CSR No. K-97-0494-D 3 June 1998 / 08:21
Protocol VGPR0260, Study VGST1849

L) In plasma ovar time

Day Time Total me N Moan sp Min  Median - Max  CV%
positdose from firgt .
(h) dose (h)

1 ) [ 11 0.00 0.00 0.00 0.00

10 0 216 17 8.75 41 9.58 47.01

11 ) 240 11 9.07 3.02 9.05 33.35

12 0 264 11 9.77 3.00 10.40 30.68

12 06 2645 1 9.84 2.63 9.99 29.38

12 1 265 11 9.48 349 9.69 36.86

12 2 266 " 9.65 3.29 10.40 34.03

12 3 267 1 1047 a.09 9.90 30,39 .
12 4 268 1 9,23 3.04 8.80 32.95

12 8 2720 1] 9.65 2.75 9.18 28.51

12 8 272 1 9.13 2.92 8.77 32.02

12 10 274 11 1040 2.87 10.20 28.46

12 12 276 11 8.97 2,61 5.98 29.04

18 0 408 10 B.74 4.02 9.68 41.20

21 0 480 10  '8.05 4.36 8.19 48.68 _
2 0 504 10 9.42 443 B.50 47.07 25
23 0 528 10 8.20 4.65 7.98 56.68

30 o 696 10 8.68 4.20 7.82 49.39

37 0 3584 10 9.97 5.59 8.97 56.09

42 0 984 10 9.03 5.30 8.87 58.73

43 0 1008 10 .28 6.20 6.64 66,83

4“4 0 1032 10 9.19 6.70 6.25 7201

44 05 10325 10 9.08 6.32 6.68 69.63

4“4 1 1033 10 9.54 6.63 6.81 69.54

44 2 1034 10 9.84 6.4 7.29 65.16

44 3 1035 19 9.51 5.88 7.28 " 61.80

44 4 1038 10 9.56 624 - 7.02 85.28

44 8 1038 10 8.77 8.27 6.50 71.51

“ . 8 1040 10 9.42 6.74 6.54 71.49

VEb260kndoc . . . ’ 9



CSR No. K-97-0494-D 3 June 1998 /08:21
Protocol VGPRO260, Study VGST1849
Day  Time Tolallkme N Mean SO Min  Medan  Max  CVX
poakioss from firsl ‘ .
() dose ()

“ 10 1042 10 886 _ 635 T 6.13 7475
“ 12 1044 B 8.8 6.16 5.0 70.80
“ 24 1038 6 1102- 735 9.35 66,69
“ 4 1080 8 9.24 5.08 7.97 84.52
51 o 1200 4 753 229 7.34 4370
5 o 1368 4 8.23 249 5.87° 3097
63 0 1488 4 551 189 5.32 3439
& 0 18542 4 5.52 246 5.05 “es
] o 1538 4 5.67 274 . 479 4828
es 05 15385 4 573 278 5.00 48.17
e . 1 1537 4 8.05 2 5.39 4488
65 2 158 4 6.13 222 .70 3613
€5 3 153 4 593 220 sA7 ar.a7
€8 4 1840 4 6.0 20 - .51 2348
&5 ¢ 1542 4 5.80 208 5.33 35.81
8s 8 1544 4 .57 1.96 503 35.20
@5 10 1546 4 552 200 492 a7.88
&5 12 1548 4 503 193 448 38.45
Y3 24 1560 4 545 2.08 419 ag.14
65 . 48 1584 4 4.08 183 3,50 45.14

Appendix C.2.2.1 Listing of plasma ¢ page 741
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CSR No. K-97-04%4-D 3 June 1998/ 08:21
Protocol VGPR0260, Study VGST1849

Day Time Yotal time N Mean SD Min  Median Max %CV
posidose from first dose
(] )

1 ) 0 4 000  0.00 - 0.00 T 0.00
10 0 216 4 0.19 0.04 0.20 2233
1 0 240 4 0.18 0.04 0.17 23.57
12 0 264 4 0.18 0.04 0.17 A_ 23.09
12 05 264.5 4 0.21 0.05 0.21 22.04
12 1 265 4 0.20 0.03 0.20 13.57
12 2 268 4 0.20 0.02 0.19 11.23 ]
12 8 287 4 0.19 0.04 0.20 20.06
12 4 268 4 0.19 0.02 0.20 11.37
12 6 270 4 0.20 0.02 0.20 11.23
12 ] 272 4 0.19 0.05 0.19 24.00
12 10 274 4 0.20 0.03 0.19 17.62
12 12 276 4 0.19 0.04 0.18 18.73
18 0 408 4 0.15 0.12 0.16 79.44
21 0 480 4 0.19 0.06 0.21 30.08
22 0 504 4 0.18 0.07 0.18 40.20 ghv
23 0 528 4 0.14 o.11 0.16 76.53
30 ] 696 4 0.12 0.08 0.15 70.66
a7 0 864 4 044 0.0 0.18 72.82
42 0 984 4 0.12 0.08 0.15 68.04
] 0 1008 4 0.13 0.09 0.17 68.45
4 o 1032 4 0.18 0.07 0.17 4187
“ 0.5 1032.5 4 017 0.05 0.17 30.30
44 1 16033 4 017 0.05 0.18 27.33
4“4 2 1034 4 0.15 0.03 0.16 23.07
“ 3 1035 4 0.15 0.03 0.16 17.83
“ 4 1036 ] 0.15 0.03 0.15 18.25
“ 6 1038 4 0.12 0.08 7 0.15 r 67.15
“ 8 1040 4 0.14 0.02 0.15 16.58

Vgbz60idadoc 11



CSR No. K-97-0494-D
Protocol VGPRO260, Study VGST1849

3 June 1998/ 08:21

Day Tive  Tolaltime N Mesn so Maocian Max  %CV
posidoss from first dose
o (]
“ 10 1042 4 ot4 - 002 . 0.45 17.50
44 12 1044 4 0.14 0.02 0.15 15.58
45 0 1058 2 0.15 0.02 0.15 14.63
“s 0 " 1080 2 0.14 0.03 0.14 20.20
st 0 1200 2 0.55 0.47 0.55 88.93
58 0 1388 - 2 0.18 0.04 0.18 23.57
] Y 1488 2 0.47 0.02 0.17 12.88
“ 0 1512 2 0.18 0.01 0.18 7.86
& o 1536 2 0.18 0.04 0.18 23.57
] X 1838.5 2 0.18 0.08 0.18 3143
-] 1 1537 2 0.17 0.04 017 24.96
&s 2 1538 2 0.17 0.04 0.17 24.08
65 3 1539 2 0.18' 0.03 0.18 16.71
& 4 1540 2 017 0.00 0.17 0.00
65 € 1542 2 0.17 0.01 0.7 8.32
[ 8 1544 2 0.18 0.01 0.18 8.84
65 10 - 1546 2 .17 0.08 0.47 30.00
s 12 1548 2 0.7 e.02 047 12.86
65 24 1560 2 0.16 0.03 0.6 17.68
[ 48 1584 2 0.13 0.03 ' 0.13 .. 2176

)3!&: C.2.2.2 Lialings o.lﬂ:‘ 833553 over time _2 5pHPPH phanyloln metabolite page 746
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CSR No. K-97-0494-D 3 June 1998/ 08:21
Protocol VGPR0260, Study VGST1849

in plasma over time

Day Time  Time from N Mean sp Min  Median Max  OV%
postdase (h) first dose (h)

1 0 [ 11 0.00 0.00 0.00 T 9.00
12 0 264 1 146 0.49 1.34 33.33
12 1 265 1 148 045 1.31 31.06
12 12 278 1 1.35 0.47 1.19 34.49
18 0 408 10 1.48 0.59 1.25 39.54
23 0 528 10 1.38 0.58 121 42,08
0 0 696 10 1.35 0.64 147 47.51
37 0 864 10 135 0.75 1.18 55.33
44 0 1032 10 137 0.01 0.09 66.21 ’ ﬂr&
4 1 1033 10 1.40 0.80 _ 0.98 63.80
44 12 1044 10 1.29 0.94 0.88 73.18
45 0 1056 6 1.60 1.01 1433 63.24
46 o 1080 6 142 1.00 1.13 70.57
51 0 1200 4 0.75 0.14 0.76 18.18
58 0 1368 4 1.24 0.24 1.19 19.45
65 ) 1538 4 0.88 0.34 0.80 38.33
65 1 1837 4 097 03 7 0.88 33.99
65 12 1548 4 078 0.27 0.69 . 8502

AD C.2.2.9 Listings of plasma concentralion over Ume for free (unbound) phenytoin page 751

Vhaeosiatec 13



CSR No. K-97-0494-D 3 June 1998 / 08:21
Protocol VGPR0260, Study VGST1849

[ B ¢ |
Doy Time Tolsitme N Mssn  SD  Mn Medan  Max OV%  Dose Pocled  Mean CVXlor
posidase - from first 4 : adjusted days  pooled  pocled
N  dose(h) : mean* across mean
_ days
12 ° 264 1 0.00 0.00 0.00 0.00 0.00 - - .
2 ° 40 10 447 0.84 4,66 18.82 6.71 2123 6.58" 17.53
22 [ 504 10 4.38 0.79 441 18.15 655 . -
23 0 £28 10 434 075 445 73t 6851 . . . o)
42 0 984 10 5.96 1.12 8.7 18.85 . 4244 590 18.17 .
L] 0 1008 10 577 0.08 6.08 17.06
“ 0 1032 10 5.97 1.20 5.08 20.14 . . -
(] 0 1488 4 5.50 1.52 7 8.37 27.66 - 6365 5§48  23.98
84 [ 1512 4 §73 1.33 5.85 — 2314 .
85 0 1536 4 5.19 1.43 492 27.57
*dose adiusted om 1.0 940 4.5 9 _
Supporting dala: . -
Appandix C.2.2.4 tistings of plasma concenizalion over éime for vigabalrin . page 754
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CSR No. K-97-0494-D
Protocol VGPRO260, Study VGST1849

3 June 1998/ 08:21

Day  Swfsfe  Trarss  Cmaxss  Ominss AUCIO-12)gg  lambdaz ty0

Cpo;ss

h ugiml, Hg/mL heyug/mL. h h ml/min

day 12 mean 3.41 10.94 8.97 114.75 23.59
sd 2.96 3.04 33.34 7.05

261

25.89

%CV 88.72 27.79 29.04 28.05
median 3.00 11.99 B.88 110.16 22,69 -
N 11.00 11.00 11.00 11.00 . . 11.00
day 44 mean -3.70 10.01 7.63. 110.46 0.0054 133.27 30.44
sd 241 8.70 4.97 76.15 0.0013 30.61 -14.08

2297

%0V 65,03 68.89 65.15 88.94 24.4026 46,24
madian 2,50 7.29 548 80.04 0.0052 184.92 31.44
N 10.00 10.00 10.00 10.00 6.0000 6.00 10.00
Supporting data: . :
Appendix C.2.2,12 Plasma individual pharmacokinetic parametars for total phenytoin page 813

Vah2606da.doc
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CSR No. K-97-0494-D 3 June 1998 / 08:21
Protacol VGRRO260, Study VGST1849

Renal
Clearance
mi/min
day 12 mean 1017.20 1407.33 0.94 0.22
sd 866.98 980.82 0.65 0.16

