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1. Executive Summarv

Esomeprazole (Nexium®), the S-enantiomer of omeprazole, is an inhibitor of gastric

acid secretion. It is currently indicated for the treatment and maintenance therapy of a

variety of acid-related GI conditions. The recommended adult dose is 20-40 mg QD for
" The approved dosage forms of Nexium are 20 and 40 mg Delayed Release

Capsules.

In the current application, the sponsor has developed an 1.V. formulation of Nexium to be
used as an alternative to Nexium Capsules. The I.V. formulation is intended for short-
‘term (10 days) treatment of GERD — patients ————oral —1in not possible
or not -appropriate. The submission consists of fourteen studies; thirteen clinical
pharmacology studies evaluating the PK and PD aspects of LV. esomeprazole and a
single clinical study evaluating the safety and efficacy of I.V. esomeprazole.

The findings of the completed clinical pharmacology studies indicate that while
substantial PK differences are observed with I.V. administration of esomeprazole relative
to P.O. administration on Cmax and AUC values, smaller differences are observed
between the PD profiles of the two drug products. The clinical relevance of such PD
differences is unknown. Moreover, administration of esomeprazole 1.V. doses of 20 and
40 mg over an infusion period of 30 min results in a similar PD profile as that of the a
comparable esomeprazole 1.V. dose infused over 3 min.

Overall, the sponsor has adequately characterized the clinical pharmacology and
biopharmaceutics-related aspects of the drug product.



A. Recommendations

From the view point of Office of Clinical Pharmacology and Biopharmaceutics, NDA 21-
689 1is acceptable provided that a satisfactory agreement is reached between the Agency
and the sponsor with respect to proposed language in the package insert. See Appendix 1
for the Agency proposed package insert.

B. Phase IV Commitments

None.

APPEARS THIS WAY
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C. Summary of CPB Findings

NDA 21-689 consists of fourteen studies; thirteen clinical pharmacology studies
evaluating the PK and PD aspects and a single clinical study evaluating the safety and
efficacy of I.V. esomeprazole.

The results of three clinical pharmacology studies (SH-QBE-0006, SH-QBE-0045 &
SHQBE-0061) are not addressed in the current review as they were originally submitted
and reviewed under NDA 21-153 (Nexium® Delayed Release Capsule) In addition, the
findings of those studies are duplicated by other studies in the current submission.

Administration of esomeprazole L.V. at doses of 20 and 40 mg QD results in markedly
higher Cmax and AUC values relative to comparable P.O. doses. However, consistent PD
differences of a smaller magnitude are observed between 1.V. and P.O. esomeprazole
following multiple dose administration. In addition, administration of esomeprazole LV.
infusions ranging in duration from 3 to 30 min results in similar PD profiles.

APPEARS THIS WAY
ON ORIGINAL
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I1. Question-Based Review

A. General Attributes

Esomeprazole is the single S-enantiomer of the proton pump inhibitor (PPI) omeprazole,
and acts through inhibition of the proton pump enzyme H'/K'-ATPase located in the
parietal cells of the gastric mucosa.

Esomeprazole (Nexium®) Delayed Release Capsule (20 and 40 mg) was approved in the
US in February 2001. The recommended dosages are: 20 mg or 40 mg once daily for the
treatment of erosive esophagitis (EE), 20 mg once daily for the maintenance of healed EE
to prevent relapse, and 20 mg once daily for the short-term treatment of Ssymptomatic
GERD. -

——

B. General Clinical Pharmacology
1. Is esomeprazole L.V. comparable to esomeprazole P.O. on PK/PD profiles?

A total of thirteen PK/PD studies were conducted assessing the comparability of
esomeprazole P.O. and LV. using 24-hr intragastric pH in healthy subjects and
pentagastrin-stimulated gastric acid output in GERD patients.

Studies SH-NEP-0002 and SH-NEP-0008 evaluated the comparative PK and PD aspects
of esomeprazole following P.O. and 1.V. administration based on 24-hr intragastric pH in
healthy subjects. Identical study designs were employed in the two studies. Healthy male
and female subjects received esomeprazole (20 mg dose in study SH-NEP-0008 and 40
~ mg in study SH-NEP-0002) as a 30 min 1. V. infusion or an oral capsule QD for 5 days in
a randomized, double blind, two-way crossover design separated by a washout period of
at least 13 days. In each treatment period, blood samples were drawn for determination of
esomeprazole PK for up to 24 hrs post-dose and 24-hr intragastric pH monitoring was
conducted on days 1 and 5 of each treatment using a-———— - microelectrode.

APPEARS THIS WAY
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Table 1. Estimates of geometric means of the primary PK parameters after I.V. and

P.O. administration of 20 mg multiple doses of esomeprazole

Yariable Stdy Day n Treatmsnt Estimatw 95% Cl
Lvger Upper
AUC 1 A 2y i 340 2.59 479
o] Amg po 1.8 148 236
5 22 XAy e 51 3.95 661
2 2010 P 3.02 2.03 506
AL 1 24 Xy ie 3.3 263 428
24 20 po .8 1.33 215
5 3 g i 511 400 B.53
A] 20T po 3.8 298 156
Crna 1 -t 20mg i % 1 1.0%
24 21 [0 (.78 SYiL] Q.45
5 3 20mg i .85 316 142
23 20000 po 1.5} 1.28 1.92
by 1 3 Aang i (1R02] Qa7 0.8
2 i o 0.0 280 113
§ 2 g e 1.03 Qan 1.22
2 200 o 112 : a5 1.3
L 1 ] oy i 12403 13.06 0.8
K 23 0mg i .25 9.03 14.01
sz 1 2 Ay i 1645 .10 1792
5 23 2mg i 1513 1168 15.73
F | 23 Amy po 55 0.43 n.63
5 2 2omgpo nis Q.67 0.95

Table 2. Estimates of geometric means of fhe % time pH > 4 after
LV. and oral administration of 20 mg multiple doses of esomeprazole

Sludy day Traaiment Estimate a4 Tl
' Lower Uppar
1 g iy 0.4 4.6 B3
20 o o I A 333
AJMY - 20my [0 2.0 -1.0 5.9
& amgiv 19.5 41.9 512
My pi 511 435 I
20myg iy - zr.mg [ -5 -7.8 1.7
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Table 3. Estimates of geometric means of the primary PK parameters after I.V. and oral
administration of 40 mg multiple doses of esomeprazole

