

The following group of tables presents the studies that were performed to evaluate the efficacy
and/or safety of dexlansoprazole. The first 6 studies are considered pivotal efficacy studies for
the current NDA submission.

Table 5: Listing of Clinical Studies for NDA 22-287

Study
Study and Coutrol | Numbser Healthy Status
Study Deign Drugs, Dose, of Subjects 01 | Duration
Type of Study Objective(s) of the Route and Subject: | Diagnosis of of Type of
Study Identifier Study Control Type Regimen (MT) Patients Treatment | Repore
Efficacy | T-GD04- | Toassess tae efficacy in | Randemized, | 60 mg coal 265645 | Sutjects with | 3 waeeks Complese
and 482 reliaf of daprinse and double-tlind, | dextansoprazole Syisprormatic Fuil
Safery rightime laartbvrn nuiticerter, | MP. QD <o 90 mz Nonerosive
over 4 weaks as placebo- oral GERD
aszezsed by dailv conrrollad, dexdavsoprazale
elacrrovic diary of parallel-greup, | 3P QD or orzl
daxlansoprazole MR 3-am placebo QD
(60 3z QD and 90 g
QD) compared to Placebo
placebo it subjects with
SYRponMnC,

rvouerosive GERD; 10
asgess tha safery of
daxlansoprazole MR
(60 iz QD and 90 mg
QD% conmered to
placebo i subjects with
SYTTONBNC,
ronerosive GERD. The
secondary objective was
o aszess the officacy of
daxlznsoprazole MR
{60 n:g QD and 90 mg
QD) compared to
placebo it reliaf of
ughnme Leanburn
over &+ weaks as
assezzed by daily
etacuonic diar
Sa=tioavalabiiity, SE=Sicequivalence; EE=erosive esopliagin:; T=lemale, G= Al/gasices0piagaa] FRinlL GAEeasE, I'v Smrravenyus; Menmle;
MP=medified pelanse; \I-*=n-3r ag}:.n:ahle PO=pliamacodyns T-’Ixﬁ)]ﬁ.macokme.xc QD = onxe daily; QOL=gusli

a  Total muamber of mtnens enrolted under Amendinents § wm 4, mx:]um‘g to dare

[ Appears This Way On Original ]
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Tspe of
Study

Stady
Identifier

Objective(s) of the
Study

Study Design

Control Type

Study and Control
Drugs, Dose,
Route and
Regimen

Number
of
Subjects
M)

Healtly
Subjects or
Diagnosis of

Patients

Duaration
of
Trentment

Study
Status

Type of
Report

Efficacy
and
Safery

T-GDJ3-
137

To assess the efficacy n
reliaf of daytinwe and
rightrime baarburn
over 4 wesks ag
aszeszed by daily
elacuordc diary of
dexlansoprazole hE
(30 nag QD and 60 mz,
QL) cempared to
Placebo i subjects with
SYAPTORTC,
romercsive GERD; o
assess fus safery of
daxlansoprazole MR
(30mz QD and 60 mz
QD) comapared to
placebo ir subjects with
symtonatic,
remerasive GERD. The
secondary objective wis
10 &3zess the afficacy of
dardansoprazole ME
{30 mxz QD and 60 mg
QD cesupered to
placebo ivreliefof
vighizime baantbuan
over 3 wesks ag
asseszed by dailv
elacuroic diary

Randomized,
douible-tiind,
nutiicenter,
vlacsba-
conrrolled,
parallel-zroup,
3-mmy

Biacebo

30 mg ozt
dexdanziprazole
MR QD cr 60 mg
oral
dexiarcaprazole
MR QD cr oral
placeta QD

274675

Sthbiects with

Syngromszic

Nonerosive
GERD

4 weeks

Conplee
Fall

dA=bloavallatility, SE=

Joequivalence; EE=erostve esophagins; F=lemate; GeRD=gastroesophagaal ra
MPe=modified ralease, M4=not applicable; PD=pharmacodyrantc; PE=plamecokingic; QD = auce daily; QOL=qualizy of life
a  Total muuber of swhjects enrolled under Amendments 1 tp £, inclusive, to date

10 dI5885e; s =0TEVELlS, M

Fraale;

Study

Type of 3
Identifier

Study

Objective(s) of the
Study

tdy

Study Design

Control Type

Study and Control
Dhugs, Dose,
Route and
Regimen

Number
of
Subjects
BIF)

Healthy
Subjects or
Diagnosis of
Patients

Duration
of
Treatient

Study
Status

Typeof
Report

Efficacy
and
Safery

T-EBGA054

To assess the efficacy
and safety in bealivg EE
over 3 weaks of
Gaxlansoprazale MR
(60 nsz QD and 90 mg
QD) conrarad to
lansoprazcde
dalayed-release
capsiles {30 mxz QDY i
subjects with
endoscopically proven
EE; the secordary
objectives were to
assess the afficacy of
devlansoprazole MR
(60 nuz QD and 90 mg
QD) congared to
lansoprarole
dalayed-release capsile
{3003z QD) fiw healing
EE over 4 weaks in
subjacrs with
endoscopically proven
EE ang it besling EE
over 8 weaks in subjecss
with endoscopically
Jocven modsrate or
savere EE

Randemized,
double-blind,
activa-
coarotled

Artdve

60 mz coal
dextansoprazole
MP.QD

90 mig crak
dexlausoprazole
MRQD

30 miz cxal
fansoprazole
delayed ralease QD

1131927

Subiects with
EE

4 or 8 wesk

Complese
Full

SA=ploavailabiity, 3E=

MP=mindifed raleaze; Na=uor applicsble; PD=pharmacady:

loaquavalence; EB=erasive esophzains;

s Total mumber of subjects enrolled undsr Amendments § to 4, inclusive, to'date

24

=lemyie, GExD=gastreesophagaal £3;
t; PE=plkenuacokinetic; QD = once dailv; QOL=gualizv of Jife
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=1male;
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Study
Study and Control | Number Healtly Status
Study Design Drugs, Dose, of Subjectsor | Duration
Type of Study Objective(s)y of the Route and Subjects | Diagnosis of of Type of
Study Tdentifter Stidy Control Type Regimen L) Patients Treatment | Reporr
Efficacy | T-EBE04-083 | To assess the efficacy Eandomized, | 60 mgcosl 1001963 | Subjects with | 4 or 8 wesk | Conplete
and and safesy inbealivg EE | double-blind, | dexdavsoprazole EE Fall
Safety over 3 wesks of active- MRQD or
dexlansoprazale MR, conmotled 00 mg oat
(60 g QD and 90 ms dextapsoprazole
QD) cenpared o Artive MR QD or
lsnsoprazele 30 mg oral
dalayed-relense tansoprazole
capsides (30 g QL fn delayed ralease QD
Laaling EE over
& weels iz subjects witk
endoscopically proven
EE; the secondarny
objectivas were o
assess the efficacy of
dexlansoprazole MR
(60 ez QD and 90 mg
QD) conpared to
lansoprazole dalayed-
release capstles (30 nuz
QD) i healing EE ever
4 weeks it sulviects witk
endoscopically proven
EE aad i bealing EE
onver § wesks in subjecs
with endoscopically
Troven moderste or
savere EE
Sa=loavalabilty, SE=sioequivalence; EE=erosive esophesitls, F=temale, G A= EAsGe:nPLAZRA] PRI QSeasE, Ly=miravenans; M=male;
MP=mwodifed raléase; NA=aot appticable; PD=pharmacodsnantc; PR=plamucokinesic; QD = orce daily; QOL=guralizy of life
3 Toral mumber of subjects enrclled undsr Amendinenrs 1 o 4, inclusive, to date
Study
Study and Control | Number Healthy Statos
Stady Design Drugs, Dose, of Subjects or | Duration
Type of Study Objectives) of the Route and Subjects | Diagnosis of of Type of
Study Identifier Study Control Type Regzimen (ALVE) Patients Treatmeni | Repot
Efficacy | T-EEQ4-086 | To assass the efficacy it | Fandorizad, | 60 mg oral 2557216 | Subdectswith | 6 3owths | Complee
and maintarsece of bealed double-blind, | dextauzoprazole Hzaled EZ Fuil
Safery EE and safety of PMacsbo- MRQDor
daxlansoprazole MR conotled 90 mgz ool
{60 1z QD aud 90 mig dexiarzoprazole
) d 20 Elacebo MP.QD o
placebo i subjects with orzl placebo QD
L2alad ZX; the ‘
sacordary objactives
WELE 5 the
efficacy of
dexlansoprazele MR
(60 g QD and 90 mg
QD) ooxupared to
placebo it relief of
daytince and nigheine
Laarthumm over § morths
througl: the cotlection
of daily diarjes in
subjects with healed SE
da=vloavalability, SE=Sloequivaleace; BE=erosive esophaziny, Flemale; GE AL ExsTOEI0POAE2A) F2IIY MSEAsE, 1w SITaVEnots, Weniale,

MP=modiffed release; NA=aor
Total mauber of subjects

a

25
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Study
Study and Coxtrol | Number Healthy Status
Study Design Drugy, Dose, of Subjects or | Duration
Type of Study Objective(s) of the Route and Subjects | Diagnosis of of Type of
Study Identifter Study Control Type Regimeu LT Patients Treatment | Report
Emcacy [ T-EEUS-I33 [ To aszess thae efficacy i | Fandonuzed, | 30 ms coat 215230 | Sebecs wik [ 6 ATonths | Coaplee
and maintersrce of bealivg | double-blind, | dexlansoprazole Hegled EE il
Safety and safery of Placebo- MR QD ox
Asxlensoprazole MR conmotled 60 mg cxal
(30 mz BPD and 60 mg dextarcoprazole
QD) corpared to Flacebo MRQD o
lacebo in subjects with orel placsbo QD
Fanlad BT the
sacordary objectves
Were 10 355ess the
eﬁc“ of
raua]e MR
(XB mg D and 60 mg
QD conpared to
pl:c)ebon.ﬁekef of
dsytinee and nighwmime
Laarbuon over 6 mortas
trough the collaction
of da:ly diaries in
(b) (4) sythiarde vrith hazled TR

HA=010avAANITY, SE=Hioequivalence; kE=erasive asophaging F=temale; GZRD=gastoesopbageal rarhux disease; [/=tumavenous; Male;

MP=modifed relsase; Na=nor applicable; PD=pharmacod;
a  Total nuriber of subjects enr ap&n a e 3

fed nnder Amendinents

~:‘ 7—‘1‘-’3)15_1::.1.&:
%o 4, inclusive, to date

Source of above tables: Table 5.2.a., Module 5.2, NDA 22-287
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The following flowchart reiterates the pivotal efficacy studies and the long-term safety study and
illustrates the history of the development plan for dexlansoprazole.

