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2.6.6.10 Tables and Figures

Table 38. Overview ofprasugrel single dose toxicity in mice, rat and dog

S)l<.'Cics
Stmin
Mice
RFVL

Rat
Fischer
344

Rut
Fischer
344

Dog
&>agle

Route
Oroll>

Orall>

Oral<

Testunicle
Doses'
(mwk~l

Prasugrel.
2000

I'rasugrel.
1000 and
2000

I'rnsugrcl or
Pl'IlSugrcl
OCI;
0.500.
1000. and
2000

Prasugrel.
10,30,100,
300.1000.
nnd 20(}()d

Sex
#/Group
10M.IOF

5M.51'

5 M.5I'

I M.I F

ObsMll.~imum

Nonlethal Dose
(mw'k~)

::!OOO

2000

Prnsugrcl: 2000
Prasugrcl IICI:
IOOQ

2000

Approximate
lethal Dose
(m!flkl:l
>2000

>2000

Prasugrel:
>2000
Prasugrcl
Hel:
1000 to 2000

>:!OOO

Noteworthy Findinlls
Yellow-browlI urine
Nccropsy: no gross changes

;<:1000 mglkg: ycllow-brown urine and mydriasis
2000 mglkg: F \lfll)~ irrcgular respiration.

J.locomotor activit)·, S1uggering gait. ptosis.
und lacrill1aticn:
M. F: slight J. body weight gain on Oay 3

N«ropsy: no gross changes

PraslIlrrel Hel and Prnsul!l"eJ:
~OO mglkg: fluoresccnt yellow urine. no gro:;s

pathology
;<:1000 mglkg; .t. body weight gain
l'rasuercl HCI:
2000 mglkg: 3/5 M, 4/S I' died. mydriasis.

.j. spolllallCOOS movement
Prasugrel:
;<:1000 Illglkg: mydriasis. J. sponillne<lus

movl!lllcnt
<:30 mglkg: .j. platelet aggrC£ation
;<:300 mglkg: emesis
2000 mglkg: t alkaline phosphatase
Histology: hepatocellular atrophy. grOlmd·glass

appearance ofhepatocellular C)1oplasm at
2000 m~lkg

#= number,.j, = decreased, t = increased, a single doses, b Vehicle = tragacanth 0.5%,
C vehicle = none (test article administered as dry material in capsule)
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Table 39. Overview ofprasugrel repeat-dose toxicity study in mice, rat and dog

NDA No 22-307

Speci,'S
Slrain
Mouse
B6C3FI

. Duration Doses Sex
Route ofDosin~ (mg/k~) II/Group
Oral' 2 weeks 0.300. 1000. 10M. 10 I'

2000

Noteworlhy Findings
2:300 mgikg: fluorescenl yellow urine. i liver weight. hypertrophy of

centrilobular hepal(lC)1CS
21000 mgikg: J. body weight gain. J. red blood paramerers. t

crealinine. single cellnccrosistfocal necrosis.ofhepatoc)tcs
:1000 mgikg: mortality (4 of 10 males). i ASTand ALT

Rat
Fischer
344

Rat
Fischer
344

Dog
"cagle

Dog
Bt.--aglc

Dog

"eagle

Oral. 2 \'....eks

Oral.· Imomh

Oral~ 2 weeks

Oralb I month

Oralb I monlh

0.30.100.
300.1000

0: 100.400
(prasugrel):
100400
(clopidogrcl)

0.100.300.
1000

O. 0.8. 4. 20.
100

0: 50
(prasugrcl):
4. 20. 50. 100
(elopidogrel)

10M. 10 I' 2:30 mgikg: brown urine. i plalelels (M)
2100 mgikg: mydriasis (f). i APlT (M). induction ofdrug

metabolizing enzymes, l' liver weight, hypertrophy and acidophilic
e)1oplasm ofhcpatoc}1'"

2:300 mglkg: m)'driasis (M). J. body weight. J. fuod consumption (M).
l' prothrombin time, l' APTT (f)

1000 mgtkg: J. food consumption (F). h)pertrophy ofth)Toid follicular
cpitheliwl1 and proliferation ofliver SER

10 M. 10 I' 'l1u: ellccts ol'prasugrel and clopidogrel were similar and included
J. body weight, J. red blood cell parameters, i platelels, i APIT,
l' liver weighl with hepalocellular hypertrophy. hypertrophy of
th)'toid follicular epidteliulll and proliferation ofJiver SER

400 mglkg c1opidO'Jl'CI: regeneralion oflibula epithelium and
er~throC)1e casts and acidophilie crystals in the rcnallUbular
cpidtelium

2 M. 2 F 2100 mg1kg: mydriasi•. vomiting.. whitish .ubslancc in feces (con.i,kTed
unabsorbed 1,..1 material), J. plalelet aggre<<!3lion.. i ALP, l' liver
weight. h)pcrtroph)' and ground glass appearance of' Iivcr cells.
atrophy ofseminiferous epithelium in lesles