Variable Study Day n Treatment Estitnate 95% GI
Lovrer Upper
ANC Dawy 1 38 A0 gy i RER B.20 11.3%
38 40mgpo. 5.4 4493 IS
Dag 5 32 40 my iv 16.21 14.46 18.15
38 AL my pa 12.55 11.20 140
AN Dy 1 38 A0 myg) 1y 8.14 11.81
@ A nig po 4587 .06
Derg & 38 Al g be 143 1748
33 40 i) o 12.33 1106 13,55
— Day 1 39 A0 mg iy 5.77 5.04 7.58
35 A0 g po 297 255 332
Dy 5 37 40 mg iv 7.5 893 als
37 40 me) po 4,60 4.25 4.99
by Doy I 3% A0 my i 105 194 117
38 40 ng po 1.01 D.aa 113
Dig & 33 A0 g i 1.1 1.30 1.52
32 A0 g po 1.38 ] 28 142
Ll Doy 1 35 A0 g iy 1132 10.04 13.68
Day 5 33 40 my iv 13 .33 7495
¥sg Dsig 1 39 A0 my) ie 1571 14 .56 16.60
Dy & 38 QU iy i 14.32 13.50 15,20
F D 1 3@ AT mi) po a.60 055 065
D & ki A0 g po 0.78 .74 (.82

£dop) 21qeIEAY 15°€

Table 4. Estimates of geometric means of the % time pH > 4 after 1.V. and oral

administration of 40 mg multiple doses of esomeprazole

Study Day

Treatmant

Estimats

5% CI

Lower Upper
1 A0 me 421 35.2 491
40 mg po H5 oA 435
40 mg) i - 40 g pu 3.6 17 100
3 A0 g i 3.2 G624 00
40 mg po 535 W 674
40 i) 1 - 40 mg po 25 1.5 58
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The results of study SH-NEP-0008 indicate that administration of esomeprazole 1.V.
results in Cmax and AUC values on day 1 that are higher by 128% and 66%, respectively
relative to the oral capsule, decreasing to 63% and 29%, respectively on day 5. The
results of study SH-NEP-0002 indicate that administration of esomeprazole 1. V. results in
Cmax and AUC values on day 1 that are higher by 324% and 82%, respectively relative
to the oral capsule, decreasing to 146% and 31%, respectively on day 5. As for the PD
profiles, the results of the two studies indicated that the PD profiles following
administration of similar doses of 1.V. and oral esomeprazole are comparable in healthy
subjects.

Four studies (SH-NEP-0011, SH-NEP-0012, D9615C00013 & D9615C00014) evaluated
the comparability of esomeprazole P.O. and L.V. (3 min injection and 30-min infusion) on
pentagastrin-stimulated gastric acid output in GERD patients. The four studies employed
identical study designs.

Male and female GERD patients, with or without a history of EE received esomeprazole
(20 mg in studies SH-NEP-0012 & D9615C00014, and 40 mg in studies SH-NEP-0011
& D9615C00013) as either an oral capsule or an 1.V. infusion (3 min injection in studies
D9615C00013 & D9615C00014, and 15-min infusion in studies SH-NEP-0011 & SH-
NEP-0012) QD for 10 days in a randomized, open label, two-way crossover design
without a washout period (total study period 20 days). Basal and maximal pentagastrin-
stimulated acid outputs were measured 22-24 hours on day 10 of period 1 and on days 12
and 20 of period 2. After an overnight fast on the aforementioned days, gastric juice was
aspirated over two 30-min periods for basal acid output (BAO) measurement. Thereafter,
pentagastrin (6 ng/kg) S.C. was administered and four 15-min samples were collected for
maximal acid output (MAQO) measurement.

Table 5. Estimates of mean MAO values after administration of 20 mg doses
as either a 15 min injection or P.O. for 10 days (study SH-QBE-0012)

E20 yral EX01Y inf
(=44} in=44 Ratin (¥/0ral}
) ] 1-Sided 935 \
I8 Arilh, 18 Arilh, I$ upper ?&?
Axid QRMCLICICAD Nfagp  WEOMRIECINED  ypa ovnlrie  vonfidomee R,
futput 3% {h {3y (5% Ch {(31h mesn fimit* E
Man kil 526 41 08 135 S o

old) Q20040 WY QTR W

B
R
()
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Table 6. Estimates of mean MAO values after administration of 40 mg doses
as either a 15 min injection or P.O. for 10 days (study SH-QBE-001 D

EAN gl Ed01Y inf
=475 {n=4T) Ratio (1¥0rl}
. , ) i 1-iited 93%
(& Arilh 13 Arith. LS pper
Acid ROOMCEIC AN gpgn  SCOMCITROUON My seomric  eonfitince
wutpul Us% Ch hil]] {95% 1) {8BY LY Tt *
MAD 24 KA A 4.4 135 1.7
fmmoldi {1.55 w3.25; (2.8 (20810 4.36) (355

Table 7. Estimates of mean MAO values after administration of 20
mg doses as either a 3 min injection or P.O. for 10 days (study D9615C00014)

E20 wral E20 1V inj
tn=42j £n=42) Ratin 1V Irali
L5 Arith. L8 Adith. 1-Sided 0957%
Avcikd genmetric nsn Miean wennmeiric tean Mian LS pomnetric  wpper eoniidince
untput 5 U1 51y 93 LT =30 HEAD. limait *
A0 ENE 327 144 296 108 I.44

el Ty 2. 18 1o .03 £33 {2.536 k 5000 [ i

Table 8. Estimates of mean MAO values after administration of 40
mg doses as either a 3 min injection or P.O. for 10 days (study D9615C00013)

Bl porad E40 TV jnj
[%-51) NS Ratio (1¥531)
L-Sidet 93
o . Arith. . B Arith, L5 upper

Acid L& gemnetriv mean Meun L5 givametric meain Moem mucmetric ennbibenre
kgLt (L=t 1] &1 LR 1) (S0 s Tirmi *
MAD 238 441 {31 h LER 306380 (K1} 1.82
(U BTR Y] {197 w355 J2 30 6 5475

Overall, the PK/PD data indicate that there are substantial PK differences (Tables 1 and
3) as well as less pronounced PD differences (Tables 5-8) between LV. and P.O.
administered doses of esomeprazole in GERD patients. The PD profiles following
administration of similar 1.V. and P.O. esomeprazole doses are comparable in healthy
subjects. The clinical relevance of the observed PD differences between LV. and P.O.

administered esomeprazole in GERD patients is unknown.

2. Are the PD profiles of esomeprazole comparable between L.V. infusions given

over a period of 3-30 min?

NDA 21-689, Nexium 1.V. 9



Study SH-NEP-0003 evaluated the comparative PK/PD profiles of a 40 mg esomeprazole
LV. infusion administered over either a 3 min or 30 min period. Healthy male and female
subjects (n = 41, age 28.5 * 6.7 years, wt 73.2 + 10.0 kg) received 40 mg esomeprazole
as either a 3 min or 30 min L.V. infusion QD for 10 days in a randomized, double blind,
two-way crossover design separated by a washout period of at least 13 days. In each
treatment period, blood samples were drawn for determination of esomeprazole PK up to
24 hrs post-dose. 24-hr pH monitoring was conducted on days 1 and 5 of each treatment
using a microelectrode attached to a Mark III Gastrograph data-logger.