Figure 1: Development Plan for NDA 22-287

Original Pl Actual Plan
Dexlansoprazole Dexlansoprazole
MR MR
60 mg and 90 mg 30 mg, 60 mg,
and 90 mg
Healing of EE Healing of EE
T-EE(4-084 T-EE04-084
Dex 60 mg, 90 mg, e’ 4 Dex 60 mg, 90 mg,
Lanso ;!jJ mg ' Lanso Sh mg '
N=1950 N=1950
Healing of E.E Healing of EE
T-EE04-D85
T-EED4-085
Dex 60 mg, 30 mg,  —"
; Dex 60 mg, 90 mg,
Lanzo 30 mg
Ne1950 Lanso 30 mg
= N=1950
Maintenance
T-EE04-086
Dex 60 mg, 90 mg, Placaho _
N=360 Maintenance Maintenance
T-EE04-086" + T-EE05-135*
Maintenance Dex 60 mg, L:T1] mg, Placebo Dex 30 m;,-ﬂﬂ me, Placebo
T-EE04-087 N=450 N80
Dex 60 mg, 90 mg, Placebo /
N=360
CERD GERD GERD
T-GD04-082 T-GD04-082 + T-GDU5-137
Dex 60 mg, 90 mg, Placebo \ Dex 60 mg,-90 mg, Placebo Dex 30 mg, 60 mg, Placebo
N=T50 N=900 N=900
GERD / l
T-GDD4-083 o
Long-Term Safety
Dex 60 mg{T 9?7 :r()]g, Placebo Study T-GI04-088
N=T75
GERD GERD and EE
Lone.T Safety Through Amendment 3* After Amendment 4
ORE-1erm Jately Dex 60 mg, 90 Dex 90 mz
Open-Lahel — = nfsgﬁ'o = e:=3 lll(ll‘nG
T-GI04-088
Dex 60 mg, 90 mg .
N=300 =500

Dex=dexlansoprazels MR; Lanzo=lansoprazale 30 mg QD.

g

& Subjects in Studies T-EE04-086 and T-EE03-133 rolled over from either Study T-EE04-084 or T-EE{(14-083.
b These subjects in Study T-GI04-088 ralled over from Swudy T-GD04-082. '

Source: Figure 2.5.a., p.13, Module 2.5, NDA 22-287
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Medical Officer Comments:
The consolidation of studies as depicted in the flowchart above was prospectively defined
and approved by the agency in discussions with the sponsor.

5.2 Review Strategy

Due to the large number of clinical studies submitted for this application, the clinical review will
be conducted by two medical officers. This reviewer will be performing the efficacy review of
the six pivotal studies, while Dr. Tamara Johnson will be performing the safety review for all
studies. For this reason, certain sections of this review will contain the following instruction:
“Please see Dr. Tamara Johnson’s review for this section.”

5.3 Discussion of Individual Studies

Further discussion of individual studies will be undertaken (when necessary) in the respective
efficacy, safety, and biopharm reviews.

6 Review of Efﬁcacy'

Note: The current application seeks 3 new indications for dexlansoprazole. The reviewer will
first present a summary of the efficacy findings for each indication. Following that, each
indication will be analyzed and discussed as follows:

e Section 6.1: Healing (b) (4) of all grades of erosive esophagitis (HEE)
e Section 6.2: Maintenance of healing of erosive esophagitis (b) (4)

(MHEE) '
* Section 6.3: Treatment of () (4) © " heartburn ((b) (4)

associated with gastroesophageal reflux disease (sGERD)
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28


canosk
Appears this way on original


Clinical Review
Keith B. St. Amand, MD
NDA 22-287

(b) (4) dexlansoprazole)

Efficacy Summary

The following is a summary of the efficacy findings of the pivotal studies performed in support
of each proposed indication. Rather than duplicating them here, any recommendations for
regulatory action related to these findings are presented in Section 1.1.

Healing of Erosive Esophagitis:

In each of the two HEE studies, dexlansoprazole 60 mg and 90 mg daily were both non-
inferior to lansoprazole 30 mg daily for the primary endpoint, “the percentage of subjects
who had complete healing of EE over 8 weeks as assessed by endoscopy.”

In addition, dexlansoprazole 90 mg daily was statistically superior to lansoprazole 30 mg
daily in both individual studies and in the integrated analysis, with a maximum
therapeutic gain of ® @ . The 60 mg dose of dexlansoprazole was statistically superior to
lansoprazole 30 mg daily for one individual study and in the integrated analysis, with a
maximum therapeutic gain of 6.3%.

Subgroup analyses for the primary endpoint supported the findings seen in the patient
population as a whole.

For the key secondary endpoint “Week 8 healing for baseline LA Grades C or D,” dex 90
mg demonstrated a statistically significant gain of 522 over lansoprazole 30 mg in the
integrated analysis, but no differences were seen in either of the individual studies.

For the same endpoint, dex 60 mg demonstrated a statistically significant gain of 15%
over lansoprazole 30 mg in one individual study but failed to show a d1fference in either
the second study or in the integrated analysis.

Neither dose of dex showed a statistically significant gain over lansoprazole 30 mg for
the key secondary endpoint “healing at Week 4” in either of the individual studies.

No significant differences were seen between the two dex doses for the primary or key
secondary endpoints.

Maintenance of healing of erosive esophagitis:

All dex doses (30 mg, 60 mg, and 90 mg daily) were statistically superior to placebo for
the primary endpoint “percentage of subjects who maintained healed EE for 6 months as

assessed by endoscopy.”

Dex 60 mg demonstrated therapeutic gains over dex 30 mg in subjects with more severe
grades of EE prior to healing and in subjects who took longer to heal, but these gains
were not statistically significant, possibly due to the low numbers of patients in the
subgroups.
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* No additional clinical benefit was seen in patients on dex 90 mg (vs. 60 mg).

e Significant differences were seen between all doses of dex and placebo for both key
secondary endpoints (“percentage of 24-hr heartburn-free days” and “percentage of days
without nighttime heartburn™).

Treatment of heartburn in non-erosive GERD:
e All 3 doses of dex (30 mg, 60 mg, and 90 mg daily) showed strong statistical superiority
over placebo for the primary endpoint “percentage of days with neither daytime nor
nighttime heartburn.” '

e Subgroup analyses for the primary endpoint confirmed the findings seen in the overall
population.

e All 3 doses of dex showed strong statistical superiority over placebo for the key
secondary endpoint “percentage of days without nighttime heartburn.”

e No significant differences were seen between any two dex doses.

6.1 Healing of Erosive Esophagitis (HEE)

The first proposed indication to be reviewed is “healing(0) (4) of all grades of
erosive esophagitis.” The sponsor is seeking approval for (b) (4)

Since the two studies performed for this indication are identical in design and dosing, the focus
of the review will be on the integrated analysis of the data. Where necessary, individual study
results will be presented and discussed further.

6.1.1 Methods

6.1.1.1 Overview of Study Design

Studies T-EE04-084 and T-EE04-085 were both Phase 3, randomized, double-blind,
active-controlled, multicenter, 3-arm studies with up to 8-week treatment periods. The studies
were designed to evaluate healing of EE and relief of GERD-related symptoms (i.e., heartburn,
acid regurgitation, dysphagia, belching, and epigastric pain) and compared the efficacy and
safety of dexlansoprazole MR 60 mg QD and 90 mg QD with that of delayed-release
lansoprazole 30 mg QD. Lansoprazole 30 mg QD was chosen because it is the approved dose
for healing of EE.

The figure below provides a graphical depiction of the studies and their relationship to the
MHEE studies that followed.

30



Clinical Review

Keith B. St. Amand, MD
NDA 22-287

(b) (dexlansoprazole)

Figure 2: Flowchart of HEE/MHEE studies

Healing of EE
T-EE04-084
Dex 60 mg, 90 mg,
Lanso 30 mg
n=2038

Healing of EE
T-EE04-085
Dex 60 mg, 90 mg,
Lanso 30 mg
n=2054

v \ 4
Maintenance Maintenance

T-EE04-086 T-EE05-135a
Dex 60 mg, 90 mg, + Dex 30 mg, 60 mg,

Placebo Placebo
n=451 n=445
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The following table presents more detailed information regarding number and location of study
sites, study objectives and endpoints, and number of subjects by arm. (More detailed discussion
of endpoints will follow later in this section.)