2:300 mglkg: J. body weight
1000 mg/kg:. J. activity. l' ALT. J. hemalopoictic cells in bone marrow
Plasma ,'(Jlleentralions ofR-95913 increased wilh increasing dose and

were grealer Oll Day 14 than on Day I

2 M. 2 F 20.8 mWJ;g: J. p1ulelet aggregatico
220 Ijig/kg: i ALP. hypertrophy and ground glass appe;trancc ofliver

cells, 't levels ofcytochrome 1'450 content.and conjugation enz)mcs
100 mg1kg: t liver weight. inhibition ofo.x;dalive drug metabolism

CnZ)'111es (MCD, ECD), proliferation ofSER and formalion of
membrane whirls

2 M. 2 I' lbe e!Teels ofprasugrcl and clopidogrcl were similar and included J.
platelet aggregation. l' ALP, i c)tochromc 1'450 conlenl, .J. ACD
aClivil)'. l' liver weight with hepalocellular hypertrophy and ground
glass appearance in hepatocellular c)1oplasm and prolif''I'3tion of
liver SER.

220 mWJ;g c1opidogrel: erosion. ulcer formation. and regeneration in Ihe
mucous membrane of lite stomach.

, .
# =number, ! =decrease, i =increase, ACD =alkoxycoumarin-dealkylase, ALP =alkaline phosphatase, ALT =
alanine transaminase, AST =aspartate aminotransferase, APTI =activated partial thromboplastin time, ECD =
ethoxycoumarin o·deethylase, MCD = methoxycoumarin o-demethylase, SER = smooth endoplasmic reticulum. •
Vehicle =0.5% (w/v) tragacanth gum solution. b Vehicle =None (test article administered as dry material in capsule).
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2.6.7 Toxicology tabulated summary

Table 40, Effects ofprasugrel in 3-month oral repeat-dose toxicity study in miceIB6C3F1

(NOAEL 100 mg/kg)

Daily Dose (mgikg) o(Control) 100 300 1000
Scx:Number ofAnimals 1'11: 10 F: 10 M:IO F: 10 M:IO F: 10 M:IO F: 10

Noteworthy Findings
Oil'll <Jr euul3nilOO m<Jribund 0 0 0 0 0 0 I 0
Body \\tigh~ g. Day 91 (% change» 30,0 26.3 .1.3 .1.2 .1.7" .1.6' .1.15" .1.14"
Food consumption. cumulatil'e average
Clinical signs (nb)

FIUOI'CSCI.'l1t )'Cllow urine 0 0 7 10 10 10 10 10
OphlholmolO'~y NE NE NE NE NE NE NE NE
r~l7.)me induction NE NE NE NE NE NE NE NE
lIemotolo::..y

Red blood cell (IO.Ooo/IIL) 929 949 879 943 911 866 862" S41"
Hemoglobin (gldL) 15.4 15.8 14,6 15.7 15,1 14.5 14.2" 13,S"
Hen1310crit (%) 47 48 45 49 47 45 44" 43"
Mean C<Jrpuseular l'oIullle (n.) 50.7 50.9 51.0 51.5' 51.3 52.2*· 51.6' 51.6'
Mean corpuscular hemoglobin (%) 32.6 32.7 32.7 32.4 32.3 32.2·· 32.0" 31.7"
Reticuloc)lCS (%) 1.8 1.8 2.2 2.0 2.1 3.3 ~ '. 2.S··•.J

Clinical chemistry
Alanine transamil13SC (lUll.) 26 ." 29 32 33·· .14 53·· 3S'J_

AlknJine phosphmose (IUil.) 150 261 139 .,')~* 144 198" liS" 158"--..'J

Total protein (g/dL) 5.4 5.4 5.3 5.0"
Albumin (g/dL) 33 3.4 • ? 33 3..3 ., 3.1" 3.1**J._ ..>....

Albumin/globulin ratio 1.60 1.73 lAO" 1.63 1.54 1.58' 1043" 1.61
TOlal cholesterol (mgldl) 98 110' 110' 120"
Blood urea nitrogen (mgidl.) 30 " 28 22 28 22 21" 18".J

Gross pathology (nb)

liver
Dnrk discoloration 0 0 0 0 0 0 9 9
Focus. \\TI ite 0 0 0 0 0 0 I 0

Organ weighl, mg/IOO g mv. (% changc»
Liver 4.07 4.33 iI7" iI2" i32** i30" i83" i82**
Spleen 292 i2 1'17 .1.21"
Kidney 1548 .1.3 !4 !llu
Sali\'ary gland 687.2 465.4 t2 0 .1.1 il .1.18*' .1.14"
Oval)' NA 51.1 NA 0 NA til NA .1.38"
Uterus NA 521 NA i4 NA J-17 NA .1.25'

lIistop3lhoiogy (lib)

Adrenal
IhTcascd Xzone

Slight 0 0 0 0 0 0 0 I
Mild 0 0 0 0 0 0 0 7

Hypl:rplasia. spindle cell
Sli~t. 4 8 9 0 4

Uver
Hypertrophy. centrilobular

Slight 0 0 0 0 10 9 0 0
Mild 0 0 0 0 0 0 9 10
Moderale 0 0 0 0 0 0 I 0

i-increase, .1. - decrease, BW - body weight, NA = not applicable, NE = not evaluated, a For controls, group means
and for treated groups percent differences from controls are shown, b Nwnber ofanimals, * p~0.05; ** :50.0I.