Table 9. Estimates of geometric means of the primary PK parameters after
administration of 40 mg doses as either a 3 min injection or 30 min infusion

Nariahile Sindy Day n Traatment Geomatric B5%, 1

Meaty Lower  Upper

AUC Day 1 3 irjection NI 618 8.20
il ifusion L7 5.30 7.20

Cay 10 11 injdion 1258 1138 13.02

11 inusion 10,96 091 12013

R Day 1 41 injection 116 N E 335
11 ifision 610 5.24 FAL

lay 10 41 injection 1240 1120 124

41 irfnsion 088 0 122

Lmax Day 1 11 injection .83 10.62 13238
A1 ifusion 5447 1.8 a1

Ay 1a i injecticn 1354 1260 1457

41 irfusion Fim 6.51 153

1% Dayg 1 3 injaction 0.39 0.5} 1.00
41 ifnsin 0.3 0.7 0.93

Day 10 11 irjeiciion 1.23 1.4 13

11 ifnsion 113 1.8 1.23

1 [y 1 3N injction I8 13,85 13.85
4 ifusion 1860 16.02 .19

[ay10 4 injection R 831 10,16

11 irfnsion 154 053 1166

g Day 1 N irjection 0.1 15.68 2.1
11 inusion 2003 18.68 7149

] 11 injeclinn 1534 14.50 1603

i1 inmnsin 16.48 18.15 1385

Table 10. Estimates of geometric means of the % time pH > 4 after
I.V. administration of 40 mg single doses of esomeprazole over either 3 or 30 min

DBay Treatmesn Estimate 95 C
Lower LUpper
1 injecticn 323 26.6 3.0
infusion 331 3 348
injection-nfusion 0.8 -4 24
10 injecdian 51.2 528 616
infusign 855 61.2 60.0
injectinn-infusion 1.6 DR 4.4
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The results indicate that administration of a 40 mg dose of esomeprazole as a 3 min
injection results in Cmax values that are higher by 117% and 93% on days 1 and 10,
respectively relative to a 30-min infusion. The PD profiles however are similar following
administration of 40 mg doses of esomeprazole as either a 3-min or 30-min infusion.

The findings of study SH-NEP-0003 suggest that I.V. infusions of esomeprazole given
over a period as short as 3 min and as long as 30 min are likely to yield similar PD

profiles.

E. General Biopharmaceutics

The proposed 1.V. formulation for esomeprazole 20 and 40 mg contains an esomeprazole
sodium salt instead of the esomeprazole magnesium salt in the oral formulation. The
sodium salt was selected because the water solubility of esomeprazole magnesium was

insufficient for the 1.V. formulation.

Table 11. Composition of esomeprazole I.V. 20 mg

Componenis Quunlity {per dase}  Fancéion Sandard
Esomeprazols sedinm for injeenon 213 mg Dz substance Admidencea
{oresponding 1o esome preols ) (205 1)

Edetste disadimm 1.5 mg Cheslating agent LR
Sechum hydmxick: ~— phladjusting agent  NF

Table 12. Composition of esomeprazole I.V. 40 mg

Components Quantity \per deose) Funelion Sandard
Excamupraale saodinm jor injection . 425 me Drug substunce At riZencea
Ceirresponding teoesonwprwole ) 2)

Edetue disodivm 1.5 g Cl'nl»:'lzuing sl LIS
Sodlium hydrexick —_— pH adjusting sgent 8F

F. Analytical Section

An HPLC method (BA-222) was validated for omeprazole in human heparinized
plasma using a sample volume of 500 pL. Samples were extracted with dichloromethane

then injected into the HPLC system.

Linear Range: 25-100,000 nmol/L

Limit of Quantitation: 25 nmol/L

Table 13. Quality Control Inter-day Variation (n = 10)

%
%
%

3

— amol/L —amol/L — nmol/L
Absolute Recovery 97.0 97.7 99.9 _
C.V.% 10.6 0.6 0.6 -

NDA 21-689, Nexium LV.
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NDA: 21-689/ Study SH-NEP-0001 Study Date: Jan-Mar 2001

Type of Submission: Tolerability and PK of Esomeprazole L.V.

Study SH-QBE-0001 is entitled,

“TOLERABILITY AND PHARMACOKINETICS OF ESOMEPRAZOLE AFER
INTRAVENOUS ADMINISTRATION TO HEALTHY SUBJECTS”.

Objectives .
To assess the safety, tolerability and PK of Esomeprazole following I.V. administration.

Study Design

Healthy male subjects (n = 12, age 26.1 * 4.6 years, wt 763 + 6.6 kg) received a
maximum of two doses on different occasions in a randomized, double blind, placebo
controlled, dose escalation design separated by a washout period of at least 10 days. On
each dose regimen, 3 subjects received Esomeprazole 1.V. while 1 subject received
placebo. In each treatment period, blood samples were drawn for determination of
esomeprazble before and at 5, 10, 20, 30 min and 1, 1.5, 2, 2.5, 3, 4, 5, 6, 8,10, 12 and 24
hrs post-dose.

Table 1. Summary of the dose administration schedule

Dase step | Daose of esomeprazole (man):

1 40 mir as aninfusion over 20 minules 0

2 80y as an infusion cver 20 minutes Qyt

3 108 3 as an infusion over 20 minutes 4!}6 o

4 100 myg ag an infusion oreer 20 minutes ,lt?b je

repeated 12 hows later

3 40 my ag an injection aver 3 minules

Analytical Assay

Plasma samples were analyzed for esomeprazole according to method # BA-323 (LOQ =
25 nmol/L).

Pharmacokinetics

The following pharmacokinetic parameters were estimated for esomeprazole using non-
compartmental analysis: tyax, Cmaxs CL, AUCy¢ and AUC,....

NDA 21-689, Nexium L.V. 28



Results

Table 2. Estimates of geometric means of the primary PK parameters after LV.
administration of escalating doses of esomeprazole

—

Daoss B AUC Do CL 15 Yis

g {umel il fumaliE) (L) 1m il

Inje:ction 40 3 TA2 14,00 14,80 D93 16,30 Qv

Infusion 40 3 458 535 2473 059 1808 G

Infusion &2 ' & 19.02 123 1218 115 18.16 vyb

Infusion 100 3 018 1748 962 137 18m 60:9

Irfsion 10+ 150 {1# dose) 3 34.35 15.78 443 155 1780 6/0
Infusion 100+100 (2 dse) 3 39.37 1546 755 173 1746 %

Intravenous administration of esomeprazole as single 20-minute infusions of 40 mg to
100 mg, two consecutive 20-minute infusions of two 100 mg separated by 12 hours and
as a single 3-minute injection of 40 mg in healthy male subjects were well tolerated at
all dose-levels.