Table 6: Description of Controlled Clinical Efficacy Studies for HEE

Study Status Number of
Sty Sites”
Study H Date of Study Design
Stody Start’ | Overall Enroltment
Btudy Locations) | Compleiton | ActualPlanned Control Type Study Chjectives Fudgeints®
T-E204E3 Conplata 130 Rardoriizad, [T azzess the efficacy and safety wm heatrg BE over Fificacy: e pecentiza of
[Uited Siates. doublsplnd. 5 weshz of dexdamsoprzzole MR, (50 me QD a.r:d Eubjects who have coonplae
Anstmliz, Bulgaria [Cen-05fan-07 203814830 active-contrallzd ) me Q) corpaned to la::u..pcmzee healing of EE over § weeks az
Comnda, Czach d:)med raleaze cypsules \3& mg QD‘u insujects  pszessad by endoscopy.
. zoublic, Evania, Artive [t endozcapically proven EE; the sxcordary Bafety: Adverse evenss, ciimical
Germaoy, India, jobjiectives wase ro assass the e ca vof aboresory vatues, fasting gastin
Fzraal, Lafuiz, rlamsopeazols MR (60 mz OO :ﬂd 90 me QD) fevels, and vital sisns,
[ithuznia, Nawe onzpared 1o .zmmwle d:h‘:,‘d-Ple. se czpmule
[Zenlard, Poland, (30mz QDY i hezling EE gver & wesks in subiacts
[Paesia, Stowakis, with endos cup:m]h proven KE and ‘nhealies R
South Aftica, and sar B wesks in suidjects with endoscopically prover
[ Ckrainz desate ar severe EE
~ubjects by Arm|
Study aud Costrol Drugs Entered'’ Medianw Age | Duration of Study Populatior aed
Dose, Route, Regimen Completed | Gender MT {Range] Treatment Primsry Inclusion Criterin
7 2 oral dexiznEopIazale W L LRy BOSG | W% ForSweehs  [oales and feomles =15 vears of
or .22 with erdoscopically confirmazd
00 me cea’ dexlrmsorazale M. QD ©58/524 186302 4354 (1385} FE.
or
30 mg ovd! larsoprazets delayed COUSH 385323 4751387y
relanze D
=erosive esophagies; Fefemele; Memele; MB—modifed i2lenze; Ql=0nze daly.
Study Statas Number of
Study Sites"
Study ID Date of Study Design
Study Start/ |Cverall Enrollment
Btudy Locations) [ Completion | ActnalPlaamed | Control Type Study Cbjectives Endpoings®
I-:.:’J-l-tl:n Cump{eca i56 Rondeemized,  [Toassasz the eficacy and safety iz healing ZE cver Efficacy: The percanrage of
k] deaible-blind, B weeks of c»x]rmwpmnl— ME 60tz QD and ktbjens who have conpiste
; Drec-G5Fan 07 A3TO50 acve-vorimiled PO me QD) compared to | Emsoprazole hexling of EE over8 waeks az
2onda, Ecv"amaw. Helayed-release capsmies (30 mg QD n heglicz EE Pszessad by andoscopy.
Czech Bizprablic, Acning breer & wiazks fn sbdact: with amioscupice-.llv proven Pafety: Adverse evenss, chirical
Estezia, Cenmany, EE: the secondary obiasrives wers to 2szess the aboracory vaues, fsting gustin
Fingary, India. cary of dedamsoprazale MR (60 mz QDand  fevels, and visd signe.
[zragl, Lania, 0 mg LY commpared vo iseprezols deiayed-
[Littuzaia, Newr ctazss capades (30 mz QD) iv hasling EEgves
[Fealord, Pery, s weeks in subjects with e.):luscmtcal}y proven EE
A, Tz d in bealies BE over § wels in subjects with
Glovakia, South doscopicaly proves moderyte or sevare FE.
A rica, and Uhraing Pubjects by Arm
Study and Control Drugs Eutered’ Medinn Age Darntion of Study Population and
Doz, Route, Regimen Comaleted | Gender ALF {Range) Treatment Primary Incluston Criteria
&) oz onal dextanzenrazole MR QO 502741 T3 483 OM}J dorSweeks  [dales amé fernales =18 years of
ar 22 with ecdosc mmﬂy
69 mz oml devianzoprazole MR QD BETE2 33203335 280 (18-6) Fonfizmad EF.
ar
30 2 ezl lmsopcazole dalayed §T3643 30311 470 (18-85)
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Ez=erosive esophagios: Fofermede; Mmnwle; MR=nwandif=d =leaze; QD=pnce dxly.

Source: Table 2.7.a., p. 22, Module 2.7.3, NDA 22-287
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A screening endoscopy was performed to determine the presence and assess the severity of EE.
Severity of EE was graded based on the LA Classification System, a validated tool which
focuses on the description of the extent of the visible mucosal breaks to define the severity of the
disease. Grade A and Grade B are generally considered to be mild EE, while Grade C and
Grade D represent moderate to severe EE.

- Enrollment was targeted to include approximately 70% of subjects with LA Classification
Grades A and B and approximately 30% of subjects with LA Grades C and D. Therefore, once
subjects with LA Grades A and B comprised approximately 70% of total projected enrollment of
1950 subjects, primarily subjects with LA Grades C and D were enrolled. Ultimately,
approximately 71% of enrolled subjects had LA Grade A or B, and 29% had Grade C or D (6%
were Grade D).

Medical Officer Comments:

The proportional enrollment of subjects with LA Grades A-D is representative of the
actual patient population with erosive esophagitis and this strategy was agreed upon by the
sponsor and the Division during presubmission meetings.

Subjects who tested positive for Helicobacter pylori (H. pylori) were excluded from the study or
were allowed into the study after an effective eradication therapy.

Subjects with Barrett's esophagus were excluded from all studies due to the potential risk for
randomization of these subjects to the placebo arms in the long-term maintenance studies.

Clinical laboratory tests, including fasting serum gastrin, serum pregnancy tests (all females),
and concomitant medication assessments were also performed. Subjects were instructed that
lifestyle or behavior modifications designed to treat their symptoms of GERD should not be
altered throughout the study. During screening, subjects completed QOL and symptom severity
questionnaires, and investigators assessed subjects for heartburn, acid regurgitation, dysphagia,
belching, and epigastric pain. In addition, screening evaluations included obtaining a complete
medical and social history, complete physical examination including vital signs, and endoscopy
(including gastric biopsies which were only taken if the subject had a maintenance of healed EE
study available at their site that was still enrolling).

During the 8-week treatment period, subjects self-administered 1 capsule of blinded study drug
once daily in the morning before breakfast and returned for study visits after 4 weeks and, if
unhealed, 8 weeks of treatment. Subjects documented the presence and maximum severity of
daytime and nighttime heartburn symptoms and recorded usage of rescue medication in a diary
twice daily. At these visits, study drug was collected and/or dispensed, GERD symptoms were

“assessed, QOL and symptom severity questionnaires were completed, concomitant medication
use was reviewed, and adverse events assessed.

An endoscopy was performed at Week 4. If the subject’s EE was healed, the subject completed

the study, and Final Visit procedures were performed. If the subject’s EE was not healed, the
subject continued in the study for an additional 4 weeks. For those subjects who continued in the
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study, an endoscopy was also performed at Week 8.

If subjects successfully completed the study (i.e., EE was healed), they were eligible for
enrollment in a 6-month maintenance study (Study T-EE05-135 or T-EE04-086) if a study was
available at their site.

The 2 HEE studies enrolled a total of 4092 subjects at 188 sites in the US and 118 sites outside
of the US. Of the 4059 intent-to-treat (ITT) subjects, 2929 participated at US sites and

1130 participated at sites outside of the US.

6.1.1.2 Eligibility Criteria

The following table displays the inclusion and exclusion criteria for both HEE studies.

Table 7: Eligibility criteria for Studies T-EE04-084 and T-EE04-085
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Inclusion Criteria Excluzion Criteria
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6.1.1.3 Efficacy Endpoints

An overview of the endpoints for the two studies is presented below:
Primary Efficacy Variable

* The percentage of subjects who had complete healing of EE over 8 weeks as assessed by
endoscopy.

The primary analyses were based on the crude healing rates determined as the proportion of
subjects whose EE was healed, as assessed by endoscopy (LA Grade=0). ITT subjects who had.
>1 postbaseline endoscopic assessment were included in the analysis. Additionally, endoscopies
that were conducted >7 days after the last dose of study drug were not included in the analysis.
The crude healing rates were calculated by dividing the number of healed subjects by the number
of subjects with >1 postbaseline endoscopy assessment. Subjects who were healed by Week 4
were carried forward as healed to the Week 8 healing rates. Subjects who were not healed by
Week 4 endoscopy assessment and did not have Week 8 endoscopic assessment were considered
not healed by Week 8.

Secondary Efficacy Variable

* The percentage of subjects who had complete healing of EE over 4 weeks as assessed by
endoscopy.

* The percentage of subjects with baseline LA Grade C or D (moderate or severe) who had
complete healing of EE over 8 weeks as assessed by endoscopy.

Additional Efficacy Variables
» The percentage of subjects with baseline LA Grade C or D who had complete healing of
EE by Week 4, as assessed by endoscopy.

* The percentage of subjects who had complete healing of EE over 8 weeks as assessed by
endoscopy by Baseline LA Grade (A, B, C, D).
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« The percentage of days with neither daytime nor nighttime heartburn (24-hour heartburn
free days) and days without nighttime heartburn during treatment, as assessed by subject’s daily
diary.

* The mean severity of daytime and nighttime heartburn and mean severity of nighttime
heartburn during treatment, as assessed by daily diary.

* The time to sustained resolution of diary-recorded heartburn defined as 7 consecutive
24-hour heartburn-free days, as assessed by daily diary in each study.

* The percentage of days without rescue medication during treatment as assessed by daily
diary.

* The change from baseline in PAGI-SYM and PAGI-QOL measurements to Final Visit.
» Investigator assessed GERD symptom severity summarized for Final Visit.

Medical Officer Comments:

The sponsor chose a large number of secondary endpoints for study; however, they have
designated two of these as “secondary,” while the others are considered “additional.”

Since a hierarchical testing strategy was employed for the “secondary” endpoints and they
could potentially be included in labeling, the reviewer has renamed these as “key secondary
endpoints.” However, the sponsor-designated “additional endpoints” will not be eligible
for inclusion in labeling. Moreover, the reviewer believes that these endpoints provide a
relatively insignificant contribution toward demonstrating the efficacy of the product when
compared to the primary and key secondary efficacy findings. For these reasons, the
reviewer has chosen not to present a written review of these endpoints and will instead
focus on presenting a detailed review of the primary and “key secondary” efficacy data.