%OV 84.15 £9.70 69.70 68.76

medisn 73850 1248.50 0.83 0.17

N 1000 10.00 10.60 10.00

day 44 mesn 735.40 . 118271 079 0.19
sd 4247 " 1084.35 0.7 0.12

%OV
median £83.50 770.69 0.51 0.13
N 10.00 10.00 10.00 10.00
day 65 mean 1141.25 837.73 0.83 023
sd 818.25 561.01 0.37 o8

median 757.50 . B834.10 0.58 0.16
N 4.00 4.00 4.00 4.00

Supparting data

Apendix G.2.2.8 Urine page 804

| Vgh260kdadoc . : 18
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CSR No. K-97-0494-D 3 June 1998 /08:21
Protocol VGPR0260, Study VGST1849

Urine Amount % Dose

Volume Excrated Excretad

) - in Urne . in Urine

ml meg %

day 12 mean 982.82 1143.79 ' 0.72
sd 820.00 645.69 0.40

%CV 83.43 56.45 56.45

madian 638.00 1203.20 0.75

N 11,00 11.00 11.00

day 44 mean 735.40 1148,74 0.72
sd 412,17 583.94 . 037 -

%CV 56.05 50.78 §0.79

maedian 583.50 1037.03 0.85

N 10.00 ’ 10.00 : 10.00

day 65 mean 1141.25 1303.64 0.82

%CV 71.26 65.33 65.33
median 757.50 1040.75 0.65
N 4.00 4.00 4.00

Supporting data:
Appendix €.2.2,10 Urine pharmacokinetic parameters for unconjugated SpHPPH phenytoln melabolite page 807

Vgh2606da.doc
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CSR No. K-97-0494-D 3 June 1998/ 08:21
Protocol VGPR0260, Study VGST1849

Unine volume Amount of tolal *&aeaasqs Amount of corjugated % dase excreted in
SpHPPH excrated in unine fortolal  SpHPPH excretedin  urine for conjugated
uine - (conjugated + wrine SpHPPH
unconjugated)
SpHPPH
mL meg % mag [ 3
deyi2  mesn Y 82008.22 31.36 8095443 30.65
s

820.00 28785.29 11.00 28337.71 10.73

median 639.00 6910200 -, 28.52 67643.40 25.61
N 11,00 1100 11.00 11.00 11.00
day44 mean 73540 93006.24 35,50 9185650 . 34.77

sd 41247 ) 28840.72 10.93 28277.13 10.70

%CV 58.05 30.70 3081 30.78 30.78

median £83.50 101358.90 38.69 99844.52 37.80

M 10.00 10.00 10.00 10.00 10,00

day6s  mamn T 114125 83110.13 31.79 8180849 30.97
ad 81325 16521.03 6.45 15721.85 5.95

%oV 71.28 : 9.8 20.30 19,22 19.22
median 157.50 75739.00 28.93 74598.25 20.28
N 4.00 4.00 4.00 4.00 4.00
uot. '
page 810
page 804

VgA2606da doc 20
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CSR No. K-97-0494-D 3 June 1998/ 08:21
Protocol VGPR0260, Study VGST1849

Table 13. Trough !..aﬁ_- for total phenytoln, SpHPPH, and vigabatrin to determine If concentratlons are at steady-state

. . Pairwise comparisons
Analyte Treatment Day Adjusted mean Pair (by day) Pairwise ratlo 80% CI P-value
Total phonyloin  phenytoin alone {day 16-12) 10 9.69 1110 989.19 {89.8,109.5) 0.89
11 9.62 12/10 104.84 {94.3,116.7) 0.444
. 12 10.17 2/11 105.79 (95.1,117.7) 0.372
day 42-44 - 42 6.83 43/42 88.31 (93.3,103.5) 0.576
43 6.71 44/42 96.41 (91.5,101.5) 0.207
44 6.58 44/43 88.07 (93.1,103.3) 0.523
SpHPPH  phenytoin alone (day 16-12) 10 0.18 11110 £88.54 (76.3,102.7) 0.167
1 0.16 12/10 96.66 (81.2,115.1) 0.726
12 0.18 12/11 108.16 {91.7,180.0) 0.977
day 42-44 42 0.12 43/42 110.23 {91.8,132.3) 0.318
43 0.13 . 44/42 125.99 (105.0,151.2) 0.054
44 0.15 44/43 114,30 (95.2,137.2) 0.193
Vigabalrin day 21-23 21 443 22/21 80.00 (77.5,104.5) 0.237
22 3.98 23/21 93.51 {80.2,100.1) 0.462
23 4.14 23/22 103.91 (89.1,121.2) 0.673
day 42-44 42 6.04 43/42 . 9713 - (91.2,103.4) 0.434
, 43 .86 44/42 99.88 {93.8,105.4) 0973 .
44 6.03 44/43 102.83 (986.6,100.5) 0454
day 63-65 €3 5.35 64/63 105.00 (96.8,113.9) 0.2
64 - 5,61 65/63 984.53 (87.1,102.6) 0.229
65 5.05 65/64 80,03 (83.0,97.7) 0.047
phenyioin alone (day 10-12); days 10-12, phenytoln 150 mg Q12 h alone
day 42-44: days 42-44, phenytoin 150 mg and vigabatrin 1.5 g- Q12 h for 3 weeks
day 83-65: days 63-85, phanytoin 150 mg and vigabatrin 1.5 g Q12 h for 6 weaks
Supporting data: _
Appendix B.3.13 Analysis of variance summary - total phenyteln traugh plasma concentration page 368
Appendix B.3.18 Detalls of within treatment analysis — 5pHPPH trough plasma concentration page 378

Vab60Kiadoc . . 21



CSR No. K-97-0484-D 3 June 1998 /1 08:21
Protocol VGPR0260, Study VGST1849

Tabls 14. individual percent changs in plaama and urine pharmacokinetic uﬂesofo.ﬁs.&vs-sﬁo_:-uu pHPPH after 3 weaks coadministration of vigabatrin
gﬁsiﬂe phenytoln alons
e Total phenytain in plasma Tolal phenyiok in urine SpHPPH in urine
Subjact Cmaxss Cmin,ss AUC(0-12 hj,ss T Ae Raenal Ae lotal A Ae " Renal

. Clearance conjugated wxconjugated clsamance fotal
VAST1849- meg/iml. meg/mi h*meg/ml. meg ml/min . mog mog meg ml/min

o

l!\‘n

gé&@»ﬁ%&é

mgg

Appendix C.2.2.12 Plasma individual pharmacokinatic parameters for folal phenytoin

Appendix €2.2.8 Udne phamacakinetic parameters for total phenytoin

Appandix ©.2.2.1¢ ?%38%&9%5% muzvmzu:o%ss:i abolite
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CSR No. K-97-0494-D 3 June 1998/ 08:21
Protocol VGPR0O260, Study VGST1849

Table 18. incldence of All Adverse Events

ADVERER SVENT Vigebatzin Steady State
henytoin ritrate Up Coadain Titzate Down

Nels Unld N=31 Hell
SYSTEX CRAAM CLASS .

PREFEIRED TEAM | ] L] L - o % L ] %
ERPATIC & BILIARY ¢ 0.0% e 357.1% 3 14.2% e 0.0%
GO INCREASED 0 0.0% 8 57.1% 2 1a8.2% ¢ 0.0%
EETRILOGIC b} §.7% 3 21.4% 3 27.3% 0 0.0M
DISLINESS 1 67 o “olov 2 1812% ¢ 00 .
HEADACHE 1 67 o 0.0 1 9 0 0.0
SPEECH DIBORDER 0 0.0% 1 7.8 0 0.0% 0 0.0%
2RENOR 0 o.0% 1 0 0.0 o 0.0y
. SOMHOLENCE o ola 1T 0 0.0% o 0.0
FSYCAIATAIC 3 30.0% 3 4% 1 9.1% 9 0.0%
INSOMNIA 2 133 o “olos o olos 0 0.0%
AGGRESSIVE REACTION 0 0.0% 0 0.08 1 9.1% 0 0.0%
AMNBSIA 9 0.0% 9 0.08% 1 9.1% 0 0.0%
ANOREXIA 1 6% 0 0.0% 0 o0.0% o o.0% -
APPETITE IMCREASED 0 ol 0 0.0% 1 9 o olot
cokrusIo 0 J9.0% 1 7.8 1 9.1% ¢ 0.0%
EMOTIONAL LABILITY 0 0.o% 0 0.0% 1 9% ¢ 0.08
NERVOUSNESS 1 6.7% 1 7.1% [ 0.0% ¢ 0.0%
PARANOID PSYCHOSIS 0 0.0% 0 0,08 1 9.8 ¢ 0.0%
DERMATOLONXC 1 6N a9  0.0% a 18,3% 9 0.0%
ACNE 0 0.0% e 0.08% 2 18.2% 0 0.0%
RAGH 1 6m o oo 1 e o o.0v
GASTRINTASTINOL 1 6.7% 1 7.1% 1 5.3 0 0.0x
. VONITING 1 6 o ol0n 19l 0 008
PLATULXNCE o 0.0% I 7.1% 0 0.0% 9 o0.0%
MAUSEA 1 6T o olo R 0 0.0
BODY AS A WEOLE - GEMERAL 0 0.0% 3 16.3% 1 9.1 0 0.0%
ABBOMINAL PAIR g 0.0% 1 7.1 0 0.0% o 0.0% ~
BACK PATH o 0.0% 0 0r 1 9.8 9 .08
FATIGUE o o0 1 T o olox R
CARDIOVANCULAR 0 0.0% 9 0.0% 0 0.0% 1 9.3 o
BRADYCARDIA o 0.0v o olov o 0.0% HEEBT
.
WUECULOSKELETAL s 0.0% 0 0.0% 0 0.0% 1 9.1% 0
ARTERALGIA o 00% o 0.0% 0 0.0% 19l mmmﬁ 10mm_ﬂv—m Copy
ANSPIRAYCRY 1 6N o o.o% 1 0 .08
BRISTAXIS 0 0.08 ¢ 0.0% 1 s 0 0.0%
PMHARYNGITIS 1 6.7% 0 0.0% 0 0.0% 0 0.0%
FATIENTS WITR ONE OR MORE ADVERAE XVENTS 6 40.0% 9 64.3% S 45.3% 2 10.2%

Menytoin: -Phenytoin 200 wg Ql2h x 1 day followed by Phenytoin 150 mg Ql2h
. Vigsbatrin Titrate Up: Phenytoin 130 mg Q12h + Vigabatrin 500 mg Qi2h x 5 days and Phenytoin 150 mg Ql2h + vigabatrin 1 g Ql12h x 5 days
Steady State Coadmin; Fhenytoin 150 mg Qlih ¢ vigahatrin 1.5 g Qi2h

Titrate Down: Phenytoin 100 mg Q12h + Vigabatrin 1 g Q12h x 1 day followed by Phenytoin 100 mg QAM + Vigabatrin 500 ng Q12h
Supporting data:
Appendix €.3.2.1.1 Adverse Event Mapping page 832
Appendix C.3.2.1.2 Adverge Events page B36

Veh2606ia.doc - 23



CSR No. K-97-0494-D 3 June 1998 / 08:21
Protocol VGPRO260, Study VGST1849

10.0000
9.0000 1
8.0000
7.0000 +
6.0000 |

5.0000 +

Mean plasma total phenytoin cone {mcg/ml)
&
8
s

2.0000 + VGBSO VGB1O0 VGB1S

°u§° i 2 N ™ n " “ “ T T -
0 $ 5 10 15 20 25 30 35 40 45
PHT 180 A Study day

Figure 1. Masan total phanylola rough plasma concentrations over time when phanytoin 150 mg was administered alone every 12 hours (PHT 150) and during titration
§p to and Including coadministration with vigahaurin 1.5 grams every 12 hours (VGB 500 = vigabatrin 500 myg; VGB 1.0 = vigabatrin 1.0 g; and VGB 1.5 = vigabatrin 1.5 g)

Supporting data:
Tabie 1 Dascriptive statistics for total phenytoin concentrations (ug/ml,) in plasma over time page 2

V§02606da.doc . 25



CSR No. K-97-0494-D 3 June 1998/ 08:21
Protocol VGPRO260, Study VGST1849 :

11.00 :
—o—day 44, phenytoin +
vigabatrin 3 weeks (N=10)
10.50 ~-s-day 12, phenytoin alone -
(N=11)

Mean total phenytoin plasma conc (mcg/mL.)

