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[0002] Embodiments of the present invention relate to methods of using 4-
aminopyridine for treating multiple sclerosis and the symptoms thereof. Such embodiments
include the following:

10003] A method of effectively treating multiple sclerosis in a patient over a chronic
time period: comprising administering a therapeutically effective amount of 4-aminopyridine to
said patient for an extended period of time. In another embodiment, a method of durably treating
multiple sclerosis in a patient comprising administering a therapeutically effective amount of 4-
aminopyridine to said patient for an extended period of time. In another embodiment, a method
wherein the extended period is at least or is more than: 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21 or 22 weeks; 3,4, 5,6, 7,8,9,10, 11, 12, 13, 14, 15, 16, 17, or 18 months; or 1, 2, 3, 4, 5, 6,
or greater than 5 years. In another embodiment, a method for maintaining improvement of a
symptom of multiple sclerosis in a patient, said method comprising administering a
therapeutically effective amount of 4-aminopyridine to said patient after previously achieving an
improvement of a symptom of multiple sclerosis in said patient during administration of 4-
aminopyridine. In another embodiment, a method for maintaining improved walking ability in a
patient with multiple sclerosis comprising administering a therapeutically effective amount of 4-

aminopyridine to said patient over an extended period of time. In another embodiment, a
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27 ng/ml. In another embodiment, a composition as substantially described herein. In another

embodiment, a method as substantially described herein. In another embodiment, a method of
increasing walking ability as substantially described herein. In another embodiment, a method
of treating the symptoms of multiple sclerosis as substantially described herein.

[0004] In alternative embodiments, there is a method of treating multiple sclerosis in a
patient comprising administering a therapeutically effective amount of 4-aminopyridine to said
patient such that a Cpyinss in a range of 12 ng/ml to 20 ng/ml is obtained. In another embodiment,
a method wherein said therapeutically effective amount of 4-aminopyridine achieves a Cpings in
arange of 20 ng/ml. In certain embodiments, a Cpnss in a range of 20 ng/ml achieves a Cpings 0f
about 20 ng/ml. In another embodiment, a method wherein said therapeutically effective
amount of 4-aminopyridine achieves a Cpinss of about 20 ng/ml; in certain embodiments, a Cpinss
of about 20 ng/ml comprises a lower limit value of from 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20
ng/ml, and an upper limit value of 20, 21, 22, 23, 24, 25, 26, or 27 ng/ml. In another
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H. Description of Drawings

[0006] The following drawings form part of the present specification and are included
to demonstrate certain aspects of the present disclosure in greater detail. The invention may
be better understood by reference to one of these drawings in combination with the detailed
description of specific embodiments presented herein. The file of this patent may contain at
least one photograph or drawing executed in color. Copies of this patent with color
drawing(s) or photograph(s) will be provided by the Patent and Trademark Office upon
request and payment of necessary fee.

[0007] For a fuller understanding of the nature and advantages of the present invention,

reference should be had to the following detailed description taken in connection with the
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wal kcasagard Tatpoallatiof). t he five non-treatnent visits J0O009J Figure 2 is a
gr aph of erage .wal ki ng speeds (ft/sec) by study day (observed cases,
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or oup P b ol A A LBRs T uBiricReRping o o] ver b arbIse nevigh S6 o
L_EM\/[Eah)ZZO%)llﬁMredﬁﬁeI{lfghﬁ@gt/&ﬁeﬁ@&_@z%es,ﬁ:f“fl‘ﬂégﬁl‘d{i%]b.on)- J0013] Figure 6 is a
hi st ogram of change in LEMMI during the 12-week stabl e dose period

( obser vedlMAa3kEigurerTisgaantuel lRYM T bp swily By (nbserved sasas, AT $tpogulativof t he

b . I.TT | ati
Becor ai nor s LPRke 836 MARRIOCHCctibet RETHRERT SoHDk: onBootte B3 gur e

8 i spaidii(sbwmgvearoasds, ITep@eilaeni.age of Responders for placebo subjects vs.
4- am nopyr i (iii ne, subiect s.pooled (ITT popul ation) according to a Responder
anal ysi s~ W01¢hkighiced ént hisieasami Gribe pexcentggq ofpeiirec Respendsrssbogeatmsnbf t he

val i datj mﬁogopm%o@g&tgg}ggfg Bedsf@§pglﬁaer\sﬁayﬁ?bﬁhm&gﬂﬁu@énﬁ%ﬁ ve scal es

(observed cases, | ation
10015] Figure 8 is a histogram of the percentage of Responders for placebo subjects vs.

4-aminopyridine subjects pooled (ITT population) according to a Responder analysis of the
present invention.

10016] Figure 9 are histograms of the validation of the post hoc Responder variable
using subjective scales (observed cases, ITT population).

10017] Figure 10 is a graph of percent change in walking speed at each double-blind
visit by Responder analysis grouping (observed cases, ITT population).

|0018] Figure 11 is a graph of the change in LEMMT at each double-blind visit by
Responder analysis grouping (observed cases, ITT population).

10019] Figure 12 is a graph of change in overall Ashworth Score at each double-blind
visit by Responder analysis grouping (observed cases, ITT population).

[0020] Figure 13 shows information regarding 4-aminopyridine.

[0021] Figure 14 shows a diagram of the study schedule and design, with study visits
shown by circled numbers.

[0022] Figure 15 shows a CONSORT diagram of patient disposition.

10023] Figure 16 shows: A) The rate of Timed Walk Response in placebo- and 4-
aminopyridine-treated patients (F-SR). B) Percent change from baseline walking speed at each

visit following randomization, by Responder analysis group (ITT population). The 4-
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JOA 7 J Figure 10 is a graph of percent change in wal king speed at each
doubl e-blind visit by Responder anal ysis grouping (observed cases, ITT
popul at i onp.20000B838 | Figure 11 is a graph of the changecCirusk@EMuE3%ae), each
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NVB- F23R, NvB- E203;, eMB- fiddyd the dreRawdne - alias eay edtaGraeSom | a4 TogdtdRulcpickas) . Not e

1: A Ti,ned- Wl k ,Respond s defjned as_a patient with a faster wal kin
speeﬁlo:d%lrc trqllgggfrs‘{éﬁwégrﬁgﬁ‘%matﬂ‘g?‘ﬂﬁs%ﬁétoth@Fé’DB\eﬁdeﬂ-eat nment peri og
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of the four pre-treatnent visits and the two we ost-treatnent visit.
Not eChangegfrona didseléneuianythe tME WS-t Spalntin [Hrudié sulel SABR020 M $iFA6R] ¥1Sdintd, hadi St i c

L, trolled f. .St i ncl ud f i
e SRR CABTILS Rargi i 6ROk T o N A MR BT NESRSPortke Rt { rar
Ef f i saaipublartlialdl oIS W anagscchengein| MITFBaSeINdie 3. NAt QW Bhank? SEahe in

Studj es. M5-F202, MS-F203, M5-F204, and Pool ed (Cbserved Cases, ITT
PopuMW 8riy. (dgsbdity): Sere is Tl ivativsdofnaatienNdmpRespsntidiothall Hle ddSWISeldl i nd

OV FEIRSREL ) OB FRAE MRS e AN ESRI AU SOBG GNP, 1
12 t+ a0 satars the sum of the 12-individual disability questions (1= not at
all to 5:]%)6&&619@1'.11}/6)1&: O}’e?ce(r)lt Improvement in MSWS-12 Means for Studies MS-F202, MS-
F203, MS-F204, and Pooled (Observed Cases, ITT Population). Abbreviations: FNR= “4-
aminopyridine-SR  Timed-Walk Non-Responders”; FR= *“4-aminopyridine-SR Timed-Walk
Responders.” Descriptive Statistics: The percent improvement in means was calculated for each
group by dividing the change from baseline group mean by the baseline group mean expressed
as a percentage. The change from baseline was based on the double-blind average. *: p-value
versus 4-aminopyridine-SR Timed-Walk Non-Responders; based on average change from
baseline in MSWS-12. Note: One ITT placebo patient had no double-blind MSWS-12
assessments in MS-F202,
|0027] Figure 20: Percentage of Patients with Accruing Average Percent Increase from
Baseline in Walking Speed over the Double-blind Treatment Period, in Studies MS-F202, MS-
F203, MS-F204, and Pooled, by Treatment Group (Observed Cases, ITT Population).
10028] Figure 21: Change from Baseline (feet/second) in Walking Speed at the Double-
Blind Endpoint in Studies MS-F202, MS-F203, and MS-F204 (Observed Cases, ITT
Population). Abbreviations: FNR=4-aminopyridine-SR Timed-Walk Non-Responders; FR=4-
aminopyridine-SR Timed-Walk Responders. *: p-value versus 4-aminopyridine-SR Timed-

Walk Responder group. Note: For analysis purposes, the double-blind endpoint for MS-F204
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gr ouplacplot p:= Bl 7ariddty i OnpuMHELE] hada sdeathll Bilohiwdviendpeset f@hseMad F204 5

#12123836 v | Bl | t al. Visit 6 (Day 56). Double-blind Visit 7 (Da
53) A EY G RN Fy sioie etsaes Sl Ehp aRd drube eseiriesend

CONC Ripkdsahl RO NBINBIA JTIRT paliGht@Osth A LG AGY M ind3aPQYE. dOSing interval . As

such, this visit (Visit 7) was not part of the prinmary efficacy criterion.
J0029J Fi HY¥88] Przurdd c dneragh dleerenf ChanBafein Besaline Wal WaltkingSSped fifr the

o BNl AL R W oo T PN R B B3

" 4- aRROTOMAMEFESBRTI0 ng b.i.d. Ti med-Wal k Non- Responders”;

FR="4-am nopyri di ne- SR 10 b.i.d. Tined-Wal k Responders.™ *: p-val ue
versus 4- H??B’Xbb&gﬁfed?dﬁeStSW%tﬁ’@&W\BMﬁlﬁe@ﬁod\id&uabmahmlf( fberesis Ratidrod Dayv- up 1
FNR gsDOS%l-@&mépdC%s‘gé{% blz%r%:lp a%q%%/qk%%-ﬁlgsz_% had a second followup visit.

Note 2 (Cbserve eac OW-up visit, the treatnment sanple
si zes prel@dteHigure 2Hie MBdgod: | Efeady nePhdsenDodihe (el aiBofDduble BRAd ent s
wit th%gtn?esh?;e*séo%ggncfec}rrltegvg stno\{ 8 (i\%? }"o? clarity.
|0033]  Figure 26: MS-F204: Fampridine (4-aminopyridine) Plasma Concentration
Related to Time From Previous Dose.
[0034] Figure 27: MS-F204: Percent Change in Walking Speed Compared to
Fampridine (4-aminopyridine) Plasma Concentration.
[10035] Figure 28: Percent Change in Walking Speed with Fampridine (4-aminopyridine)
Plasma Concentration: MS-F204; SEM: Standard error of the mean.
10036] Figure 29: Fampridine-SR (4-aminopyridine-SR) Population PK in multiple
sclerosis patients; PK = pharmacokinetics; MS-F202 (10 mg bid), MS-F203, MS-F204; Mean
+/- 95% confidence interval.
10037] Figure 30: Pooled: Evaluation of Efficacy at End of Dosing Cycle; MS-F202 (10
mg bid), MS-F203, MS-F204; FNR=“Fampridine-SR Timed Walk Non-responders™;
FR=*Fampridine-SR Timed Walk Responders.”
[0038] Figure 31: Change in Walking Speed Over Time: MS-F203 and MS-F203 EXT
(Fampridine-SR Timed Walk Responders and Non-responders); FNR= “Fampridine-SR Timed
Walk Non-responders”; FR= “Fampridine-SR Timed Walk Responders.”

[0039] Figure 32: Change in Walking Speed Over Time: MS-F204 and MS-F204 EXT
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] 0030] Figure 23: Average Percent Change from Baseline in Wl ki ng Speed for
the Extension Timed Wal k Responders and Extension Tinmed Wal k Non- Responders
in Studi esONB2A0383aNd M5- F203EXT J0031J Figure 24: SteastgTSisanie/oRK7@nof il es
in Individual nultiple sclerosis Patients Day 8, Dose-NornalifgdntQ .10 ny
bi d; PK= Phar macoki netics. J0032J Figure 25: MS-F204: Efficacy at End of

Dosi nharapidiae-SBBE imed bVelkb IRergbrtiemsaamt Mqn-RedpGodiré ) dDBeddublebhm@l; SFNRE shown

for ckarity. 33] Fioure 26; N5-F204:  Fappridine (4-anjnopyridine) Plasma
R T g U R e Ry U ARG

V5- FR@4poriderscent Change in Wl ki ng Speed Conpared to Fanpridi ne _
(4-am nopiri di ne) Plasma Concentration. JO0035J Figure 28: Percent Change in

Val ki ng Sp®1 Bigwie Bainp manlative Exensino Ratieeti ResyntieinalgnE x@osice Atimad iVoalk

V5- F ; d g ) JQ036] Figure 29: Fanpridi pe- SR
(4 et denien GrotsP BBy isoBhoory NAER, ieae bt e e ﬁ’@ﬁﬂ .
Bont 1 dence. ntstval 300370 B aut o a0e Bool od:  Eval uation of Efficacy at

: -i gure 30: Po . B 1 _ :
End 'ofegi?‘@ &&}vrva%?"" -lrﬂz%t_l(egéggﬁ?l EPE‘erwléiqtga@,n twsl':s:tfes'r}@n ifagg? vg?gu; tljre ,
Non- N i
Ol e A TR BV REX RN el o SRR Gt el s
(Far‘rﬁ}dii@iﬁrseiiSSRnfﬁhwd@r\MﬂnpleF@stbotrdﬂnsgand Nog;_\)r_esgonde_rz_); ngz_r 4 val k
"F i di ner T me K n-responders”; = " Fanpridi ne- SR Ti ne
Reaponder M2 BE S b i lE BRBRIGT Rt Gu RS onoagBelienusn T Wk F204
and NexgsaQd: EXLp0intiddp 388420k RI oK irficafls, i FRETAH i fiGicRReally P s i K
Responders and Non- Responders); =doubl e- bl i nd; FNR= anpridrne- Ti med
Wal kindidtes disseplemsied or completeddhgpirgatinget. SR Ti med Wal k Responders " J0040J

reaponder IGALHEE 81,0/ TENEDBoERY. ERineeT iR 1k, % \lBrenseredhivas. not
r eachewnsiév diined NdfhlkaR epodid&cOriuphue Bradic€ MPIFedBY13-Peoirent BN S-F202

study, Visits 3, 5, 6, and 10 were safety visits only; no assessments of efficacy were performed,;

In MS-F202EXT study, the scheduled visits were that visit 4 = 14 weeks; visit 6 = 26 weeks;
visit 8 = 38 weeks; visit 10 = 50 weeks; visit 12 = 62 weeks: visit 14 = 74 weeks.