6.1.1.4 Statistical Considerations

The sponsor chose to perform a noninferiority study with sequential superiority testing if
noninferiority was demonstrated.

Noninferiority was determined by calculating 95% confidence intervals (CI) for the differences
between the healing rates of each dex dose and that of lansoprazole 30 mg (primary efficacy
endpoint). If the lower bound of that CI was greater than -10%, noninferiority was concluded.
Superiority for the primary endpoint was then assessed by comparing healing rates. When
comparing 2 doses of dexlansoprazole MR to lansoprazole 30 mg, the overall significance level
0f 0.05 was controlled using Hochberg’s method.

Superiority testing was then carried out for the 2 key secondary endpoints, and multiplicities
were again controlled to maintain an overall significance level at 0.05.

Medical Officer Comments: ‘

The sponsor appears to have designed these studies to maintain acceptable Type I error
control for the multiple comparisons between different dex doses for the primary and key
secondary endpoints. However, final determination of the statistical soundness of the
sponsor’s methods will be made by the Biostatistics reviewers for this application. Please
see their respective reviews for a more detailed analysis.
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6.1.1.5 Noninferiority Margin: Clinical Considerations

To assure that the .sponsor’s chosen noninferiority margin of -10% was clinically meaningful, the
reviewer performed an analysis of the historical performance of lansoprazole 30 mg daily when
compared to placebo for HEE.

The following table illustrates the large treatment difference of lansoprazole 30 mg daily when
compared to placebo for HEE (48.5% at Week 4, 42.9% at Week 8). In addition, although the
sample sizes are relatively small for this study, a strong statistical difference is seen (p<0.001).

Table 8: Efficacy of Lansoprazole vs. Placebo in NDA 20-406

Erosive Esophagitis Healing Rates

PREVACID Placebo
15 mg q.d. I0megq.d 60 mg q.d.
Week {(N=69) {(N=65) (N=72) (N=63)
4 67.6% 81.3%%* 80.6%** 32.8%
6 87.7%* 95.4%* 94.,3%* 52.5%
8 90.9%* 95.4%* 94.4%* 52.5%

*(p<0.001) versus placebo.
*¥(p=<0.05) versus PREVACID 15 mg and placebo.

Source: NDA 20-406 Clinical Review **

Medical Officer Comments:

Based on the sponsor’s proposed margin of -10%, dex would be considered noninferior to
lansoprazole 30 mg daily if it showed a healing rate for which the lower bound of the 95%
CI was 85.4% or greater. This would translate to at least a 32.9% treatment difference
when compared to placebo. The reviewer believes that this margin is clinically meaningful,
and thus agrees with the sponsor’s choice of margin of -10% when demonstrating
noninferiority versus the active comparator lansoprazole 30 mg daily.

6.1.2 Demographics/Baseline Characteristics

The following table presents the integrated demographics and baseline characteristics of the
intention-to-treat (ITT) population from both HEE studies.
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Table 9: Demographics & Baseline Characteristics of ITT Subjects,
Integrated Analysis of Studies T-EE04-084 and T-EE04-085

Dexlanzoprazole MR Lansoprazole
60 mg QD 9 mg QD 30 mg AL IIT Subjects
(N=1328) {(N=1345) {N=1336) (IN=4059)
Gender: n %)
Male T44.(54.8) F13(53.0) 723533} 2180 (337
Female 614 (45.7) 832 (&7.0) 633467 1870 {46.3)
Ethnicity: o %%} .
Hispanic or Larino 125 (9.2} 117(8.%) 112 (8. 354N
Not Hispanic or Latine 1233 (90.8) 1228810 1244017y 3703 813y
Race: n (30}
American Indian’Alaska Mative 12 (0% 15 (1.2} 14 (1.0% 42 (1.0
Aaian S0 (4.4 63 (4.8) S84 18345y
Black 66 (4.9% 62 (4.8} 3944 18714.6)
Native Hawailan or Othiar Pacific Islander 2401y 1(0.1; 14010 4 (0.1}
White 1185 (87.3) 1133 (86.2) 1178 (86.9) 3522 (86.8)
Mindracial 31023 E N aRy) 410305 11027y
Missing 2001 4 (0.3} (0.4 11403
Aze (yr)E :
. 5 S (384 367 (£2.2) 581 (42.9) 1660 {41.1Y
686 (30.3) 831 (46.9) 30 (472} 1857 48
153 iLD 147 (10.%) 135 {10.0} 433 (101
48.3=13.64 47521388 4731369 47.6:13.74
Median 198.0 48.0 4705 48.0
Mintvum-;axinum 18-85 18-90 18-87 18-¢0
Weight (kz)}#
N 1356 134, 1356 3056
Mean=SD §7.1=18.76 85.8+18.83 85.8x18.%0 86.3=19.1%
Madian 354 840 $54 8§34
Minizem-Maximm 37-143 38173 43-163 37-193
Heighs (em)#
N 1346 1329 1347 4022
Mean=5D 170.8=10.20 170223045 170.4=10.37 170.5=1034
Madian 1.2 170.2 1702 1592
Jfinimum-2daxinnun 141-213 135198 122158 122.313
B Jzm )&
<25 n (%) 28521 ITE(204 262(19.3) 821 (200
25-<30: 1 (%) 490 (35.1) 518(38.5) 323 (38.8} 1531 (37.%)
=30 n (%) ST0 (2.0 537 (399 62041 3) 1669 ¢41.13
Missing: n (%) 15 (1.0 BN 907 38(0.9)
N 1345 1329 1347 4021
Mean=5D 20.9+6.39 26.823.94 1982618 2982617
Medizn 287 289 89 28.8
Mindamms-Maximmm 15-64 14-52 16-81 14-81

Source: Table 2.7.g, p.36, Module 2.7.3, NDA 22-287

As can be seen from the table above, the majority of ITT subjects were male (53.7%), white
(86.8%), not Hispanic or Latino (91.3%), >45 years of age (58.9%), and had a BMI >25 kg/m?
(78.8%). No statistically significant differences were observed among treatment groups for any
baseline demographic characteristic.

Medical Officer Comments:
The above demographics are consistent with those of the patient population likely to
require and receive treatment for erosive esophagitis.
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The following table presents variables that pertain to the social history of enrolled subjects.

_ Table 10: Social History: Integrated Analysis of Studies T-EE04-084 and T-EE04-085

Dexlansoprazole MR Lansoprazole ANITT
60 mg QD 90 mg QD 30 mg QD Subjects
(N=1358) (N=1345) {(N=1356) {N=4059)
Variable n (%) n (%) n (%) n {%)
Alcohol Use
Drinker FI6(37.1) 763{36.9} 748 {53.3) 2289 (56.4)
Non- Ex-drinker 53244291 380 {431y 805 {44.7) 1787 (4363
Smoking Status
Spoyoker 316 (23.3) 3184{23.6) 340231} 974 (24.0)
Non-/Ex-smeoker 1042 (76.7) 1027 {76.8 10135 (4.9 3084 (76.0%
Caffeine Use
Caffeine User 1044 (76.9} 1068 (79.4) 1079 (79.73 3191 (78.7)
Non-caffeine User 3340230 277 (20.6) 2T {20.3) 366 (21.33

Source: Table 2.7.h, p. 37, Module 2.7.3, NDA 22-287

More than half of the ITT subjects used alcohol; the majority of subjects were non-/ex-smokers
and the majority used caffeine. No statistically significant differences were observed among
treatment groups for any of these characteristics.

Medical Officer Comments:

Use of any of these substances is known to worsen gastroesophageal reflux and could
potentially have confounded the study results. However, it appears that use of these
substances was well-balanced among the study drug and active control treatment arms.

The following table shows the baseline LA Grade and H. pylori status of enrolled subjects.

Table 11: Baseline LA Grade & Baseline H. pylori Status:
Integrated Analysis of Studies T-EE04-084 and T-EE04-085

Dexlansoprazele MR Lansoprazole
60 mg QD 90 mg QD 30mg QD AILITT Subjects
(N=1338) (N=1345) (N=1356) (N=4059)
LA Grade n (%) n (%0) n (%) n {%)
A 4687 (34.4) 311 (38.00 452 (33.3) 1430 (35.)
B 205 (36.9) 452 (33.6) 502 (37.0% 1435 (33.8)
C 33230 299 (32.2) 319 (235 931229}
D IREeN) 830 83 (6.1} 243 {6.0)
Dexlansoprazole MR Lansoprazole
60 mg QD 90 mg QD 30 mg QD ANTTT Subjects
(N=1358) (N=1345%) (N=1356) (N=4059)
H pylori Status® n {%) n (%) n {%) n (%)
Positive 16 (1.2 RANER") 200D 62(1.5)
Negative 13370858 1315087.8) 1330 ¢98.1 3982 (98.1)
Unknown 5(0.4% J{0.4 5{0.4) 15 (0.8

Source: Tables 2.7.i & 2.7j, p. 38, Module 2.7.3, NDA 22-287
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Approximately 71% of subjects had LA Grade A or B, and 29% had LA Grade C or D.

The percentages of subjects in each classification grade were similar among all treatment groups.

In addition, the majority of subjects had negative H. pylori test results at baseline (98.1%).

No statistically significant differences were observed among treatment groups for either variable.

The following table shows baseline subject diary variables and helps to characterize the

frequency and severity of enrollees’ heartburn, the most common symptom reported by patients

with GERD and EE.

