
Clinical Pharmacology Review NDA 22-307, Prasugrel 5/23/2008

5.1.2 Relative Bioavailability of Stored Compared to Newly Manufactured Tablets after a
60 mg Prasugrel Loading Dose in Healthy Subjects taking a Proton Pump Inhibitor

Technical Report no: H7T-EW-TACS.

Investigator and site:
Gilbert Weiner MD

Allied Research International Inc
1405 NW 167th Street Miami Gardens Florida 33169

Study Objectives:

To determine the effect of salt conversion to base during storage of prasugrel tablets on the
pharmacokinetics of the prasugrel's active metabolite in healthy subjects taking lansoprazole 30
mg once daily. The secondary objectives were to assess the effect of salt conversion to base
during storage of prasugrel tablets on the time course of maximum platelet aggregation (MPA)
after a 60 mg loading dose of prasugrel in healthy subjects taking lansoprazole 30 mg once a
daily for at least 1 week and to assess the safety and tolerability ofprasugrel in healthy subjects.

Study Design:

This was a three treatment three period, open label, randomized crossover study 'in which
subjects taking 30 mg lansoprazo1e once daily for at least one week received 60 mg prasugrel
tablets with low, intermediate and high extent of conversion ofprasugre1.HCI to prasugrel base.
34 subjects between the ages of 18 and 65 taking 30 mg lansoprazole received study treatment
out of which 30 completed the study. 2 subjects were withdrawn after completion of the
lansoprazole lead in phase and prior to the fIrst dose of prasugrel and one subject was withdrawn
after receiving the fIrst dose ofprasugrel. One further withdrawn subject was given lansoprazole
doses although it was not known if these were administered and this subject did not receive
prasugrel.
Prasugrel was administered orally as a single 60 mg dose provided as 10 mg tablets.
Lansoprazole was administered orally as daily 30 mg doses provided as 30 mg capsules. The
prasugrel formulations were as follows: low extent of conversion of prasugrel.HCI (5 %),
intermediate (58 %) or high extent of conversion (70 %)
Subjects received each of the treatments with a washout period of at least 7 days between doses.
Subjects had a 7 day lead in phase of once a day 30 mg lansoprazole before the fIrst dose of
prasugrel and continued taking lansoprazole until the last dose of prasugrel was given.Blood
samples for the determination of plasma concentrations of prasugrel's active metabolite R­
138727 were collected pre-dose and 0.25, 0.5, 0.75, I, 1.5,2,3,4,6; 9 12 and 24 hours post dose
administration.

Test Drug:
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10 mg high surface area prasugrel tablets batch # CT530045
10 mg medium surface area prasugrel tablets batch # CT53047
10 mg low surface area prasugrel tablets batch # CT530568
30 mg Prevacid capsules lot #478272E80.

5/2312008

Plasma samples were analyzed for the detennination of plasma concentrations of prasugrel's
active metabolite at Advion Bioservices using a validated liquid chromatography with tandem
mass spectrometric detection (LC/MS/MS)

Data Analysis
Pharmacokinetic parameters were detennined for R-138727 by non-compartmental techniques.
The 90% confidence intervals were constructed by the two one-sided tests procedure to assess
bioequivalence.

The inhibition ofplatelet aggregation using LTA was assessed by the MPA and the
inhibition ofplatelet aggregation (IPA) to 20 ~M ADP.

MPA to 20 ~MADP was the primary pharmacodynamic parameter. The secondary
pharmacodynamic parameter, IPA to 20 ~M ADP, was calculated using the equation:

IPAt = 100% x (1 - MPAt / j\1PA 0)

where IPAtis the IPA at time t, MPAt is the observed MPA at time t, and MPAO is the
baseline (predose) MPA

Results:

Figure 1 shows the plasma concentration time profiles while Table 1 gives the summary of the
relevant PK parameters. Table 2 gives the statistical comparison for the relative bioavailability of
the low, medium and high surface area tablets.
The results show that after pre-treatment with 30 mg lansoprazole, the low, intermediate and
high rate of conversion tablets are not bioequivalent to each other as the CMAX fails to meet the
90 % confidence interval criteria of80-125.
The extent ofprasugrel salt to base conversion did not affect the time to or the magnitude of the
peak effect on MPA. No statistically significant differences in MPA were detected between
treatments except at 0.5 and 1 hour post dose when MPA following the high conversion tablet
was significantly higher than both after the intennediate and low conversion tablets. The
difference in MPA at the 0.5 hour was greater than 10 % and therefore clinically significant.