Admunistration of escalating LV. doses of esomeprazole resulted in greater-than-
proportional increases in AUC and a decrease in total clearance (CL), which points to
non-linear PK at the studied dose range.

Reviewer’s Comments

» LV. administration of esomeprazole up to 100 mg appears to be well tolerated.

» As might be expected, Cmax of esomeprazole was higher when 40 mg esomeprazole
was administered as a 3-min infusion relative to a 20-min infusion.

APPEARS THIS WAY
ON ORIGINAL
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NDA: 21-689/ Study SH-NEP-0002 Study Date: Aug-Oct 2001

Type of Submission: Multiple Dose PK/PD in Healthy Subjects

Study SH-QBE-0002 is entitled,

“A DOUBLE-BLIND, RANDOMISED, TWO-WAY CROSS-OVER
COMPARATIVE STUDY OF 40 mg ORAL AND INTRAVENOUS
ESOMEPRAZOLE REGARDING EFFECT ON 24-HOUR INTRAGASTRIC pH
AND PHARMACOKINETICS DURING ONCE DAILY ADMINISTRATION FOR
FIVE DAYS IN HEALTHY MALE AND FEMALE SUBJECTS”.

Objectives

To assess the comparative PK/PD profiles of 40 mg esomeprazole administered as either
L.V. solution or oral capsule.

Study Design

Healthy male and female subjects (n = 39, age 25.7 + 5.6 years, wt 72.3 + 10.4 kg)
received 40 mg esomeprazole as a 30 min I.V. infusion or an oral capsule QD for 5 days
i a randomized, double blind, two-way crossover design separated by a washout period
of at least 13 days. In each treatment period, blood samples were drawn for determination
of esomeprazole before and at 5, 10, 20, 30, 45 min and 1, 1.5,1.75,2,25,3,.5,4,5,6,
7, 8, 10, 12, 13 and 24 hrs post-dose. 24-hr pH monitoring was conducted on days 1 and
5 of each treatment using a ———_——microelectrode.

Of the enrolled subjects, 37 were CYP2C19 extensive metabolizers while 3 were poor
metabolizers.

Analvtical Assay

Plasma samples were analyzed for esomeprazole according to method# BA-222 (LOQ =
-25 nmol/L).

PK/PD assessments

The following PK parameters were estimated for esomeprazole using non-compartmental

analysis: tmax, Cmax, CL, AUCp; and AUCy-.. The following PD parameters were
estimated for esomeprazole: % time with intragastric pH > 4 and median pH during the
24-hour monitoring period.

NDA 21-689, Nexium I.V. 30
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Results

Table 1. Estimates of geometric means of the primary PK parameters after L.V. and oral
administration of 40 mg multiple doses of esomeprazole

Variable Study Day B Trzatment Estimate GR% Gl
Lovier Upper

AJC Dy 1 i A0 1M i 9,88 3.20 .82
39 A0 mg po .84 482
ety 5 38 Ay iy 15.21 1445
78 A0 Mg pia 1255 171 20 14.08
Al Dy 1 39 A0 my iv 9.81 S I
34 A0 mg) po ] g7 i
Dieey & W A0 myy b 16,06 14.34 17498
38 40 i) po 12.38 11.06 1326
Cinay gy 1 ki 4 my s 6.77 6.04 1.58
3% 40 g o 457 265 132
Dty 5 37 40 mg iw LE 5.93 g1z
37 A0 me) [ 3.5 .25 4.94
Iy Dy 1 39 40 mg iy 1.0% G5 1.17
34 A0 iy po 1M Qa0 113
Dt & K] A0 ey i 141 1.30 1.52
38 AL g o 1.38 1.28 1.49
Cl Deig 1 39 40 mg T 1172 ] 13.68
D 5 33 A0 e i i3 520 795
s Dag 1 9 A0 mgy i 1871 1456 16603
Diay & 38 A0 i) iy |4.32 13540 15,20
F Day 1 34 AT mg po 0.50 055 .65
Ciapy & 38 A0 Mg po 0.79 074 13.82

Table 2. Estimates of geometric means of the % time pH > 4 after V. and oral
administration of 40 mg multiple doses of esomeprazole

Study Day Treatment Eslinmate 5% L1
Lower Upper

1 A0 gy i A2 B2 481
A0 gy o 8.5 25 135
A0 1 b - 40 mg 5.5 1.2 10.0
) A0 my i BE.2 G2.4 .0
A0 mg po G3.5 .7 G7.4
40 g i - A0 mg o 26 -5 5.8
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The results indicate that administration of esomeprazole LV. results in Cmax and AUC
values on day 1 that are higher by 128% and 66%, respectively relative to the oral
capsule, decreasing to 63% and 29%, respectively on day 5. The absolute bioavailability
of the oral capsule increased from 60% on day 1 to 78% on day 5 (Table 1).

The PD data indicate that the PD profiles following administration of similar doses of
L.V. and oral esomeprazole are comparable in healthy subjects (Table 2).

Reviewer’s Comments

* Administration of multiple doses of esomeprazole resulted in greater-than-
proportional increases in Cmax and AUC and a decrease in total clearance (CL),
which points to non-linear PK. This was more prominent for the oral route than the
LV route likely due to involvement of saturable first-pass metabolism.

* Despite the large PK differences observed with LV. and oral dosing, no substantial
PD differences were observed, particularly on day 5. This is consistent with the 40
mg dose of esomeprazole being at the plateau phase of the dose-response curve.

ON ORIGINAL
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NDA: 21-689/ Study SH-NEP-0003 Study Date: Jan-Apr 2002

Type of Submission: Multiple Dose PK/PD in Healthy Subjects

Study SH-QBE-0003 is entitled,

“A  DOUBLE-BLIND, RANDOMISED, TWO-WAY CROSS-OVER
COMPARATIVE STUDY OF 40 mg ESOMEPRAZOLE GIVEN
INTRAVENOUSLY OVER A PERIOD OF 3 OR 30 MINUTES
-REGARDING EFFECT ON 24-HOUR INTRAGASTRIC pH AND
PHARMACOKINETICS DURING ONCE DAILY
ADMINISTRATION FOR 10 DAYS IN HEALTHY MALE AND
FEMALE SUBJECTS”.