8.00 + f t — ; t :
0 2 4 6 8 10 12
Time postdose (h)

Figure 2. Mean plasma total phanylols concenirations over the 12 hour dosing Interval when phenytoln 150 mg was adminlatered alone every 12 hours (day 12)
compsrad to after 3 weoks (day 44) of 8&3_..?5_:2_ with vigabatrin 1.5 grams every 12 hours.

Supporting dala:
Yable 8. Descriptive mBam&& for total phenytoin concentrations {(ug/ml) in plasma over time page 9

Vgb260Kia.doc 26



CSR No. K-97-0494-D 3 June 1998/ 08:21
Protocol VGPRO260, Study VGST1849

2.50 -

.
3

wh

ia
k]
1

Mean free phenytoin plasma conc
(mecg/mL)

e
&

0 . 1 12
Time post morning dose (h)

Hday ‘n. phenytoin alons (N=11) Oday 44, phenytolin + vigabatrin 3 weeks (N=10)

Figure 3. Mean (with standard deviation) irse phanytaln plasma concantrations ovar the 12 hour dosing Interval whan phanytain 180 mg was sdministered slona avary
12 hows (day 12) compared to after 3 weeks (day 44) of coadministration with vigabatrin 1.5 grams every 12 hours,
Table. 5. Descripiive sialistics for fres phanytain concentrations (ug/ml) in plasma over time page 13

IRCHPIPRE 27



CSR No. K-97-0494-D
Protocol VGPR0O260, Study VGST1849

3 June 1998 / 08:21

0.25

e

i

(=
t

0.15 -

Mean S5pHPPH plasfna conc (mecg/mL)

0.10 + —~o—ddy 12, phenytoin alone
(N=4)
—-u—day 44, phenytoin +
vigabatrin 3 weeks (N=4)
0.05 +
0.00 “ e = " “
0 2 4 6 8 10
Time post morning dose (h)

12

Figure 4. Meanofthed subjects with quantitiable phenytoln SpHPRH metabolite plasma concentrations over the 12 hour dosing intarval when phenytoln 150 mg was
administered slone every 12 hours (day 12) compared to aftar 3 weeks (day 44) of coadministration with vigabatrin 1.6 grams svery 12 hours,

Supporting data:

Tablo 4, Puo%a% statistics for phanytoin S5pHPPH maetabolite cancenirations (ug/ml) In plasma over time

Vgb260kiadoc N
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CSR No. K-97-0494-D 22 December 1997/ 13:11
Protocol VGPRO260, Study VGST1849 '

5. INTERIM ANALYSIS

Previous data regarding the potential drug-drug interaction between phenytoin and vigabatrin suggested .
thatﬂwintcxacﬁonmaytalwaslongas6weekstocomemeqnilibﬁnm. There was a desire to
investigate the interaction for a period shorter than 6 weeks in osder to reduce the exposure of these
drugs in normal healthy subjects. ‘The study was designed so that the interaction after 3 weeks of
ooadmimsmaﬂqnemndbecmnpmedwﬂwmwﬁmaﬁaéweeho!wmniniMOm

Five of the planned 15 subjects were enrolled and 4 of the 5 subjects completed the trial. An interim
analysis comparing 3 wecks vumsdweekswaswndmwdwithdatafmmtm4eompletedsubjects.
The primary variables to be analyzed were AUC(0-121),g¢, Crpax 55 a0 Cyin oo fOr total phenytoin
concentration and the secondary variables to be analyzed were AUC(0-12 B)ise» Cmax,ss 22d Cpin s
for free (unbound) phenytoin concentrations.

To estimate the interaction effect, an ANOVA (terms for subject and day) was done on the natural log
transformed data, FtomﬂﬁsANOVA,le&sqmummmforeachday.wﬁmawddiﬁemsbetween
days, and 950% confidence intervals for differences between days were calculated. These log
transformed results were transformed to the original scale by exponentiation antilogs to obtain adjusted
means, ratios of day means, and 90% confidence intervals for these ratios. .

In ozder for the study to be shortened toa 3 weekoommisuaﬁonimmdofa6week, the following
criteria were to be satisfied,

1. The change in phenytoin AUC(0-12 h),gs between 12 days (phenytoin alone) and 3 weeks should
mmemwmmemmwﬁmfmmgmmmof
phenytoin and vigabatrin,

The probability that the upper limit for the 90% confidence interval for the ratio of mean AUC
for day 44 versus day 12 was less than 85% (corresponding to a decrease of 15% based on data
from previous studies) was calculated. The ratio of mean phenytoin AUC for day 44 versus day

_____ 12 should be less than or equal to §5%. ‘ ,

2. Phenytoin AUC after 3 weeks of coadministration should be similar to after 6 weeks of
Using the intrasubject CV for AUC(0-12 h),¢g calculated from the ANOVA, the probability that
the 90% confidence interval for the ratio of means for day 65 versus day 44 is entirely within (70,
143)% was calculated, assuming that the true ratio was between 95% and 105%. This
probability was to be at least 80%. :

' 'mefonowing'areﬂwdwcﬁpﬂve statistics and estimates of the ratios and 90% confidence intervals for
the AUC(0-12 h),gq Of total phenytoin. :

Day Mesn - SD Adusted " Par Rato (%) 20%C

12 102.96 30.96 100.99 " day 44 /cley 12 %4 89.1, 74.2)

44 68.19 1404 107 daye5/day 44 T {88.9, 109.8)

s 68.70 2565 6550 - . - .
Best Possible Copy



CSR No. K-97-0494-D 22 December 1997/ 13:11
Protocol VGPR0260, Study VGST1849

The results of Cpnax ss 289 Cmin,ss for total phenytoin were very similar to that shown fof
AUC(0-12 h),gs. The secondary analyses of free phenytoin were also consistent with these results.
The ratio of day 44 to day 12 was less than 85% which met the specifications for first criteria. The
%%wmmmﬂfmﬂwraﬁoofmemsof&y 65 to day 44 was well within (70, 143)%
demonstrating the similarity of resuits between 6 weeks and 3 weeks and meeting the specifications for
the second criteria.

Consequently, a decision was made to amend the study to end after 3 weeks of coadministration. The
protocol amendment of 19 Dec 96 addressed this change. 'nleanglysisplanandsummary of data and
statistics can be found in Appendix A.6 Interim analysis, page 313.
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Vigabatrin (SABRIL") Marion Merrell Dow Inc.;
500 mg Tablet Kansas City, MO
. Submission Dates: -
: May 2, 1994

June 14, 1994
January 6, 1995
January 10, 1995
January 16, 1995
February 23, 1995 -

Reviewer: Vijay K. Tammara, Ph.D.

“Type of Submission: NDA 20-427 (NME)

Review of an NDA
SYNOPSIS

Vigabatrin is a selective and irreversible inhibitor of y-aminobutyric acid
transaminase (GABA-T), which is the enzyme responsibie for the metabolism of
the central nervous system (CNS) inhibitory neurotransmitter y-aminobutyric
acid (GABA). Vigabatrin is indicated as add-on therapy for the treatment of
compiex partial seizures. The mechanism of action is dose-dependent inhibition
of GABA-T and consequent increased levels of GABA in the CNS. The starting
dose’is 1g daily (one 500 mg tablet bid), which may be increased or decreased
in 500 mg increments at weekly intervals, depending on clinical response and
tolerability. The recommended maintenance dose is 3 g dally (three 500 mg
tablets bid); dose can be.increased to a maximum of 6 g in patients. Vigabatrin
is a racemate consisting of two enantiomers. The S (+) enantiomer is active,
while R {-) enantiomer is inactive. The focus of this NDA is racemate
vigabatrin.

The sponsor had conducted clinical/pharmacokinetic studies using the US
uncoated tablet. The eventual to-be-marketed dosage form will be the US film
coated tablet. In this regard, the sponsor has performed a single dose
bioequivalence study involving these two formulations. It was observed that
the US film-coated and US uncoated tablets were bioequivalent based on AUC,
Cmax, and Tmax.

© Vigabatrin is rapidly and well absorbed reaching peak plasma concentrations
{in one hour (CV: 34%). The relative oral bioavailability of vigabatrin {Sabril°)
500 mg film-coated tablets is 101% (CV: 17%). Vigabatrin is widely
distributed throughout the body as the steady state volume of distribution is
1.1 L/Kg {CV: 20%). Vigabatrin does not bind to plasma proteins. CSF



vigabatrin concentrations represented approximately 10% of the corresponding
blood concentrations.

Following a single 1.5 g oral dose of **C-vigabatrin to 6 healthy male
volunteers, an average of 95% (CV: 20%) of total radioactivity was recovered
in the urine over 72 hours. The parent drug represented 829% (CV: 28%) of the
. dose in urine indicating that vigabatrin is essentially excreted unchanged in
humans. The metabolites (vigabatrin-lactam and another unidentified
metabolite) accounted for less than 5% of total dose in urine. Neither of these
could be measured in plasma. Thus, the focus of this NDA is unchanged
vigabatrin. . : :

The elimination half-lives of vigabatrin and total radioactivity were 7.5 £ 2.3
hours and 9.5 + 2.8 hours, respectively. ' '

The degree of accumulation is minimal (1.2} and is independent of dose as
seen in a multiple dose study involving 0.5 g bid and 2 g bid administrations.
Vigabatrin displayed linear pharmacokinetics over the single dose range of
0.5 - 4 g. Further, dose proportionality is also seen in the dose range of
0.5 to 2.0 g bid. The intra- and inter-subject variability for vigabatrin AUC and
Cmax was < 14% and < 22%, respectively. Population analysis indicated
that vigabatrin did not deviate from linearity at 4 - 6 g daily dose. Oral
admigistration of vigabatrin resulted in a linear increase in the suboccipital CSF
concentration of vigabatrin at 1.5 to 4.5 g doses.

Food decreases mean Cmax by 33% and increases mean Tmax two-fold; the
extent of vigabatrin absorption was not affected.

Both the R (-) and S (+) enantiomer displayed linear pharmacokinetics over
the dose range of 0.5 - 2.0 g bid. Further, it was observed that the
enantiomers do not interconvert. :

- In epilepsy patients, vigabatrin Tmax accurred 15 minutes eartier and Cmin
decreased by 28% in comparison to healthy subjects -- {(mean Cmins 4.4 vs. 6.1
pgimL; CVs for both population about 25%); this was a cross study
comparison. No difference was observed in the mean pharmacokinetic
parameters of AUC, Cmax, and Ck

A cross study comparison in subjects accompanied by population analysis of
patient data indicated that the elderly showed a 25% decrease in clearance
compared to the young; 0.8 mb/hr/Kg vs 1.1 ml/ht/Kg.

No gender differences were observed for the pharmacokinetic ﬁarameters of
vigabatrin in patients.



Across study comparison of vigabatrin pharmacokinetics between Caucasians
and Japanese subjects showed that the renal clearance of Caucasians (5.2 L/hr)
is about 25% higher than the Japanese (4 .0 L/hr).

Pharmacokmetlcs of vigabatrin fellowing single dose of 0.75 g oral solution
was evaluated in 24 subjects with varying degrees of renal function. The
reviewer reclassified renal impairment into four groups, instead of three as
originally provided by the sponsor; these groups are as follows:
normal (creatinine clearance.CL, > 70 mL/min), mild (CL from >50-70
mL/min), moderate (CL_ from >30-50 mL/mln), and severe {CL,, from >10-30
mL/min). .