Conclusion:
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The high, intermediate and low conversion tablets were found to be bioinequivalent in healthy
volunteers pre-treated with 30 mg lansoprazole. This difference in plasma levels translated into
differences in mean platelet aggregation which potentially can be clinically significant.

Table TACS.7.1. Summary of Geometric Mean (CV%) Pharmacokinetic
Parameter Estimates of R-138727 for the Low. Intermediate,
and High Extents of Conversion of Prasugrel.HCI after a
60-mg Dose of Prasugrel on a Background of 30-mg
Lansoprazole Once-Daily

Geometric Mean (%CY)
60-01g prasugrel 60-mg praSllgrel 60-01g praSllgrel

L-C M-C H-C"
Parameter (N=35) (N=36) (N=36)

Clnax 327 299 235
(nll!mL) (67) (61) (51)
tmBX· 0.75 0.75. 0.89
(h) (0.25-3.00) (0.50-3.00) (0.50-2.00)

AUqO.tlast) 465 468 406
~oh/mL) (42) (42) (40)

Abbreviations: CV - coefficient ofvariation; AUqO-tlast) - area under the plasma concentration-time
C\1f\~ from rime zero through the sampling time of the last quantifiable concentration: Cmax - Ilk'lximwn

observed plasma concentration; N = Nwnber ofSIIbjects; tmax - time of CUL'x,

a Mediall (nmge)

Table TACS.7.2. Statistical Comparison of the Relative Bioavailability of
R-138727 Between the Low, Intermediate, and High Extents
of Conversion of Prasugrel.HCI after a 60-mg Dose of
Prasugrel on a Background of 30-mg Lansoprazole
Once-Daily (LoG as Reference)

Geometric LS means (90010 el) Ratio of geometric LS means (90% CI)
60-mg 60-mg 6O-mg

Parameter prnsugrel pmsugrel prnSllgrei M-C/ H·C/
(units) L-C M-e H-C L-C L-C
AuqO-tJaSl) 470 467 409 0.99 0.87
(ngoh/mL) (424,522) (421. 518) (368,454) (0.93, 1.06) (0.82.0.93)
CIlUlX 331 297 236 0.90 0.71
(ng/roL) (285,384) (257.344) (204,274) (0.77, 1.04) (0.62.0.83)

Model: Log(PK) = SUBJECT(SEQUENCE) + TREATMENT + PERIOD + SEQUENCE +
RANDOM ERROR
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Figure TACS.7.1. Arithmetic mean plasma concentration-time profiles of
R-138727 following a GO-mg dose of prasugrel containing a
low (L-C), intermediate (M·C), or high (H-C) extent of
conversion of prasugreJ.HCI to prasugrelbase, on a
background of 30-mg lansoprazole once-daily (upper panel
linear; lower panel log-linear).
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Table TACS.7.5. Statistical Comparison of MPA to 20).lM ADP Following a 60-mg Dose of Prasugrel Containing Low,
Intermediate, or High Extents of Conversion of Prasugrel.HCl, on a Background of 3O-mg
Lansoprazole Once-Daily

Time l-C
LS onc.ns MPA (90"/0 cn

MoC H·C
Difference oft.S Incons (90% cn (e-v.luc]

(M-C)- (L-C) (HoC) - (L-G) (H·C) - (M·C)

51.0(47.1.54.8) 55.0(51.2.58.7) 67.0 (63.2, 70.8)

22.8 (18.9.26.6) 24.1 (20.3, 27.9) 32.6 (28.8, 36.4)

15.9(12.1. 19.7) 15.9(12.0.19.7) 17.9 (14.1. 21.6)

13.1 (9.3. 17.0) 14.2 (1004. 18.0) 14.1 (10.3, 17.9)

16.3 (12.5.20.2) 16.1 (12.2,19.9) 15.8 (12.0, 19.6)

0.5 II

I h

2h

4h

24 II

79.0 (76.0. 82.0) 77. 7 (74.8,80.7) 79.9 (77.0, 82.9) -1.3(-4.7,2.2) 0.9(-2.6,4.4) 2.2(-1.3.5.7)
(0.539] [M62) [0,294)