10044] Figure 37: Average Percent Change from Baseline in Walking Speed at Each
Visit, by Parent/Extension Study Responder Status, for Patients Randomized to fampridine (4-
aminopyridine), in Studies MS-F202/MS-F202EXT: In MS-F202 study, Visits 3, 3, 6, and 10
were safety visits only; no assessments of efficacy were performed; In MS-F202EXT study, the
scheduled visits were that visit 4 = 14 weeks; visit 6 = 26 weeks: visit § = 38 weeks; visit 10 =
50 weeks; visit 12 = 62 weeks; visit 14 = 74 weeks.

[0045] Figure 38: Average Percent Change from Baseline in Walking Speed by
Relationship of Placebo-Treated in Parent Study MS-F202 and Extension Timed Walk
Responder in Extension Study F202EXT; In MS-F202 study, Visits 3, 5, 6, and 10 were safety
visits only; no assessments of efficacy were performed; In MS-F202EXT study, the scheduled
visits were that visit 4 = 14 weeks; visit 6 = 26 weeks; visit § = 38 weeks; visit 10 = 50 weeks;
visit 12 = 62 weeks; visit 14 = 74 weeks.

10046] Figure 39: Average Percent Change from Baseline in Walking Speed by
Extension Timed Walk Responder Groups in Studies MS-F203/MS-F203EXT: In the MS-
F203EXT study, the scheduled visits were that visit 1 = 2 weeks: visit 2 = 14 weeks; visit 3 = 26
weeks; visit 4 = 52 weeks; visit 5 = 78 weeks; visit 6 = 104 weeks.

[0047] Figure 40: Average Percent Change from Baseline in Walking Speed at Each

7
#12123836 v1



J0041J Figure 34: Cunul ative Extension Patient Retention by Extension Tined
Wal k Responder G oup in Study MsS-F203EXT; NR indicates that nedi an was not
reached. Eoento/dosgivcat es di scontinued or conpleted the PCeaisaEnf23930042J
Figure 35: Cumulative Extension Patient Retention by Extensiop|jlhmgd) Wl k
Responder G oup in Study MsS-F204EXT; NR indicates that nedi an was not

r eacYadl. e Ramenfginsoneyudli Bemonienisatugrfor Batingt Behdonez¢d eatfamemtding @043J

et onmiy el e R R 8 s S R0 o eesied
MV5- F2B2s steuelyhat Viseti t 8 Bweéks; Gisitand 140,k evisiahet v W@k Svighh s 5 Qeeks:
assessnents _of efficacy were perforned, I'n MB- F202EXT study t he schedul ed

Vi si f“éS“v‘éergSWSlfs Visgia= 404 Wfﬁlksweeks vi sit 6 = 26 weeks; vi Slt 8 =
weeks; ?ﬁ(f48i-@7guresqllwe {c %hcﬁals5 asé’i ml b .jﬁﬁal ﬁ%e%gg%ed at

J0044] Figure 3 Aver age from ase I'ne in
EachRVlagpnshmoyofPﬁtaenbd Emmdsumrpzﬁmdyruﬂgesnsm ShditEﬁtensﬁ@{ Haicdem gk

SR PG 15 (A i i SN0 07
asse&faﬂemtﬁ efz \Qééklscaﬁbf Men g yRekd Qraes = imwg&zfggﬁ@q 58t i Bgsﬁcggd“' ed

visits were that visit 4 = 14 weeks: Visit weeks: Vi Si
weekweeks, gistt 610104 geckseeks: vi Slt 12 = 62 weeks: visit 14 = 74 weeks.

J0045J Fi 8: Av ra e Perc e from Baseline in Wal ki ng Speed by
Rel at i onsﬂwgs]o}3 % tHe erc EF%}&E % ‘@26‘2%“@“&%@‘?% 8’(1 Ti med
Wl kERes§ion deimeil nw@kt R@@c@ﬂersm&fgsﬁ%ogﬁﬂs NI8. I‘%ﬂﬁ&@%z@hm&{f 11 @k INis3, S

6. and 10 were safety visits only; no assessnments of efficacy were
per f bR T stHdypbesahoduntrd wuweretth@t Wehba wekksi wisit 2 et wedkvatisitisi 26 4 = 14

week& Rl R eks; visit 8 = 38 weeks; visit 10 = 50 weeks; visit
= e2 WZ‘S{}“ ?/%%?%%4 = 74 weeks. J0046J Fi gure 39: Average Percent

Change f r OS@pEighiend3:i MWdigki geenp €hdndry frivat Baelind il iwaRinfE deeRas pasler
G ou t udi gs M5-F 03 MS- F203EXT; I n the MSF203EXT st ud t he schedul ed

Vi i ¥ Eapnytxinepe Suidy Bespardes Stajys ifer DatienisRapderuzedvipdizmpgidine2én weeks;
Vi sl Stu&e@%/{g\@%@MSlF 4E0T; ‘I R W@ﬁm\ﬂﬁét{ld&?ﬁ(&ﬂéd (?51 its %Q%%K%t \J_;§ gure

40: Average Percent ange rom Baseline 1n
#121p3836eaks] Bhit gt 14eweekls; vivik 3i=t26 \bgekPawantl#BQtweeﬂqson St udy Responder

Stat us, f%SF]alt:iiggﬂet 34:Raggfgrrggé elger(t:e%t Féhr%rg!': rom Easelme in Walking Speed by
Relationship of Placebo-Treated in Parent study MS-F204 and Extension Timed Walk
Responder in Extension Study F204EXT; In the MS-F204EXT study, the scheduled visits were
that visit 1 = 2 weeks; visit 2 = 14 weeks; visit 3 = 26 weeks; visit 4 = 52 weeks.

[0052] Figure 45: An exemplary outcome of MSWS-12 upon administration of 4-
aminopyridine in accordance with the present invention.

[0053] Figure 46 depicts the correlations of walking speed and ambulation class.

[0054] Figure 47 depicts maintenance of walking improvement during the MS-F203
study.

[0055] Figure 48 depicts interim patent-year experience in three extension studies (MS-
F203EXT, MS-F204EXT, MS-F205EXT). This diagram shows the sequence of extension
studies and the number of patient-years on 10 mg bid, with a cutoff of November 2008. The
total exposure across these studies at the 10 mg bid dose was over 1200 patient-years as of the
Nov 2008.

10056] Figure 49 presents calculated palsma concetrations for a sample patient with
normal renal function as fefined by a CrCl or greater than 80 mL/minute; this sample patient

was male and is understood to be somewhat larger than the typical multiple sclerosis patient.
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am nopyridine), in Studies M-F203/ M5- F203EXT; In the Ms5-F203EXT study, the
schedul ed visits were that visit 1 2 weeks; visit 2 = 14 weeks; visit 3 =
26 weeks;woi20i009883¢ 52 weeks; visit 5 = 78 weeks; visit PETASI04/00898ks.

]0048] Figure 4 1: Average Percent Change from Baseline in W U§peed by

|
Rel ati onship of Placebo-Treated in Parent study Ms-F203 and Extgﬁg?oﬁ Ti med
Val k Réspetalled Pesclptiemsi on St udy F203EXT; In the MS-F203EXT study, the
schedul ed vil®lX7$ Beor theapredési ondpositdn¥esidS mettodk tard descifbeWe@kss tyipsit 3 =
26 weeks; visét 4 = 52 weeks; visit 5 = 78 weeks; visit 6 = 104 weeks.
100497 "RHGEIPRd At tai5einyepiopeis uat tlineitesh e ther Rt Blare Piogessesh opripRbitignspeed by
Ext ensihRmohl H2es r Sf: i - [ V- F204. . In the
I\/BF204E§T (_)s't0 u %S\%#gbs%gh%ggf%dﬂ ﬁ g#tps hi/\}grag% 'tj[ <'E1)tg %\I/]P%F[I[(:)g%h:a@emtée L% sit 2
= 14 weeldsn the drseriBion i2 orvbeeposd didesetibinghe paeicalar JO0DA oFérgbé Bmds

Aver a Per cent a rom Basel i ne in Wl ki ng Speed at Each Visit, b
P\z;r en'? B g?]agfsolﬁo éf'{%gge‘%é’s%ﬁcfﬁ? S‘I"é{pét‘{fs"t,he PB?SGIF‘%"PV%H{O&‘» Rhitowi! L e imgted g
Fanpr i dhlgeby ite a‘ﬂpﬁﬁde@&l&(ﬁrstgﬂ{eB@dﬁM%ﬁér&di%, Tah%(?ﬁ%&f‘ﬁﬁf%%@t&@@)’m& he

schedul ed visits were that visit 1 = 2 weeks; Vi sl visit 3 =
26 weeR¥ed hpraip have the spmpuaesiagingg 09 saympnlyumdersthod Ayermegd oRdingmrkilChathge from

B [ i I b L.ati hi f.P bo-T t j P t
ot oy R PR AP Rea oY e A il o Pt st Srvigyan
F204EXBe ubed irheheMEabi2R46Es6ig 0y entbBgingehe ot iRdpiit iSvenBbe hbddreiirsit 1 =

2 weeks; visit 2 = 14 weeks; visit 3 26 weeks; visit 4 = 52 weeks. J0052]
Fi gur em§todafexicaignd mateifl cageont daseitsd. 14011 ppllicatioms. phitsni appliorticns and

am nopygikdi ii : | tiLnventign. 053] Figure 46
e o R ARG P RS RRERRR i RS0 MRl a5

Fi gur ebalforgpédtassamedmis siom tiee thef invaltionrig nb ngtioleé e atitediie kg dikgoMR 5203

study. J0055J .Figure. 48 depicts .interimpatent-year experience in three
ext ens!'GH® é’% Hﬂ?re'gvfrl\ifé’@ d3 MGSW%E@WF &&%t@k@é@m a munker il A rErrs hows

the segd@nGeo@br R¢reNat ARIcat M &nsRfd: ﬁmrﬂmoﬂﬂe %Eiffacg{iéﬁ'%ﬂai%, 10 ng

bid, with a cutoff of Novenber 2008. The total "exposure across these
st udi ethe dellarae defimyons ate guyédedas over 1200 patient-years as of the Nov

oot e DML ORHER 166t IR EreSifers! G AR MRer O Mallohith: Whnpaunds
described herein may contain an asymmetric center and may thus exist as enantiomers. Where
the compounds according to the invention possess two or more asymmetric centers, they may
additionally exist as diasterecomers. The present invention includes all such possible
stereoisomers as substantially pure resolved enantiomers, racemic mixtures thereof, as well as
mixtures of diastereomers. The formulas are shown without a definitive stereochemistry at
certain positions. The present invention includes all stereoisomers of such formulas and
pharmaceutically acceptable salts thereof. Diastereoisomeric pairs of enantiomers may be
separated by, for example, fractional crystallization from a suitable solvent, and the pair of
enantiomers thus obtained may be separated into individual stereoisomers by conventional
means, for example by the use of an optically active acid or base as a resolving agent or on a
chiral HPLC column. Further, any enantiomer or diastereomer of a compound of the general
formula may be obtained by stereospecific synthesis using optically pure starting materials or
reagents of known configuration,

10059] As used herein, the term “about™ means plus or minus 15, 14, 13,12, 11, 10% or

less than 10% of the value with which it is being used. “About” is inclusive. Therefore, in one
example where about means 10%, “about 50%” means in the range of 45%-55% inclusive.

10060] “Administering” when used in conjunction with a therapeutic means to
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normal renal function as fefined by a O or greater than 80 ni/m nute;
this sanple patient was male and i s understood to be sonmewhat | arger than
the typi caib 2nwsgbe scl erosis patient. 8 #12123836 vl Bleicghuszen/oadoro,h,
Det ai | ed Description JO057J Before the present conpositions apﬂ Eclltaet[hpds are
described, it is to be understood that this invention is not il to the
par t |admlllraste1pa dmm:eec deesthomid boasp Otargeetibadalragiaamitascs ihesheuds 14 hese

o to be underst od that the termnology used in the

des c lpf‘tb%/qt (Wbef‘?yftg? SFRPEt podevely aldierdt pr BnugLsi s dniencescliE issugde sitaelsitor
nb 5, t d sthdi bt t
enboqy pRak&. OThy: a@’i'lged ﬁer@ﬁ‘l the B ﬁelmgg ttkﬂhrgg égﬁ‘gﬁ dlgg&’@]e &Bﬁc@lgﬂ%ﬁqsgn

i nvention, which Il belinted only

defl ﬁ@mp@wﬂdem SECIU@I |but e&:hm tmlitedna mvﬂnﬁg & icomtpe nmds mJSEtd dnes ehentabgve the
e . n ldlgs conmonl Y er. stlood gne of ordinary skill in the art.

AI t hotig nee Hodd BN r’rsla(vt9 My 9 Haﬁ?mol?y’eeq%n \/‘Hﬁé(ﬁ’ﬂ‘)‘{somiqqﬁ%% (%48scri bed

her epﬁreﬁﬁfhlb o9 ddimihiRRatiAGld. C@nt@fal)t 815¥dp'flﬁl gé eWﬁHE’de’?ﬁQF ﬁraﬂgcutte{?lgmﬁy esent
i nvention, the preferred methods, devices, material s are now deséri bed.