Objectives

To assess the comparative PK/PD profiles of 40 mg esomeprazole 1.V. infusion
administered over either a 3 min or 30 min period. :

Study Design

Healthy male and female subjects (n = 41, age 28.5 + 6.7 years, wt 73.2 £ 10.0 kg)
recetved 40 mg esomeprazole as either a 3 min or 30 min 1.V. infusion QD for 10 days in
a randomized, double blind, two-way crossover design separated by a washout period of
at least 13 days. In each treatment period, blood samples were drawn for determination of
esomeprazole before and at 5, 10, 20, 30, 45 min and 1, 1.5, 2, 2.5, 3,4,5,6,7,8,10, 12,
13 and 24 hrs post-dose. 24-hr pH monitoring was conducted on days 1 and 5 of each
treatment using a microelectrode attached to a Mark IIT Gastrograph data-logger.

Analvtical Assay

Plasma samples were analyzed for esomeprazole according to method # BA-222 (LOQ =
25 nmol/L).

PK/PD Assessments

The following PK parameters were estimated for esomeprazole using non-compartmental

analysis: tmax, Cmaxs CL, AUCy.¢ and AUCy... The following PD parameters were
estimated for esomeprazole: % time with intragastric pH > 4 and median pH during the
24-hour monitoring period.
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Results

Table 1. Estimates of geometric means of the primary PK parameters after
administration of 40 mg doses as either a 3 min injection or 30 min infusion

Yariable Study Bay n Traatment Geomatric 95%. 1
Mean: Lowar  Hpper
AUC Day EY irjection i10 6.8 8.20
Y ifusion B.1% 530 120
By 10 41 injeclion 12.58 11.38 13.02
H infusion 0% Do 1213
A Dag 1 11 injection 116G 6.15 8:33
4 irfnsion 610 5.1 i
Day 10 11 injection 1249 11.29 1321
1 irfision maF .83 1202
Cmix Day 1 4 injection .87 .62 13.28
1 intnsion 547 189 6.1
Day 10 1] irjaction 1355 12.60 1457
it iusion 1.0 551 753
% Chay 1 2 injection 0.33 0.7 1.00
# infusion .35 0.6 .08
Day o 11 irjaction 1.23 104 1.34
1 irfusin 1.8 1. 1.28
Cl Day 1 ] injecticn 1010 13735 1235
il infusion 1868 16.02 2179
[y 10 1 irjection 9.19 8.3 10,15
11 irfusion M54 053 1166
Yss Day 1 kY] injection 1685 1558 18.11
. 1 irfsin AR 18.68 149
[y 10 11 injction 15.34 1440 16.03
o1 ifnsion 1008 16,18 1195

Table 2. Estimates of geometric means of the % time pH > 4 after
LV. administration of 40 mg single doses of esomeprazole over either 3 or 30 min

Day Treatmeant Estimate 950 CY
Luyar Upper
1 injextion 323 266 a8a
infusion 331 213 388
injeclion-nfusian .2 -4 24
10 injecion 512 528 616
infsion 556 51.2 gna
injeciigniniusion 1 1.7 4.4

The results indicate that administration of a 40 mg dose of esomeprazole as a 3 min
injection results in Cmax values that are higher by 117% and 93% on days 1 and 10,
respectively relative to a 30-min infusion (Table 1).

The PD data indicate that the PD profiles are similar following administration of 40 mg
doses of esomeprazole as either a 3-min or 30-min infusion (Table 2).

NDA 21-689, Nexium LV. 34



NDA: 21-689/ Study SH-NEP-0004 Study Date: Mar-Apr 2001

Type of Submission: Multiple Dose PK/PD in Healthy Subjects

Study SH-NEP-0004 is entitled,

“A° PILOT STUDY TO COMPARE 40 mg ORAL AND
INTRAVENOUS ESOMEPRAZOLE REGARDING EFFECT ON 24-
HOUR INTRAGASTRIC pH AND PHARMACOKINETICS
DURINGONCE DAILY ADMINISTRATION FOR 5 DAYS IN
HEALTHY MALE AND FEMALE SUBJECTS?”.

Objectives

To assess the comparative PK/PD profiles of 40 mg esomeprazole L.V. infusion
administered as either I.V. solution or oral capsule.

Study Design

Healthy male and female subjects (n = 12, age 24.0 + 3.7 years, wt 74.5 + 11.2 kg)
received 40 mg esomeprazole as a 30 min I.V. infusion or an oral capsule QD for 5 days
in a randomized, double blind, two-way crossover design separated by a washout period
of at least 13 days. In each treatment period, blood samples were drawn for determination
of esomeprazole before and at 5, 10, 20, 30, 45 min and 1,15,2,25,3,3.5,4,45,5,6,
7,8, 10, 12, 13 and 24 hrs post-dose. 24-hr pH monitoring was conducted on days 1 and
5 of each treatment using a ———————"""microelectrode.

Analvtical Assay

Plasma samples were analyzed for esomeprazole according to method # BA-222 {LOQ =
25 nmol/L). :

PK/PD assessments

The following PK parameters were estimated for esomeprazole using non-compartmental

analysis: tmax, Cmax, CL, AUCy; and AUCy... The following PD parameters were
estimated for esomeprazole: % time with intragastric pH > 4 and median pH during the
24-hour monitoring period.

NDA 21-689, Nexium LV. 35



Results

Be

Table 1. Estimates of geometric means of the primary PK parameters after St 4p..
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Table 2. Estimates of geometric means of the % time pH > 4 after
L'V. and oral administration of 40 mg multiple doses of esomeprazole

By Trealment Estimate LR
' Lower Lipper
1 AT g i 261 160 %3
AT g po #h3 140 35
A0 imig i -0 migy pis -1 8.2 15
5 ATmy e 516 4.5 o3
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The results indicate that administration of esomeprazole 1.V. 40 mg results in Cmax and
AUC values on day 1 that are higher by 167% and 90%, respectively relative to the oral
capsule, decreasing to 70% and 37%, respectively on day 5. The absolute bioavailability
. of the oral capsule increased from 53% on day 1 to 73% on day 5 (Table 1).

The PD data indicate that the PD profiles following administration of similar doses of
L.V. and oral esomeprazole are similar (Table 2).
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Reviewer’s Comments

* Administration of multiple doses of esomeprazole resulted in greater-than-
proportional increases in Cmax and AUC and a decrease in total clearance (CL),
which points to non-linear PK. This was more prominent for the oral route than the
LV. route likely due to involvement of saturable first-pass metabolism.

* Despite the large PK differences observed with LV. and oral dosing, no substantial
PD differences were observed, particularly on day 5. This is consistent with the 40
mg dose of esomeprazole being at the plateau phase of the dose-response curve.