Table 12: Baseline Number of Days and Mean Severity of Heartburn:

Integrated Analysis of Studies T-EE04-084 & T-EE04-085

Dexlansoprazole MR Lansoprazole AlLITT
60 mg QD 90 mg QD 30 mg QD Subjects
(N=1358) (N=1345) (N=1356) (N=4059)
Variable n (%) n (%) n (%) n (%)
Number of Days With Daytime/Nighttime
Heartbum '
0-3 01a» 22 16y 207 (15} 629 (13)
4.5 266 (20 301N 238 (18} 734(18)
67 851 (6% 834 (63} 866 (64} 2571 (63}
N 1318 1305 1313 3934
Mean (5D} 3.6(1.9) 35019 36019 5609
Median 6.0 6.0 6.0 6.0
Number of Days With Nighttime
Heartbum
0-3 310(38) 315 (38} 491 (36} 1516 GT)
4.3 264{19 258 (19) 284 21 806 200
6-7 S41 (403 329 (39) 33139} 1661 3%
N 315 13n 1306 3923
Mean (SD) 4204 42 Q.5 4.2 2.4y 4.2 {2.5)
Median 3.0 5.0 3.0 5.0
Dexlansoprazole MR Lansoprazole AlTIT
60 mg QD 90 mg QD 30 mg QD Subjects
(N=1358) {(N=1345) (N=1356) (N=4059)
Variable n (%) n (%) n (%) n (%5)
Mean Sevenity of Davtime/Nighttime
Hearbum®
0 to =1 438 (34) 473 (35) 439 (34) 1385 (34)
lto=2 35031 320 (39) ARERCYY] 1622 (44
Jto =3 246 (38) 249 (19} 319 T46 (18}
Jtod 64 (53 63(3) 49 (4) 176 {4}
N 1318 1303 1311 3934
Mean (5D} 1.38 (0.8 1.37 (0.84} 135 (0.81) 137082
Median 1.2¢ 1.29 1.29 1.29
Mean Severity of Nighttime Heartbum®
Oto=1 432 (35} 519 (39 516 (38} 1517 (379
1o =2 469 (33} 443 (33) 445 (33) 1357 (33)
o3 28321) 262(19) ATI 2 812 (20}
3 to = 81 (& 78 (6} 68 (3) 27 (5
N 1315 1302 1206 3923
Mean (8D} 1.32¢0.84) 1.29{0.94} 128 (D.91) 1.30 (0.93)
Median 1.29 1.17 1.13 1.17
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Source: Tables 2.7.k, 2.7.1, p. 39-40, Module 2.7.3, NDA 22-287

63% of subjects had 6 to 7 days of daytime or nighttime (daytime/nighttime) heartburn at
baseline and 39% had 6 to 7 days with nighttime heartburn at baseline. There were no
statistically significant differences among treatment groups for these variables.

The overall median of the mean severity of daytime/nighttime heartburn and of nighttime
heartburn was mild to moderate (1.29). No statistically significant differences were observed
among treatment groups for these variables.

Medical Officer Comments:
Once again, the treatment groups were well-balanced for all variables analyzed.

Based on the demographic/baseline tables presented above, randomization appears to have
been adequate in minimizing the effect of those covariates which could reasonably be
expected to confound the analysis of the study results.

6.1.3 Drug Exposure/Compliance/Patient Disposition

6.1.3.1 Drug Exposure
The following table presents the study drug exposure for both HEE studies.

Table 13: Study Drug Exposure for ITT Subjects:
Integrated Analysis of Studies T-EE04-084 and T-EE04-085

Dexlansoprazole MR Lansoprazole

60 mg QD 50 mg QD 30 mg QD All Subjects

(N=1358) (N=1345) (N=1356) (N=4059)
Total Days on Study Drug n {%) n (%) n (%) n (%)
1214 (1) 21 {2 17 (1) 67 (2}
1428 196 [14) 173(13%) 165 (123 334(1%
28.=36 794 (38} 833 (B 786 {58) 2413 (3%
»36 339 (25 31324 388 (29) 1043 (26)
MeantSD 3% 51301 38.2+147¢ 30.8£1525 38.8=15.03
Minimum-Maximum 1-82 1-82 1-97 1-67
Cunulative Davs on Studv Dyug
1 - 15358 100y 1345 {100) 1336 (100% 4038 (100)
=14 1329 (98) 1324 (98) 1339 (%) 3902 ()
=28 1133 (83) 1151 (8&) 1174 {87 3458 (8%
36 339 (25} 318 (24) 188 29 10435 (26)

Source: Table 2.7.d., p.31, Module 2.7.3, NDA 22-287

The majority (85%) of subjects completed >28 days of treatment.
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Medical Officer Comments:
Study drug exposure appears to have been similar among the three treatment arms.

6.1.3.2 Study Drug Compliance

The following table shows the study drug and diary compliance for subjects in the two HEE
studies.

Table 14: Study Drug Compliance for I'TT Subjects:
Integrated Analysis of Studies T-EE04-084 and T-EE04-085

Dexlansoprazole MR Lansoprazole AIITT
60 mg QD 90 mg QD 30 mg QD Subjects
Study Drag Compliance {(N=1358) (N=1345) (N=1356) (N=4059)
=00%: 1 (%6) 101 (7) o0 (7) Q27 283 (7}
200%: 1 (%) 1257 (93) 1255 (93) 1264 (93} 3776 (93)
Mean (SD) 97.4(5.93) 97.5(6.13) 87.5 (6.06) 07.5 (6.04)
Nfedian 100.0 100.0 1000 100.0
Minimum-Maxinm 20-100 (-160 17-1400 0-104
Dexlansoprazole MR Lansoprazole AIITT
60 mg QD 90 mg QD 30 mg QD Subjects
Diary Compliance (N=1358) (N=1345) {N=1356) (N=4059)
Percentage of Expected Entries
| =300 1 (%) 62 (3 350 75 (6) 192 (3)
50-=80%: n {%) 93 (T 20 {7 106 (&) 89N
80-=00%: n{%) 80 (&) 39 (M 86 (6 249 (6)
=00%: 1 {56) 1095 (81} 1072 (80) 1068 (7% 3235 (80)
Missing BN 39(3) 27 (2) 94 (2)
N ) 1339 1304 1329 3963
Mean (SD} 90.8 (16.15) Q1.1 (152N 0.1 {17.53) 90.7 {16.39)
Median 96.4 96.4 96.4 96.4
Minimum-Maximun 1-100 1-100 1-140 1-104

Source: Tables 2.7.m. & 2.7.n., p. 41-42, Module 2.7.3, NDA 22-287

The majority of subjects (93%) were > 90% compliant with study drug use during the studies.
Likewise, the majority of subjects (80%) completed > 90% of expected diary entries.

Medical Officer Comments:
The above rates of study drug compliance should have afforded an adequate evaluation of
the drug’s efficacy.
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6.1.3.3 Patient Disposition

The following table illustrates the reasons for premature discontinuation from the HEE studies.

Table 15: Summary of Primary Reasons for Premature Discontinuation:

Integrated Analysis of Studies T-EE04-084 and T-EE(04-085

Dexlansoprazole MR Lansoprazole
60 mg QD 99 mg QD 36 mg QD All Subjects
(N=1374) (N=135%) (N=1363) (N=4092)
Primary Reason for Discontinuation n (%) n (%) n (%) n (%)
Toml Subjects Prematurely Discontinued 104, (8)* 80 (T T4 {8) 268 (1)
Adverse Event 31 (* 17{1) 16{1) 64 ¢y
Protocol Violation 3 (=<1} 1({=1) 3 (=1} T{=1)
Last fo Follow-Up 17 (1) 18 (1) 16 (1) IR e))
Withdrew Consent 253{3) 29(0) 23{0) 19{2%
Did Not Mear InclusionExclusion Criteria 17 (1) 9 (=1} 10 (=1} 36 (=1)
Other 11(=1) 131y 6 (=1} 32 {=1)
Lack of efficacy 2 pl 0 4
Noncompliance 2 3 3 8
Possible Barrets’s esophagns 3 7 2 i4
Subject request/subject unavailable i 2 D 3
Abnormal laborszory findings 0 D 1 1
Investigator decision 1 1 ] 2

Y

Indicates statistical significance versus lansoprazole 30 mg QD {p<0.03) nsinz Fisher's exact test.

Source: Table 2.7.0., p. 43, Module 2.7.3, NDA 22-287

The overall number of subjects who prematurely discontinued was low (<8%). However, a
statistically significant difference between the dexlansoprazole MR 60-mg QD and lansoprazole
30-mg QD treatment groups was observed for the percentage of subjects who prematurely
discontinued for any reason (8% vs. 6%, respectively) and for percentage of subjects who
prematurely discontinued due to adverse events (2% vs. 1%, respectively). The incidence of
each was greater in the dexlansoprazole MR 60-mg QD treatment group compared with the
lansoprazole 30-mg QD treatment group.

Medical Officer Comments:

While statistically significant, the rates of premature discontinuations for any reason and
for adverse events were higher in one of the study drug arms (60 mg dose) rather than in
the active comparator. Since these discontinued subjects would have been considered
treatment failures, treatment difference would have been slightly more difficult to
demonstrate (i.e., higher dropouts in study drug arm favors active comparator). For this
reason, the reviewer does not believe this imbalance compromises the analysis of the
product’s efficacy for this indication.
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6.1.4 Analysis of Primary Endpoint

As discussed in Section 6.1.1.3 above, the primary endpoint for both HEE studies was the
percentage of subjects who had complete healing of EE by Week 8.

As prespecified in the protocol and original statistical analysis plan (SAP), the primary analysis
for the primary and secondary efficacy endpoints was based on the life-table method, and for
those endpoints, crude rate analysis was considered supportive. Based on a recommendation
from the Food and Drug Administration at the pre-New Drug Application (pre-NDA) meeting on
1 October 2007, the primary analysis for the primary and secondary endpoints was changed to .
crude rate analysis, and analysis based on life-table methods was considered supportive.

The primary analyses were based on the crude healing rates determined as the proportion of
subjects whose EE was healed, as assessed by endoscopy (LA Grade=0). ITT subjects who had
>1 postbaseline endoscopic assessment were included in the analysis. Additionally, endoscopies
that were conducted >7 days after the last dose of study drug were not included in the analysis.
The crude healing rates were calculated by dividing the number of healed subjects by the number
of subjects with >1 postbaseline endoscopy assessment. Subjects who were healed by Week 4
were carried forward as healed to the Week 8 healing rates. Subjects who were not healed by
Week 4 endoscopy assessment and did not have Week 8 endoscopic assessment were considered
not healed by Week 8.