Al paishi suppPEisy) @at@ﬁkﬂtla@@ Ec drangnecasald a,danmmegnonmmh.emhgdhmmmmuac e

i nco t enc [s nt| {. Not hi ng her
cons'%éragf(ia glg 12%’ ?rﬁ‘lﬁfsem oﬁdftnﬂja% let? | r‘{gg}l{? S'}/lﬂnl aynk’? %?ﬂ'?lf & 58‘5 tsbéf ‘éﬂ’i‘toé‘ﬂat e
suchtedhsighasasrdestyybeditietdig.  Ofrtiri‘@dmimyeid aoferd 10 thBactdFSEvihplok 9fbv1d1h§ur es

and tabl es herein, a nynber of ternms are used. In order to provide a clear
and B5ATPLTIHAR OFFHRRAING Ao1A Pgtigt by e ppEet hingsalfios ferpld oe baiarpareetvses sioh | owi ng

def i Qéﬁ'n%%a?bf‘of&rs%%hld%‘?clud]i g%?éac% %Ln@zgﬁ% g%pdlc%ﬂl&? AR fyzﬁérﬁ o the

Geonetric Isomers - Tautoner erern contarnh an
asyniike¢ wheregethe eompositioragr dohumuedcaatemst isredfetisoners. Where t he conpounds

accordi ng nvention possess two or asymetric centers, they may
addi t i onal(f@ LQF%{ YGRS lﬁ*ﬁ'@diﬁsnggtelﬁfw%/‘wg?ﬂ {oo RUPARS ARddyna |
SuChhlﬂﬁﬁaﬁv@{e@rrﬁéﬂue@w@ﬂﬁr&lﬁe%téHﬁéfa%ﬂtdnﬁ%?ﬂy pure resol ved enantioners,
racem c mxtures thereof, as well as m xtures of diastereoners. The

formul as K62k Rbevterwi tmm:@veanmf dedignajes @t eltgotdrem st payamttec er halesired

p05| T t ‘nventl on i.ncludes all ster.eqgi sonmers of such
Eh}réé:gi %gndﬂghlgéﬁ“g% it cmlpfovemgc{ep@ﬁ%lcgmggfﬁssa?mg?aglé’fl ol Fefameldi Uahrer i ¢
pal reoold celidintse GIRle & rioBYinp @r ﬁﬁ)ﬁ)ﬁfgah@dlomﬂesﬁ‘ﬁdlﬁéﬁﬂﬁ)' e, fractional
crystallizati on from,a sul table solvent, and the pair of enantioners thus
obt ai ned H993héhe tesmy Antibitingt mciudes Whedadministratienopk avemeowyd ebiheenesconal

mean veﬁthn I%Xﬁ'gpén@ ﬂ*l)ey oﬁsr%? of it gfmﬁgmgpﬁlleql%mg tﬁ‘g E&x}{&oﬁ%‘, ﬂmm%%lng ?I?e

resol ving agent or on
disease, condition or dlsorder

[0064] “Local administration” means direct administration by a non-systemic route at or
in the vicinity of the site of affliction, disorder, or perceived pain.

[0065] By "pharmaceutically acceptable”, it is meant the carrier, diluent or excipient
must be compatible with the other ingredients of the formulation and not deleterious to the
recipient thereof.

10066] The term "prodrug” refers to compounds that are rapidly transformed in vivo to
yield the parent compounds of the above formula, for example, by hydrolysis in blood. A
thorough discussion is provided in T. Higuchi and V. Stella, "Pro-drugs as Novel Delivery
Systems," Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug
Design, ed. Edward B. Roche, American Pharmaceutical Association and Pergamon Press,
1987, both of which are incorporated herein by reference,

[0067] The terms “patient” and “subject™ mean animals including mammals, and in one
embodiment humans. Examples of patients or subjects include humans, cows, dogs, cats, goats,

sheep, and pigs.
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chiral HPLC columm. Further, any enantionmer or diastereoner of a conpound
of the general fornula nmay be obtained by stereospecific synthesis using
opti cal | ywpurw/sspti ng materials or reagents of known ecmfisguoaioan?
JO059J As used herein, the term"about” nmeans plus or mnus 1Bjigh4tal3, 12,
11, 10%or |ess than 10% of the value with which it is being used. "About"
i s inclusil®es] Nseysed bewsin. ithe o ‘Beappidervsegepcabput statgsingl @6 addabsowt 5096
nmeans..i r of .45% 55% i.n¢cl usjve. .J0060J " Adm ni stering" used
o S Dl P i i 2 Lk R HE vy S Sna S Elof ot i melit

adm iiveh&dn. aAtdeediaplouin mhddiided thyobthinQ @efi@MsPorsctidadB8tthbd SBHH iVentifn

adm nister a therapeutic to a patient whereby the therapeutic positively
af f eb¥ls %At thesarae Emgmeeh o PadicHias sqt lpé sipfisipgberterigps € TR¢sponder{’ar get ed.  Thus,
as used h o5 el m. i.nisterjng: ed in conjunction with a
conmpound, ﬁ{:@'gpm%:ﬁﬁgfe 53[%t ﬁ?swgt&?iﬂ#ﬁ\éﬂ y?@ﬁ%ﬁv?“&f aél%:azﬂl(‘:dcj)oF aﬂlr?dacy\ént 0 or
ont oaddigon salgel chinpsurels of tlevpréicngind et ollinde syiBtcanibe prdparddanaitpauiignt by,
e. g.t iﬁt ravenous inj ec_%i on (e 8-. , parenteral) or oral adm nistration

(e. gthe Bpal gsalpyon, and gyrifiggtioneolyihe’ qqmppuads QRIbY tepaistdyireasiipgdhe parified

SUPPEShpAIM)inQls frddRlsatrh 2 wi: quitabfc%ﬁéﬂd@%?%&r%mah%gﬁ g%drlr%m ARGLEDY th

e
t herapeutic reaches the target tissue. ""Adm nistering’ osition may be
accoths ifeted. Repreaentating: sadis hnilgdie thealsy dielsromiidxe hydexblonide Fsiud fahe bisulfate,
"administering” refers to th ct _of. giving or providing a conposition or
compBl> £o AT pardiatit H5 I Sl malvifl e 1 oIS dOrte ohenggall Bepegi ver
suchpisspBatBE dbsS e, PERLRS SARA; fuRGkdddi Becihe:, aGkraé, hARRRTILRN nRYy@fe,
application to the patient or the |like wherein the conposition or” conpound
can ghephepiangteefawbtonate rod dawyrulpheratasaligmndehe like Ulesd mherieglndd ¢rtiongles,

but s _pot Linted , n n nhuman vertebrates such.as wl.d

oot S ieri A ahe wi RS BB S AT YRRV IALRR. BRI BF ety

al t emagheiuni,n aadpaha@niker abnwalldesi red-tdiiceckimeniuAs tsasheth§@imonium,

"i nmprovenent” al so conprises stabi]ization of a paraneter that would

ot helelip@ethybmyaempmer abeldya§hneroy idigehly 2R n - HEEFHEEMANG: ec tighlyamowe3) The

ter mpLaRifl bhdfhe HKOCL 48 Ror REmAETS R S g{%@: 1, ObhFmGATREARG P 1t PR Rr esent
inventt%,onlt(’) pre\tlzent !t(%%’orﬁset @?n%ﬁjé s{g ttgdnm’;, aa??jgwua?#%tg’hé' synpt ons,
or eSd¢inlAat,iasg -1 hehdihseaserpocoatihdreiarbyaefedinsoy der. J0064J " Local

adm ni strgtion" nmeaps direct administratjon.by a non-system c route at or
' the vi BOTPE s gred Brrcts; i g apesdican s ey aveierd fhgs Bhe 805 BHIR n,
properties that are unchanging over time or “steady state” indicates a system that has one or
more properties that are changing within a limited range over time. Typically, steady state is a
more general situation than dynamic equilibrium. If a system is in steady state, then the recently
observed behavior of the system will generally continue into the future. In many systems, steady
state is not achieved until some time has elapsed after the system is started or initiated. This
initial situation is often identified as a transient state, titration period, start-up or warm-up
period.

[0071] As used herein, the term “sustained-release” as it relates to the aminopyridine
compositions includes the release of a aminopyridine from the dosage formulation at a sustained
rate such that a therapeutically beneficial blood level maintained over a period of at least about
6,7,8,9,10,11, 12,13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, hours,
or more than 18 hours, or more than 24 hours, or more than 30 hours. Preferably, the amount of
the aminopyridine in the oral dosage formulations according to embodiments of the present
invention establish a therapeutically useful plasma or CNS concentration through t.i.d., b.i.d., or
q.d. administration of the pharmaceutical composition. The terms “sustained release” and

“extended release™ are generally synonymous unless the context clearly indicates otherwise.
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JO0065] By "pharnmaceutically acceptable”, it is meant the carrier, diluent
or excipient nust be conpatible with the other ingredients of the

f ormul at iwo 2ard9s83p del et eri ous to the recipient thereoPCTABR@6/023PNE->t er m
"prodrug” refers to conpounds that are rapidly transforned i”B‘ﬁEMQ:t%P yield
t he parent conmpounds of the above formula, for exanple, by hydrolysis in

bl ood. A ¥R Sghusdid dersssithn tare ‘Bhayepaiid” imeails artHbggne tilianidto\reaSteehiba,

"Pro-dr a el._Delivery Systens," Vol. 14 of the AC S..S 0Si um
Seri eafsill ,eHg%EF ’ ix%ﬁ@’%b S SRR Y WP antsd Gondiiopes dujraseeef a E’ﬂwﬁi’g})‘ﬁ?arﬁ%c he,
Aer epdodiareitbe braaht iASERnaké aic@ftiPRE JRIRRPLE SRultifi98derdBRtAdRE Whi ch

are incorporated herein by reference., J0067] The terns "patient” and
" subfBE BYMpENthgisr ralnsparh embadimenireefitht Breseidnyention ercetitsotéid e the proeans.

Exampl es.; Qf; i : L ec j NC h ns, .cows, dggs, .cats, goats,
shegg% g%ﬁﬁfl%é)ggﬂc%gﬁ%aﬁf%ﬂé@ I&/lﬁgp%g%# qg ° %rfrgﬁor[a%éé pﬂn ﬁ%&dgfher ein, the
term " Respdlid¢ A’ “ilerapeneealyl yffectistaimsinttal ireamouanduifkidh@ttol MinaRded to
reflect the existence or |ack thereof of utility or enablenent for an

out ¢ BRIMEPL TEhFIRPEHHS YO cor di ngl y, an i ndi vi dual can obtain a usef ul

response '[0'07&1 e bROdnBbdinise | J‘Vﬁl@ﬁagaﬂiéa}lg cgf%hﬂfé” M@Jgﬁ %?F};ofr@ggg{%ﬂhjé‘

particular set of statistical criteria a espon he"term
" sal tyentiaf srag ampunheudhehaitwheal iy isrrdimitisterad, optiaragiginduding aphgéaiogicaldy d

addi {Oilornblsal t.s. 01[‘ cor&ounds .of the gr esent inventjon. These salts can be
prepared” PSP HUPPRY P ¥ PHEFEMS'G 350 C8h 2B AHCPLYFiSY HEmtS Gicaragine or
conpidhdsneéntRYios etk atsqley reacting the purified conmpound in its free base
formwith a suitable organic or inorganic acid and isolating the salt thus

formed. REM/&kAatused iergn) tseatment(idwniiscshyly oifr ani alésonkey thao aimebiviatts,
sul f i I e, tate, oxalate, val.erate, .oleate, paimtate,
st ea@éﬁg?gldgtpre Iz’ft%ésr B%&Ealitghebsgﬁ%goé? eSS ARE Y t,% WS@&%&PB‘?”‘PBQW“&‘E@BYC? trate,
mal epoesssfromamadliee bodg Gimabss intdisdas@bedisardpl thy raluf iTBaphigthént of specific

gl UCOhcﬁ&t %;lat.e, | act obi onate and | auryl sul phonate salts, and the [|ike.
ThesROdhy THKEPRRPTc it iPEREdD ABREPVERCRhEn AR masel ofl Wl ¢lidcadlyr mivaswsedal s,

e i VAL Sk g € DRI Oy
met hnpeurit ikt iglcamabhl ofeavhiveingt therpy. h Pyedierbble, inproedrhiny amsnaptogishigdamiae, and
ST NE DM TEEN N T I RO
extremity muscle strength, and/or spasticity. As related to the present application, a
therapeutically effective amount may also be an amount sufficient to reduce the pain or
spasticity associated with the neurological disorder being treated.
[0076] Moreover, the terms "treat,” "treated,” “treatment” or "treating” as used herein
refer to both therapeutic treatment and prophylactic or preventative measures, wherein an
objective is to prevent or slow down (lessen) an undesired physiological condition, disorder or
disease, or to obtain beneficial or desired result. The result can be, ¢.g., medical, physiological,
clinical, physical therapy, occupational therapy, subjective to a health care worker or to a
patient; or a parameter understood in the art as a “quality of life” or an “activity of daily living”.
For the purposes of this invention, beneficial or desired clinical results include, but are not
limited to, alleviation of symptoms; diminution/diminishment of the extent of the condition,
disorder or disease; stabilization (i.e., not worsening) of the state of the condition, disorder or
disease; delay in onset or slowing of the progression of the condition, disorder or disease;
amclioration or palliation of the condition, disorder or disease; and remission (whether partial or

total), whether detectable or undetectable; or enhancement or improvement of the condition,

disorder or disease. In one embodiment, treatment includes eliciting a clinically significant
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[0070] As used herein, the term"steady state" indicates a systemthat has
one or nore properties that are unchangi ng over tine or "steady state"

i ndi cat eswa 2010998839t hat has one or nore properties that PEITEUSQOI&N@;S%@? Wi t hin
alimted range over tine. Typically, steady state is a nore Baheetal

situation than dynamc equilibriu If a systemis in steady,state, then

t he FERBST I"‘S}%BHSWQ%H’%‘SH%%P sidg e §9§P%ﬁﬂ??mhﬂm§éﬁé@ﬂ Wya@&f{’?lﬁﬂ%g i nt o

the 5IP§“§§§ LibviBINYs SYRIERA.: (oS LeRdiasiatial & Rt rc%@imr%\_ll_ﬁ@atﬁf&hﬂ IROsR: time
p

has ‘e after the systemis started or initiated. This initial
si t uanba@imer, obdtewni wérs id Ihedadmynigtratieine!l madicke arr dhe perferatanen obmeilisal

start-up, or rmu eriod. [.0071] As used.herei e term. . :

" sushrar s, BRL bl BER pllions 67 Siler BPontI RS RS Mo nid B B dnimyyeor

i ncl ydasy thae ighaas wHefe Be palidhe RYAdidiereldro B bheliSasag thef Winital adridaivnat a
sustained rate such that a therapeutically beneficial blood |evel |

mai nefatheerittionte including jaodecatased dpragien odpbaessenr severdly of ilipgss, p1 subipctives 14,

e

Pr ef @fdeidtood e ewowat mofe tehodimenap\afi tidag" i 'rehted, "o @batalosEige tbaimgll at i ons
according to enbodinents of the present invention establish a

t her hpmpeytisair therapsptigally| chiepiy o cArREUE SCEKEr ati on through t.i.d., b i d.,

or q.d. agghfi i Lk S0 AR TRGE Heb Gl in GRBR Thh et il 08sd RfidBas

"sust ai ne@“‘r’:gll %aésozjaﬁcgpﬁém{ ?axt]gon@ed r el egse" é?e gener alel y synosn nmous unl ess

t he welhhexdlvatdiurimy wihdihaahasuttdigrastapgabld $olyentPsuth 38 3@tey, diBinogland ghe al .