Mean AUCo increased by 30% and the terminal half-life increased by 55% -
(8.1 hr vs 12.5 hr) in mildly renally impaired group in comparison to normal
group.

Mean AUCeo increased by two-fold and the terminal half-life increased by two-
fold in moderately renally impaired group in comparison to normal group. (Renal
clearance is 3-fold less in this population).

Mean AUCoo increased by 4.5-fold and the terminal half-life lncreased by 3.5-
fold in severely renally impaired group in comparison to normal group. (Renal
clearance is 8-fold less in this population).

- Accumulation .of vigabatrin can occur in both the moderate and the severe
groyp and thus dosage adjustment is recommended. Patients with moderate
and severe renal impairment should be started with a Iower dose of vigabatrin
and monitored for any side effects.

Total phenytom concentrations decreased significantly (14-40%) after 4
weeks of 3 g of vigabatrin treatment. These decreased phenytoin levels
returned to baseline levels in week 7. While the mean free fraction of
phenytoin, with and without, vigabatrin were comparable (0.15 + .03 vs 0.16
+ .05; §6%), a check of individual patient data revealed that free fraction
decreased by 3 --29% in 5 patients and increased by 10 -- 39% in three
patients. Further, patients who had carbamazepine (CBZ) with phenytoin
(n=7) showed consistent CBZ levels at baseline and the nine weeks of
measurements. However, for the two patients on sodium valproate and
phenytoin treatments inconsistent valproate levels were seen.

Clonazepam (0.5 mg) co-administration has no influence on the
pharmacokinetics of vigabatrin {1.5 g bid, n=12). In turn, vigabatrin seems to
increase the mean Cmax of clonazepam by 30% and decrease the mean Tmax
by 45%. :




Be31 Possible Copy

Ievels till. 120 hours post—dosmg

'Relative to a 3 'm'g*-dose""of IoraZep'am' ser\iing:as -a-contro
significant deterioration in cognitive function:and-attentioi
different dose Ievels of 1,2, and 3 g of v:gabatrm showed m|n|ma ‘change

‘The sponsor provided-in wtro dlssolutlon proflles of:US fllm-co
tablets (bio-batch; the to-be-marketed 'dosage form) in.water;
simulated intestinal fluid w/o: enzymes:{SIF). ~Based on-the’ results rovided:sthe
following -dissolution methodology- and-specification is- recommended fo
Vigabatrin 500 mg US film-coated tablets:

Medium: 900 mL 0.1 N HClI at 37 + 0.5°C

Apparatus: USP Apparatus Il (paddle) at 50 rpm - h\A}
Specification: - Not less than s in 30 minutes : S
RECOMMENDATION:

This submission (NDA 20-427) has been reviewed by the Division of
Biopharmaceutics and has been found to be acceptable for meeting the Division
of Biopharmaceutics’ requirements. Comments 1-3 are for the medical officer.
The sponsor is requested to pursue Comments 4 and 5 and adopt dissolution
methodology and specification as outlined in Comment 6. Please forward
Comments 4 - 6 to the sponsor.

Table of Contents » Page #

Synopsis - 1
Recommendation 4
Introduction : 7



of vugabatrm follownbng 0. 5,:and' 2 0 g‘:_doses administered: every 2 hours fo
5 days (71754-1-C-015).- .

Vigabatrin Dose Proportlonahtyvand Pharmacokmetucs Followmg Slngle Doses of-
149, 2g, and 4 g in Japanese Healthy Subjects (JGVG-CL-101A).

. BIOEQUIVALENCE STUDY

A definitive study evaluating the bioequivalence of vigabatrin administered
as uncoated tablets, film coated tablets, and oral solution (71754-1-C-029).

Iv. MULTIPLE DOSE STUDY

A definitive study evaluating the pharmacokinetics of vigabatrin in patients
with epilepsy (71754-1-C-018).

V. FOOD EFFECT STUDY
A definitive study evaluatlng the relative bioavailability and the effect of

food on the bioavailability of vigabatrin following 1.0 g single doses (71754- 1-
C-017).



‘study- of v1g atri
'.'populatlo ‘

Race

_allty of: vngabatnn fO"OWI 'g

A definitive study evaluati _ ,
: ( aucasxans, 71754—1 :C- 014

single o-ral idoseS‘-zof -.'.0-.--5 :

Vlgabatrln dose proportlonallty and.pharmacoklnetlcs following: smgle doses of»
1.0, 2. O and 4.0 g.in: Japanese healthy subjects (JGVG-CL-101A). o

Renal Insufflclency

A definitive study. evaluating the pharmacokinetics of vigabatrin. following.
single oral doses of 0.75 g in patients W|th varying degrees of renal
function (71754-1-C-016).

VIl. DRUG INTERACTION STUD_IES

Verification and investigation of drug interaction between vigabatrin and
phenytoin {S-87-0018-C).

A study to evaluate the effects of chronic dosing of vigabatrin (1500 mg bid),
alone and in combination with an acute oral dose of clonazepam (0.5 mg) in
healthy human volunteers {W-91-0056-C).

A double-blind 4 period crossover study to evaluate the effects of vigabatrin
and ethanol, alone and in combination in human volunteers (W-91-0057-C).



_ Epllepsy (S 84—0044

The Effects of a Slngle Do f Vlgabatrln on the cerebrosplnal quud (CSF)
Concentratlons of Total and Free GABA, Homocarnosine (HC), : T
B- Hydroxylndole acetic:aci IAA),-and; Homovanllllc acnd (HVA) in. Eplleptlc
Patients. W|th Serial Lumbar Punctures {S- 88 0014~C) o

X. PROTEIN BINDING STUDIES

To determine the blndlng of v1gabatr|n to reconstltuted serum (S-81 0003 D)
: APPENDIX II- Analytlcal Methodology

APPENDIX ll}- Drug Formulation

APPENDIX IV- In Vitro Dissolution

INTRODUCTION:

Vigabatrin (SABRIL") is a selective and irreversible inhibitor of y-aminobutyric
acid transaminase (GABA-T), which is the enzyme responsible for the
metabolism of the central nervous system (CNS) inhibitory neurotransmitter
y-aminobutyric acid (GABA). Vigabatrin undergoes minimal metabolism and
thus the focus of the NDA is unchanged vigabatrin. .

Vigabatrin is an oral antiepilepsy drug with the chemical name (%) 4-amino-
5-hexenoic acid. It is a racemate consisting of two enantiomers. The S (+)
enantiomer is active, while R (-) enantiomer is inactive. The molecular formula is



- ‘For adults over _18 years of age. SABRI
- twi The starting dose is 1'g daily
dose'ma :be.increased or decreased i _ crements at- weekly- (or
-longer). ntervals, depending onclinica espo sezand tolerability. The -
'-recommended maintenance dose is 3-g:daily(three-500. :mg tablets bid); sllght
increases in:efficacy may be obtained -at:dosesitip'to 6: ‘g'in some patients.:
Adverse events- mcreased with doses’ of 6 g dally in chnlcal tnals.

00:mg-tablet bid). The: daily

MAN UFACTU RER:

Manufactured by Marion Merrell Dow, Inc., Kansas City; Missouri, USA.




A Absorguon. .

Followmg multlple oral doses of 1 5 g bld in eplleptlc patlents,
Cmax was 61 ug/mL (21 %) wnth a Tmax of about 1 0 hour (34%)

B. Dlstnbutlon.

Mean (%CV) steady state volume of dlstnbutlon is: 1 1 L/Kg (20%)
C. Metabohsm (Study # 71754-1 C- 027)

Vigabatrin was essentially excreted unchanged in humans as demonstrated: -
by a radiolabelled study. Following a single 1.5 g dose (15 mL of 100 mg/mL
oral solution containing 50uCi) of '*C-vigabatrin to 6 healthy male volunteers, it
was observed that plasma radioactivity reached mean maximal level of 49
(13%) ug Eq./mL at 0.7 hours, indicating rapid absorption. The percent of
radioactivity recovered in the urine after 72 hours was found to be 95% (20%)
of the administered dose. Further, it was observed that in urine 82% (28%) of
the administered dose was excreted as unchanged vigabatrin. The metabolites
(vigabatrin-lactam and another unidentified metabolite} accounted for less than
5% of the total dose in urine. Neither of these could be measured in plasma.

D. Elimination:

The mean apparent half-life of vigabatrin following administration of 500 mg
tablet was found to be 7.5 hours (CV 31%).

ll. DOSE PROPORTIONALITY:

Dose proportionality of vigabatrin was assessed from several studies by this
reviewer. In a single dose study involving Caucasians, dose-proportionality of




s two: days’f:.

_ lncreased proportlonall
hours across doses.

o Inca mult
assessed at:|
-normal- healthy male_ ubje

“mean AUC and Cmax values for-1, 2; and 4 \
proportional: The mean- half-life decreased:from 7' 6:hou
hours at the 4.g dose ( a 30%.decrease). - This decréase: :
accompanied by a 30% decrease in the volume-of dlstrlbutlon stic ‘tha he
overall clearance of the drug remained the same. i s L

Population anaIyS|s indicated that v1gabatr|n dld not dewate from Ilnearlty at 4 -
6 g daily dose.

The two dose proportionality studies above (Caucasian and Japanese) allow
for an across race comparison which is presented under the section - Effect of
Race.

IV.. - BIOEQUIVALENCE STUDY

The US film-coated vigabatrin tablet (the to-be-marketed formulation) was
tested for equivalency with US uncoated vigabatrin tablet (which was used in
clinical and pharmacokinetic studies) in 12 healthy male subjects (71754-1-C-
029). 90% Confidence interval analysis (two one-sided tests procedure) using
log transformed data for vigabatrin AUC, ., and Cmax indicated that the US
film-coated tablets are bioequivalent to the US uncoated tablets;

AUC 99 -105%; Cmax 89 -104%. Mean Tmax was comparable (0.8 hrs).
Variability in the pharmacokinetic parameters was < 20%.

10
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- in these tw

vigabatrin ‘re

The mﬂuence of food. on‘the ‘bioavailability :of: vngabatrm 500" mg:US =
uncoated tablets ‘was studied:in.24 1 ealthy. male -volunteers in.a ‘single dose
crossover: study (71754—.w 017)-. :Each treatment ‘wa eparated by.aione::: -
week" washout perlod :Subjects. recelved 2 X:500-mgtablets.after.an overnlght
fast or 2 x 500 mg- tablets along with.a standardlzed calorie-rich: breakfast (2
slices of toasted white bread with butter, 2-eggs fried.in-butter,-2 slices of. "
bacon, 2 ounces of hash-brown potatoes, 8.ounces of: whole milk). It ‘was -
observed: that.in the presence of a calorie-rich breakfast,.mean.C,,, of
vigabatrin decreased 33% and mean t_,, increased two-fold (fasted: 1 hr; fed: 2.
hrs). Food increased the variability of these parameters. There was no change
in AUC. Thus, oral administration of vigabatrin during a meal resulted in a
slower rate of absorption compared to its administration in a fasted state.

In the bioequivalence study (protocol # 71754-1-C-029), it was seen that US
film coated tablet (the to-be-marketed formulation) is bioequivalent to US
uncoated tablet. Even though a direct food effect study on film coated tablets
was not performed, the conclusions drawn from this food study (involving

uncoated tablets), would provide for a reasonable representation of the effect of -
food on film coated tablets.

The effect of food on vigabatrin tablets should be noted in the labelling of
this drug.