Supportive analysis of the primary efficacy endpoint for ITT subjects was based on life-table
methods. The life-table method calculated EE healing rates considering 2 intervals. Treatment
group comparisons of the healing rates were done using log-rank tests with day as a discrete time
unit, which was independent of the intervals that were used for the healing rate estimations.
Endoscopies that were performed >7 days after the last day of study drug were not included in
the analyses. The healing rate by Week 8 was the percentage of subjects who were healed by
Day 70 and within 7 days of postdosing according to endoscopic assessment. The last
endoscopic assessment for each subject was included in the analysis of Week 8 healing rates. A
subject who was not healed was censored on the day the endoscopy was performed. A subject
without a postbaseline endoscopy within 7 days after the last day of study drug was included but
was considered censored data.

The differences in the healing rates between treatments were calculated by subtracting the
estimated healing rate by life table for lansoprazole from the estimated healing rates by life table
for each dexlansoprazole MR dose.

Medical Officer Comments:

This endpoint was accepted by the agency during meetings with the sponsor prior to the
current NDA submission, and is consistent with primary endpoints for this indication for
other PPIs. The methods described above for the primary and supportive analysis for this
primary endpoint appear acceptable.
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The following table shows both the primary (crude rate) and supportive (life table) analyses for
the primary endpoint for each individual study and for the integrated analysis of both studies.

Table 16: Week 8 Healing Rates of Erosive Esophagitis: ITT Subjects

Dexlansoprazole MR p-value
Dex MR
Lansoprazole | DexMR | DexMR | 60 mgvs
Data Set 60 mg QD 90 mg QD J0mg QD 60mgvs | 90mgvs | Dex MR
Analysis % (95% CI) % (95% CI) %0 (95% CI) Lanso Lanso 90 mg
Study T-EE04-084 '
By Crude {N=639) () @) (N=636) ' e
CPrimary) | §5.3(823. 87.9) |0@ 79.0(75.6,82.0) | 0™ | @@ A
By Life Table {N=673) (b) (4) (N=634)
(Supportivel® | 92.3 (20.0.94.7(b 86.1(830,80. | 0060 | O e
Study T-EE(4-083 7
By Crude (N=65T) (b) (4) (N=648) 3 b
(Primary)* 6.9 (34.1. 89.4) | @ 246816873 | " Ak A
By Life Table (N=6833 ~T687) (N=672) J
(Supportive® | 93.1 (909, 5.3 [oy@) 915¢89.0.93.9) | P67 | @@ | O
Integrated Analysis
By Crude {N=1298) (b) (4) (N=1304) n03* b b) (4
(Primary)’ 86.1 (84.1.87.91 {®) @) $17¢(795.838 | 00 — 2
By Life Table N=1358) (®) @) (N=1356) 1% 5
(Supportive)®  |92.7 (91.1. 94.9) |®) () 88,0870, 009y | 00| ©@@ | @@

Norz: Endoscopic assessments conducted =7 days after the last dose of study drug are excluded.

CI=confidence interval; Dex MR=dexlansoprazole MR: Lanso=lansoprazole 30 mg OD.

&  Primary analysis: p-values are from CMHE test with Baseline LA Grade as strata.

b Supportive analysis: p-values are from log-rank test with day a5 a discrete fme unit.

*  Dexlansoprazole MR freaunent group is statistieally significantly supsrior to Jansoprazole 3¢ mg QD using
Hochberg's methed at the nominal level of §.05.

Source: Table 2.7.p., p. 45, Module 2.7.3, NDA 22-287

Looking first at the primary analysis (crude rates), both dex MR 60 mg QD and 90 mg QD were
noninferior to lansoprazole 30 mg QD for overall healing of EE at Week 8 in each study as well
as in the integrated analysis.

In addition, dex MR 90 mg QD and 60 mg QD demonstrated statistically significant superiority
over lansoprazole 30 mg QD in Study T-EE04-084 (therapeutic gains of 7 and{?) percentage
points, respectively).

In Study T-EE04-085, dex MR 90 mg QD also demonstrated statistically significant superiority
over lansoprazole 30 mg QD, with a therapeutic gain of approx1mately(b) percentage points.
However, dex 60 mg QD failed to show a statistically significant superlorlty over lansoprazole
for this study.

In the integrated analysis, both dex MR 90 mg QD and 60 mg QD were statistically significantly

superior over Lansoprazole 30 mg QD (therapeutic gains of (® and 4 percentage points,
respectively).
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In addition, there was no significant difference seen between dex 90 mg and dex 60 mg in either
study or in the integrated analysis.

Medical Officer Comments:

As would be expected for the PPIs when used for this indication, the healing rates seen
above are quite high both for the study drug and for the active comparator (min 79%).
When examining the point estimates, dex 90 mg is clearly statistically superior to
lansoprazole in both studies as well as in the integrated analysis.

What is more difficult to determine, however, is the clinical relevance of this superiority.
Looking first at Study T-EE04-085, the treatment difference is modest® ® | and there is
overlap between the 95% CIs of the healing rates for the two drugs (lower bound for dex
90 mg® @ 3 vs. upper bound for lansoprazole=87.3). Given this, it is equally probable that
the actual healing rate comparison would favor lansoprazele by 0.5%.

The treatment difference shown in Study T-EE04-084 is larger ® ®  and more significant
(b) @ than that seen in Study T-EE04-085, but even in Study -084 the 95%
CIs nearly overlap (lower bound for dex 90 mg® @ vs. upper bound for
lansoprazole=82.0).

The integrated analysis shows even greater statistical significance for the treatment
difference than either individual study (p<0.001) and there is no overlap between the 95%
CIs, but a pooled analysis should not form the basis for demonstrating clinical relevance of
a treatment difference.

Taking all of these factors into account, the reviewer believes that the treatment differences
between dex 90 mg and lansoprazole in each study, while statistically significant, are not

clinically meaningful(0) (4)
(b) (4) b) (4)

Treatment differences from the supportive life-table analyses were generally consistent with
those from the crude rate analyses. In Study T-EE04-084, both dex MR 60 mg QD

and dex MR 90 mg QD approached statistically significant superiority compared to lansoprazole
30 mg QD.

In Study T-EE04-085, dex MR 90 mg QD approached statistically significant superiority over
lansoprazole 30 mg QD. However, dex MR 60 mg QD failed to show statistically significant

superiority over lansoprazole 30 mg QD for this study.

Both dex MR 60 mg QD and dex MR 90 mg QD were statistically significantly superior to
lansoprazole 30 mg QD in the integrated analysis.

There was no significant difference seen between dex 90 mg and dex 60 mg in either study or in
the integrated analysis.

46



Clinical Review

Keith B. St. Amand, MD
NDA 22-287

(b) B(dexlansoprazole)

Medical Officer Comments:

The reviewer agrees that the results from the life-table analyses are generally consistent
with the crude rate analysis. As with the crude rate analysis, numerical differences
between dex and lansoprazole are small (6.2% maximum) with overlapping Cls
demonstrated for healing rates of the drugs in Study T-EE04-085. Statistically significant
superiority (for both doses vs. lansoprazole) was seen only in the integrated analysis and
not in either individual study.

6.1.5 Analysis of Secondary Endpoints

As both dexlansoprazole MR treatment groups were noninferior to lansoprazole in the analysis
from each study and the integrated analysis, the secondary efficacy endpoints were assessed for
superiority to lansoprazole 30 mg QD. The 2 secondary efficacy variables were: (1) the
percentage of subjects with baseline LA Grades of moderate or severe (C or D) combined who
had complete healing of EE over 8 weeks, as assessed by endoscopy and (2) the percentage of
subjects who had complete healing of EE over 4 weeks as assessed by endoscopy.

6.1.5.1 Week 8 Healing Rates by Baseline LA Grade C or D
The following table portrays the results for the first key secondary endpoint.

Table 17: Week 8 Healing Rates by Baseline LA Grade C or D

Dexlansoprazole MR p-value
Lanzoprazele Dex MR Dex MR Dex ME
Data Set 60 mg QD 90 mg QD . 3mgQD 60 mg vz 90 mz vs (60 mgvs Dex
Analvsis %5 (95% CI) % (95% CI) %G (95%% CT) Lanso Lanso MR 90 mg |
Study T-EE04-084
Week S Cor Dby N=182) (b) (4) M=200) 0,002 ®) (b)
Cruda (Primary)® 78.7(731,853 | O @ 1| 65.06(358.0,71.6) T o
Week 8 C or Dby
Lifs Tatle N=191}) (b) (4) 9=108) 0.011= (b) (4) (b)
(Supportive 88.983.7.94.2 | 0 (@) 74.5 (67.3,81.6) B
Study T-EEQ4-085 .
Week § Cor Dby =194 (b) (4) IN=150} 0.763 b b) (4)
Cruds (Primany | I8 (7138350 | @iy 20 78925845 | & O
Week SCorD by
Life Table Qi=1599} (b) (4 (N=194) 077 () ()
(Supportive!’ 87.6(82.3.92.9% | (b)) | S7.7(324.93.0) .
Integrated Analysis
Waek 8 Cor Dby QI=376) (b) (4) =390 0.030 b) (4 b
Crude (Primary)® 78.774.2, B2.8) | by S| 71.8(67.0,76.2) : e 2
Week 8§ Cor Dby (b) (4)
Life Table N=39G} =402} 0.037 () 4 (b)
(Supportive)” $8.2 (84.5 92.0% 81.5(77.0.86.0) B
Source: Table 2.7.q., p.48, Mod . DA 22-287
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In Study T-EE04-084, from the primary analysis of Week 8 crude healing rates for subjects with
baseline LA Grade C or D, the dex MR 60 mg QD group was statistically significantly superior
to the lansoprazole 30 mg QD group, with a therapeutic gain of 15 percentage points. Dex MR
90 mg QD showed a therapeutic gain of® percentage points; however, it was not statistically
significantly superior to lansoprazole 30 mg QD @ ® due to the Hommel-Simes’
multiplicity adjustment for the® secondary efficacy endpoints. No statistically significant
differences were observed between the 2 dex MR doses by either analysis.