61



Reviewer: Belay Tesfamariam, PhD NDA No 22-307

Table 41. Effects ofprasugrel in 6-month oral repeat-dose toxicity study in F344 rats (NOAEL 30 mg/kg)
Daily llos<! (mll-'kg) 0 10 30 100 300

Scx:Numb.."t' ofAnimals M:IS 1':15 M:1S 1':15 M:IS 1::15 M:1S 1':15 M:IS ":15
Notewonb" Findings
Died or cuthaniz~ moribund 0 0 0 0 I 0 0 I 0 0
Dody "eight. Day 182. g(%chmlg"". 289 1M fl .1.1 .1.3 fl .1.11" .1.9" .1.26·· .1.19"
Body weighl gain. DiI)'S 1-IS2. g (% ch.ng"") 201 74 fl 0 .1.4 f3 .1.17" . ,1.19" J.42·· J.43"
Food consumplion~ Week 26. g/mtlday (% Ch::ulg...-a) IS 10 0 0 0 0 ,1.7' .1.10' .1.13" .1.10"
Clinic.lsigns (nl»

Yellow urine 0 0 0 0 14 IS IS IS IS IS
OphthalmolO'~)'

En')me indnction NE NE NE NE NE NE NE NE NE NE
II.mmology

Hemoglobin (gldl) 16.3 16,7 16.2 16.1' 16.1 16,3 15.8" 15.9" 15,1" 15.0"
Mean corpuscnlar hcmoglobin conccnlrnlicn (%) 33.3 34.0 33,1 33,7 33.3 33.7 32,9' 33,7 32:.6·· 33.5'
I'latclcts (I (J-lilll) 635 62.1 64.7 62.0 66.2 63.9 68.4"· 67.~·· 78.9" 69.7"
Pralhrombin lime (sec) 13.7 12.0 13.3 11.8 13.9 11.5' 15.5 11.7 15.9' 12.1
Activated p:ntialthromboplastin time (sec) 23.3 16.4 23,6 16.2 23.5 16.5 27.S· 17.5 34.0" 22.1"·
Nculrophils (IOZllll) 14.5 7.0 14.5 . 6.7 13.4 7.2 11,2 7.2 9.0" 5.1'
Fibrinog~n(mgJdl) 202 151 195 162 204 152 220 16S' 230" 149

Clinical ch~nisll1'
Triglyccrick.'S (mg1dl) 80 74 72 57" 42--
CalciwlI (mgldl) 9.7 9.6 9.S 9.6 9.9 9.8 10.0" 9.9·· 10..1" 1040"·

Tolal cholesterol (mgldll 77 93 76 98 77 110" 72 113** 69' 9S
Tolal bilirubin (mgldl.) O.OS O.OS O,OS 0.09 0.10'"
TOlal.prolein (gldl) 7,0 7,0 7.0 7.2."· 7.6**
Albumin (0/0) 44.3 46.8 44.5 4(,' 44.3 45,9 44.2 45.2* 45.6' 47.2
Globulin «I (%) 19.9 19.8 19.~ 18.9·· 17.3·"
Globulin a1 (%) 12.2 lOA 12.0 10.6 1~.4 10.S 12.:5 11.3·· 13.2·· 11.9"

Globulin Il (%) 17,3 18,0 17,7 IS.4 18.3** 18,S 18.9" 19.0" 19,1" is,4
Globulin t(%) 6.2 7.6 5.9 7A 5.S 7.S 5.5" 7.0' 4.7" 6.3"

Urinalysisb
Urobilinogen: (~q ~ 6 10 9 12 11 7 S

Gross palhoIO'",'Y
Organ w~ight. ahsotmc. g (~/oChangC'l)

Th)"IIlUS 85 S9 f4 0 il .1.3 .l.7 J.1S" .128·" .1.34"
Spkcn 0.55 0.37 .I.~ .1.3 ,1.5' .1.5 .1.16" ,1.16" J,33" h2"
I'roslate 0.62 NA f2 NA .1.5 NA ,1.29" NA .l.44" NA
l.iv\."f 6.84 3;60 f4 i~ 14 17' fs' fll·' fls" fI9'·
Ut~ine NA 550 NJ\ fl Nt\ 0 NA .1.14 NA ,1.37·'