[0072] As used herein, the term"therapeutic’' ans an agent. utilized to

t r eatke. cBngrperaly ISP@FI%B?“B%IF‘HCi Cé‘f"él,ﬁcr Eé\%‘ﬁ?l%gﬁi W’Bru&*}%h’%ﬁd E%I\T/%%f’ntoééﬁc
Condlir,]&rw&ﬁhhg?&@ﬁ%%mi%npati ent. In part, enbodinents of the present
inventfon are directed to the treatnment of nultiple sclerosis_ and/or any
synpt om t W878loGendrallyp apdakingniibditerent Essoe” referspice sentagkiegaiftn 6h SHPYATHi r ect ed

to the proces f achi eving,a ther Ut g ltiple sclerosis
and/chh?dsﬁ?ﬁf)ﬁ@ﬁﬁew&%%f"%f85’%?%%& %’ﬁ%P%Q{éﬁ' | 03{: lynr'n(;f f ecr:)ti ve anount" is
an anount (899 f OfHee frmb @ndehalyeididnk ast previtdledbelawt her apeuti ¢ out cone.
[0074] Ln one enbodinent a "therapeuticallyeffective' ampunt—of—corpound
of t hiBbichiseioi boSpecialistTeamount | Fxplanatet when it is adm ni stered,

opt i prratty—Trctudrmga - physt ol oqi cal t Ol.erabl e_excl Pl ent osition), it
'S SUPPMA ent to achieve an ef f AR R BICR Bedtelit ot e alROy L
conceRiration in the tissue. [QXAunASdugedcerbedei n, "treatnment” conprijses

n £ + -l + 1 | - :
any JAPD;: IAI\’J[l)JsLO_.bAJPI]I)'i,O gt anet b o i\tcg(?n’ potential duration 30%, 50%, 90%
AUC Area under the concentration-time curve
AUCq.¢, AUC gy o1 AUC0.501) Area under the plasma concentration versus time curve, to the

last quantifiable level, and extrapolated to infinity

AUCq.123, AUC(0.24) Area under the plasma concentration versus time curve, 0-12
hours, 0-24 hours

b.i.d. (bid) Twice daily

C Radioactive carbon 14

CGl Clinician Global Impression

CHO Chinese hamster ovary

ClI Confidence interval

CL/F Apparent total body clearance after administration

Cly Renal clearance

cm Centimeter

Conax Maximum measured plasma concentration

Cnaxss Maximum measured plasma concentration at steady state
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h, hr

Hour

HDPE

High-density polyethylene

hERG

Human ether-a-go-go related gene

HPLC

High performance liquid chromatography

1Cso

50% Inhibitory concentration

]Kr

Potassium ion channel whose activity is measured in the
hERG assay

IND

Investigational New Drug application

IR

Immediate-release

iv, (iv)

Intravenous

K+

Potassium

Kc]

Elimination constant

I.,mL

Liter, milliliter
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understood that one or nore enbodinents of "treat," "treated," "treatnent",
"treating", therapeutic or "therapeutically effective" can occur together.
[0077] | rwaddiwaessy the conpounds of the present inventPOm/US0108239305i N
unsol vated as well as solvated fornms with pharnmaceutically acg ﬁ@tﬂa&pg
solvents such as water, ethanol, and the like. In general, the Solvated
formaAq,[,gevq:gﬁglopg @cgahggpgr&al ent| g1 OIpnsol vat ed forns for the purpos=s of
t he | : —Gere = ef er s
to an ycé@gﬁ@@‘é@'i\@n of similarl y Isw&@clabmztegta;del/h@sstshamombw united in the
erfo nce of a particular Tungh O her terns and/or
D i% P WL G?%‘ I%%‘%%&%ﬂ? i

abbr éviations—are ngHi ded hel 6. v BlLi ﬂhT et al 14 _#121P3836
v | Bl LGMMEBt al. 15 #12123836 VIIBiweghttregtity dManufl OO0k Tt t i ple sclerosip is

undersfood to be an autolr mune %k%eqi&ﬁ and 1S characterized by areas o
deny sions) in the s characteristic denyelination and
assoc¢l@fed infl anmat ory respons&nrheaﬁqdaﬂtitaﬂimlor mal inpul se conduction of
condygiion DIOCK Th NEerve fi berfs, [ raversimg the Tesions. Lesions —cam occur
t hroighout the CNS but certain|si s such as_the optic nerve, brainstem
spi naMedbRd, and periventri cul gMédgl Dntnﬁﬁgnﬂopafgulm Actiwitiesul ner abl e.
| mpajTed action potential™condyclion s provably the major—contributor| t o
the s{tht ons nmost often report 35'(“83 paralysis, visual abnornalitiek,
nusc| amgakness, nystagnus, ser S\mnlyncaabn:arcmaﬁdlatrl es, and speech

di st aInCES) 0081 Studres of A=—anrnopyridirme—(dat-fanpridine;
farrp'\’1 ne) have been conducte Nirap Fg et ififenous (i .v,) administratiopn and
i rme:ii\me rel ease (IR) oral CaFW]ﬁplégﬂmlﬁtl ons in addl t| on to
cont JI é‘?$l | EI caseor—sust oli rmey= IUI olLl ISIISH I-\uul At+-strat+on Olf IR

capsuM®"bsul ted in rapid and JRaem Muluple ﬁaerﬁéaﬁ"sﬁ]k&g %2%ni nopyridine | n
t he amm Earl y phar macoki net wpaxﬁ;,wb@éatg@&ge conducted using an i medi ate
r-eh—eonst-sted—of-—

rel epse \lr\) formutatton—for—of athAt-st-rat-oh,—v

4- am NBpyri di ne powder in a gel é{oi #ppbgablsd capsul e or oral sol ution.
Adm pyptration resulted in rapi @Uo}{e g@&g&l ng 4-am nopyri di ne pl asma | eviel s
ahl

t hat pwere—not—wetH—tolerated- systa-ned-—+release—matrx—tablet—(e—g—
Fanpr NB¥ne- SR, AMPYRA(t ), New Drug Application

NE Not evaluable

NF National Formulary

NOAEL No observable adverse effect level

NOEL No observable effect level

norm Normalized

NZ New Zealand

Papp Apparent permeability coefficient

p.c. Oral

q.d. (qd) Once a day

SAE Serious adverse event

SCI Spinal cord injury

SD Standard deviation

sec Second

SEM Standard error of the mean

SGI Subject Global Impression

SPF Specific pathogen-free

SR Sustained-release

58 Steady state
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Acorda Therapeutics, Hawt horne, NY) was then devel oped. The sustai ned

rel ease matrix tablet showed i nproved stability and an appropriate

phar macokwoebiompssefile for twice-daily 16 #12123836 vl BCIrgiseo1et23mM70,>
dosi ng. Sustai ned rel ease conpositions for 4-am nopyridine ar gli%ﬁtetfaprt h,
e.g.,.1n US Patent 5, 370,879, US Patent 5,540,938; USSN 11/101, 828; USSN

11/ 10&,1)5%1atﬁﬂhr Siﬁ@[ﬁﬁlslererﬁi.ll ta | Expl i Fibhh eti ons, net hods. of rra_nurc acture

phar | . T Ot 3

conpodi tions and nmethods of tr qatAPAgniermienlslimsetioniheilidal di sorders arg
furthem}d,escrr bed in co-pending Mn&jzﬁ&k he@tion No. 11/010,828 entitlged

' " Sustatned—Release—Am-nopy dHne Conpostt+on—Hted-Decenber—13,—2004 and

co- peht H¥DU. S. Application No. Tﬁlqeimzssggg entitled "Methods of Usi ng

Sust airged Rel ease Am nopyri di ng &QuRAstL ons” Filed ApriT 8, 2005] the
cont ¢ [0082]

”

PHit-s—of—whi-eh—are—Fuhy—-ngoerf
Stud{ 85Ci n people with nul tipl @ 3¢l leyeoshremtihvBpphyi ncl udi ng Phase 1, 2 ahd 3
clinfgal trials, indicate that [the gftHgméxﬁlthe%KJréodm smac Cre(r?t\lla gpd varj ety
ar-e i npalt LR

of neurelegi-cal—functi-ons—that
part{ ¢WFar attention focused on Tihel Whlketshpndér t he dr ug to inprove
anmbu ﬁfspon and Teg strength. [ %%Ldghpe remains a need 1n the art 1o

met heds—of—ameli-orati Rg—t he efflects 1211"]']{%%%00 F\ synpt.ons of NS [0084]

The ¢Bipound 4- ami nopyrr dine id Lhrmp:ettasisnﬁactio(nm) channel bl ocker appr oyed

by tphe US Food and Drug Adm ni §trarion as a.treatment for parients wth M.
As sptiforth in Figure 13 dal flafpridi 981" "t he United St ates_Adopted Name
(USANY«f or the chemi cal 4- ani ng de&idf@lis(rméﬁl)namﬂaadgmakas a nol ecul ar
fornu 0f  C H N and nol ecul ar \&@]@ [, 9% 1 theformer—USAN—mame—fjor
t hi s|.¢onpound was fanpridine THE %?FE‘? 'dal f anpridi ne", "fanpridine" jand
"4- apdabpyridine” will be used uhﬁmmp@djhethl S specr fication to refer to

t he a.g:éulp % drug - substance. 4-a r‘LIlOéJyrl di ne TTas—beenmr—fornutated—as—a
sust 4 el ease (SR) or ext enddgdFaginepygd 'PER) matri x_tablet in various

strengths, for exarrple from5 to 40 ny, where 5-, 7.5-, 10-, 12. 5-, 15-,
17.5 and 20-ng are presently preferred; a presently preferred enbednent of
4- am nopyr i [@0-1gRltipse ISC}r:g)armiiE:thidsrsproelf ¢ rlsd dhorupihmane ddisdang, andt her

amount SBPTET VB Frbedl chimiHRETE ARRSHET db olfEo PR ml 31 GHEVEFESHR <o

demyelination and associated inflammatory response lead to abnormal lmpulse conduction or

4=
3"‘

L

conduction block in nerve fibers traversing the lesions. Lesions can occur throughout the
CNS but certain sites such as the optic nerve, brainstem, spinal cord, and periventricular
region seem particularly vulnerable. Impaired action potential conduction is probably the
major contributor to the symptoms most often reported (e.g., paralysis, visual abnormalities,
muscle weakness, nystagmus, sensory abnormalities, and speech disturbances).

[0081] Studies of 4-aminopyridine (dalfampridine, fampridine) have been conducted
using intravenous (i.v.) administration and immediate-release (IR) oral capsule formulations
in addition to controlled-release or sustained-release formulations. Administration of IR
capsules resulted in rapid and short-lasting peaks of 4-aminopyridine in the plasma. Early
pharmacokinetic studies were conducted using an immediate release (IR) formulation for oral
administration, which consisted of 4-aminopyridine powder in a gelatin-based capsule or oral
solution. Administration resulted in rapidly changing 4-aminopyridine plasma levels that
were not well tolerated. A sustained-release matrix tablet (e.g., Fampridine-SR; AMPYRA™,
Acorda Therapeutics, Hawthorne, NY) was then developed. The sustained release matrix

tablet showed improved stability and an appropriate pharmacokinetic profile for twice-daily

16
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enconpassed wthin the scope of the invention . [0085] In one enbodinent,
the follow ng excipients are generally included in each tablet:

hydr oxyprwpybiomesssyl cel | ul ose, USP; microcrystalline celPCulusg@o/0Ri8/)),

col loidal silicon dioxide, NF, nmagnesiumstearate, USP; and OpgdhyetWhite.
In certain enbodi ments, 10 ngs of 4-arrrinopyridine nay be presént in the
phar maéesing.c abstgivaph edéask engiposticts s Jtabhensidifc 00864t Bhhr emc ot 0§ RBatdty, the

K chanpel cki ropesiies. - am napyl.i di and its_effects on action
pot ent Par 0 Ra st PaRnP REHTR: st el RS SN DA Sof o v
#121238dable fdBnuBiibngtm@hodstsrafafifi@ns] MRlrha&ddhadrt ®hl2 Rt ofl @Wained
concentrations that are relevant to clinical experience, in the range of

0.2 t ofJeasapirenysidirgocamapasitions 4nd matlysly rafdreating yandusenduoolbgioalkdiswdérai n

vol t age:.d : € i rpns:.. Lkt hs thi racteristic. that
appear grct %Eg?g%cﬁlﬁ? ﬁgﬁaq%%eﬁfj I;Illgolpﬁ']hep RIEEE g\?or e[g{(glp gigo et %HS%F‘@QC“ on
pot ent Ralessd mmlianygidinat@snpeiticef ﬁbﬁl’Bcce‘Hrl]bdﬂi 931620((41?} ddd mfalhp@ﬁain UsSs. bot h
concentrations, 4-an nopyridine affects other types of K+ channels in bot
neur al ARRBCHER-NeuP) O 36 erutled e edhanreo b sine soioines Redeaee chinfranysdisan

i ncr eaggmpyHARLE Crilkl 3R $51088. THar i l.hcreasi ng
t he dura?l?gn of tﬁrgapre sy’napt@i E%a%?%@%u%%%gﬁ%lrag% %&?}@ﬁg %%&))églﬁpno gi cal
ef fect seforemsi stent with increased excitability of presynaptic nerve

termnals o with clinically releyant das f. 4- am nopyr.idine. [0087]
Effects on E@%gisnf%ﬁsdﬁ‘c??o&’ X ﬁil%c[f%?ﬂ“ﬂi?e“b@r_[ﬂﬁzwsmﬁi”ﬂB'!Se%lhaé§/ I} gyand 3
concentlimd] aRS]sO findcAdtne AYE iﬂ@&-ﬁﬁiﬁo%&il‘l@kﬁ‘l rohESRONSICR! Bf fn@ﬁrolqg&c&é { hose

repol ari zation of neuronal action potentials. These appear to Inc
f ound fwigenstthet ary &npairedihwathis disrasgy etithnparéchlarerticatin frensedof thdeffectrafmal s.