VII. SPECIAL POPULATION STUDIES

Effect of Age:

Pharmacokinetics of vigabatrin in 12 healthy elderly male subjects (mean age:

11



~weight- and’ age separately decreased OFV-by" about 30.uinits (wz., to: 1862)
~ Simultaneous fitting -of- welght -and:ag 5 mdlcated in:the ‘equation’ above,

‘decreased OFV‘to 1826:and: the- resultant:clearar ce valués: are:-elderly: 0. 8
n.mL/hr/Kg, youn ‘_-:'1 1 mL/hr/Kg, a. 25% decrease,. n: clearance in: the elderly

Cautlon should be exerclsed in. elderly patlents due to thelr decreased
clearance of vrgabatrln (See Labelllng)

Effect of Gender:

No gender differences were observed for the pharmacokinetic parameters of -
vigabatrin in patients (6M/5F; 71754-1-C-018). Further, population analysis
(K-92-0350-CDS}) also indicated that there is no gender difference in the:
pharmacokinetics of vigabatrin.

Effect of Race:

The sponsor did not investigate race differences in the pharmacokinetics of
vigabatrin. However, in a cross-study comparison of the pharmacokinetics of
vigabatrin in 23 Caucasians {(71754-1-C-014) and in 7 Japanese (JGVG-CL-
101A) subjects who were administered 1, 2, and 4 g doses of vigabatrin
indicated that the AUC, Cmax, and half-life are comparable. The mean renal
clearance of Caucasians (5.2 L/hr) was about 25% higher than the Japanese
(4 .0 L/hr). Inter-subject variability in Caucasians was observed to be =~ 20%;
in Japanese it was = 30%.
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Mild vs Normal Mean AUCoo mcreased by 30% and the termlnal half-hfe
mcreased by 55% (8.1 hr.vs: 12.5 hr) in mildly renally |mpa1red .group- ini’
comparison to normal group.. Inter—subject variability for: these pharmacoklnetlc :
parameters 'was observed.to:be comparable between the:two ‘groups::.-An.

increase in"AUC resulted-in:a- :corresponding‘decrease:in: clearance of vugabatn
{Renal clearance was obwously Iess in- thls group (40%)) R

Moderate vs Normal Mean AUCoo mcreased by two-fold and the termmal half—
life increased by two-fold i in moderately renally impaired-group in comparison to ° ,
‘normal group.-(Renal clearance.is 3fold. less in:this population).. lnter-subject i
variability: for ‘these pharmacoklnetlc parameters was -observed to be higher in:
- the moderate group (CV: 35% vs 15%). Accumulation of vigabatrin can occur-
in the moderate group and dosage adjustment is recommiended.  Patients with -
moderate renal impairment should be started with a lower dose of wgabatrln
and monitored for any side effects.

Severe vs Normal: Mean AUCw increased by 4.5-fold and the terminal half-life
increased by 3.5-fold in severely renally impaired group in comparison to normal
group. (Renal clearance is 8-fold less in this population). Accumulation of
vigabatrin can occur in the severe group and dosage adjustment is
recommended. Patients with severe renal impairment should be started with a

. lower dose of vigabatrin and monitored for any side effects.

VIl. DRUG INTERACTION STUDIES

Phenytoin: The pharmacokinetic interaction between vigabatrin and phenytoin
was performed as an open trial in 8 epileptic out-patients (S-87-0018-C). All
patients had been on stable doses of phenytoin for at least a month prior to the
beginning of the study. In addition to phenytoin, 6 of the patients were
receiving carbamazepine and 3 were receiving sodium valproate. Vigabatrin
was then added to the anti-epileptic regime, initially at a dose of 1 g bid for a
week and increased to 1.5 g bid for 4 weeks. The dose of vigabatrin was then
- decreased to 1g bid for a week and then stopped. Pharmacokinetic results
indicated that total phenytoin concentrations appeared to be unaltered after 4
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- decreased S|gmflcantly (14—
to baselme !evels in week 7

* three patlents.

The effect of phenytom on the pharmacoklnetlcs of v:gabatnn ‘was not
followed.

This study also mdlcates that patlents who had carbamazepme (CBZ) wnt
phenytoin (n=7) showed cohsistent CBZ levels at baseline and- during the nine
weeks of measurements. However for-thetwo patients on sodium valproate
and phenytom treatments ﬂuctuatlng valproate levels were 'seen.: -

Clonazegam' The xnteractlon -of v:gabatrm W|th clonazepam was lnvestlgated

in 12 healthy male volunteers:(W-91-0056-C):":Vigabatrin (or placebo) 'was
administered as 1.5 g bid for two days; to the.ongoing treatment on day three a
single dose of clonazepam (0.5 mg) was administered.. .Clonazepam
co-administration has no influence on the pharmacoklnetlcs of vigabatrin: In-.
turn, vigabatrin seems to increase the mean Cmax of clonazepam by 30% and
decrease the mean Tmax by 45%. AUC values for clonazepam were riot
computed because the sponsor mentions that several samples were below the
limit of quantification.

Alcohol: The interaction of vigabatrin with alcohol was investigated in

12 healthy male volunteers {(W-91-0057-C). Vigabatrin (or placebo) was
administered as 1.5 g bid for two days; to the ongoing treatment on day three a
single dose of ethanol (0.6 g/kg) was administered. The results indicated a
slight reduction in Cmax (11%) and AUC,,, (6%) of vigabatrin when
coadministered with ethanol; Tmax was prolonged by 40 minutes. It was
observed that vigabatrin did not alter the pharmacokinetics of ethanol. Overall,
it appears that neither drug influences the pharmacokinetics of the other.

IX. POPULATION PHARMACOKINETIC ANALYSIS

Population analysis was performed on vigabatrin pharmacokinetic data
obtained in a clinical efficacy study involving 174 patients with uncontrolled
complex partial seizures (K-92-0350-CDS). The clinical study was a double-
blind, placebo controlled, randomized, parallel group dose response study.
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Best Possible Copy

other concomltant AEDs. :
usmg NONMEM lndlcated

clearance of wgabatrln mcreased wrth a patlent 5 body’ w‘elg, t and decrease
with therr age. v : : : : ‘

X. PHARMACOKINETIC PHARMACODYNAMIC ANALYSIS

ln random order at weekly rntervals, 10 healthy volunteers received ‘singl
oral doses of either placebo,; 1 g, 2 g, 3 g of vigabatrin or 3 mg"florazepa‘m to™
evaluate cognitive function and attention tests. Relative to'&'3 g dosé: of
lorazepam serving as a control and showing’ srgmflcant deterioration ‘i’ ci
function and attention tests, ‘the three different dose. levels of wgabatrm
showed minimal changes. : S .

XI. DOSE LEVELS OF VIGABATRIN IN CSF AND CSF BIOCHEMISTRY

Vigabatrin was admlnlstered in a single-blind desxgn to 6 epllept!c patlents (S- :
84-0044-C). For the first 2 weeks, 1 g/day of vigabatrin was added to

pre-existing anti-convulsant therapy; this was followed by 2 weeks of treatment

with 2 g/day and then by 2 weeks of placebo. Upon completion of the placebo .
period, patients were placed on a chronic regimen of 1.5 to 2 g/day of
vigabatrin depending upon efficacy and tolerance. The daily dose of vigabatrin
administered during the three year study period ranged from 1.5 g to 4.5 g.

Oral administration of vigabatrin resulted in a linear increase in the suboccipital
CSF concentrations of vigabatrin with dose. It should be noted that other
concomitant AEDs were also administered to this group of patients.

Eleven patients with drug-refractory partial seizures with a mean frequency of
at least 4 seizures/month received a single dose of vigabatrin as an oral solution
(50 mg/kg; S-88-0014-C). Further, they were receiving at least one, but not
more than two other anti-epileptic drugs. CSF vigabatrin concentrations at 6
and 24 hours represented approximately 10% of the corresponding blood
concentrations. This single dose of vigabatrin significantly increased total
GABA levels till 120 hours post-dosing. Similarly, HC (homocarnosine)
concentrations were increased significantly at 6 hours, but by 120 hours they
had decreased to predrug levels and were no longer significantly different. Free
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free GABA, HC, 5- HIAA ahd ‘HVA’
b- HIAA and HVA mlght be related

Vlgabatnn ‘was quantlfled in; plasma, whol ibloo
performance liquid chromatography - (HPLC)-~-;--; F
quantltatlon (LOQ) of 0 5 pg/mL and:in- urlne t

sensitivity, linearity; precnsnon, and accuracy / n;'equmbnum-edlalyms method'
was used to support proteln bmdmg determlnatlons.

APPENDIX Iil- Drug Formulatio_n :

Vigabatrin tablet formulation. used.in.the clinical trials/pharmacokinetic:. .-
studies, and the proposed to be marketed formulation are not identical. :
Uncoated vigabatrin 500 mg tablets were used in clinical trials/pharmacokinetic -
studies and the sponsor is proposing to market film-coated 500 mg tablets.

The composition of the vigabatrin 500 mg uncoated and film coated tablets is
as follows:

Ingredient Composition (per tablet)

Uncoated tablet film-coated tablet

Vigabatrin 500.00 mg 500.00 mg
Cellulose, microcrystalline

Povidone

Starch glycolate sodium oo

Magnesium stearate

bi4)

For Coating:
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. 800'mLO.1NHCIat37 +0.5C -
.+ . USP:Apparatus 1l {paddle) at 50 rpm - -
.. Notlessthan === in 30 minutes -

Apparatus: .
Specification:

COMMENTS TO THE MEDICAL OFFICER:

1) ‘.Populatibn._rahalysis-lof pa;tlént data indic‘ate.'d-v-'that{f‘h'é;-elﬁéﬂ?“_éleare:d-'the
drug 25% slower than the young. “While this .change 0f:25% may not nieed .- -
- dosage adjustment.in the elderly, caution should be e>’<e’rci‘sed. This has been h\ﬂ

noted in the labelling of this drug emmmum—————————

2) Renal impairment study. ind__iéated that clearancedéc're.as_es by 30% in the -
mild group (Clcr > 50-70 mL/min} in comparison to the normal group (Cler >
70 mL/min); this change in the mild group does not require dosage adjustment.

Mean clearance decreased by two-fold in the moderate group (Clcr > 30-50
mL/min) and by 4.5-fold in the severe group (Clcr > 10-30 mL/min) in
comparison to normal group. Both, the moderate and the severe group should
be started with a lower dose, monitored for side effects, and maintained at a
,|Ower dose. ’ S ———

b(4)

3) The NONMEM analysis was found to be inconclusive in one study (K-92-
0349-CDS) because of inexplicable outliers and results contradicting most other
studies.

COMMENTS TO BE SENT TO THE FIRM:

4) The sponsor is encouraged to investigate the pharmacokinetic interactions
of vigabatrin on concomitantly administered AEDs.
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paratus:‘_l {paddle) at 50V rpm
'jthan — |n 30 mlnutes

LABELING COMMENTS

The flrm is requested to perform the. followmg revisions on- the submltted B
annotated draft labelling: R TR e S

1. The bloavallablllty and pharmacokinetic mformatlon for
SABRIL tablets provided in-the Pharmacokinetics portion of the Cllnlcal
Pharmacology-section’ should ber eglaced with .the followmg S

bid)
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Vijay K. Tammara, Ph. D.
Pharmacokinetics Evaluation Branch |

Note: Dr. Raymond.Miller of the Division of Biopharmaceutics reviewed and
provided valuable input involving the NONMEM analysis.