HistopalholooJY (nh)
I.h·l.'1"

Hypertrophy
Slight 0 0 0 0 0 7 13 14 0 0
Mild 0 0 0 0 0 0 2 I IS IS

Adren.1
lA.'Creascd lipid comenl. zona gmmdosa (ell

SIi""'t I 0 0 0 2 0 0 2 13 10

.j.. =decreased, t = increased, - =no important findings, NA =not applicable, NE =not evaluated, • for controls, group
means, and for treated groups, percent differences from controls are shown, b Number ofanimals, *p:;;0.05; ** :;;0,01
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Table 42. Effects ofprasugrel in 9-month oral repeat-dose toxicity study in beagle dogs (NOAEL 4 mglkg)
U-olilf IA,\;. (m~lkg) o(Conuor. 0.3 -l 10

&x:Numb.:T of A1I imals M:6 1':6 ).I:{ f:{ r.·I,f; 1':6 M:6 1':6
l"i)l~\\ldrth'· fbldifJ~

nk'd ur '-....Jlh.::uu""A.'dmmibund II 0 I) I) I) 1I I) I)

Ilud;y ,\~iSII1

1'00.1 consUiIlpli\l11
M., •

dinic;11 C'1r~11.i~1f)·.. ML:nLJ, 9
,"I<;IIi"" (i>o...,rhoL.".,(II.1'tj 127 116 118 q~ I~S I~S ~='7·a 2040·

Hcp3lit ;Iud ....'l131 iw..lion
Hislopalho~)' (n~1

L.h"r
Ccntri r"ool:1r ll~'pcrlfl'pll)'

Sli~\1 l) () 0 0 0 0 0
Mild l) () 0 0 0 0 0

I:.r""""ll mi<TOs<ofll' (liwr)

ll.ol\'cn;i\1ilil,·l;''ill.i1*'n~

CliniCo" ch~miS1Q'

All<;lli,,,, p!t<tip!O:'I"'''' (lUI.) 110 1I2 NA NA "·1 J12 173 p"

liiSI<ljl<llhol0llY (1Ih.1

LiWl

C",,";,,*,,'''' h)porlr~'t)· \I () N,\ NA 0 f) I) 0

--------------------------....,;._.._------------------------------------------
- =no important findings, NA =not applicable, NE = not evaluated, • Two animals in each

sex/group were reversar animals, b Number Qfanimals or tissues, * p~O.05; ** ~O.OI
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Table 43. Effects ofprasugrelin a 2-year carcinogenicity study in rats
Doily Dose (m;I1<;) o(c...lrol) 10 30 100

s..'X:Numhcr ofAnimals M:SS F:SS M:S5 F:55 M:SS F:SS M:5S F:SS
HiSl"!"'tkoIO'.;y. n_vplaslic lesions (nb)
Adrenal

A<knoma. conical ",II 0 I 0 0 0 0 0 0
Ganglioneuroma 0 0 0 0 0 I 0 0
rhcochromOC)loma 3 3 :: 0 3 :: 0 3
rhcochromOC)loma. malignant 1 2 2 0 2 0 2 0
Carcinonu. cooiol cell 0 0 0 0 0 I

Hen,ol>,"phoreticlIlnr (lilt sites):
I.)mphoma. molign3ll1 0 I 0 0 0 0 0 0
Sarcoma. hislioc)<tK: I I 0 I 0 I 0 0
Leukemia. L1rge gmnlll.r l)mphoc~lic 8 1-1 8 13 3 6 1 I

Livt.'1':
Adtnoma. hepatocellular 1 0 -I 0 0 0 I 0
Corcinoma. dlOlongio<'Cllular· 0 0 0 I 0 0 0 0

I.ung (bronchus):
Adenoma. bronchiol...alv_'Olar 2 I 3 0
Corcinoma. bronchiolo-a1vcolar 0 0 1 0 0 0

Pancreas:
Ad."IlOll~1. islet cell 8 I 8 2 8 2 9 2
Alk.'1toma. acinar-islet ('ell 0 0 2 0 0 0 0 0

pftuitary:
Adenoma. 3Rt\....ior II 17 13 IS 18 17 7 17
Ctl~inomD. anltrior 0 0 0 0 0 I 0 I

Th)'Toid:
Adcnom.. C-tt1l 13 7 9 7 II ;I 10 9
C:lfcinonla. Cooed. 2 4 I 3 5 3 0 -I

Corcinom.. follkular cell I 0 I 0 0 0 I 0
# oflumor-bc.-aring nnimals (incidtrH.:t') 54/98 -13/78 5-li98 4-1180 551100 4618-1 SSlloo -I718S

Iknign 52 37 S1 39 51 37 S1 -14
Malignant 18 31 21 21 19 25 9 IS
Ik.'nign and mali,gnanl 16 25 19 16 IS 16 6 12

Li\'\.'1'