These e | ogated primarily in the paranodal and internodal
rrenbra{r%]]g%o Jtoﬁgl%gge(vgn uttlaﬁlémtaﬁg)l/c Srtréc"}4 tiljlt significantly activated by the

passage of MOS3CThaa raniientnadd inabaws CortMethoyLdfl dinEeAnD tREEFeds oS,
el ectrical shield. Therefore, the action potential of normal adult

myel i n%it‘éﬂ_s)éf%tﬁ?sﬁﬁ% little or no sensitivity to 4-amnopyridine at
concentrat | fb'i)ﬁatP?hé)V\éo%%alm}/: ﬁﬁmﬁn{@ﬁm- i Qg{z‘)'?%s%ﬁH 9RS.)a %ﬁ%ell b'fé}é'tk(srg‘l- 1

ng/ mL.) tend to cause gradual depo I zation e axon’resting potential,
per hapappogvedrityetha ¢S RapdurtdhDhugakdgmithisinnab a.treph 058 for\ifaeiBnts vethaisn As

domyel 13k oy, S TS ShOpdely JEr 20 and L5, | o chalnel o ReSTE, sxposed

10N C chemical 4-aminopyridine (4AP), which has a molecular formula of CsH¢N; and molecular
weight of 94.1; the former USAN name for this compound was fampridine. The terms
“dalfampridine”, “fampridine” and *“4-aminopyridine” will be used throughout this
specification to refer to the active drug substance. 4-aminopyridine has been formulated as a
sustained-release (SR) or extended release (ER) matrix tablet in various strengths, for
example, from 5 to 40 mg, where 5-, 7.5-, 10-, 12.5-, 15-, 17.5 and 20-mg are presently
preferred; a presently preferred embedment of 4-aminopyridine-SR is 10mg  which is
preferred for b.id. dosing, other dosing regimens are within the scope of the invention
accordingly other amounts of active ingredient in sustained-release formulations are also
encompassed within the scope of the invention .

[0085] In one embodiment, the following excipients are generally included in each
tablet: hydroxypropyl methylcellulose, USP; microcrystalline cellulose, USP; colloidal silicon
dioxide, NF; magnesium stearate, USP; and Opadry White. In certain embodiments, 10 mgs of
4-armnopyridine may be present in the pharmaceutical compositions, such as tablets.

[0086] Pharmacologically, the K+ channel blocking properties of 4-aminopyridine

and its effects on action potential conduction in demyelinated nerve fiber preparations have
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current through the K channel, under these conditions, can contribute to

t he phenonenon of action potential conduction bl ock. 4-am nopyridi ne may
prol ong rnEoOwvel0a®8s39n potentials by bl ocki ng these exposedTaisanmemki7end
inhibiting repolarization. This is consistent with the abilit®ligitetfle drug
to overcone conduction block and increase the safety factor for conduction
in sonleeeorewtcnmaﬁ:lwh@r@ﬁyamdna%tddwmomunhcnajhatmge tdh@@et oreliphabenpeabiog,

|njured art I Ilan spin di tjonal

st udy DrBdatRit e BRY S OG0 S ERRER PP 1 e AR

i nj ur edal@gwa]bena@md(@thmbmea nPirdfs. IEBURIS chhradtefi ARCAAL AppeargRo thplginhmd d
between 0.2 to 1 MM (19. 1 to 94.1 ng/nm.), though in this tissue it is nost

ef f ect 3ty thiodiye 19 Esiaw comtchigy i gctiop m@@g}lalﬁé@é@mﬁl\r@teﬁmm%@b@a&:t Avity,
th ,
deryol T RATQuRL T Sonk By BORT IER oA Bt PH oyt SRS in

ng/ L) Botofnedr rando pyri-héetirale tisguey.i Brorakad% sf mepaddrizhd aCt catrehl@V\&ih increase

concentrations on sus%gptl bl e 18 #12123836 v | Blight et al. neyrons or
nerve WHRFGEAREYSEHINE e he Wethp ARBOURSKTIEE binicisaiine ithe dyation gk thsypre-

| Ntr avenomMs: |Rfibs! ﬂﬂeﬁtf&ﬁt Ahfl-%{ﬁgeb%?”n&ﬁ&%fcgﬂ AR g&s?sft&ﬁc‘év%thofnc?éa‘séﬁ cal

exposure to 4-amnopyridine in human subjects. However, there are no

publ i shedaldbtya of @resydapat ectvhatermepbt btawse v&ﬁomﬁameldwsrea&amvdmsps adcdrs in
such ner ve )f%jbers with lower, clinically relevant concentrations in the
range B 5 1 mM (23.5 to 94.1 ng/mL). [0090] It is understood that

bl ockade of[olfsﬁuw&ﬁt 81 ARk I(@SIdSMRAPBIeL I BRS TH-6 Th@fhel NbRIGEP WY foe brain
and spinal cor range of neurol ogi cal effects occurs w th increasi ng

conceronggrteghgnppf 4- wampﬂ*w prfepariali eespentiblal fonseradurtralign té rmepoms) |
to and Clll ﬁg«gﬁen{]gst pjbe}afeopl | 83:: (HORE %é{[ﬁﬁindgla{hc elln shedt% ml%;%llé?tcél I Ce

exper| nmen ave S OI’ m arges 1 n
hi ppoosipubat dfaatlalt\maeﬂmhl’seTheswlnenwm a&UlpezitE&l@ﬁdlaM)t Eh ﬂml pﬁramﬂsl and
containing 5 to 500 nmV (0.47 to 47 am nopyridine. Seizure activity

in ani %nsodﬁh@ewéé%@f:@ééw %xamv&lwr%@cv éFeg'@t&l%'é@CaB’fly Actipsddiy e dasvage ahd
sei zurg, aﬁ%hﬁbﬁ&fﬂél%e@ﬂ&& Ih%fm%ﬁﬁl she eﬁh GOk agtuf@i'ec 58‘;5?1&% AfhetdiSre HhHDetion

Synchronous bursting activity in the spinal cor decerebrate cats has
been recondedf hablabaidwg mgdhnated axatsisbowsfittleesrynd semgitividlpse 3- amlﬁmdpyndme

o 512120 TR M MU b xRt o T oGS plpere
these ey egidaal dgbiRehSornbe tdl SOREGN PoRALAN pAGREE by Iifetleng vARE ment
of neuro-cognitive inpairment (and rel ated neuropsychiatric

leakage channels.

[0088] When the axon is demyelinated, the internodal membrane and its ion channels
become exposed to larger electrical transients during the action potential. Leakage of ionic
current through the K+ channel, under these conditions, can contribute to the phenomenon of
action potential conduction block. 4-aminopyridine may prolong nerve action potentials by
blocking these exposed channels and inhibiting repolarization. This is consistent with the
ability of the drug to overcome conduction block and increase the safety factor for conduction
in some critically demyelinated axons including those in chronically injured and partially
remyelinated mammalian spinal cord. An additional study showed that this effect of 4-
aminopyridine in the chronically injured spinal cord of guinea pigs occurs at a concentration
threshold between 0.2 to | uM (19.1 to 94.1 ng/mL), though in this tissue it is most effective
at about 10 pM {941 ng/mL).

[0089] Repetitive impulse activity, either spontaneous or in response to single stimuli,
occurs in some demyelinated axons exposed to higher levels [0.1 to | mM (9.4 to 94.1

g/mL)] of 4-aminopyridine in vitro. A similar effect at lower concentrations on susceptible
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i ssues), and are overcome by nethods in accordance with the invention. \
[0091] Absorption. 4-Amnopyridine is rapidly absorbed follow ng oral

adm ni st re0i2019/098839an i n situ study, 4-am nopyridine vva?cri’ﬂ@eom

absorbed fromthe small intestine than fromthe stomach. The gl gﬁ) 4on
hal f-1ife was 108.8 m nutes and 40.2 mnutes for the stomach an

i nt est inperons es pewtlcméings may @pldin the parestbésidyandi falin wRgewWras by imerinwsed rat

ut se nts e i onal parent erneabj lity coefficient (papp x 10 ,
gm{ sec?‘{%tloﬁt q‘ﬁ @E‘frﬂfeﬂ?@” &s sidgreiieatst He gt exrararg Lo fresdnapieding an 7

cm sechymad sdgeaeasse i shak |aYc t@wamﬁ 4 B%a tfﬁg&ﬁ@@%@&ﬁl&% 8?%\54 %ec)

conpared to a poorly per'meabl e mar ker aten sec |
smal | peibdstdcaersamdudh remsbbers mithHewtrr feicalt estvamedonc§rdA@ads nahé mMgag oral

adm ni 8?6%' ?Pﬁ 2(3n§){3) éﬁﬁpg‘\‘iﬂr}ﬁd' rel ease) 4-am nopyridine in aninals, peak

pl asma COfcen ons occ hin 1 hour of dosing. Based on conparisons

of the ar eamwnpansm@er%a@m@atc@mm 6?K#Q’&n’é§€g%ﬁal?ﬂc§@y&ﬁ5ﬁ¥%aﬁ%1&9 "))
following i.v. 0. adm ni stration of 4-am nopyridihe (

bi oavaltrasshopt SPC &F alnﬁa%sn@pwqrdu Heapgesofreporeddal tedcble capyps owthmtmhgm@G 5%

in mal % r 2001-03

admi ni g‘t'{rcg{]?%ﬁﬁg Oggké)n]l Pa[;ﬁna ceolr?ctgét el atal Bﬁrélo\'fxi;e?%t%gblhgmpg@ ﬁnaé‘i’fﬁ\l‘gggt han
in mal te, maiatlhmudj Iambﬂrtah (s (i0-vitdy) ))raam@n&zp@%ew&ttthatersﬁo&h Fhl1astiforC
val ues ,di.d not. dj ffer 19 #32323836 v | Blight et al. between nal es and

f emal eSS¢rESIP Age Poyedalamndibipnogempys of Wesﬂbﬁjile@evte%e&qpet‘fﬁs@dne@ in

b id
gl oy B R S R L TR bof”%e'éti( £ @i R 1 o ne

was r agiinials latbsbgmbwn %@klngllagmok@uﬁtzbmmeymhe etnddcimuidudﬂvﬁ¥ @t 1 hour
in bot | a vel s and the extent of absorption
as reff %‘F (&XIB Oglﬁg %%%Pe\/\%iptg th @BWBR?Q%I?%W’& HUVI 3D dhersrypadrcordiot he dog
than ideckhRBrdi@tcalsOhdsOBédrdORRE RUYRNLAIAIRYLHGn b@isb iaf'ge ?ﬁs’%@ St jdi es,
there were no gender differences evident in either sp ese results

are su%ﬁﬁ‘ﬂppbzfehnq  1aBf engkgiTatiich wouldubmexpecef tAtrsodLmtlpdamnﬁate&elﬁ an tlkat s and
i A R T AT G e
conpl etisdlyscdhs be hedspdcom thaargandnt oif Ab@Stdogakive iAphirmdqadPa® el feuro-
bi Oavaﬂslygl'nbl!atlnlctlssugg) zEnV&Darf]; 8{@%&% !b}cf) nmséth%fds I1nRactcgll%lagtt:esw\lltvl‘?nl?hc invention. \
[0091] Absorption. 4-Aminopyridine is rapidly absorbed following oral
administration. In an in situ study, 4-aminopyridine was more rapidly absorbed from the
small intestine than from the stomach. The absorption half-life was 108.8 minutes and 40.2
minutes for the stomach and small intestine, respectively. In an in vitro study with vascularly
perfused rat gut segments, the regional apparent permeability coefficient (Papp ¥ 10, cm/sec)
of 4-aminopyridine was high in the upper small intestine (22.7 cm/sec) and decreased distally
towards the large intestine (2.9 cm/sec) compared to a poorly permeable marker (atenolol; 1.9
cm/sec in the upper small intestine and 0 cm/sec in the large intestine).
[0092] Following oral administration of (non-sustained release) 4-aminopyridine in
animals, peak plasma concentrations occur within 1 hour of dosing. Based on comparisons of
the areas under the plasma concentration-versus-time curve (AUC (o) following i.v. and p.o.
administration of 4-aminopyridine (2 mg/kg), the bioavailability of 4-aminopyridine was
reported to be approximately 66.5% in male rats and 55% in female rats (M 2001-03).