In Study T-EE04-085, from the primary analysis of Week 8 crude healing rates for subjects with
baseline EE grades of moderate or severe (LA Grades C or D), the dex MR 90 mg QD treatment
group showed a therapeutic gain ofib) percentage points over lansoprazole 30 mg QD, and dex
MR 60 mg QD showed a similar hé@ling rate as lansoprazole 30 mg QD. Neither dex MR dose,
however, was statistically significantly superior to lansoprazole 30 mg QD. In an additional
comparison, the dex MR 90 mg QD treatment group was statistically significantly superior to
dexlansoprazole MR 60 mg QD ® @ without a multiplicity adjustment) for healing subjects
with baseline EE grades of moderate or severe (LA Grade C or D); the difference between the
crude healing rates was®)  percentage points at Week 8.

In the integrated analysis of both studies, dexlansoprazole MR 90 mg QD demonstrated
statistically significantly superior healing rates as compared to lansoprazole 30 mg QD by both
the crude rate and life-table methods. Dexlansoprazole MR 60 mg QD was not statistically
significantly superior to lansoprazole 30 mg QD by either method. There were no statistically
significant differences observed between the two dexlansoprazole MR doses by either analysis.

Medical Officer Comments:

The reviewer is primarily interested in the crude rates since this was the preferred method
of analysis recommended at the pre-NDA meeting. The first study showed a statistically
significant therapeutic gain for the 60 mg dose when compared to lansoprazole 30 mg

(15 percentage points higher), but this dose failed to show a similarly significant gain in the
second study (-085) or in the integrated analysis. In fact, the treatment response for the
lansoprazole group was slightly higher than that of the dex 60 mg group for the second
study.

The 90 mg dex dose did not show statistical superiority in either study when compared to
the active comparator. Although the sponsor compared the 90 mg treatment group to the
60 mg group and found a statistically significant difference, no adjustments for multiplicity
were made(b) (4)

The integrated analysis showed statistical superiority for the 90 mg dose when compared to
lansoprazole, but the reviewer does not believe that a pooled analysis should be the basis
for a claim of superiority over currently available therapy. The sponsor’s rationale for
performing the integrated analysis is that the individual studies were underpowered to
detect a significant difference for this endpoint. The reviewer does not agree with this
argument, however, since the purpose of performing integrated analyses of efficacy is to
confirm the findings of the individual trials, not to provide adequate power to detect a
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treatment difference. In fact, the Division’s objections to this methodology were conveyed
to the sponsor during the pre-NDA meeting held in October 2007, as follows: “The
combining or pooling of studies to show a clinically and statistically significant effect within
a subgroup would generally be considered an exploratory analysis. The statistical
significance and clinical benefit of dexlansoprazole MR 90 mg over lansoprazole 30 mg
should be demonstrated within the individual studies as prospectively planned.”

With all of these factors in mind, the reviewer does not believe that either dose of
dexlansoprazole demonstrated sufficient statistical superiority over Lansoprazole 30 mg
for the key secondary endpoint of “Healing rates at Week 8 for Baseline LA Grade C & D,”
(b) (4) for this
indication.

6.1.5.2 Week 4 Overall Healing Rates
The following table shows the results for the second key secondary endpoint.

Table 18: Week 4 Overall Healing Rates

Dexlansoprazele MR p-value
Lansoprazole Dex MR Dex MR Tex MR

Data Set 60 mg QD 90 mg QD 30 mg QD 60 g vs 90 mgvs |60 mgvs Dex
Analvsis 0% {95% CT) %% (95% CI) % (9596 CI) Lanso Lanso MR 90 mg |
Study T-EE04-084
Week 4 by Crude =639} ) @ ) (=656 1.705 (b) (4)
(Primary} 66.2 (62.4, 69.92 | (0) (4 o | 645 (81.0. 688 )
Weel 4 by Life Table =673) (b) (4) =684 0.896
(Supportive)® 770 (735 80.3) | (B (@) =T ] 76.3(73.0,80.0) )
Study T-EE04-085
Week 4 by Crude N=657} (b) (4) {N=648) 0,100
{Primary} 69.7(66.0.73.2% | (b) ) 6544616, 69.1) -
Wask 4 by Lifs Table (1=683) () (4) (M=672Y 0117
(Suppoztive)® 80.1 (76.8. 83.3) | B) (4) 77.6 (73.4. 80.5) .
Integrated Analysis
Wesk 4 by Crude D=1296) (b) (4 (N=1304) 0154
(Primaryy 68.0 (654, 70.51 | () @) 65.1 (62.5,67.7 i
Week 4 by Life Table MN=1338) (b) (4 (N=1336) 0287
(Supportive!’ 73.6 (76.2. 81.0) | (0) (4) 76.7 (74.2,79.2) =

Source: Table 2.7.r., p.50, Module 2.7.3, NDA 22-287

No statistically significant differences were seen between the two dex groups and lansoprazole
for this secondary endpoint in either study.

Medical Officer Comments:
It is interesting that the treatment differences seen at this juncture (Week 4) for both doses of dex
are even smaller than those seen for the primary endpoint (Week 8). This would seem to indicate

a trend toward superior efficacy for dex over Lansoprazole when used for longer periods of time;
(b) 4)
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6.1.6 Subpopulations

The sponsor performed comparisons of the dex 60 mg and 90 mg groups with Lansoprazole 30
mg for the primary endpoint for the following subgroups:

Age

Race

Gender

BMI

Smoking Status

Alcohol Use -

Caffeine Use

Baseline LA Grade

Combined Baseline LA Grade (Grade A& B vs. Grade C& D)
Baseline Diary Recorded Heartburn

Overall Study Drug Compliance

Baseline GERD Symptom Investigator Assessment of Heartburn
US vs. ex-US Investigative Site

US vs. ex-US Investigative Site by Combined Baseline LA Grade
Rescue Medication Usage

In Study T-EE04-084, results of the primary analysis adjusted for the various subgroup factors
were similar to those from the primary efficacy analysis with respect to statistically significant
superiority for dex MR 60 mg QD and 90 mg QD compared to lansoprazole 30 mg QD.

In Study T-EE04-085, all of these subgroup analyses, except for the alcohol use and investigative
site as factors, showed results consistent with the primary crude rate analysis: the dex MR 90 mg
QD treatment group was statistically significantly superior to the lansoprazole 30 mg QD
treatment group, while the dex 60 mg treatment group was not.

In the integrated analysis, the results from the subgroup efficacy analyses were similar to those
from the primary efficacy analysis, with statistically significant superiority for dex MR 60 mg
QD and 90 mg QD compared to lansoprazole 30 mg QD after adjusting for each of these factors.

Major relevant demographic factors (age, race, gender, and BMI) were included in the subgroup
analyses to assess whether the efficacy profile was consistent across relevant subpopulations.

Within dex MR treatment groups, no clinically meaningful differences in healing rates were

observed between subgroup levels (e.g., males vs. females in the dex MR 60-mg treatment
group) for each of the demographic factors.

50



Clinical Review

Keith B. St. Amand, MD
NDA 22-287

(b) B(dexlansoprazole)

The following table presents the primary efficacy findings stratified by age, race, gender, and
BMI subgroups.

Table 19: Crude Healing Rates at Week 8 for Selected Subgroups
(Integrated Analysis of Studies -084 & -085)

Dexlanzoprazole MR Lansoprazole p-value®
60 me QD 20 mg QD 30 mg QD Dex MR
(N=1296) {N=1286) (N=1308 DexMR | DexMR | 60mgvs

Factor %% % % 60mgys | 90mgvs | DexMR
Category [95% CT) [959% CI] [95% CI) ‘Lanso Lanso 90 g
Age (vears) as strata 0.007 (B @
<43 (=487} (b) (&) =337

846814, 87.7] (b) (4) 7853748, 81.6]
4563 (=532} (b) (4) (n=618)

£7.1[84.3, 89.6] (b) (4) | 83.7180.3. 86.3]
=63 =130 (o) (4) =129

$6.7180.2. 91.7] (b) (4) | £7.6180.6.92.7]
Race as strata 0.003%
Catcasian {=1136) (b) (4) (n=1135) !

85.5183.3. 87.5] X 81.0{78.6.83.1 |
Black (n=62) (b) (4) (n=38) ;

93.286.5. 49.0 (b) (4) 96.6 {88.5, 89.6]
Otlier ®n=08) (b) (4) (r=111)

§7.8179.6,93.5] (b) (4) £2.0173.6, 88.6]
Gender ag strata {0.003%
Male m=71%) (b) (4) {n=696) :

85.2782.4. 87.7) (b) (4) 77.6[74.3. 80.6)
Female =381 () @)~ (m=508)

87.3[84.3,80.0) (b) (4) 86.5[83.3, 89.1]
BMI (kg/m®) as strata 0.003%
=25 {n=269) (b) (4) {n=230)

§5.0{831.5.89.8] @ T 81.2{75.8. 85.8]
2330 {n=470) (b) (4) =3035)

§47[8i.1,87.8) ®@ T 82.8{70.2, 36.0%
»3( {n=343) (b) (4) (n=340"

87.7[84.7,40.3] (b) (4) 8§1.1{77.6, 84.3]

Source: Table 2.7.x., p.64, Module 2.7.3, NDA 22-287

Medical Officer Comments:
Similar results are seen in the integrated analysis for the other subgroups mentioned above.
Overall, it appears that the subgroup analysis for this primary endpoint:

1. confirms the results seen in the ITT population (significant differences seen
between treatment groups and comparator for all subgroups); and,

2. does not reveal any imbalance to indicate that any one subgroup is driving the
efficacy results (treatment response rates are similar between male and female,
smoker and non-smoker, etc.)
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6.1.7 Analysis of Clinical Information Relevant to Dosing Recommendations

In the Phase 1 studies, the pharmacodynamic profile of dex MR was assessed by measuring
intragastric pH. The dex MR doses evaluated in Studies T-EE04-084 and T-EE04-085 were
chosen based on results from 2 Phase 1 PK/PD studies (Studies T-P104-071 and T-P105-122).