RPPEARS THIS WAY
ON ORIGINAL
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NDA: 21-689/ Study SH-NEP-0008 Study Date: Aug-Sep 2001

Type of Submission: Multiple Dose PK/PD in Healthy Subjects

Study SH-NEP-0008 is entitled,

“AN OPEN, RANDOMISED, TWO-WAY CROSS-OVER
COMPARATIVE STUDY OF 20 mg ORAL AND INTRAVENOUS
ESOMEPRAZOLE REGARDING EFFECT ON 24-HOUR
INTRAGASTRIC pH AND PHARMACOKINETICS DURING ONCE
DAILY ADMINISTRATION FOR FIVE DAYS IN HEALTHY MALE
AND FEMALE SUBJECTS”.

Objectives

To assess the comparative PK/PD profiles of 20 mg esomeprazole administered as either
a 30-min LV. infusion or oral capsule.

Study Design

Healthy male and female subjects (n = 24, age 26.6 = 7.2 years, wt 69.6 * 8.1 kg)
received 20 mg esomeprazole as either a 30 min 1.V. infusion or oral capsule QD for 5
days in a randomized, open label, two-way crossover design separated by a washout
period of at least 13 days. In each treatment period, blood samples were drawn for
determination of -esomeprazole before and at 10, 20, 30, 45 min and 1,1.25, 1.5, 1.75, 2,
25,3,35,4,5,6, 7,8, 10, 12, 13 and 24 hrs post-dose. 24-hr pH monitoring was
conducted on days 1 and 5 of each treatment using a microelectrode attached to a
pH-datalogger.

Analytical Assay

Plasma samples were analyzed for esomeprazole according to method # BA-222 (LOQ =
25 nmol/L).

PK/PD asessments

The following PK parameters were estimated for esomeprazole using non-compartmental
analysis: tmax, Cmax, CL, AUCy; and AUCy.... The following PD parameters were _
estimated for esomeprazole: % time with intragastric pH >4 and median pH during the
24-hour monitoring period. :

Results
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Table 1. Estimates of geometric means of the primary PK parameters after
administration of 20 mg doses as either a 30 min infusion or oral capsule
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Table 2. Estimates of geometric means of the % time pH > 4 after
LV. and oral administration of 20 mg multiple doses of esomeprazole

Staly day Treatrment Estimate 95% Cl
Lower Upper
1 a0y ¥ 0.4 24.G6 32
231 po 215 217 333
g iv- 20mg po 28 1.0 6.9
& 0mg i 9.5 1.4 552
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200 by - 2] 3] s K -1.3 1.7

The results indicate that administration of esomeprazole 1.V. 20 mg results in Cmax and
AUC values on day 1 that are higher by 324% and 82%, respectively relative to the oral
capsule, decreasing to 146% and 31%, respectively on day 5. The absolute bioavailability
of the oral capsule increased from 55% on day 1 to 77% on day 5 (Table 1).

The PD data indicate that the PD profiles following administration of similar doses of
L.V. and oral esomeprazole are comparable in healthy subjects (Table 2).
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Reviewer’s Comments

* Administration of multiple doses of esomeprazole resulted in greater-than-
proportional increases in Cmax and AUC and a decrease in total clearance (CL),
which points to non-linear PK. This was more prominent for the oral route than the
LV. route likely due to involvement of saturable first-pass metabolism.

* Cmax data on day 1 for the oral treatment was not consistent with the findings of
other studies, most notably study SH-QBE-0006, an identical study that was
submitted under NDA 21-153. This anomaly was attributed by the sponsor to the
study drug being administered under non-fasting conditions which resulted in high
variability in Cmax and tmax values, especially on Day 1.

* Despite the large PK differences observed with LV. and oral dosing, no substantial
PD differences were observed, particularly on day 5. This is consistent with the 20
mg dose of esomeprazole being close to the plateau phase of the dose-response curve.

APPEARS THiS WAY
ON ORIGINAL
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NDA: 21-689/ Study SH-NEP-0009 Study Date: Jan-Mar 2002

Type of Submission: Single Dose PK in Healthy Subjects

Study SH-QBE-0009 is entitled,

“A SINGLE-CENTRE, OPEN, RANDOMISED, THREE-PERIOD,
FIVE-TREATMENT, SIX-SEQUENCE CROSS-OVER STUDY OF
PHARMACOKINETICS AFTER INTRAVENOUS SINGLE DOSE
ADMINISTRATION OF 40 mg ESOMEPRAZOLE GIVEN AT
DIFFERENT INFUSION RATES OR 20 mg ESOMEPRAZOLE
GIVEN AS AN INJECTION IN MALE AND FEMALE SUBJECTS”.

Objectives

To assess the PK profiles following single dose administration of 40 mg esomeprazole
LV. given over 10, 15, 20 or 30 min or 20 mg esomeprazole 1.V given over 3 min.

Study Design

Healthy male and female subjects (n = 23, age 25.2 * 4.5 years, wt 72.5 + 10.4 kg)
received single doses of 40 mg esomeprazole LV. given over 10, 15, 20 or 30 min or 20
mg esomeprazole 1.V given over 3 min in a randomized, open label, six-way crossover
design separated by a washout period of at least 13 days. In each treatment period, blood
samples were drawn for determination of esomeprazole before the start of the infusion
and at the end of infusion and at 0.75, 1, 1.5, 2, 2.5, 3,4, 5, 6, 7, 8, 10 and 12 hrs post-
dose.

Analvtical Assay

Plasma samples were analyzed for esomeprazole according to method # BA-222 (LOQ =
25 nmol/L).

PK/PD Assessments

The following PK parameters were estimated for esomeprazole using non-compartmental
analysis: tmax, Cmax, CL, AUCy¢ and AUC._...
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Results

Table 1. Estimates of geometric means of the primary PK parameters after
administration of esomeprazole LV. given over 10, 15, 20 or 30
min or 20 mg esomeprazole 1.V given over 3 min

Varable n Treatment Estimata 853% €1
Lower Hipar

AUC 23 A0 myg 30 min 118 5.06 R.65
M A g 20 min 13 G5 8.0
1K) 40 my 15 min i1 5.0 818
T 40 mg 10 min LoF 5.80 362
1?2 20mg 3 min 206 1.3 348

Lo 23 40 mg 30 min 5.16 1.6 5.18
1 0 my 20 min 5,34 5.54 736
12 4 mg 15 rin 6.67 381 186
1 40myg 10 min 151 b5 873
12 201 mg 3 i .56 3.0 4.08

Administration of 40 mg single doses of esomeprazole as 1.V. infusions of varying
lengths resulted in similar AUC values. However, Cmax decreased with the length of
infusion. '

APPEARS THIS WAY
ON ORIGINAL
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NDA: 21-689/ Study SH-NEP-0011 Study Date: Aug-Oct 2002

Type of Submission: Multiple Dose PD in GERD Patients

Study SH-NEP-0011 is entitled,

“An Open, Randomized, Two-Way Crossover Study Comparing the
Effect of 40 mg Esomeprazole Administered Orally and Intravenously
as a 15-minute Infusion on Basal and Pentagastrin-Stimulated Acid
Output in Patients with Symptoms of GERD?”.