4.0 (·0.1.8.1) 16.0 (I 1.3. 20.8) 12.0 (7.4. 16.1)
(0.165) [<0.001) [<0.0011

1.3 (.3.4. 6.1) 9.8 (5.1. 14.5) 8.5 (3.8, 13.2)
[0.645) [<0.0(1) [0.003)

0.0 (-4.8. 4.7) 2.0 (-2.8, 6.7) 2.0 (-2.7. 6.7)
{0.99}) [0.495) [0.489)

1.1 (·3.6.5.8) 1.0(-3.7,5.1) -0.1(-4.8.4.6)
10.7101 10.1351 [0.97)]

·0.3 (-5.0. 4.5) -0.5 (-5.2. 4.2) -0.3 (-5.0. 4.4)
[0.9211 [0.852) 10.925)

;, t\..lodcJ: Mf'r\ ,,-" Suhjcct + Trc.,tm""111 ,. Random Error
Model: MI'A ~ MPA Il\ Ouy I. Prcdo<e + SUBJECT + SUBJEer"IlME + SUBJECPTREATMENT.· TREATMENT + TIME + TREATMENT-TIME +
RANDOM ERROR
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5.1.3 The effect of Active Pharmaceutical Ingredient Surface Area on the Relative
Bioavailability of a 60 mg Prasugrel Loading Dose in Healthy Subjects Taking a Proton
Pump Inhibitor
Technical Reportno: H7T-EW-TACK.

Investigator and site:
Michael Turik: MD
Lilly Laboratories for Clinical Research
550 North University Boulevard Indianapolis IN 46202-5250

Study Objectives:

To assess the effect of active pharmaceutical ingredient surface area on the pharmacokinetics of
prasugrel's active metabolite in healthy subjects taking lansoprazole 30 mg once daily. The
secondary objective was to assess the safety and tolerability of prasugrelin healthy subjects
taking a proton pump inhibitor.

Study Design:

This was a three treatment three period, open label, randomized crossover study. 34 subjects
between the ages of 18 and 65 taking 30 mg lansoprazole received study treatment out of which
30 completed the study. 2 subjects were withdrawn after completion of the lansoprazolelead in
phase and prior to the first dose of prasugrel and one subject was withdrawn after receiving the
first dose of prasugrel. One further withdrawn subject was given lansoprazole doses although it
was not known if these were administered and this subject did not receive prasugrel.
Prasugrel was administered orally as a single 60 mg dose provided as 10 mg tablets with high
surface area t ~ _ . .

: -- '_ Lansoprazole was administered orally as daily 30 mg doses provided as 30
mg capsules extent of conversion ofprasugrel.HCl (5 %), intermediate (58 %) or high extent of
conversion (70 %)
Subjects received each of the treatments with a washout period of at least 7 days between doses.
Subjects had a 7 day lead in phase of once a day 30 mg lansoprazole before the first dose of
prasugrel and continued taking lansoprazole until the last dose of prasugrel was given.Blood
samples for the determination of plasma concentrations of prasugrel's active metabolite R­
138727 were collected pre-dose and 0.25, 0.5,0.75, 1, 1.5,2,3,4,6,9 12 and 24 hours post dose
administration.

Test Drug:

10 mg high surface area prasugrel tablets batch # CT530045
10 mg medium surface area prasugrel tablets batch # CT53047
10 mg low surface area prasugrel tablets batch # CT530568
30 mg Prevacid capsules lot #478272E80.
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Plasma samples were analyzed for the determination of plasma concentrations of prasugrel's
active metabolite at Advion Bioservices using a validated liquid chromatography with tandem 11(4)
mass spectrometric detection (LC/MS/MS).
The inter assay accuracy expressed as % relative error) ranged from 3 to 14.8 % and the inter
assay precision (5 relative standard deviation was <2.8 %. Intra assay accuracy ranged from 1.9
% to 18.4 % and the intra assay precision was <2.6 %.

Data Analysis

Pharmacokinetic parameters were determined for R-138727 by non-compartmental techniques.
The 90% confidence intervals were constructed by the two one-sided tests procedure to assess
bioequivalence.