First Draft prepared on January 29, 1995

Biopharm day: March 2, 1995 (Attendees: J. Collins, Ph.D.; H. Malinowski, Ph.D.;
N. Fleischer, Ph. D.; M. Chen, Ph.D.; P. Hepp; R. Baweja, Ph. D.; R. Miller, Ph. D.;
P. Leber, M. D.; C. McCormick, M. D.; G. Fitzgerald, Ph. D.; B. Rosslof, Ph. D)

RDJET Initialed by R. Baweja, Ph. D. .Z : ga/wyﬁz 3/3/95

CC: NDA 20,427 (orig.), HFD-120, HFD-426 (Tammara, Baweja, Fleischer),
HFD-340 (Vish), HFD-019, Drug, Chron, Division, and Reviewer Files.
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OFFICE OF CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW

TRt

Vigabatrin (SABRIL') Hoechst Marion Roussel Inc., e
500 mg Tablet Kansas City, MO _ L T THDANY
NIA 2a,42.1 ‘Submission Dates: | - SEP 1 1199

May 29, 1997 : R

Reviewer: Vijay K. Tammara, Ph.D.
Type of Submission: Response to Not Apprb\iabia Letter -

In this submission, the sponsor provided responses to the Agency's "Not
Approvable Letter” dated April 28, 1995 {Attachment 1).

Upon review of the responses (Attachment 2), the reviewer concurs -that”the‘
sponsor has responded satisfactorily to OCPB’s Comments as described below:

Comment 1: “While you have provided the results of a population based analysis
of the interactions betwesn Sabril° and other cammonly administered AEDs, we
suggest that you perform more formal interaction studies to examine the effects
of Sabril® on plasma levels of these drugs, as well as studies to examine the
effects of these other drugs on Sabril® plasma levels”.

Review of Response: The sponsor is presently conducting a phenytoin-vigabatrin
interaction study. OCPB will review the results of this study when submitted
and the inferences will be incorporated appropriately into the labeling.

Further, the sponsor commits to evaluate any other specific drug interaction
study as may be suggested by the Agency. :

Comment 2: We requaest that you study the effect of pH changes in urine and its
influence on the urinary excretion of vigabatrin.

Review of Response: The reviewer concurs with the SpONsor’s response.



Comment 3: Please adopt the following dissolution methodology and
specification for Vigabatrin 500 mg film-coated tablet:

Medium: 900 mL 0.1 N HCl at 37 + 0.5°C :
Apparatus: USP Apparatus Il (paddle) at 50 rpm Mﬂ
Specification: Not less than e== in 30 minutes ‘

Review of Response: The sponsor and OCPB came to an agreement regardmg
dissolution methodology and specification as outlined below, which was also
incorporated in the OCPB review dated November 3, 1995.

The sponsor is requested to adopt the following dissolution methbdology and
specification for Vigabatrin 500 mg film-coated tablet:

Medium : 900 mlL Water at 37 = 0.5°C ' h(n
Apparatus : USP Apparatus Il (paddle) at 50 rpm

Specification : Not less than e in 30 minutes

COMMENT TO THE CLINICAL DIVISION:

1) In this submission, the sponsor has resubmitted the Original Labeling for
Vigabatrin. From an OCPB standpoint, there is no new information submitted in
this version of labeling. Further, OCPB’s version of the original labeling has been
provided in the original review of the NDA dated March 3, 1995 (Attachment 3).
The clinical division is requested to incorporate these OCPB labeling changes
into the labeling of this drug. :

COMMENT TO BE SENT TO THE FIRM:

2) The sponsor is requested to investigate the effect of vigabatrin on the
phenytoin plasma levels and vice versa in the proposed phenytoin-vigabatrin
drug interaction study.

" 3) The sponsor is requested to adopt the following dissolution methodology and
specification for Vigabatrin 500 mg film-coated tablet:

Medium : 900 mL Water at 37 £ 0.5°C 4}
Apparatus : USP Apparatus |l (paddle) at 50 rpm h&
Specification : Not less than *™ in 30 minutes
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RECOMMENDATION:

This submission (NDA 20-427) has been reviewed by the Office of Clinical
Pharmacology and Biopharmaceutics and the responses provided by the sponsor
have been found to be acceptable. _ .

Please, forward this Recommendation and Comments 2 & 3 to the sponsor.

Tl

anay K. Tammara, Ph. D.
Division of Phannaceutlcal Evaluation |

" RD/FT Initialed by R. Baweja, Ph. D. ) %'_ % ‘7'////77,

CC: NDA 20,427 (Orig.), HFD-120, HFD-860 (Tammara, Baweja, Malinowski),
CDR (Barbara Murphy for Drug Files).
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. g . o VEFAKLMENT UF HEALLH & HUMAN SERVICES Public Heaith Service
Y {gﬁ e ) i
=~

NDA 20-427 T : Food and Drug Administration
_ Rockville' MD 20857

Marion Merrell Dow Inc. o ~ APR 28 8%

Attention: Gregory A. Hileman, Ph.D. -

US Regulatory i ‘ :

Marion Park Drive -

P.O. Box 9627

Kansas City, Missouri 64134-0627

Dear Dr. Hileman:

Please refer to your pending April 29, 1994 new drug application submitted under section 505(b)
of the Federal Food, Drug and Cosmetic Act for Sabril® (vigabatrin) 500mg tablets.

We acknowledge receipt of your amendments dated: -

05-05-95 05-23-94 06-06-94 06-08-94 06-10-94 06-14-94
06-20-94 06-27-94 . 07-11-94 07-19-94  07-26-94 ° 08-03-94
08-04-94 08-09-94 08-29-94 09-21-94 09-22-94 10-07-94
10-18-94 . 10-27-94 11-09-94 11-10-94 01-16-95 01-17-95
01-25-95 02-01-95 02-08-95 02-09-95 02-10-95 02-15-95
02-22-95 02-23-95 02-27-95 03-02-95  03-03-95 03-06-95
03-08-95 03-14-95 03-24-95 03-27-95 03-22-95 03-23-95
03-31-95 04-14-95

£

Reference is also made to an.Agency letter dated Janwary 31, 1993, requesting additional
Chemistry and Manufacturing Control information.

We have completed our review of your application, and have determined that it is not approvable
under section 505(d) of the Act. Our review reveals that there is insufficient information to
determine whether Sabril® is safe for use under the conditions prescribed, recommended, or
suggested in its proposed labeling [21 CFR 314.125(b)(4)]. We also cannot reach a final
conclusion as to the effectiveness of Sabril®.

GENERAL COMMENTS

Deficiencies in the organization, analysis and content of the new drug application have made it
impossible to adequately assess the safety and effectiveness of the drug. Some of these
deficiencies may be remedied by further analysis on your part, but some may reflect an
irreparable lack of critical data. :

The deficiencies in the application can be considered to fall into 2 general categories: 1)
Inadequate collection and availability of important safety information, and 2) Inadequate analysis
and reporting of information collected relative to both effectiveness and safety. Because of these
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deficiencies it has been impossible for us to rely upon your reports of the studies you have
performed. . In the remainder of this letter, we will enumerate specific problems that we have
been able to identify in these 2 categories. Because the flaws in the application are so serious,
however, we cannot be certain that we have identified all the relevant problems with the
application or the drug itself, '

~ Safety concerns are most critical, particularly given the long history of a concern with findings
of intramyelinic edema in multiple animal species at doses close to thoss used clinically. Many
of our concerns arise from the unavailability of the primary Case Report Forms (CRFs) for
 ‘European patients in the CRF database. Without secure knowledge of results in at least a portion -
of the patients exposed to Sabril® in European trials, the available safety data base that can be
fully assessed is the domestic data base of somewhat over 500 patients, not, we believe, an
adequate-sized exposure. The unavailability of European CRFs is perplexing to us, given that
the studies from which the data in the CRFs was generated were conducted by your European
affiliate. Although regulations require that you submit with the initial application only those
- CRFs for patients who died or discontinued treatment due to adverse events, regulations also
require (21 CFR 314.50(f)(3)) that a sponsor submit additional CRFs needed to conduct a proper
review as requested by the Agency. : ' ‘

Access to these primary records for our review is particularly critical in this case, because in our
review of CRFs that have been submitted we have discovered important data that have not been
reported in study reports. Because of these findings (examples of which are detailed below), we
cannot be confident that your study reports accurately reflect the data as collected. Without the
ability to review these primary records, we are unable to confirm your conclusions about the
safety of the drug that derive from studies for which CRFs are not available. Although we also
detected similar serious discrepancies between the data recorded in CRFs and reported in study
reports for the 2 domestic effectiveness trials (Studies 024 and 025), which contributed to our
view that your study reports were potentially unreliable, because we did have access to the CRFs,
we were able to re-analyze the studies using all the relevant data,

EFFECTIVENESS

You have submitted the results of two adequate and well-controlled clinical investigatioris that
appear (but note reservations below) to provide evidence to support your claim that Sabril® is
effective as adjunctive treatment for patients with partial seizures, with and without
generalization. These trials do not provide evidence that doses of Sabril® greater than 3
grams/day provide any greater therapeutic benefit than that obtained at a maximum daily dose
of 3 grams.

We were not able to conclude from the evidence submitted, however, that Sabril® is effective
as a treatment for complex partial seizures that become generalized. As you know, you have
submitted data on the effects of Sabril® on all partial seizures that generalize, but have not
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submitted data for each individual type of partial seizure (complex partial seizures or simple
part:al seizures) that can generalize. As a result, we are unable to conclude that complex pMal
seizures that generalize, specifically, are successfully treated by Sabril®.

Our tentative positive interpretation of the evidence adduced in these two clinical trials has been
possible only because of the extraordinary efforts of our medical and statistical review staff,
Because their initial audit of the documents in the NDA file bearing on the cfficacy of Sabril®
revealed numerous troubling, and uncxplained, discrepancies between the evidence presented in
the summary reports you compiled and the evidence recorded in primary data sources (individual
casempommdoﬂmpnmmymoms),msmmmoekawmplehmdm&pmdemmdyas
oftbeev:denceusmgpnmarydataforoneofthetwomab(SmdyOES) It is this analysis that
persuades us that Study 025 is positive; given time and resource constraints, however, we have
not yet conducted an independent audit of Study 024 records. If you intend to resubmit the
NDA, you will need to carry out a similar audit/re-review of study 024. We believe it important
 to illustrate the kind of dxscrepancxesthatwefomdandwhyweconsxderthcmsodtsconeertmg

Our review of individual CRFs from Study 025, for example, detected a to,tal of 32 patients who
were inappropriate recipients of concomitant anti-epileptic treatment for inadequately controlled
‘seizures ( an explicit protocol violation). Your sumniary report identified only 24 patients with
this protocol violation; a misclassification rate of 25% fer so critical a factor unacceptable and
difficult to explain if the process of data tabulation, tramfct and auditing that you employed in
the constmctlon of your NDA: was reliable.

Another troubling finding of our review involved your attempts to quantify the number of
seizures that occurred during those episodes bngmally described in the CRFs as "seizure flurries”,

“clusters”, etc. As you have acknowledged, in these cases, the assignment of a specific number
of seizures to these episodes were made by company menitors, on some occasions years after the
trial was completed, based on discussions with the patients, families, and/or investigators. On
a number of occasions, however, the number of seizures assigned were inconsistent with
prevxously recorded data for a given patient (e.g., the number "4” was assigned as a score for
a seizure flurry 1 1/2 years afier the trial was completed for a patient whose mother had been
able to record up to 11 seizures/day on other oceasions.). Admittedly, your summaries described
the “assignment” procedure in a generic way, but specific examples of the kind of data re-
expression just cited are inconsistent with the generic depiction of the process and require further
specific explanation. Your study report summaries, unfortunately, had no detailed discussion of

. these numerical assignments made retrospectively by the company monitor.