Objectives

To compare the maximal acid output (MAO) during pentagastrin stimulation after 10
days of oral dosing with esomeprazole to the MAO after 10 days of LV. dosing as a 15-
minute infusion at a daily dose of 40 mg.

Study Design

Male and female GERD patients, with or without a history of EE (n = 53 (25 M/28 F),
age 44.6 + 12.3 years, BMI 29.1 + 3.7 kg/m®) received 40 mg esomeprazole as either an
oral capsule or a 15 min I.V. infusion QD for 10 days in a randomized, open label, two-
way crossover design without a washout period (total study period 20 days). Basal and
maximal pentagastrin-stimulated acid outputs were measured 22-24 hours on day 10 of
period 1 and on days 12 and 20 of period 2. After an overnight fast on the aforementioned
days, gastric juice was aspirated over two 30-min periods for BAO measurement.
Thereafter, pentagastrin (6 pg/kg) S.C. was administered and four 15-min samples were
collected for MAO measurement.

PD Assessment

The following PD parameters were estimated for esomeprazole: BAO and MAO 22-24
hours on day 10 of period 1 and on days 12 and 20 of period 2. If the difference between
the MAOs of the two treatments at pharmacodynamic steady-state (i.e., on day 10 of each
treatment period) was < 20% of the P.O. MAO value, then the two dosage forms were
considered therapeutically equivalent.
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Results

Table 1. Estimates of mean MAO values after administration of 40 mg doses
as either a 15 min injection or P.O. for 10 days
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Table 2. Estimates of mean BAO values after administration of 40 mg doses
as either a 15 min injection or P.O. for 10 days
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Table 3. Estimates of mean BAO values when switching from
P.O. to 1.V. dosing and vice versa
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The study results indicate that administration of 40 mg esomeprazole either as a 15-min
LV. infusion or P.O. results in higher MAO and BAO values with the L.V. route of
administration relative to the P.O. route (i.e., more pronounced gastric acid suppression
in GERD patients is achieved with the P.O. administration relative to ILV.
administration). The clinical relevance of a mean difference of 35% on MAO is
unknown. '
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NDA: 21-689/ Study SH-NEP-0012 Study Date: Sep-Oct 2002

Type of Submission: Multiple Dose PD in GERD Patients

Study SH-NEP-0012 is entitled,

“An Open, Randomized, Two-Way Crossover Study Comparing the
Effect of 20 mg Esomeprazole Administered Orally and Intravenously
as a 15-minute Infusion on Basal and Pentagastrin-Stimulated Acid
Output in Patients with Symptoms of GERD”.

Objectives

To compare the maximal acid output (MAO) during pentagastrin stimulation after 10
days of oral dosing with esomeprazole to the MAO after 10 days of I.V. dosing as a 15-
minute infusion at a daily dose of 20 mg.

Study Design

Male and female GERD patients, with or without a history of EE (n = 50 (27 M/23 F),
age 36.6 + 13.9 years, BMI 26.4 + 3.8 kg/m®) received 20 mg esomeprazole as either an
oral capsule or a 15 min LV. infusion QD for 10 days in a randomized, open label, two-
way crossover design without a washout period (total study period 20 days). Basal and
maximal pentagastrin-stimulated acid outputs were measured 22-24 hours on day 10 of
period 1 and on days 12 and 20 of period 2. After an overnight fast on the aforementioned
days, gastric juice was aspirated over two 30-min periods for BAO measurement.
Thereafter, pentagastrin (6 pug/kg) S.C. was administered and four 15-min samples were
collected for MAO measurement.

PD Assessment

The following PD parameters were estimated for esomeprazole: BAO and MAO 22-24
hours on day 10 of period 1 and on days 12 and 20 of period 2. If the difference between
the MAOs of the two treatments at pharmacodynamic steady-state (i.e., on day 10 of each
treatment period) was < 20% of the P.O. MAO value, then the two dosage forms were.
considered therapeutically equivalent.
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Results

Table 1. Estimates of mean MAO values after administration of 20 mg doses
as either a 15 min injection or P.O. for 10 days
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Table 2. Estimates of mean BAO values after administration of 20 mg doses
as either a 15 min injection or P.O. for 10 days
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Table 3. Estimates of mean BAO values when switching from
P.O. to I.V. dosing and vice versa -
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The study results indicate that administration of 20 mg esomeprazole either as a 15-min
LV. infusion or P.O. results in higher MAO and BAO values with the LV. route of
administration relative to the P.O. route (i.e., more pronounced gastric acid suppression
in GERD patients is achieved with the P.O. administration relative to ILV.
administration). The clinical relevance of a mean difference of 25% on MAO is
unknown.
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NDA: 21-689/ Study D9615C00013 Study Date: Sep-Nov 2002

Type of Submission: Multiple Dose PD in GERD Patients

Study D9615C00014 is entitled,

“An Open, Randomized, Two-Way Crossover Study Comparing the
Effect of 40 mg Esomeprazole Administered Orally and Intravenously
as a 3-minute Injection on Basal and Pentagastrin-Stimulated Acid
Output in Patients with Symptoms of GERD”.

Objectives

To compare the maximal acid output (MAO) during pentagastrin stimulation after 10
days of oral dosing with esomeprazole to the MAO after 10 days of 1.V. dosing as a 3-
minute infusion at a daily dose of 40 mg.

Study Design

Male and female GERD patients, with or without a history of EE (n = 53 (20 M/33 F),
age 41.7 = 11.9 years, BMI 29.4 + 4.6 kg/m?) received 40 mg esomeprazole as either an
oral capsule or a 3 min L.V. injection QD for 10 days in a randomized, open label, two-
way crossover design without a washout period (total study period 20 days). Basal and
maximal pentagastrin-stimulated acid outputs were measured 22-24 hours on day 10 of
period 1 and on days 12 and 20 of period 2. After an overnight fast on the aforementioned
days, gastric juice was aspirated over two 30-min periods for BAO measurement.
Thereafter, pentagastrin (6 pg/kg) S.C. was administered and four 15-min samples were
collected for MAO measurement.