Ilyportrophy. hcpalOC)·tic. diffuse
Minim:J. 0 0 0 0 0 0 20 15

l\hcf\."t1 cell (ocus. '-'05inophilic
MinimOiI 43 16 39 30 42 30 40 35
Mild 0 I 2 0 2 I II I
Moder.le 0 0 0 I 0 0 0 0

x
.J, =' decrease#=number, t = increaSe, • For controls, group means, and for treated groups, percent

differences from controls are shown , b Number of animals or tissues, C Only tissues with a gross lesion
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Table 44. Effects ofprasugrel in a 2-year carcinogenicity study in mice
Daily Dose (msikg) o(COIlIroll 30 100 300

S<x:Nllml>:r ofAnimal. M:55 F:55 M:5S F:5S M:55 F:55 M:55 F:55
Hi$lQjXl:lholog},: ncopl3stic lesions (nb)
Liv~r. 55 5S 55 55 5S .55 55 55

Acknomo. h.:patocdlular 20 5 II 5 26 10"d 44··" 39" d

H<mongiOtll3 6 I 3 I 0 I 0
C...cinomp. ho:p:>loccllubr 1/ 1 12 ~ 13 16 5
Hcmanllia;ar""",a 0 I 3 2 I 0 0 0
lIepolobloslom" 0 0 0 0 0 I I 0

Histopathology. ncopJaslic lesions (nb )

Liver: 55 55 S5 55 55 55 55 35
Adc"IInmu. hC"I"'loo:lIular 20 5 II 3 26 20",j 44··d 39"d
I-kmangioma 6 I 3 2 I 0 I 0
Corcinomo. hC(l3tnccllubr II I 12 ~ 13 2 16 S
I-Icrnangiosan:0013 0 I 3 2 I 0 0 0
(Iop.toblastom" 0 0 0 0 0 I I 0

1I""I<lI)",phorcticnlor (.11 siles):
l)mphoma. maligll:lllt 14 ., 22 13 5 12
Sar4:oma, histioc}1ic 5 7 I ~

Lung (bronchus):
Adenoma. bronchiol~31y,--oI3r S 5 5 4 6
C:trcinoma.. bronthiolo-31\'t."'OIar 3 2 8 I 4
Hcmanl:-iosarcoma I 0 0 0 0 0 0 0
Osteosarcoma 0 1 0 0 0 0 0 0

lymph nodc. nos (numbe, ",,,'ualoo)<: 2 7 8 13 5 II 3 10
H"''1IW1giosnrcomn 0 0 0 0 I 0 0 0

:: oftun\Ol"-bcaring animals (incidence) 42176 37/67 36-'65 42176 39171 44/80 52195 50191
II<:nign 33 17 22 2~ 29 32 45 45
Malignant 19 29 26 32 25 27 25 28
Benign and ~lignant 10 9 12 14 15 13 18 23

Histopathology: nnnncopl,slic lesions (nb)

Liver
.1~'fk.'r1roph)'. hCpatOC~1ic. cl.'J\lral

Minimnl 0 0 0 0 () 6 0
Mild 0 0 0 () 2 0 9 0
Mockr.t~ 0 0 0 0 0 () 7 0

Ahcrcd ""Ulbcus. cosinuphilic 9 6 17 6 23 18 24 36
Th)roid

H)'flCllmphy. folliculo, cell
Minimal 0 I 0 0 I 0 19 9
Mild 0 0 0 I 0 I 0 0

Pigment.nion.. rollicular cdl
Minimal 0 I I 6 23 25
Mild 0 0 0 I 0 I 3 4
Moderate 0 0 0 0 0 0 .0 I

#=number, t = increase, .J.. = decrease, - = no important findings, NA = not applicable,
a For controls, group means, and f or treated groups, percent differences from controls are shown,
b Number ofanimals or tissues, e Only tissues with a gross lesion , d For incidental and fatal tumors.
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Table 45. Effects ofprasugrel on fertility anel early embryonic development to implantation in rat
Male,s 4 weeks prior to and through mating, and females 2 weeks prior to mating through GD 7

DllilylJa;~(mJ!,'J\Jl} o(Conlrol) 3l) Illl>
Mal~

F~m~lcs

(~('(WIIIl/o;l}

ToxirokincI;".
Number 4\111)001\'<1

Num"'" died.,.. eJlth:n!i7ed ",,,,ibund
Clinico.11 <:l~l:rviJljL1M (n:l)

Sall,'alion
Yellow St3ioUlg or It>"l)' fl<IIlCt

N.:.:r<lpiY,,~aliOt)i

Body weighl Wlin. l!- (3)'S 0-18 (ptc,runhll;) {% d~~chl

8f.d}' \\'ti~ht ~n .. ~ 03}'.i 2$.6:3 <:.('0 tJ!5.VI~~)