Following oral administration, peak plasma concentrations were 38% lower in females than

in males, although both (AUC (y.,)) and body weight were similar; AUC values did not differ
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reported to be 95% [0095] Rel ative bioavailability of 4-am nopyridine-SR
tabl ets (as conpared to an aqueous oral solution) is 95% Absorption is
rapi d unlwe=oedwsssostered in a nodified matrix. Wien a 2CmAIS2010/023970)5

4-am nopyridine-SR tablet 10 ng dose was adnmini stered to heal Ehg MeLunteers
while in a fasted state, nmean peak concentrations ranging in di ?erer'\t

st udi ebetfveemmibles and dgmdies foll2dig ingAdhidaeiioned 3 to 4 hours

t - admi ni on (T - | i son, th hj eved with th
0"y dose BIOSEH SR 55 berirmeTGR R SB1 BoecH tace AR ARG (|
OCCUT I Bf}/Iaf) i @K 438 She %ral_gaﬁégc%oéé Hiebol GRSE Iﬁg%[&g%iéétlh@h-aﬁ%ﬁ@gé‘iﬁ? Ati ons

i ncreases proportionally with dose, and steady state rfaxinum co
are appedsapidy epsprbal 878k plaghetevtlsarerd achisiedghithin 0Ses. 1 0 96 pothaptdc?

illust e dose proportionality of .1 .and 2 i ngl e ses and
the r eFrg% ﬁ?/}:‘el(t hlflsoné%giﬁv\‘;gg’l H&aé‘t) Spd B gteng Ogragﬁ‘ﬁggﬁﬁ%r%gﬁpjﬁ'o‘gﬁ)r’%[?(gé’fﬁr%ti on.
20 #12BaB&Prokihidelyoftfur gbldalighefaRlige dog BInadhi W rat following doses equal on a

Bi oavai |l abi | i ty/ Bi oequi val ence Sunmary Study Results Conducted in Healthy

Adul t Wkenbaéy dn (thesosstydies thege ayers 00oggndyh difftoens ep rwvidontt inosidicr tspeads.
i ' f 4- ' idine-SRis illustrated i
exposugﬁc#ggugﬁgggllﬁfnigjzg? ﬂ?@’.ﬁ%g am nopyri di ne is illustrated in

Tabl e ar macokl ne osition following of nmultiple doses of
4-am n idine-SRis illuystrated in Table 4. Tabl - Dose: Nornal j zed
Phar SR et 1 supuey er \Gap G bata o Biyand BreSolipSRR et

Adni ni stration ofSPBETAERY Of gilndAsmnpppridine ke i ents with Ml tiple

Scl erdsrs Normallze(’.iz 0 a b ng dose. Z I #IZI123836 vIBrignt erar~—fable 4

T
. Phar]macoki netic Raraheter Val ues (Mean ang % Cl) Following Miultipgle
O al [pdsesmgtr 4- ami|nopyri di ne- SR Tabl ets (4Q ng/day, 20 ng b.i.d.) in 20

Patients with Ml tifjl,e SCIE10SI[S. NE =Not . eval gabl e [[0098[ Distr{bputign: The
Vol Untloaf i ot ri hutl MAReSINS)E A Fettpiey 7 F (2 dtey K= ™ eemales (V2 e 1o

appr o} iGmt(eg/kpt al hadwowalozor (naks adjust ed |foorr4kiooavai | jadéisig)o2sFol|l owi ng
Tmax (hr) Lo 0.5 1.0+ 0 08+0.3
AUC (pg-hr/mL) | 0498 £0.0176 | 0.506 + 0.0633 2.03 £0.406 1.92 £ 0.150
t,, (hr) .1+ 0.04 1.4£0.17 2.1+0.14 1.8+ 0.04
1. Per time point

[0094] When administered orally, 4-aminopyridine is completely absorbed from the
gastrointestinal tract. The absolute bioavailability of two formulations of IR tablets was
reported to be 95%.

[0095] Relative bioavailability of 4-aminopyridine-SR tablets (as compared to an
aqueous oral solution) is 95%. Absorption is rapid unless administered in a modified matrix.
When a single 4-aminopyridine-SR tablet 10 mg dose was administered to healthy
volunteers while in a fasted state, mean peak concentrations ranging in different studies from
17.3 ng/mL to 21.6 ng/mL occurred 3 to 4 hours post-administration (Tp). In comparison,
the Cpax achieved with the same 10 mg dose of a 4-aminopyridine oral solution was 42.7
ng/mL, which occurred approximately 1.1 hours after dose administration. Exposure
increases proportionally with dose, and steady state maximum concentrations are
approximately 29-37% higher than for single doses.

[0096] Table 2 illustrates the dose proportionality of 10 mg and 25 mg single doses

and the relative bioequivalence of a solid oral dosage form and oral solution.
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adm nistration of a single p.o. (oral) dose of 4-am nopyridine (2 ng/kg) to
mal e and female rats, VJ is 13%lower in females than in males (1094.4 niL
in nmal es woneuwIsesy. 5 nL in femal es); however, the diffecemnseonns23vot),
statistically significant. Furthernore, when adjusted for body egla
differences, there is no difference between nmal es and fenual es gﬁ% [0099|
I n a silablee2:dos e Retaivy Bipatadlahilite/Bickyuiv déraeShndiory Stuel Gl'\‘ieséhélm nopyri di ne

(1 mg/kg) p.o. Thedacdim®aaltheAduliEoRaidls P23 $aRDHthced 1, 3, 8, and

24 how-S pest Bl-god—w nd-t.lssues vwere excised for

det er i nati on dfPesadi oactivity. Onelhmgms.palatieslose, 10am{ v91RS appr oxi mat ¢l y
correspondidag tlo the peak pI asma cpncentration, radi oa(ﬂbﬁevddjystwas det ect ¢d

FaV¥ale
I

in al| tissues e.”é%lmhs reiprgjsent eds eT CENUages of—the
dose; | however, %ﬂl S;’tu e dpse M% . account ed f 90T otlal . The

hi ghebt concent|rations: Gt d fie Efo F €2 B9 ciki dn (;%"é% 908ndI bl oofl
(0.799; 51% of |the radi oact|V|% Was ef]n t he carcass ( rily the
gastrpintestinal--tract and toskel etal [system). The half-I{ife of

el im pation frcrhOtmgeaémgrctrlgmdgfram 1.1tg 2.0 hours. By 3 haurs

post - flpS€,” the an pact geteered r.al TSSUEY WS
negl i 1P (re'a* (i t?iz' he «%3 eot% of #eg,carc Asloq/vﬂ‘?l3éh 18%?a| ned *$87498-8% | he

radi oamtANew_gloces)zi | )@JJQ)Ol l5rB5i N V) 86D studwo\mangndum.ed t 0 /39965604 apma
prote Clll’l md UU pld TTEL. 4-olllll yIIUIIb concentrattons—ofy 5,
50, ok {1"5‘8% iy o 5'%%@ 152 2 minobyri di nédwas o ar gel'® unbodn 83 A48 a
high free drug fraction at all three concentrations tested. After a 4-hour
di al ysi s pe@i§8? gee nmean percent, of free drug ranged from73 to 94%in rat
pl asma and b o7 odess Pt ¢locerpesuse SfRlloving wnglgi desesesér #hi ng
t he di f a Cross
the pl Sk ASBASR!sS1BET AP 18100, R9hO bl hRT Rk PRI, 50102
vl Bl i ginultiple ddses pid-amenopaitidine 48 isabeltme:d4n Jabledpyri di ne was detected in the
cerebrum and cerebellum at tissue-to-blood ratios of 3.07 and 1. 48,
respectively, indicating that 4-am nopyridine crosses the blood brain
bar ri eFablel3t owi nBosANormalickdsRhardraankinepy Pheimeter ¥ ables fMrahedSENMOmM t he
brain at a sin | Bsllowihg Sasglé Oral Abmikikaatdon SP&Gintih6@y tidine ISR TRblel¥ (gat i on
hal f-1ives of 4- mmpw&th%ﬂﬁaﬂw gamepjs@sl n tissues (cerebellumand cerebrum

1

and t he-llood are sim.l.ar and 1 21 hours respectively).
4-am ngpyridine is |argel y)osm(mg;nd to pl asma proteins (97 to 999 .
Admi ni stgation of a 5 10 15 20
(n=24) (n=24) (n=24) {n=23)
Cime-norm* (ng/ml.) i3.1+20.6 126+ 0.7 123+£0.7 123+0.8
Tonax (hoOurs) 39202 39+03 3.6+03 36203
AUC-norm* (ng-hr/mL) 122,094 1221+ 9.4 i31.5+74 1278+ 6.9
1., (hours) 58+0.3 5.6+04 5.5+0.4 51203
CI/F (mL/min) 619.8 +36.2 641.4+ 39,1 6324+ 390 653.9+ 1371
* Normalized to a 5 mg dose.
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single 20 ng intravenous dose, nmean Vd is 2.6 L/ kg, greatly exceeding total
body water, simlar to values calculated in healthy volunteers and patients
wi th SClI wbaorewsssve 4- am nopyridine-SR tablets. The plPasn$2010/023970)>

concentration-tine profile is one of two or three corrpartmsntgigﬂttgg g rapid
initial distribution phase. Measurable |l evels are present in tI!1 alal va.

| 00102 oxi col . ingl - ..and repeat ad- dose i clt t udi es, the
dosi nngagigI;;i‘ir(fen g?%;?%&@#&gctﬁ%ra egerr.g é'esotgaﬁgg%i‘ggg’ %t)oly Qe ence of
clinical signs i Eﬁ Pt El?iplgosse%?, PR RUTTHER: S peY B of the
mouse). In gener 3t-d-Hpgtatients with Multiple3clenosisgr eat er i nci dences of
adverdse cli nllgﬁal SLANS Were noted when Z=am nopyrTarne was admrsterey in
a sifgle larg Ha%E* s conpared to en the sanme total dose was given Bgs
two, |thwvee, orCi.our equal | W.di vi ded salbraloses. Toxtc responsggp o oral |y
adm i stered [4- i.nopyri di,ne re rapighrmLonset ; (kW of t eNmPGHMG i N
wi t hilo—t-he £ r(gg/%gﬂ)hnﬁyﬁ RAIGEH 0ce 81(5?103! }C):I L0 "gal gs?cms '\rgi dent Ijaft g
| ar g¢ Daingl e |[dBsaE2.0r5sr¥peases 2] oner | foses were s| Rel ar i n alNg speci es
st udifed gndinciuded 1T Cconyutstons,ataxi-aldysprea;di-t-at-ed—pupi | s,
pros ?ﬁ%’?&n, a nﬂgﬁ% %6\'/0 Ci E?’i%\‘gi%%? #ﬁ"lr‘é%ébo)r esbl¥Fat i on, ex8R6s7 844)

sal i Y&y o5 gai2te @bnosomml | 8i3ess, B9 hypands,amy hypesexeistabil 7o w21 Thes
clini (’ﬂE =5hi095lv3|u re not—urexpect et—atd—t epresent-exaggeratet phui’ Frere-or
of 4-am nopyridine. [00104] In controlled clinical studies involving the
use of 4-am nopyridine, the nost frequent adverse events by body system
occurred i n[MKE] MérnburdnsyRiceralumbofifisebudombicdi€idy saiel( Vi, §aptatigashesh em

D zzi ness,%nsormi a,@é)ar est gggi a, pain, headache and asthenia are the nost
comon RENEO IR BpOKEM'S doal bedwvalwme (noh qdpisipdeter jiogvadabibiyy. fhllpvdng | y
report " o I 9E8SE fOIMG : |

CLIN C%En léiég?{é%icgf%gglfgé? gT‘{ﬁngg(?ﬁ at | o%ﬁ%%ﬁ%&%ﬁ%%@i@ﬁ%at ment
for pataiseMss iwilBte lower iiplfenged Bmosin sndler (li0Apronenemaled vevahkd4igS nvaliki ng
inmpairpgent s a promn mani f est at.i on. of. tipl clerosis; up to, 85% of
pat i en{‘ge ageﬁéﬁ}‘)i“feyeri’ %Hea‘gpﬁlf”"r‘?gferlsﬂ’iof ﬁ‘ﬁ??lcé‘g}‘rﬁllggllyﬁ?{“pfdﬂt %Fﬂ‘dﬁ%a ygab3836
vl Bl i oftk bedly atightlilisRiinkéd, yhebes nbeEMerbARKRAVEN RAENakIaRL 256! erosi s
patients and neurol ogi sts as having the greatest, negative inpact on
patients' qgl#4PPhp aosinglefdesystady.malyrdrd pdmirdrened pretdnled daamiovpyridihasls of

U

D

treat naphf 8o Mehkl BhfindE bl Al Soidl' ik Mkride8 T, 81 §MEla ¥ FBLSTRN Gosd'
Blood was collected and tissues were excised for determination of radioactivity. One hour
post-dose, at a time approximately corresponding to the peak plasma concentration,
radioactivity was detected in all tissues collected. The amounts represented small
percentages of the dose; however, only 58.3% of the dose was accounted for in total. The
highest concentrations were in the liver (2.6%), kidney (1.6%), and blood (0.7%); 51% of the
radioactivity was in the carcass (primarily the gastrointestinal tract and musculoskeletal
system). The half-life of elimination from tissues ranged from 1.1 to 2.0 hours. By 3 hours
post-dose, the amount of radioactivity detected in all tissues was negligible (with the
exception of the carcass, which contained 15.4% of the radioactive dose).
[00100] An in vitro study was conducted to assess plasma protein binding in rat
and dog plasma. 4-aminopyridine concentrations of 5, 50, or 500 ng/mL were used. 4-
Aminopyridine was largely unbound and had a high free drug fraction at all three
concentrations tested. After a 4-hour dialysis period, the mean percent of free drug ranged
from 73 to 94% in rat plasma and 88 to 97% in dog plasma.
[00101] Specific studies describing the distribution of 4-aminopyridine across

the blood:brain barrier, across the placenta, or into milk have not been identified. However,
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pupils, prostration, abnormal vocalization, increased respiration, excess salivation, gait
abnormalities, and hyper- and hypo-excitability. These clinical signs were not unexpected
and represent exaggerated pharmacology of 4-aminopyridine.

[00104] In controlled clinical studies involving the use of 4-aminopyridine, the
most frequent adverse events by body system occurred in the nervous system, “body as a
whole”, and digestive system. Dizziness, insomnia, paresthesia, pain, headache and asthema
are the most common nervous system adverse events, and nausea is the most frequently

reported event in the digestive system category.