In order to evaluate the relationship between plasma exposure of dex and the pharmacological
response, the mean 24-hour intragastric pH, the percentage of time pH was >4.0, and AUC
values following oral administration of dex MR 30 mg, 60 mg, 90 mg, and 120 mg from Studies
T-P104-071 and T-P105-122 were combined. Estimates from exposure-response analyses
indicated that dex MR doses ranging from 30 to 90 mg would result in gastric acid suppression
similar to or higher than that typically observed for lansoprazole. Doses of dex MR 30 mg or
lower would be unlikely to provide gastric acid suppression greater than lansoprazole, while
doses higher than 90 mg would be unlikely to provide meaningful additional pharmacological
benefit; therefore, dex MR doses of 60 and 90 mg were selected to be included in the Phase 3
healing of EE studies.

Medical Officer Comments:

The approach outlined above is rational from a biopharmaceutical perspective, and the
clinical efficacy results as discussed above appear to support the choice of dose in that they
demonstrated non-inferiority when compared to lansoprazole. However, as discussed at
length in Section 6.1.4 above, the doses chosen did not show any clinically meaningful
treatment difference over currently available therapy.

6.1.8 Discussion of Persistence of Efficacy and/or Tolerance Effects

Persistence of healing and/or tolerance effects were assessed in the 6-month maintenance of
healed EE studies and will be discussed in Section 6.2 of this review.

6.1.9 Additional Efficacy Issues/Analyses

Medical Officer Comments:

The sponsor’s proposed indication includes the following language: “Healing(b) (4) |
(b)  of all grades of erosive esophagitis.” Although the reviewer believes the sponsor has
demonstrated adequate evidence of dexlansoprazole’s efficacy in healing of all grades of
erosive esophagitis(b) (4)

(b) (4)

(b) (4)

For this reason, the reviewer believes that the indication should be changed to “healing of
all grades of erosive esophagitis.”
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6.2 Maintenance of healing of erosive esophagitis (MHEE)

The second indication sought by the sponsor for this application is for “maintaining healing of
erosive esophagitis (0) (4) The sponsor is seeking approval for(®) 30 mg
(b) (4) of dex daily for this indication. .

6.2.1 Methods

6.2.1.1 Overview of Study Design
Two studies were performed as follows:

e Study T-EE05-135, which was a randomized, placebo-controlled, double-blind,
multicenter trial comparing 3 arms: dexlansoprazole 60 mg daily, dexlansoprazole 30 mg
daily, and placebo for 6 months

e Study T-EE04-086, which was also a randomized, placebo-controlled, double-blind,
multicenter trial comparing 3 arms: dexlansoprazole 60 mg daily, dexlansoprazole 90 mg
daily, and placebo for 6 months

These were both 6-month extension studies designed to evaluate maintenance of healed EE in
subjects from 2 previous studies, T-EE04-084 and T-EE04-085, which evaluated endoscopic
healing of EE. Enrollment in these studies required that subjects had already achieved
endoscopically-proven healed EE in the short-term healing studies.

During the 6-month Treatment Period, subjects self-administered study drug orally QD before
breakfast. Subjects documented the daily presence and maximum severity of daytime and
nighttime heartburn symptoms and use of rescue medication throughout the study via a twice-
daily diary. Subjects returned for study visits after 1, 3, and 6 months of treatment, and
underwent various procedures at each visit, including an endoscopy. Subjects who showed
recurrence of EE by endoscopy at any visit were discontinued from study drug.
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The figure below illustrates the process by which patients were enrolled in the MHEE studies
following their participation in the HEE studies.

Figure 3: Schematic of HEE and MHEE Studies

, Maintenance of Healed EF Studies
. . : T-EE04-086
Healing of FF Studies i | Treatments: dexlansoprazole MR 60 mg QD
T-EE04-084 and T-EE0£-085 ; dextansoprazole MR 90 mg QD
Treatments: dexlansoprazols ME. 60 mg QD E » placebo
dextansoprazole MR 90 mg QD ! T-EE05-135
lanzoprazole 30 mz QD i | Treatments: dexlamsoprazole MR 30 mz QD
! ' dextansoprazole MR 60 mg QD
i placebo '
| ! ] |
I ] | |

Day-lor 4 — 8 weeks treatment Final Visit of EE Month 1* Month 32 Month 6 or
Basaeline Heahing Study er Final Visit
Day -1 of
Maintenance Study

Source: Figure 2.7.3.2.a., p.24, Module 2.7.3, NDA 22-287

Medical Officer Comments:

It is appropriate to enroll subjects who have completed the healing of EE studies when
seeking a claim for “maintenance of healing of EE.” However, it is interesting to note that
those patients who achieved healing of their EE on lansoprazole in the HEE studies were
re-randomized to treatment with dex or placebo in the MHEE studies. These patients are
thus establishing dexlansoprazole’s efficacy in maintaining healing of EE even though they
did not use the product to achieve their initial healing.

The reviewer does not feel this compromises the analysis of the efficacy of dex for the
MHEE indication, however. In fact, it is clinically useful to evaluate the ability of dex to
maintain healing in patients who took lansoprazole to achieve healing of their EE, since
such switching between products occurs in clinical practice.

The following table presents more detailed information regarding number and location of study

sites, study objectives and endpoints, and number of subjects by arm. (More detailed discussion
of endpoints will follow later in this section.)
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Table 20: Description of Controlled Clinical Efficacy Studies for MHEE

Number of
Study Sites*
Study I Sindy Status
Orverall Sudy Design
Study Date of Study Exnrollment
Location{s) | Start'Comgletion| Actoal/Planued | Coutrol Type Stady Objectives Endpoinis®
-EZ03-180 Corplen [ [Rardosmized, dewole- [To ass2ss the eficacy o MAIETeDAbe 0F Hovilg A0s  [EIAKACY. 162 parcantige of
bird, péacebo-  Eafery of dexlansopramole MR {30 mg QD ard £0 g Jsubjaciz who maintuined kealsd ES
[rited Noay-06May-07 45430 ceatreded [0} conmparad to placeso in subjects with healed BE; jover § meatiss a5 assassad by
IStabs, b.= saonn.a:} obfiscrives ware 10 25zess the efficacy of godoscopy.
[Anstraliz, Blacsbo ugt azale ME. {30 me QD and 0 mg GD)
ICenzda, the on:p’me to placebo In selie? of daytinee acd afety: Adverse svenrs, physical
[Czech: hizhtims hearttaim over § manths floeagh the waringdion, ctricad laboratesy
Flapublic, Follacrion of dafly diaries in subjects with Eealed BE.  [atues, fasting sammy pastrin Eaaels,
Estexia, =astric biopsies, ard vital sizms.
udia, Stody and Coutrel Dregs Subjects by Arm Mediae Aze | Duration of Study Population and
Lari, Dose. Route, Regimen [EnterediCompleted’| Cender MT (Rauge) Treatment Primary Inclusion Criteria
fithznia, [Tz ol dextemzonrzzole MR (L )R i1 4952183 ,\ & ownths s and fermzlas =1¥ years of ag2)
Paland, and | &0 me ore? dextznzoprzole ME. QD 13810 7454 49,0 (2278, ho succassfidlly complersd
Slovzkia otz placsae QD 147723 TA75 308 {13- 84‘ ':ED-%-US-# or T-EEG4-085 with
doszopically proven haaled EE
1 uirimz medrtemAncs Ay,
Number of
Study Sites”
Study [ Study Status
Orverall Stady Design
Study Date of Study Eanrcllment
[Locatiowsy | Start/Completion | ActualiManned | Condrel Type Shady Objectives Endpoinis®
-ZEYH-LSH Lorglae 105 ardoonized. dovale- [0 asses; the eEIcACy M MMelienace o hadad BE  [ETACACY. 102 Pelceninge of
blird piaceba- d safery of deslansopmzela MR (W mz QD 2and  pubjact wihe maintired kealed ES
Urdted Jam-DNen-06 251450 contreded 0wg, (D) compared to-placebo sulbes with fover § neeaths 35 assassed by
B dled EB; the secondary objectives m w .Lsan the erdoscopy.
Placsho acy of dedemsoprazole MR (60 mz QD
0 mg D) conmpared roplaccho i relizf of dﬂyzl.na [Safety: Adverse avents, physical
4 righttime hearbum over 6 mowrhs througkithe  xaminzion, chinical Laborstory
Folizcdon of deily diaries in subjects with haat:d EE. [vabues, Basting seram gastmin fevsls,
) z2stric biopsias, and wital siens.
Study and Control Drogs Subjects by Arm Mediaw Age Duration of Stody Population and
Duose, Route, Regimen [Entered'Cornpleted’| Gender A/F Range) Treatment Primary Irclusion Criteriz
60 me cra? dexdamzonrzzale MEGL 1561y RS 486 (=813 Gmonthe  [Wales and femalss 21X years of aga|
50 me ora! dextamzoyraole MR QD 1527103 el 514 (i8-83) who succassfidly corplersd
or placedo QD Tdl? T 8.0 (19-81) -EE04-084 or T-EEG4-033 with
prdoscopically proven hazled EE
requiring meirrsnance therapy.

Source: Table 2.7.3.2.a., p.21-22, Module 2.7.3., NDA 22-287

6.2.1.2 Eligibility Criteria
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