~'ood CC01SUDlplion. <'lII)lula1i~\Z. :l"'3I. Da)S 1-2l! (% cII.tlgc~)

Mc.n nWlbo..'f ofdays JlI'iofto 1Il'ling
Number oflllal~ thaI nlalC'd
Number of "..nile mnles
Sp«m J'ft(ltilic)",lcOllnt
T~in~ic~

NWI,b':r C\a1u.t.'d
NWllbcr died 01 cUlhoIlia'd nt~ribUl\l1

Cli'lk~IOO>crv3liom(n·1

PlIpil dil.lion
Sali.mi<Jl1
YOllowSl.iniDlloftrny paJl<'\'

Dody'wdt:bI1l',in. ~ r,;; cll.-mgeh)
Prenloltillt: D:1~'S 1-14
Geunli"" o.l~'5 0··8
GcsInliono.~'5 S -15

Food conMU1lplk..... cumulative, j}>'lat;D~'5 IS-~S (~.• cI\lIn.l!<l'1
N«,rC'P'~'oo~ions

Mi>1in~ indrx (%)
Frl1i1ily ;ml"" (%)

Nom""r orlh" 1Ol1ISCsllilI<T
Nom""r ""rly;n U1~dratb~
NIl",""r ~f~ in ut<ro d..tb~

NIIIllbt:r enrl)' ~"" ~1lC ill ,"-'I<>dealh$
M<'On nllnN QOlJlCca !IJ1<'lllwm
M<'On nllnlbo..~ inlpIM~llio~'d ..ml
r..~..n pt\-impl;mti1lion lo,.;,'li~er

NE NE ~E

Z4 24 ~4

() l) 0

0 {I la
0 {I 2~

99 .t.3 J.lO·
91> 'if t3
~ {I .t.l
2.0 2.5 3.0
22 24 23
?" 24 .,-
~J ~J

Nil Nn NF.
24 24 :N
0 0 II

f) 0 II
f) 0 ;
f) 2.. 24

26 LI2 135··
4? 7; ,11
47 0 7l<1
274 0 tl

92 100 96
92 100 96
I~-:; I;.!! 16.0
OJ! 1.I 0.9
Cl.I 0 0.1

0.9 l.l 1.0
18;2 HI,:; 19.2
In 16.2 11.11
1,(1 2.2 2.Z

300
NE
24
I

21
24

.J..!S"

./.22+'
./.1"
2.0
23

Nt:
24
o

24
21
2+

1<;5++
L26++
fI7++

L7+

100
100
1.5.9
0.6

I>
(1.6
li,5
1M
l.O

t = increase, ! = decrease, - = no important findings, NE =not evaluated. a Number ofanimals or tissues.
b control group means, treated groups percent differences from controls are shown. *p:::;05, **p:::;.01.
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Table 46. Effects ofprasugrel on embryo-fetal development in rat during GD 7 through GD 17
D:uly Dos~ (n~'kg') O(CalU~) 30 100 300

I"""" T.),,,k"t~indid; Nf. NI:. :-lE Nt;

Nw..b:r rn'!'P"nl 2:> 2.. 24 24

!"u/llber died or OIIIb:IJlizcd 11lOrillutld 0 0 '0 ()

Numb.:r aoorr..'<IllC' "ilh 101:11 ....'50rlll;.,1 of lin•.,. 0 0 l) I)

Clink.,1 obl.:r~~ions (nb)

''''pll di~uian Il 0 IS :!-2
,,\\...,tl"~' <K!IL....;ilk"'.
Il<ldyw.i];hl~in.s(%,,"~)

<k~01;0tl00}1I S- 14 41 ... .1.1 J·IO· 1:!9··
(J,:SlOl;OIl 00}1I IS - ZO 33.6 f-l 'r3 fZ.,..

fl>Cd roost.npli...... gir:ll:'doy ~~-l> <hJltlge<)
(J,:SlOliOtl D.}, 7 25 !.J .J.12·· 132··
(J,:,mioll D'}1I 8 - 9 26 !.J .J.12·· .J.IS··
G:>l.lioll D'}1I 10 - II 27 !.J .J.1- .).11·
G:>lolioll 00}1I 12 - 13 27 !.J !.J .).7--

D8m~. cvrn:lude,f' M.·J11 numt>:'l" .<)rjxJm·1\11('.l''roin IS.S 16.3 14,9 16.3
M..."" Il\.ml:>.'l" implnmution"~m"I 13.7 14.7 14,0 15.1

litlers Num,,"r e>flil.t<~ .,,·nI1l0.loli ~. 2-1 23 2A~>

Nllm,,"r "rin "'erocl<lol~lliN.. (..,;orly) 0.9 O.ll II." O.S

NIl...""r "fin "1.."dtlll~llil1... (I"te) 0.5 0.1 11.1 0_611:

Nunt.bcr bf Ih\1' r~"1us..;o~'1 in~r 1.2.1 U.S lJ.O lU"·
I'el:ll w..'i!1bt (!1J"l"ti, !,'IlIIdcr <olllbin.d) 3.1I 3Jl 3.1 J.6x

Un.." wo!lghll!'r:\IlIS.~~u e<)"lbincd) ~S.\l 51.8 ~S.J 51.0
1'~~'l1 !le., r.lUIlll (% nW~) 51'-7 51..5 oIS.9 50.9

i =increase, ! =decrease, NE =not evaluated, • Rat found dead on Gestation Day 20 (bleeding), b Number of animals or tissues.