[00105] OVERVIEW OF CLINICAL EFFICACY

[00106] The formulation 4-aminopyridine-SR is a treatment for patients with multiple
sclerosis for improvement of walking. Walking impairment is a prominent manifestation of

multiple sclerosis; up to 85% of patients identify it as their primary complaint, and walking
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autoimmune process of uncertain etiology. As the disease progresses, axons themselves may be

progressively destroyed, leading to secondary neuronal loss in the CNS. With mounting injury
and incomplete repair, multiple sclerosis patients typically suffer disabilities in numerous
domains including, in addition to walking, cognition, fine hand coordination, strength, energy,
vision, autonomic functions and mood, which seriously affect their activities of daily living and
quality of life. Of these, limitations in walking ability are considered of crucial importance.

[00109] Walking is a highly complex activity, requiring integration of many
neurological functions and competency of their related CNS tracts. These functions include,
among others, motor strength, coordination, balance, somatic sensation, proprioception, and
vision, any one or all of which may be affected in an individual multiple sclerosis patient. Tests
of walking ability therefore play a key role in the clinical evaluation of MS, both in their own
right and in assessing severity and progression of the disease overall.

[00110] Walking tests that primarily measure endurance, such as the Six Minute Walk,
have been shown to be valuable in conditions like congestive heart failure and pulmonary
disease. There is mounting evidence, however, that measuring walking speed is a more reliable

approach to characterizing disease status in MS. The overall distance that a multiple sclerosis
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three Phase 2 trials are sumarized as
of 4-aminopyridine-SR.

[00114] Each of two Phase 3 studies (MS-F203 and MS-F204) was a parallel group,
randomized, double-blind study comparing 4-aminopyridine-SR 10 mg b.i.d. with placebo. The
primary efficacy variable was Timed-Walk Response, defined as consistent improvement in
walking speed based on the T25FW (T25FW Responder Analysis) where at least three of the
four on-treatment efficacy visits had walking speeds faster than the fastest walking speed
achieved among five off-treatment visits (i.e. the four pre-treatment visits and the posi-treatment
visit two weeks after drug withdrawal). The 12-item Multiple Sclerosis Walking Scale and the
Subject Global Impression and Clinician Global Impression were used to validate the clinical
meaningfulness of the Timed-Walk response criterion. Secondary efficacy variables included
walking speed, Lower Extremity Manual Muscle Test (LEMMT) score and the Ashworth
spasticity score, the latter two averaged across eight and six lower extremity muscle groups,
respectively. Duration of double-blind treatment on which efficacy was based was 14 weeks in
the first study and 8 weeks in the second study. A two-week single blind placebo run-in period
preceded the double-blind period.

[00115] The Phase 2, dose-ranging study (MS-F202) was a double-blind, randomized,
placebo-controlled, parallel group study with dose levels of 4-aminopyridine-SR of 10 mg, 15
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greater ose o were able to be effeicaious,
SR for patients with clinically definite multiple sclerosis who participated in either the two

Phase 3 studies or in earlier Phase 2 studies. The efficacy assessments are the Timed 25-Foot
Walk, CGI and SGI at each visit, and the EDSS, assessed every two years.

[00118] 1.2 Definition of Efficacy Vanables

[00119] Primary Variables:

[00120] The primary endpoints for the three Phase 2 trials are summarized as
follows:

[00121] In the MS-F203 study, the primary efficacy variable was Responder status,
based on consistent improvement in walking speed on the Timed 25 Foot Walk. A Timed-Walk
Responder was defined as a patient with at least three of the four on-treatment walking speeds
faster than the fastest walking speed achieved among five off-treatment visits (i.e. the four pre-
treatment visits and the two week post treatment visit). A three stage, stepwise analysis based on
this variable was used to establish a positive outcome on the primary endpoint and to establish
its clinical meaningfulness with respect to overall walking ability. The first step was to show a

significantly greater proportion of Timed-Walk Responders in the 4-aminopyridine-SR group as
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thus as a durable and chronic therapy. |00122| In the M5-F204 study, the
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adm ﬂhﬁ?a@ﬁe@do@ﬂaé@., 12 weeks, 13 weeks, 14 weeks, 3 months of treatment. The enxtention
data herein established that periods greater than those of this study were able to be effeicaious,
thus as a durable and chronic therapy.

[00122] In the MS-F204 study, the primary efficacy variable was also
Responder status, based on consistent improvement in walking speed on the T25FW. A
Timed-Walk Responder was defined as a patient with a faster walking speed for at least three
of the first four double-blind visits as compared to the maximum walking speed for any of the
pre-treatment visits and the post-treatment visit.

[00123] In the study MS-F202, the primary efficacy variable was the percent
change from baseline in average walking speed measured using the T25FW. The following
sections provide details on the different assessments.

[00124] Timed 25 Foot Walk: The T25FW is a standard neurological test used
to evaluate the severity of multiple sclerosis with respect to ambulatory function, which is
also reflective of a wider array of neurological functions, including strength, coordination,
balance and vision,. It has been shown to be sensitive and reproducible, requiring relatively

little training effort and showing little practice effect. The broader clinical significance of
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a2ty EeBder ato e SuBT PO s ot MRS cuePRrieleb Ao R ae et -
sel f - agF@as seehaval ki g Ht ahbe RIS (R gﬂdtwe Rk | RkBnSel SFQS hid dibieng t he
previ ous two weeks 001 291 The MSWS* 12 Questionnaire includes the

f ol | ovieRperiestipo s, Jﬁ@ﬁéﬁi-ﬁ@otué@lk o q»@@kylanHwewm e patént cavBuse i i t ed
your %&Plr{)ﬁryaté gl' \clﬁlelél‘ed A’Sglggl e(gt‘lvggu EUC l | (EEX]G Walllkcfo,i buIT a{snﬁ%t?v% e%ycrl(;% bd It y

to cli stairs~ ngs no

di ffi Cfdot\?eaZ&r#iéhlﬂ3836 bel Binsgteht @&ro@d all vh,sum foedhiy Qekt. babﬁtmefow@ﬂ@nﬁt andi ng
or wal king? Limted howfar you are able to wal k? 1lncreased the effort

neededfisFagjions G RACKEP! hd BUIMUNR AL BNSh vf GPsyR)G Ralepsears ippand Withahe
o ol RSl Ly PRSP SR TP R RS |
you coted=gir aben ary gmmf tive Ipkgii g2 ﬁfbtecrpis'eeﬂ‘teltalbe mepxgnsexserﬁcbwheamhy parest i on
The pothe Paidhs frctaieses b nisd TRRAena ittt it narof g Fy g tme oY
is to be recorded in seconds and rounded to the nearest tenth of a second using a digital
stopwatch provided for the study. The task is to be immediately administered again (a
maximum five-minute rest period is allowed between trials) by having the patient walk back
the same distance. In all the trials addressed herein, the test was administered and recorded by
an Evaluator who was blinded to general aspects of the patients” clinical progress in the
study, including subjective assessments of treatment benefit, which were collected by a
separate Clinician. At each visit, the Evaluator calculated the average of the two
performances of the task. Each patient is instructed to maintain his/her normal activities
without rehearsal or practice measures to improve performance scores between visits,
[00126] Secondary Varniables
100127] MSWS-12
[00128] The 12-Ttem Multiple Sclerosis Walking Scale is a multi-item rating
scale specifically designed to employ current psychometric methods in a patient self-report
instrument focused on ambulatory aspects of disability in MS. The scale records the patient’s
self-assessed walking status as affected by multiple sclerosis during the previous two weeks.
[00129] The MSWS+12 Questionnaire includes the following questions. Over
the Last 2 Weeks, How Much Has Your MS:
« Limited your ability to walk?
« Limited your ability to run?
* Limited your ability to climb up and down stairs?

* Made standing when doing things more difficult?
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during analysis of the data to a O (none/no disability) -100 (maxinmum
disability) scale. | 00130 The 12-item Multiple Sclerosis Wal king Scal e
(MBWE- 12yowany/msd3ect ed for primary validation of the cIPtmiIIsa010/023970J2
nmeani ngf ul ness of objective functional changes in the T25FW | ﬁaer tj cul ar
to validate the Tinmed Wal k Response criterion used in the pi votg st udi es.
The MBWS- 12 showdimixckldueht/anensberenentingcvawalélgri stics, being entirely
focused on the functiopal domain of anbul ati on but covering a full range of
aspects of anbul a?f”&’ﬁe‘{% A VO teinto ‘ﬁ%{??y living, including standing,
bal ance, stair-chibidgd ey %ea&ﬂfop SMnid¥e Mobi lity and assi stance
needs. It has been validate | ti p e sclerosis and ot her popul ations
and is also cl earMﬂdﬁafcf@LWP’ryd%aBOlatOPae isgmor Refpor v tin@irdvore’ Measur e.

| 00131 J Lower Ex Ie Test (L 001 he nodified
British Medical es?gg?cec Saﬂ/?l”‘( St erﬁl‘é%f“%gf’ég’%g -sg used to

assess nuscl e strsmgtehabwh@bﬂrrabnkmgr)n four groups of nuscles: hip flexors,
knee flexors, knee extensors, and ankle dorsiflexors. This test is
performed by an EdBfdied trw smpethlaiimedk on starts with the patient lying in
a confortable suphpg ,0f each nuscle group is rated
as follows: 5.0= ﬁg é%ﬁscg}?tgmgprﬁg%frﬁ’g& 5= Vol untary novenent agai nst
maj or Thspeiteimd eesappsles dat dayh qhestlenam ratof atba]t, 2ralitthQ G AmloderdteDs 4th1ltlsnz§ ary

novene nst noderate re: tance applied_ by the exanm ner.
Vot it By BRSSO TPl SRR R TS i Sl im0, 1 B drmrnecs, 0
Vol unt @irinEMBRBIY (IRABING®La @(Iﬁ)\‘lb/tn}é dl%lBlh%t 10@%%%‘]&‘?%35%\}9&) \éﬁieunt ary

novenent present but not able to overcone gravit e or pal pable
contracti onl08f3¢uscl eTbithMtQMOMUIIiplthmaﬂeﬁfa]klﬂg OScahbg BT Solf2) amys

vol unt 0, tractl on... .29 # 23 | Bl i et a 00133]. i n| ci an
d obal S%Fe?/(r:}t:)e(raefg)s afycﬁh)dat[’ %bf Wéalslﬂf)aé?'?ﬁg@flﬁﬁ Oélo:blr?FLYed ngdeng!l ghapggsi nt
scal e {nah¢ arngwhaﬂ@@ﬁcum tbveli@ad {RMtimSd IVeAlk qdeelgsrﬁ@l:nféﬁeﬁh&édqﬁ tﬁ@ﬂglwt\ﬁd ng
treatrrent as co ared to that at pre-treatnment (not conpared

pr ecedi'f MS¥e 12 shessercatientgngsagremenncharasiaistind, detng’ enticahe fedubed
d te of health
o acel Fﬁ]?%*%?“ﬁ i BF bR b CBinEd A1 BBl B SRS LRl Befobln and

synpt owwsvags of datyeliving tinclMBhg sithéing, balance, stair-climbing, in-home and community
mobility and assistance needs. It has been validated in multiple sclerosis and other
populations and is also clearly face-valid as a Patient Reported Outcome Measure.

[00131] Lower Extremity Manual Muscle Test (LEMMT)

[00132] The moditied British Medical Research Council (BMRC) manual
muscle test is used to assess muscle strength bilaterally in four groups of muscles: hip flexors,
knee flexors, knee extensors, and ankle dorsiflexors. This test is performed by an Evaluator.
The examination starts with the patient lying in a comfortable supine position. The strength
of each muscle group is rated as follows:
5.0= Normal muscle strength.
4.5= Voluntary movement against major resistance applied by the examiner, but not normal.
4.0= Voluntary movement against moderate resistance applied by the examiner.
3.5= Voluntary movement against mild resistance applied by the examiner.
3.0= Voluntary movement against gravity but not resistance.
2.0= Voluntary movement present but not able to overcome gravity.
1.0= Visible or palpable contraction of muscle but without limb movement.

0.0= Absence of any voluntary contraction,
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potential responses are | =very nuch inproved, 2=much inproved, 3=sonewhat
i nproved, 4=no change, 5=sonmewhat worse, 6=nuch worse, and 7=very much
wor se. Theo@bimvssdan performng the CE@ shoul d not perfecmuseoheivee, 25
Foot Wal k, LEMMI or Lshworth exam However, the Cinician maygfi e fccess
to the results of these tests and to all other clinical observations when

assessing t [081B83t i ent CsinpingGadml Pmpe@sdaseidine [ 00135] Subject's d obal

| mpr essi on f({%?) [00136] The SA, based on a_7-point Terribl e-Delighted
scal e, asksl%édlhat i ebbe seperupiae filuneian upsdpd dowiscale tpHaleethpagasdndhe st udy
medi cabiiRAre e b’/ ' I j ' I ¢ 1he
pot ent [T Sae bR Bl MELRlp Nl s AhRR sCLEMBEA IE B £52C LBAIEE o
4=neut ¢cahparek éad, th&recting sath)sfitedassésspleatse dbasaindn 7the el ligbitaed. o@aile i S

taken not to have this test adm nistered by the pajjent's Evaluator, who is
6 ponGHISFBINGR bRt BRira b G5 abd eotert!aied poheatth rdaied 1o PooT by

Ashwor §HiSeai@ (9QMe SEAT Wi S y : I St t he
Ls hvvorl%h 1Sgore. Tﬁe %g’h{vy\org?ﬁégg%lrytex{/\ggg a?%l E)Zﬁ@g?]gi ﬁgﬁ%&?(ﬁ'ﬁ% g“ts EeT%%M\/IT
and i nedterdisd resprnieoviey | evary emichyimmoseide 2gmodpsnploned FHsemowbat fknpeeved,

extensprs and hip adductors on both the ri and |l eft side. of the.body.
The Lshwor @hagé%ofesgpgwgétsfaﬁgﬁ{so’_ﬂu'g’ g@éﬁeemg#]t%v t'8 %?C]'{thof:?eozrﬁﬁ Cﬁ’r?écrl%rhse in
tone apwfodmingrihel SGI isBowld indt A% MO TimEd epsoen WARLBEMNMIT ol SENRSAD
Evaluators are trained in admnistering the Lshworth exam and use the sane

pr ocedii®@s Hoyegyer.ithe Riianmay havaaseicss ©t be sesultyof thrse ésstemd jpodsptee, t he
. . i.ent th hout th
same Eé’iﬂﬁéé?BQ{g:r\&%Bg?{vF?n ?s{géssh%{m%h%tﬂg?é gﬂ%irgs%ém e B%HLSQ rougnou e

entire study perio val uat’or 1's unavail abl e at any
visit, a ba@kilf] EvalSuhijeet’s Globahimpeestion@®GIor m t he exam nation in the

same manner _and the ipter-rater reliabilify is tested prior to the study.