Our review of Study 025 case reports also led to the discovery of individual records in which
seizure counts for subjects were not recorded during hospitalizations. This omission has the
potential to intreduce significant bias, yet it was not noted in your study reports.

In-sum, although we are reasonably confident that the NDA provides evidence from more than
a single controlled trial to support a claim that Sabril® is an effective treatment for pazhal
complex seizures, the review that supports this judgment also shows serious and pervasive
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deﬁcxencxw in the reports submitted to the NDA. These will have to be addressed in any
resubmission of the NDA; specifically, a full re-tevnew of study 024 will be needed.

SAFETY ' ‘ --
The information provided in the NDA fails to show that Sabnl® is safe for use.

While you have ostensibly prov:ded safety data for a cohort of greater than 3000 patients who
have received Sabril®, close inspection reveals that you have not adequately recorded and/or

. reported important information required to establish the safety and characterize the toxic potential

of Sabril®.

Deficiencies in the safety data base can be characterized as falling into one of 2 types; 1)
Inadequate collection of potentially important safety mformatnon, and 2) Inadequate reporting of
adverse event data collected.

1) Inadequate collection of potentially important safety information

In order for the Agency to adequately assess the safety of Sabril®, and characterize the adverse
events associated with its use, we must be able to review data from a sufficiently large cohort of
patients followed forward in time prospectively. This cohort must be exposed to sufficiently high
doses for an appropriate duration, all adverse event data must be collected contemporaneously
with the conduct of the studies, and complete, or essentially complete, case ascertainment must
be assured. Speciﬁcally, the status of all patients (i.e., whether or not they discontinued treatment)
must be known at the time their contribution to the safety data base ends. For example, a given
" patient may contribute 6 months of exposure to the data base because he or she had received six
months of treatment at the time of the cut-off date for data collection. In such a case, we can
know with confidence the reason for such a patient not having contributed to the data base any
data beyond 6 months (despite the fact that he or she might actually have continued on
treatment). On the other hand, there must also be assurance that it was not an adverse event that
led to discontinuation. R
Your application contains data from 3 cohorts; 1)Domestic- we consider this cohort to consist of
all patients who were treated with GVG in the United States (N=537), 2)CRF- this cohort consists
of all patients who received GVG outside the US, and for whom data was recorded into the NDA
database either directly from CRFs or from ICSs (N=1233), 3)ARF- this cohort consists of
foreign patients for whom data was entered into the NDA database from secondary sources
(N=1550).

We believe that the data from the Domestic cohort is complete and that there are prospective
follow-up and disposition data on essentially all 537 patients. In contrast, we consider the ARF
database as unreliable because the data in it have not been prospectively recorded and cannot,
therefore, be considered to provide complete follow-up and disposition data on this cohort. It is
the CRF data base that is critical to providing an adequate safety data base but whose status is
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in question. It may be that these data can be made complete and reliable; at present, however,
we cannot conclude they are,

For example, although you were very recently (April 14, 1995) able to provide % brief tabular
summary of the nominal causes for discontinuations in the CRF database, the lack of primary
.caserecotdsmakcsitimpossiblcforhstoconductanind@mdentauditofﬂ_ﬁsreport. In Light
of the deficiencies identified in our review of your application, this presents a serious problem.
Moreover, if the case reports forms are unavailable, we are perplexed as to the primary source
of information used to construct the summary tabulations provided in your April 14th submission,
especially in view of your repeated earlier assertions that the information provided was not
available. ’

We are not disputing your belief that CRFs were appropriately designed to collect information
on deaths and adverse events, nor your view that they would have captured these events, if they .
were used as intended. This, however, is irrelevant to the matter of how reliably information
recorded on CRFs was transferred to ICSs, summary reports, and tables. This can only be
evaluated objectively if we have access to the CRFs. .

In sum, the reports provided in the application concerning the CRF database cannot be evaluated
for accuracy and reliability because we do not have access to the CRFs.

In addition, you have acknowledged that information about hospitalizations (for any reason) was
not systematically collected on the European CRFs.. As you know, we regard hospitalizations due
to adverse events as a signal of the severity of the event. Without an accurate accounting of the
number of hospitalizations, we cannot adequately characterize the severity of any adverse events
that may have resulted in hospitalization that might not have béen recorded.

2) Inadequate reporting of adverse event data collected

As noted above, a detailed review of the CRFs you have submitted reveals many examples of
inadequate reporting of data collected on the CRFs. _

For example, in the study report for Study 006, a study performed in the US and designed
specifically to monitor patients for evidence of ocular toxicity, you describe 12 patients with
abnormalities and concluded that VGB had no impertant ocular toxicity. Review of alt 45 CRFs,
however, revealed 36 patients with abnormalities that may or may not have been related to
treatment. Other examples of inadequate reporting include your assertion that no significant
cardiovascular adverse events occurred. This statement cannot be independently confirmed
because you have submitted none of the EKG: data collected.

A problem that recwrs in the application is the lack of complete, detailed, comprehensive reports
of specific safety issues. For example, although you have collected a considerable amount of
evoked response data, you have not provided a comprehensive summary report of the findings.
Similarly, you have not commented upen potentially important findings seen in some of the
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autopsy examinations, nor have you submitted an analysis and report of the cases of hepatic
failure, even in the face of our explicit request to do so. )

A particularly troublesome omission has been the absence of a single locatable~teport of the
serious adverse events that have occurred in association with the use of VGB. Although reports
of some serious events have been included in various sections of the application, we have been
unsble to find a single report that describes and discusses these events in a comprehiensive
manner. We acknowledge that there is a section titled Serious Adverse Events in the application,
but this is, in reality, a list of hospitalizations (As discussed earlier in this letter, records of
. hospitalizations were not systematically kept, so that this categorization cannot be relied upon to
include all serious adverse events that might have occurred).

Finally, once you have reliable data on.all deaths that have occurred in association with treatment
with Sabril®, it will be important for you to present data on Sudden Unexplained Deaths (SUDs)
in the form of SUDs/per patient-years of exposure. In this way, we will be able to compare the
incidence of these events with similar estimates for recently approved anti-épilepsy drugs.

In summary, the series of deficiencies described above have made it impossible for us to
independently confirm or refute your conclusions thiat VGB is safe for the conditions of use
proposed in your draft labeling. Although it is probable that data from the Domestic database
may be re-analyzed and reported adequately, it appears that repairing the deficiencies in the CRF
database may be more problematic, not only because you currently do not have access to. them,
but also because some important information may not have been collected. In the absence of ‘
reliable data from this cohort, even if the Domestic database can be repaired, the NDA would not
contain data from a sufficiently large cohort to permit the conclusion that Sabril® is safe under
the conditions of use. ’ »

We encourage you to pursue approval of this application; it appears probable that Sabril® will
prove to be effective therapy of partial seizures. We also recommend that you consider
submitting a Treatment protocol to your IND. The Treatment protocol would provide a
mechanism for making the drug available to patients who could benefit from it, while serving the
critical function of allowing you to accrue the patient experierice necessary to establish the safety
of Sabril®. The Division of Neuropharmacological Drug Products will be happy to discuss this
option with you. - : ~ '

In addition, we have the following comments and requests for information that should be
- addressed: ' : ’

BIOPHARMACE_UTICS
D While you have provided the results of a population based analysis of the interactions

between Sabril® and other commonly administered AEDs, we suggest that you perform
more formal interaction studies to examine the effects of Sabril® on plasma levels



NDA 20-427 | . Page 7
of these drugs, as well as studies to examine the effects of these other drugs on Sabril®
plasma levels. ‘ ‘

2) We request that 'you study the effect of pH changes in urine and its. influence on the
urinary excretion of wgabatrm.

3) Please adopt the following dissolution methodology and specification for vigabatrin 500
mg film-~coated tablet: . A '

Medium: 900mL 0.1 N HCl at 37 + 0.5 C . -
Apparatus; - USP Apparatus If (paddle) at 50 rpm I b(4)
Specification: Not less than o in 30 minutes

ENVIRONMENTAL ASSESSMENT

Please refer to an Agency letter dated January 31, 1995, providing for deficiencies in your
environmental assessment. We requested that the exact address for the site of disposal of drug
substance and drug product be included in the Freedom of Information (FOI) releasable
environmental assessment document. The exact addresses for the backup locations for disposal
at Dow Chemical in Plaquemine, Louisiana, and Freeport, Texas, are not given.

Within 10 days after the date of this letter, you are required to amend the application, notify us
of your intent to file an amendment, or follow one of your other options under 21 CFR 314.120.
In the absence of any such action FDA may proceed to withdraw the application. Any
- amendment should respond to all the deficiencies listed. We will not process a partial reply as
a major amendment nor will the review clock be reactivated until. all deficiencies have been
addressed.

Under section 736(a)(1)(B)(ii) of the Prescription Drug User Fee Act of 1992, this letter triggers
the remaining 50% of the fee assessed for this application. You will receive an invoice for the.
amount due within the next month. Payment will be due within 30 days of the date of the
invoice. -

Should you have any questions concerning this NDA, please contact Ms. Robin M. Pitts,
Consumer Safety Officer, at (301) 594-2777.

Sincerely yours,

Robert Temple, M.D.

Director

Office of Drug Evaluation I

Center for Drug Evaluation and Research
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1. Biopharmaceutics

FDA listed three issues in the biopharmaceutics section of the not-approvable letter. Responses
to each of these issues were submitted to FDA by telefax on May 19, 1995 and formally in
writing on June 13, 1995. HMRI believes these issucs were resolved to the FDA’s satisfaction in
subsequent comnmunications with the Biopharmaceutics reviewer, although formal written
acceptance of our proposals was not received. The proposed resolution submitted and
communications surrounding those issues are reproduced here. .

‘1. “While you have provided the results of a population based analysis of the interactions
between Sabril® and other commonly asdministered AEDs, we suggest that you
perform more formal interaction studies to examine the effects of Sabril® on plasma
levels of these drugs, as well as studies to examine the effects of these other drugs on
Sabril® plasma levels.” ‘

[Response was submitted to FDA by telefax on May 19, 1995 and formally in writing on June 13,
1995) :

The Sponsor has indeed conducted a population PK study and statistical analysis of interactions
with other common AEDs. The results of that analysis suggested that phenytoin levels were
consistently decreased by some unknown mechanism when vigabatrin is added to existing

~ phenytoin levels. The Sponser is currently conducting a phenytoin-vigabatrin interaction study in
20 patients in response to that measured outcomg. S

No other clinically significant interactions were consistently identified in the above analyses.
When considered with other evidence presented in the NDA that Sabril® is eliminated essentially
unchanged in the urine and shares no known metabolic pathways with other antiepilepsy drugs
(AEDs), it is our position that we have answered all reasonable and relevant questions with this
data, or will do so with the results of the phenytoin interaction study. -

If the agency has reason to suspect a drug interaction with a specific AED, we would propose to
evaluate that drug-drug interaction issue in a phase 4 pharmacokinetic study, and ask that this be
removed as an issue of approvability.

‘[Telephone conversation on July 10, 1995, Dr. Vijaya Tammara)

Dr. Tammara acknowledged that the interaction issves listed in the letter were not “approvability
issues” and accepted the Sponsor’s proposal to conduct phase 4 testing, if necessary.

‘Additional information obtained since July 1995]

The Sponsor failed to recruit sufficient patients into the pheaytoin ineraction study as originally
" designed, principally due to restrictive exclusion criteria. A new protocol was written to o

vahivgh_ancadiciou_busiacrivel_cla
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overcome those problems and submitted to the IND in July 1996. Patient activity for this study
occurred in August and September 1996. Results were unavailable at the time of this submission.