Table 47. Effects ofprasugrel on embryo-fetal development in NZW rabbit during GD 6 through GD 18
oml)' Dose (m;)ik2l OfControl) 30 100 300

0..11. Nu,ullcr iW,llII:IIIl 19 II) Iii 19
Numbo.... died or ~U1h:lIIil.A!d l1Jorilllllld 0 0 I' 0
NllJubo.'1' ~oor~ ..... \\idl1omll'L'SOtj)lioo <)f lin,,' 0 0 0 0
Clinknl ,*",'l'Vation~ into)

y"lI"wurin" I) 0 II (i

"'call'S)" OO~'CVdti(.N1'!i

nait"",ui,!lhl

G""'~li"n Da)' 'iI 3.7~8 .l.131 ;l~7.37 ·.1.6M.
(;"sLat;"n !by 15 3.l\<)6 U95 U<J3 3.7411
(ic.<L,tiall n.,. 21 3.9'3 3.951 3.')80 3.815

GcsLali"lI Ib~' 28 4.1lI3 HIM 4.USS 3.961
H,nd int!k.:. g

(~Latltln I.b)~ f).7 ISO 149 IS~1 )36:11.·

(;csL;lli"nl~. W.II ISU 149 148 ) I'Jx *
(;""'L;ltl"n~s 14·15 143 145 132 94*c

(;""'Lall,," D:J)" IH·19 142 1014 140 11211:·
M",-~ tlumb.T ",'\)rpnro1lul~..l.rililn 9_l 9.~ 9.3 S.9
M,-":m l1t1tnh.'T imp1::ml::aIionsllbn-:. H.S 11.1 1.5 1.9

I.iUtrs NI11Ub~r oflillCr.l ..,,'31 uatcd I" I" 19 19

NUlliber e>fliw ic1u"""lillcr 1.6 7.5 7.0 7.2
Num,,"r (Ifcm1y N'SOtplim.'lklcr 0" i).' .0.1 0.'
Number c>n:ll~ I\'Sc>rplims'lkl\'l" O.S 0,:; 0.2 M
Number (IfdC<14 t~\I!<.'S"liIM· (12 O..l 0.3 1),2

lloclywri~l e>t'lh-e 111:l1~ 1~\I!oC$ Ig) 39.4 44.9 .JO..2 31.5
80cIy wci!!hl c>f1i\-e fcm~~ ICI,~ <ll) 38.6 39.0 39.4 31.3
s.:ll> ",lio(%m,,"'~·.l<n,"',,) ;Q:5O 51i~9 51'49 47/53

UN"", "ot;ll"nqm~

Gr..~ exl.rml (munNr "i'ti:t....$ [Iin....'( e'GUninod) 14~ (19) 142 fl91 133(191 131(191
A\>son' ..)" bul~.. 01°1 0\01 I III °l(l(
Mi'l;b:lp.;n nL~. 0[01 11(01 I III 0101
N::uiialr~ia 0[0) DID] III1 Gill)

I':>" h}perftexioo 0[0) ll(!l) 0[0) 1111
-----------~------------ ------------------

GO =Gestation Day, NA =not applicable, NE =not evaluated, • Non treatment-related death.
b Number ofanimals or tissues, ·~5, **pSOl (Dunnett's rank test).
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Table 48. Effects ofprasugrel on pre- and postnatal development
in rats during gestation day 6 through lactation Day 20

o
o

1\
13

21

65

243

300

155
14.5
1-t.0
05
6

13.8
9.9
o
o

.l. 8.7"'

.l.9.2"

o
o
I

.l. 7.6"
.1,11.5"

!17.9"
!65

.I, 13.5"
! 17.1·'

4
5 '

o
o

2.2

2\
41

20
99

100

2ib
\5.2
14.~

1-t.0
0.2
-t

13.8
9.7
I
o

o
1
o

.l.~.7

.l.2.9

.l.3.6

.l.u

.l.5.3
21.3

.l.~.9

.1.3.1

o
o

o
o

7
9

o
o

o
o
o

15.5
14.5
1"-2
0.2
5

14.0
9.8
o
o

22.:!

o
o

o
o

o
o

o
o

22

12

6.9
6.5

15.4
14.3
14.2
0.1

1.J.2
9.9
o
o

1
o
o

406
340
28
3\.
53
76

22.3

Dailv Da;e (mwl;g) 0 (Control) 30

F~ liners

1'0 fcroak'S # prcgn:uu
Ii died or cuthaniz..'<! nlll'ibund
# abtJt1<'<!
Cliniealobsemuions