PD Assessment

The following PD parameters were estimated for esomeprazole: BAO and MAO 22-24
hours on day 10 of period 1 and on days 12 and 20 of period 2. If the difference between
the MAOs of the two treatments at pharmacodynamic steady-state (i.e., on day 10 of each
treatment period) was < 20% of the P.O. MAO value, then the two dosage forms were
considered therapeutically equivalent.
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Results

Table 1. Estimates of mean MAO values after administration of 40
mg doses as either a 3 min injection or P.O. for 10 days
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Table 2. Estimates of mean BAO values after administration of 40 mg
doses as either a 3 min injection or P.O. for 10 days
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Table 3. Estimates of mean BAO values when switching from P.O.
to I.V. dosing and vice versa
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The study results indicate that administration of 40 mg esomeprazole either as a 3-min
injection or P.O. results in higher MAO and BAO values with the LV. route of
administration relative to the P.O. route (i.e., more pronounced gastric acid suppression
in GERD patients is achieved with the P.O. administration relative to LV.
administration). The clinical relevance of a mean difference of 41% on MAO is
unknown.
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NDA: 21-689/ Study D9615C00014 Study Date: Sep-Nov 2002

Type of Submission: Multiple Dose PD in GERD Patients

Study D9615C00014 is entitled,

“An Open, Randomized, Two-Way Crossover Study Comparing the
Effect of 20 mg Esomeprazole Administered Orally and Intravenously
as a 3-minute Injection on Basal and Pentagastrin-Stimulated Acid
Output in Patients with Symptoms of GERD?”.

Objectives

To compare the maximal acid output (MAO) during pentagastrin stimulation after 10
days of oral dosing with esomeprazole to the MAO after 10 days of LV. dosing as a 3-
minute infusion at a daily dose of 20 mg. .

Study Design

Male and female GERD patients, with or without a history of EE (n = 50 (22 M/28 F),
age 39.7 £ 13.8 years, BMI 27.0 + 3.9 kg/m?) received 20 mg esomeprazole as either an
oral capsule or a 3 min L.V. injection QD for 10 days in a randomized, open label, two-
way crossover design without a washout period (total study period 20 days). Basal and
maximal pentagastrin-stimulated acid outputs were measured 22-24 hours on day 10 of
period 1 and on days 12 and 20 of period 2. After an overnight fast on the aforementioned
days, gastric juice was aspirated over two 30-min periods for BAO measurement.
Thereafter, pentagastrin (6 pg/kg) S.C. was administered and four 15-min samples were
collected for MAO measurement.

PD Assessment

The following PD parameters were estimated for esomeprazole: BAO and MAO'22-24
hours on day 10 of period 1 and on days 12 and 20 of period 2. If the difference between
the MAOs of the two treatments at pharmacodynamic steady-state (i.e., on day 10 of each
treatment period) was < 20% of the P.O. MAO value, then the two dosage forms were
considered therapeutically equivalent.
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Best Available Copy
Results

Table 1. Estimates of mean MAO values after administration of 20
mg doses as either a 3 min injection or P.O. for 10 days

28 wrad B2 TV dnj
=2} Lu-d2j Ratine 1V Craly
15 Avith. - I8 Agith. 1-Siled B
Ak Hesanelie misin Mean peonerid mian Moan LS ponngteic  apper conlidence
vkpnt 9% 0D (12171 3% Ch 5 ‘miean (3513
MIAQ R H 144 26 1% 1.4
{ mmxilhy §2.10% tor b (3.3} E2.36 bk $£K) (RN

Table 2. Estimates of mean BAO values after administration of 20 mg
doses as either a 3 min injection or P.O. for 10 days
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Table 3. Estimates of mean BAO values when switching from P.O.
to I.V. dosing and vice versa

Pirind 1. Pay 1t

Perind 2. Day 3 Ratin (Ferind 2Perind 1)
LS 15 LS
reomdric pewnetric weompiric

Swodleh? FILy 938, CI e 038 (1 men 3% C1
Qral 1o 1% .01 1.55 10 383 4R 1.73¢ e 6,74 L1 AL w219
in=17}
1¥ 1o orsl 5.4 3490 748 358 2580447 56 045 to 058
24y

‘The study results indicate that administration of 20 mg esomeprazole either as

a 3-min V. injection or P.O. results in comparable MAO and BAO values.
A mean difference of 8% on MAO is unlikely to be of clinical relevance.
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Office of Clinical Pharmacology and Biopharmaceutics

New Drug Application Filing and Review Form

General Information About the Submissi

on

Information

Information

NDA Number

21-689

Proposed Brand Name

Nexium LV.

OCPB Division (1, Il, li)

Generic Name

Esomeprazole Sodium -

Medical Division

Gl & Coagulation

Drug Class

Proton Pump Inhibitor

OCPB Reviewer

Suliman Al-Fayoumi

Indication(s)

Acid-related conditions

OCPB Team Leader

Suresh Doddapaneni

Dosage Form

1.V. Solution

Dosing Regimen 20/40 mg QD
Date of Submission 9/10/03 Route of Administration | Oral
Estimated Due Date of OCPB | 5/31/04 Sponsor AstraZeneca Pharmaceuticals
Review
PDUFA Due Date 7/10/04 Priority Classification Standard (3S)
Estimated Division Due Date 6/10/04

Clin. Pharm. and Biopharm. Information

“X” if included
at filing

Number  of
studies

reviewed

Number of
studies

submitted

Critical Comments If any

STUDY TYPE

Table of Contents present

etc.

and X
sufficient to locate reports, tables, data,

Tabular Listing of All Human Studies

HPK Summary

Labeling

Reference Bioanalytical and Analytical

Methods

XXX

l. Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase I} -

Healthy Volunteers-

single dose:

multiple dose:

Patients-

'| single dose:

multiple dose:

Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:

In-vivo effects of primary drug: -

In-vitro:

Subpopulation studies -

ethnicity: .

gender:

pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

PD:

Phase 2:

Phase 3.

PK/PD:

Phase 1 and/or 2, proof of concept:
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Phase 3 clinical trial:

Population Analyses —

Data rich:

Data sparse:

. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose:

replicate design; single / multi dose:

Food-drug interaction studies:

Dissolution:

(IVIVC):

Bio-wavier request based on BCS

BCS class

lll. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References

Total Number of Studies 13 13 10

Filability and QBR comments

"X ifyes Comments
Application filable ? X
Comments sent to firm ? Not needed at

this time

QBR questions (key issues to be | 1. Are the PK/PD profiles of esomeprazole L.V. and P.O. comparable?

considered) 2. Are the PD profiles comparable for esomeprazole LV. infusions given over a

period of 3-30 min? -

Other comments or information not
included above

Primary reviewer Signature and Date

Secondary reviewer Signature and Date

NDA 21-689, Nexium LV. 53




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

Suliman Alfayoumi
6/18/04 10:14:59 AM
BIOPHARMACEUTICS

Suresh Doddapaneni
6/18/04 10:18:22 AM
BIOPHARMACEUTICS