2. We request that you study the effect of pH changes in urine and its influence on the
urinary excretion of vigabatrin.

[Response was submitted to FDA by telefax on May 19, 1995 and formally in writing on June 13,
1995]

The renal clearance of vigabatrin (84.2 to 93.6 mL/min) is less than the commonly reported
glomerular filtration of 120 mL/min. Renal absorption in the kidney tubules is most likely the
primary process governing the vigabatrin excretion rate.

Vigabatrin is a zwitterion which exists primarily as the neutral species at physiologically relevant
PHs. Vigabatrin's extent of ionization, partition coefficient and solubility remain essentially
constant over the nominal urine pH range of 4.5 to 8.0. It is unlikely that a fluctuation in urinary
pH would change the renal reabsorption of vigabatrin. Data supporting these observations are
summarized in the following table: .

Table E-1. Effects of pH Change qh Pﬁysi&qVChqrriicqi Properties of Vig_abatrln .
Physical/Chemical Para"lnete_r Lowsr pH (4. 1-4.5) Higher pHi (8, 0-6.4)
Percent present as the neutral L *>70% 0 =100%
zwitterion _ ‘ o » .
Log—partition coeflicient - 214 ' - -1.96
(n—octanol/water) R . o
Soldsify I water (mgmy) | 485 5@

Consequently, the renal clearance of vigabatrin would be expected to be insensitive to changes in
urinary pH and we conclude no further study is required.

[Telephone conversation on July 10, 1995, Dr. Vijaya Tammara]

Dr. Tammara stated that, assuming the solubility and clearances are as we claim, he believes it
plausible not to conduct the excretion studies. He further stated that he would discuss the matter
internally prior to issuing a final decision.

[Additional information obtained since July 1995]

No additional communication has transpired either confirming or denying the Sponsor plan NOT
to conduct such studies. We remain committed to our earlier conclusions that the

gbiv busincss/vgb_cla
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physico-cliemieal nature of the drug, in combinat_ibn with measured human excretion rates,
support our decision not to pursue further excretion studies.

3.  Please adopt the following dissolution methodelogy and specification for vigabatrin
500 mg film-coated tablet; ’

Medium: 900 mL 0.1 NHClat37£05C

b
Apparatus: USP Apparatus II (paddie) at 50 rpm.
Specification: Not less than ¢ in 30 minutes

[Response was submitted to FDA by telefax on May 19, 1995 and formally in writing on June 13,
1995} . .

b(4)

A et
vgbivgh_: vgb_cin
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synopsis form on June 13, 1995 is attached in Appendix E1: Biopharmaceutics: Report Number
K-95-0447-D: Comparative Bioavailability of Vigabatrin Film-Coated Tablets in Healthy
Volunteers, Sg—-V235-P2. o

In response to the submitted dissolution specification change, Dr. Tammara called on

October 4, 1995 to clarify his earlier comments. He reiterated his general agreement with our
positions, stating that the biopharm issues could not be officially reviewed until the NDA was
amended to fully respond to the not approvable letter.

vebtivgd. i ,,..__zil
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NDA 20,427 . - . »
Vigabatrin (SABRIL ) - ' Marion Merrell Dow Inc., DCTHDA
500 mg Tablet : Kansas City, MO :

Submisgsion Dates: - N

January 10, 1995

June 16, 1995

. . . g T September 26, 1995
Reviewer: Vijay K. Tammara, Ph:D.":.. LT

Type of Submission: General'Correspondence
Background: \

Vigabatrin is a selective and irreversible inhibitor of v--
aminobutyric acid transaminase (GABA-T), which is the enzyme
responsible for the metabolism of the central nervous system
(CNS) inhibitory neurotransmitter y-aminobutyric acid (GABA).
Vigabatrin is indicated as add-on therapy for the treatment of
complex partial seizures. The mechanism of action is dose-
dependent inhibition of GABA-T and consequent increased levelg of
GABA in the CNS. The starting dose is 1g daily (one 500 mg
tablet bid), which may be increased or decreased in 500 mg
increments at weekly intervals, depending-on clinical response
and tolerability. The recommended maintenance dose is 3 g daily
(three 500 mg tablets bid); dose can be increased to a maximum of
6 g in patients. Vigabatrin is a racemate consisting of two
enantiomers. The S8 (+) enantiomer is active, while R (-)
enantiomer is inactive. The focus of this NDA is racemate
vigabatrin. :

The sponsor has conducted clinical/pharmacokinetic studies
using the US uncoated tablet. The eventual to-be-marketed dosage
form will be the US film coated tablet. In this regard, the
sponsor has performed a single dose biocequivalence study
involving these two formulations. It was observed that the US
film-coated and US uncoated tablets were biocequivalent based on
90% confidence interval analysis of log transformed AUC, Cmax,
and Tmax. -

In the original NDA the sponsor provided in vitro
dissolution profiles of US film-coated vigabatrin tablets (bio-
batch; the to-be-marketed dosage form) in water, 0.1 N HCl, and
simulated intestinal fluid w/o enzymes (SIF). Based on the -
results provided the following dissolution methodology and
specification was recommended by the Agency for Vigabatrin 500 mg
US film-coated tablets (review dated April 28, 1995):

Medium: 900 mL 0.1 N HCl at 37 1 0.5°C )
Apparatus: USP Apparatus II (paddle) at 50 rpm b(
Specification: Not less than wss in 30 minutes '

In the present submission, the sponsor is requesting the Agency
.£0 adopt dissolution methodology and specification they have

‘\5\\ X



proposed in the original NDA, as historically they used water in
~all of their quality control and stability programs.

The dissolution methodology and specification proposed by the
sponsor is as follows: :

Medium: 900 mL water at 37 % 0.5°C _ b(4) '
Apparatus: = - USP Apparatus  II. (paddle)  at -50 rpm: A
Specification: : Not .less than e in 30 minutes™ e ‘

Upon evaluation of the dissolution data, it was observed that
dissolution from the film-coated tablets seems to be ————
==== in water than that seen in acidic media and simulated
intestinal fluid (Appendix 1). The dissolution of uncoated
tablets in water was found to be ——— Further, in a
comparative biocavailability study vigabatrin tablets with

different in vitro dissolution rates — dissolved
in 30 minutes in water) were evaluated in healthy volunteers buﬁ

(Appendix 2). It was observed that the mean plasma concentration-
time profiles are superimposable and 90% confidence intervals for
all treatments were within the 80-125% bicequivalence range.
Based on these in vitro/in vivo results provided by the sponsor,
the following dissolution methodology and specification is
recommended for

vigabatrin 500 mg film-coated tablet:

Medium: 900 mL water at 37 + 0.5°C 45
Apparatus: USP Apparatus II (paddle) at 50 rpm b(
Specification: Not less than e in 30 minutes

Recommendation:

The sponsor is requested to adopt the dissolution methodology
and specification as outlined below:

Medium: 900 mL water at 37 + 0.5°C '
Apparatus: USP Apparatus II (paddle) at 50 rpm b@“ '
Specification: - Not less than e in 30 minutes

Please convey this Recommendation to the sponsor.

W(

Vijay K. Tammara, Ph. D.
Division of Pharmaceutical Evaluation T

{
FT Initialed by M. Hossain, Ph. D. ﬂ%@@& ”131@5

CC: NDA 20,427 (orig.), HFD-120, HFD-860 (Tammara, Hossain,
Baweja, Malinowski), Drug, Chron, Division, and Reviewer Files.
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1
| TABLE 3P A
RESULTS CBTAINED FOR A MULTIPLE TIME POINT DISSOLUTION OF
SABRIL® TABLETS PERFORMED IN 500 ML, OF jTER

Sample Identification: Batch No. €49982c..

Pgtcént: Labeled Annixxzt Released
e Wt. 5 Min. 10 Min. 20 Min. 30 Min. 45 min.

Tab, /Ca

b(d)

[y
L ]

| ol and
N

References
1. MJLunn, Notebook ADB-3090, pp. 20-24.
2. TMarchioni, Notebock ADB~3052, pp. 65-67.

QC Method 405211. Ppaddles at 50 rpm,
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" AppEnDIX ]
FA-M-CORTED TheWeT
L

TABLE 4

RESULTS OBTAINED FOR A MULTIPLE TIME POINT DISSOLUTION GF
SABRIL‘MIMSPWINQOO!&OPO.IEBCL

Sample Identification: Batch No. c49982C.

Percent Labeied Amount Released
Tab./Cap. Sample Wt. SMin. 10 Min. 20 Min. 30 Min. 45 Min.

b(&

WO oOma wim

pod gt s
VM=o

References
1. MJtunn, Notebook ADB-3090, pp. 14-19,
2. TJMarchioni, Notebook ADB-3052, pp. 68-70.

QC Method 405211 modified, such that water was replaced by 900 ml of 0.1N HCl
as the dissolution fluid. Paddles at 50 rpa. -
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EWM-COATED Ti®BLET
2
TABLE @

mmmmmmammmrﬂmmmnzssmmwormémmk
mrmmooomorm?.ssmmmmmmmmmm

Sample Identification: Batch No. C49982C.
Percent Labeled Amount Released
Tab./Cap.  Sample Wt. SMin. 10 Min. 20Min, 30 Min. 45Min.

bi4)

. Vo AU A W N =

b ot ot
Do

Avg.
RSD (%)

Reference

1. MJylunn, Notebook ADB-3090, pp- 25-33.

QC Method 405211 modified, such that water was replaced by 900 mL of pH 7.5
intestinal fluid as the dissolution fluid. Due to peak splitting in basic
media the solutions were acidified prior to injection. Paddles at 50 rpm.
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2). Dissolution results of film-coated and uncoated tablets: The Agency is interested in
reviewing individual, as well as mean dissolution results of film-coated and uncoated
tablets in water, acid, and simulated intestinal fluid dissolution media.

Individual vigabatrin dissolution results of film-coated tablets (Lot C49982) in different
dissolu'tion media are shown in Tables IV, ¥V, and VI from Section 3 of the NDA (aitached).
Lot C49982 was used in the

(Lot C49844).

pivotal bioequivalence study comparing to the uncoated tablets

Ta 19 (Q 4: The individual dissolution results of uncoated tablets (Lot C49844) in water are summarized in

the following table:

Tablet #

Percent Drug Dissolved

5 min

10 min 20 min 30 min 45 min

Sd

VWl lw [Qlalu|n [wln

Pt
(=]

P
Pt

12

Mean

Cv, %

The film-coated and uncoated-tablets were shown to be bioequivalent to each other as reported
in Report No. K-92-035 1-DS.

WOr/sabel/011 0Stam

b(4)
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FOWM=COATED TANMET
. Figure 1 :

GRAPHICAL PRESENTATION OF DISSOLUTION EROFILE RESULTS FOR
SABRIL® TABLETS IN VARIOUS DISSOLUTION MEDIA .

DISSOLUTION PROFILES FOR BATCH # C49982C

IN VARIOUS DISSOLUTION MEDA
440
100:
Q0
80
: bl(d)
a0 eoo WATER
| 000 0.1N HCl
20; mat pH 7.5 SIF w/o ENZYMES
’ -o ' .r': - '110' - '1;5' ) ﬁzio‘ - .2'5' o '3? a5 740 4.5' - '50

TIME, MINUTES
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.The five different film-coated Vigabatrin 500 mg tablets used in the study are described in Table 1-1.

" Table 1-1. Vigabatrin Film-Coated Tablet Test Formulations ]
,. ' . 30 MIN MANUFACTURING
TREATMENT LOTNO. | DISSOLUTION, ' PROCESS
N=18 ]%C!! 1
S————-._ = _._1
A R51975 /.L-
B csaras | o b(4)
’r C 053732 ' T L S o
,L D R51976 .
‘L E C53731
Figure 1-1
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