I'ost-dosing salivation
Animals "jlh the Gndins
TOlal manber ofoeCurmll.'lS

Rubbing of mtuzk on bottom ofC3ge
Animals "jlh Ibe finding
TOlal nlDnber ofoecu~

Aboonnal )'Cllow staining ufthe cage 'my paper
Animals "jth Ibe finding
Total n....b<.'1' ofoccurrences

Necropsy observations (animals wim Ihe linding)
Mandibular 1)1nph node: Enlarged
Lh-cr: Palc area on len lobe
C....'Cum: Oisl<~l.....d "ith gas and pale tluid

Body weight (S~ GestaIion Day 20 (% ctIangcF
Body weight (g). loctation Day 21 (% change»
Food consumplion (g/rat/da)'). GD 6-9l% ch;ul'd"F
I:ood consumption (giratlday). GI) 18-19 ("to changel>
Food consumption (g/rat/day). U) -t·6 (% change!"
Food consumption (glratlday). lD 11-13(% changel>
Mean duration ofgestation (da)~l

F. lill<TS ~# oflill<.fs cvaltiai<'d
Prew~ning Mean ## of implantations

Mean Ii pups'lincr
Mean Ii li,..born pups/linct
Mean Ii stillborn pupsmllcr
# of litters with stillborn pups
PostnaL,1 suM<'lIlto Oay-t
Postnatal sum,oal to w<'3Jling (after cull)
Ii ortOlallinet 1055<'S
Ii live newborn PUPs "ilb external anomalies
Pup body weight (s). {%ctIange!"

Newborn
Male
Female

Change from birth to "eaning
Malc -t1.0 .l.0.2 .l.0.2 .l.20,0"
F<~alc 40.0 .l. 1.0 .l. 0.8 .I, 19.8"

'I'up sex ratio on Day 1(% males) 50.9 53.8 51.4 47.3
F,lcmal<'S Prcmating bod)'wcightchangc(%changel" O.O.l. 1.3 .l.1.3 .I, 1.3
l'ostwC3ning Geslalion body weight change (% changc!" 0.0 0.0 .I, 1.2 t 1.2

Vaginalopcnmg(dayofallaiomcnl) 34.7 36.0 35.1 36.3'
Motoraeli,iry(highbeamloul) 163.5 200.7 114.9 184.0

(low beam total) 596.7 640.4 426.2 586.1
Accelerating COlarod (maximum time) 20~ 206 199 218'
Morris maze ltrialtime on Day 4) 14.2 13.1 14.\ 13.0
Mean #I da)5 plior 10 maling 2.8 2,6 2.4 2.S
II offemales copulaled 20 20 20 20
II ofpre....nant females 20 20 20 19
ff aborted 0 0 0 0
Mean # corpora lutea 16.6 16.7 17.1 15.4
Mcanffimplanlations IH IU 14.& 1-t.6
M,...n IIlh.. conceptuses. Go:sratim [);IY 14 14.5 13.7 1-t.0 14.0
Menn II ofn,sotptions 0.9 1.2 0.7 0.6
Mt:oln %preimplantatimloss 7.9 11.2 16.0 7.1
Mean % postimpianratiOlIloss 5.4 8.l 4.0 4.1
II Toralliucr losses 0 0 0 0

# =number, t = increase, -J, =decrease, NA=not applicable, a For controls, group means, and for treated groups, percei
differences from controls are shown, b Data from 1dam in the 100 mg/kg group are excluded because oftotal litter loss.
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OVERALL CONCLUSIONS AND RECOMMENDATIONS

NDA No 22-307

Conclusions: The pharmacological and toxicological documentation provided are
appropriate and adequate from a preclinical perspective to support the intended clinical use
ofprasugrel at a daily dose of 10 mg. Bleeding is a potential risk which may be expected
with prasugrel due to the mechanism of action of inhibition ofplatelet aggregation.

Unresolved toxicology issues:
• Prasugrel causes induction ofcytochrome P450 ofphase I drug-metabolizing

enzymes (primarily Cyp2B, Cyp3A2), and phase n drug-metabolizing enzymes (UDP
glucuronosyl transferase and glutathione S-transferase),which is consistent with the decreases
in exposure to prasugrel metabolites after multiple dosing. No specific animal studies
have been conducted on the effects of induction ofdrug metabolizing enzymes and
interaction with other drugs metabolized via Cyp2B and cyp3A.

Recommendations: Approvable

Suggested labeling:

r
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Signatures (optional):

PharmfTox Reviewer--------------

Concurring Reviewer

APPENDDUATTACHMENTS
- Exec-CAC meeting minutes for protocol dose selections.
- Exec-CAC final study minutes.
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