Results:

Figure 1 shows the plasma concentration time profiles while Table I gives the summary of the
relevant PK parameters. Table 2 gives the statistical comparison for the relative bioavailability of
the low, medium and high surface area tablets.
The results show that both the low and medium surface area tablets are not bioequivalent to the
high surface area since the CMAX is outside slightly outside the 80 to 125 % 90 % confidence
limits. In terms of exposure (AVC) both the low and medium surface area tablets are
bioequivalent to the high surface area.
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Figure TACK.7.1. Arithmetic mean plasma concentration-time profiles of
R-138727 following the low (SA-L), medium (SA-M), and high
(SA-H) API surface areas of 60-mg prasugrel on a
background of 30-mg lansoprazole (upper panel linear;
lower ·panel Jog-linear).
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Table TACK.7.1. Summary of Geometric Mean (CV%) Pharmacokinetic
Parameters of R-138727 for the Low (SA-L), Medium (SA-M),
and High (SA-H) API Surface Areas of 60-mg Prasugrel on a
Background of 30-mg Lansoprazole

60 mg pras~lgrel

SA-L
Parameters (N=31)

AUC(O-tlast) 425
(ng.himL) (29.0)

AUC(O..oo) 442b

(ng.h/mL) (29.1)

Cmax 336
(nglmL) (61.0)

tmax' 0.517
(h) (0.250-3.00)

N = Ntunber of subjects
a Median (range)

60 mg prasugrel
SA-M
(N=30)

426
(35.2)

455C

(30.9)

328
(48.7)

0.750
(0.250-1.50)

60 mg prasugrel
SA-H

(N=29)

420b

(31.1)

445d

(27.8)

348
(60.6)

0.750
(0.500-2.00)

Table TACK.7.2. statistical Comparison of Relative Bioavailability of
R-138727 Between the Low (SA-L), Medium (SA-M), and High

. (SA-H) API Surface Areas of 60-mg Prasugrel on a
Background of 30-mg Lansoprazole

Geometric LS means
(90% CI2

Ratio 01geometric LS means
(90%Cl)

Parameters 60 mg prasugrel 60 mg prasugrel 60 mg prasugrel
(units) SA-L SA-M SA-H SA-U SA-H SA-M1 SA-H
AUC(O-tlasU 425 423 425 0.99 0.99
(ng.h/I1lL) (386,467) (384,466) (386,469) . (0.91, 1.09) (0.91, 1.08)
AUC(O-oo) 442 449 451 0.98 0.99
(ng.hlmL) (404,484) (410,493) (411,494) (0.91,1.05) (0.93,1.06)
Cm.1X 334 328 350 0.95 0.93
(nglmL) (285.390) (280,384) (298,411) (0.79, 1.14) (0.78,1.12)

Model: Log(pK) = SUBJECT(SEQUENCE) + TREATMENT + PERIOD + SEQUENCE;-"
RANDOM ERROR
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What is the relative bioavailability of the proposed to-be-marketed formulation to the pivotal
clinical trial?
The to-be-marketed formulation of prasugrel was used in the pivotal Study TAAL. In the
submission, Table APP.2.7.1.4 lists the prasugrel formulations used in the clinical studies,
including TAAL.

Table APP.2.7.1.1. Summary of Formulations Used In Clinical Studies

!1!~i~;I~ti~~ l!~~~·-.:~-~-·J~~d;-Ali;;~---~--·-.:-~·---·---=~--·--._~:_-.~-----:~--- --- --.':'-:~--::'--:~-- j
j[Pr~~.u&E~~_~ase.~~~le~~...JI!.'!.8.::~q?-,~~_~~.?~.!-~~!.~_~~_'T.~~-,_I_~ .._j
!Conunercial Tablet; TAAF, TAAI, TAAJ, TAAK, TAAL, TAAN, TAAO, TAAP, TAAQ, TAAR, TAAS,!
i Prasugrel.HCl tablets : TAAT, TAAU, TAAV, TAAW, TAAX, TAAZ, TABF, TABL, TABM, TABN, TABR,i
i _.......• . j !~S,TABV, TABW, TABX, TABZ~ T.A~F~ TACG, T:\qLTACK, '.l:'ACR,.,!:t.\C2.S ...i
iPrasugrel.HCl tabletsInOI, n02, n03, nos, 1106, nOI
Iused ~l"l.!apa~ studi~~ J.. .. _ ._
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