[ 00140] O h@ﬁl condaf@ﬁ é@];l%éfﬂde@ f@dPA‘it[%eA’aB]iet[?‘gﬂﬁFedr%é]§u‘l‘5§§ thgepaticnt he

VBQLI i ; [ e f LBk ate
oAaRUBRS! for&si AU tht ¥ri@fss lof sﬁ]d?ﬁgéd%%%\?v%ﬁmf BE{)S?(%{] %&8 3

scal es); the MSFC, which incorporates e 9- (a
quant i duatnigvide rmeecsding  weekupier peritra mesppnfasnart i lonerabbt, Goonldippat Bempstlyand t he

S0 2R LAl bR A Sl b AP P e
not to have this test administered by the patient’s Evaluator, who is responsible for
administering the objective functional tests.

[00137] Ashworth Score

[00138] Spasticity 1s assessed by an Evaluator using the Ashworth Score. The
Ashworth Score was to be obtained prior to the LEMMT and includes six lower extremity
muscle groups: knee flexors, knee extensors and hip adductors on both the right and left side
of the body. The Ashworth score is assigned on a scale of 0 to 4, with O=no increase in tone
and 4=limb is ngid in flexion or extension.

[00139] All Ashworth Evaluators are trained in administering the Ashworth
exam, and use the same procedures each time the exam is administered. To the extent
possible, the same Evaluator performs all Ashworth exams for a patient throughout the entire
study period. If the patient’s usual Evaluator is unavailable at any visit, a back-up Evaluator
is trained to perform the examination in the same manner and the inter-rater reliability is
tested prior to the study.

[00140] Other Secondary Variables

[00141] Additional measures were: the MSQLI (a composite of quality of life
measures consisting of 10 separate scales); the MSFC, which incorporates the T25FW, the 9-

Hole Peg Test (a quantitative measure of upper extremity function and coordination), and the
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i nformation processing and cal cul ation); and the Mdified Fatigue |npact
Scale (a neasure of fatigue). [00142] Table 15 bel ow provi des an overvi ew
of pri marwoant/msssondary efficacy variables in the two $CHdiSeE0NBB3IFEO1 and
M5- F202, and studi es M5-F203 and MSF204. Table 15: Efficacy apf ffeakLfh

Qut come Measures used in Placebo-Controlled Efficacy Studies: 3% '
#121238368| AghtoreSeail. AJ§diGd# Ista IncaShratdf sbpeiahe Meichionl sha QSsbdet} aliditds- F203
and Ms: F204,. the pri.mary, efficacy variabl e ) Ti.med- Wl k Responder

st at us MBRULGN JROEST LR abd ﬁ?lcvlﬁb?'ai/é?ﬁ{aﬂ’te Madifiss KicHgus frarast Seale e mepsigy

Addi ti gnghibie) t he MS-F203 required that consistent inprovenent in walking
speed be nmaintai ned through-out the treatnent period and that consi stent

i mpr ovenent [004%k1 ki ndablpebd Hsbow girpddesedn asveavinwasiupeinefy cindnsccahdary

meani n | ness. Vi achi eyed, th addj .t | two r.equj nts, |

Ve r208 LeS TPt 8F uRR My PR AN s v d e Rt BN -

ef f ect F204.hese were not requirenments in the MS-F204. [00145] The paragraphs
bel ow sumari ze the key el enents of the Ms-F203 and Ms-F204 st udi es.

[ 00146 able3lS; Effimaey pail Hegajthe@rpicomeyMyanirah bsed] in0R 45gboAC Tatmelled Bifficacy
Respongﬁ;di‘y@s defined as a patient with a faster wal king speed on the T25FW
for at [east three of the four (efficacy) visits during the doubl eblind
treatrent period, as conpafed to the maxi num \Ng{uﬁyng speed achi eved ahong
any of the four pre-treatnent visits and the post-treatnent visit two|weeks
after| treatnment discontinuation. The prinmary efficacy variable was anal yzed

by cowpfaang N}é@mégf)pyri di 15331535226130 m;glyfgp%(g . URR-RW HDA- appifysed

H H a Acao a—n 29 A
cl i ni gal—-dose—toplacebo—wth—-respect—to—+theproporti-on-of—pat+ents—Wth

consi stent i nprovements in wal ki#gn “é@dﬂkhﬁ med- WAl kK Responders). [00148]

The C@imeanvmms%ﬁg,gl%mégte test, coptrolting for center|, was ysed to
conmpar eodrafihdRR¥irdsng to| pl acebo on the Ti med- Wal k Responder rates |n

ori gi Ngdecdz stk fhah nateiely; reports [00149] 1.3.2.| Secondary Erefrograeryvelvar | abl es
off-treatment speed)

Tt

Secondary Variables
T25FW speed at each visit X X X X

Lower Extremity Muscle X X X X
Testing (LEMMT)

Spasticity assessment X X X
(Ashworth score)

[2-Item MS Walking Scale X X X
(MSWS-12)

Clinician Global Impression of X X X X
Change (CGI)

Subject’s Global Impression X X X X
(SGI)

Response of >20% avg X
improvement in walking speed

MS Functional Composite X X
Score

Brief Fatigue Inventory (BFI) X

Modified Fatigue Impact Scale X
(MFIS)

MS Quality of Life Inventory X
(MSQLI)
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[ 00150] The objectives for the analysis of the secondary efficacy variabl es
were: To characterize the magnitude of the Tinmed WAl k Response by

conpar i ngvoleloaiesssges i n wal ki ng speed with treatment beCRasR010j023d0 VAl k
Responder anal ysis groups (placebo, 4-am nopyridine-treated Tg 8l k

Non- Responders and 4- am nopyridine-treated Ti ned Wal k Responders).

val i dat e #H43] i hidcal Sttiand¢ahdyfahadsss of the Tined Wal k Response cri ter| on,

et woen Ti bW R & RORT MR FRREEREMSr S, GapistelDpasrabie vis Tt ve of

tr eat NIk ReIorR¥anhAe, bhed PRlBRAiEht ihpr@chRRshi Rfaﬂ%g‘"ﬁ:%@d Bhrfﬁéi THGEY

Response and changes in two ot her neurol ogi cal neasures, MV and Ashwort h
scor e, Adgitignaliy otho 3BEEII0Y Biquind ®eat &DDSI%@I’fpammﬂgemMSle @hmgp@@t heen

Ti med naLy, [0 (pl.age r|d| at ed
Ti med %rﬁﬂ %@Hﬁg %]en e@s tgér? %‘ a#n&%gp%lrd i ﬁ&‘i’?sﬂsé p%/ (ﬁ“
Responsieed be vabdit&il)s Omeasuensioing ol nieﬁﬂn@’fum@s Mvh&%@@ﬁ{es@ﬂﬂﬁ@&% to
t he an%m s. of secondariO vari abl es, versus a traditional treatnent

conpar MOHEUAFBFYadh Mk Stssiehlghman £ clipieal apgasinghigness ped medntevange bf eve
benefi Lergoyp gsp@emg&ﬁ h?ﬁ? n‘ﬂﬁ{e% Gogpately and fully, particularly with

respect to clinical ness o observed changes. In addition, this
approach al [00M48] f or %he @mgwmerbt-lom siri@arial fiei laysHepertie totabd MS- m*eoh Val k
Responseddg%d%m s in two other neurol ogi cal neasures, LEMMI and Ashworth
score 'S inportant to note that the primary efficacy variable

(Timed Vjdo1lkeppense) TM\@PnﬁaBﬁ'Eﬁ'ﬁﬁ’cyb@%l@n a full I'TT conparison of all
the4amno%r|d|ne8 ny treated patients with all

pl acebo-tre éél'/]patl efit élméﬂﬂwa&bjF@Gpor\d@r ofast befireradsy si patmht thth sefsiedary

varlabl e e.to treat i.n.nor.e ail as
vl | bRt L IR B e IS ARRARIRE rob CFER IR blss T g €Fh g o
and splalsﬁd @¢a&ryieﬁtq)ehba éWané@dmlﬁtth§ﬂﬁﬂ1ﬂnlﬂnW@dlklh§Gp@33| dchic¥ed hfoR@GRY of
statistical plan, for studies M F203 and MSF20 it was explicitly stated

usi ng Hesfwp- Niedeataat| Hgitapmdotheh Pesircamaa| visitofwa h‘ee‘iﬁ(éc afrgatpent abl es
o B RERORED L SUmEL L GETES 3P O BLAREELN Tt
| ar ger SR hEnh nighéti.di,nthe heow FDA- approved clinical dose, to placebo w1th respect to the
proportion of patients with consistent improvements in walking speed (Timed-Walk
Responders).
[00148] The Cochran-Mantel-Haenszel test, controlling for center, was used to
compare 4-aminopyridine to placebo on the Timed-Walk Responder rates in original clinical
study reports,
[00149] 1.3.2. Secondary Efficacy Variables
[00150] The objectives for the analysis of the secondary efficacy variables
were:
. To characterize the magnitude of the Timed Walk Response by comparing the
changes in walking speed with treatment between Timed Walk Responder analysis
groups (placebo, 4-aminopyridine-treated Timed Walk Non-Responders and 4-
aminopyridine-treated Timed Walk Responders).
. To validate the clinical meaningfulness of the Timed Walk Response criterion,
by comparing the subjective measures of benefit MSWS-12, SGI, CGI) between
Timed Walk Non-Responders to Timed Walk Responders, irrespective of treatment.
. To examine the potential relationship between Timed Walk Response and

changes in two other neurological measures, LEMMT and Ashworth score, by
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pl acebo group. Any previous secondary variables tested were also required
to be significant to continue testing. Thus, the entire spectrum of

anal yses,wO20rg9sssvs st ep-wi se testing approach, naintaPoEaSanmoo3rab |

al pha-1evel < 0.05. [00153] The follow ng objective and subjegh%ﬁgﬂaL

vari abl es were exam ned: [00154] Objective Variables: [00155] ange from
basel i ne i ncombkimgthsgedungts bdtwedra§tmoabBatky Bdspdoddr! sl yisiscerafsf (ptaacty), Vi si t

(i.e., the doubl e-blind endpgint 6] ,Percent chapge,frombaseline in
wal ki ng spega“%PO%E%WP%ﬂRﬁWﬁgﬂp?%a¢%g#;WL§8§?n ?éﬁ?gdﬂ%nHW@V% BErUEded t he
doubl e- bl i ndihef WallarydpoR@sitpd [00157] Change from baseline in LEMMI at
each double-blind (efficacy) visit and averaged over the double-blind

(efficacy) HUSdH [ ooPmereashmbryehe dimed Rtk Rasponden dpproavk tate adshysisof h

Scor e I (,ef i visit and. averaged,over the entire
doubl e’ °|°|ﬁ€?3? ("gﬁ?‘?%Sg?ﬁkﬁgé‘r‘?aéléfli‘f}%g%éﬁf‘eg%%%‘}’%a&si”\lfea 4Chp1aY 50 p@éf‘%ﬁf

Aver agpatihangho hpprardbseddhivecibentfivecMEV\Ge chda@eiifed o Agutahidy dewiplig; bl i nd
(efficacy) p rngISS #12123836 v I Blight et al. [00161] Average SA score
dur i ngPFHEVABYBYIEL FsPe tp slinicah sppnigahilnggs phebeyedrakarees. lassidiions dusr ded
at the,engda@falfoledderhh Gsdbdniigh Gt r%ﬁa?i}ﬂ)ls\;ll\'lgﬁ H:t%el][l QPR3 iR l%e?@on% 'aﬁ# nal
clinical study reports group conparisons re anal yzed by analysis 0

var i anclenges in twaiothee hftwotogidabmegrupesp LEMME et érshwhbah stdre. pool ed anal ysi s,

study was a as a in effect. [00164] 1.3.3. Post-hoc Effjcac
Vari abl es [ﬁ@ig%l] A s8t'S JPPYLYE 1B A ths RImgE) 'ﬁgc%‘:yt‘faé@l"lei(gﬁﬁ?d é@f”f nition

of respegwasd)astnanthhesidida dhanpe cﬁ%aﬁ’ﬁfn{(ﬁf JIPﬁlet@aM@ﬁg#&né-%@H {/(\Baonal

evi dence of the robustness of the primary anal yses using Ti med- Wal k
Res ponterb. it itreateil patientpvith B placabaiyged patienpa Thenbjevias: dahé aredly sassofathe %
Responggr" g%vg éhous t hr eshol ds res aver a increases in

e

f t
b8 VRN Rad O FRA0R e e SRR Rt hord S PR b BEGSRRRe  up (o

wal ki ng 'spe
60% f r @rantias eht ngtentfil Shkrittutbyact dhesicsWas 1648 etrehShC AP apastti@MNqRy T i di ne
to placebo for each study . o

improvement seen in walking ability. In each statistical plan, for studies MS-£203 and MS-

F204, it was explicitly stated using a step-wise testing approach that results of the secondary

variables would not be considered for significance unless the proportion of Timed Walk

Responders in 4-aminopyridine-SR 10 mg b.i.d group was significantly larger than that in the

placebo group. Any previous secondary variables tested were also required to be significant

to continue testing. Thus, the entire spectrum of analyses, using this step-wise testing

approach, maintained an overall alpha-level < 0.05.

[00153] The following objective and subjective variables were examined:
[00154] - Objective Variables:
[00155] Change from baseline in walking speed at the last observed double-

blind (efficacy) visit (i.e., the double-blind endpoint)
[00156] Percent change from baseline in walking speed at each double-blind
(efficacy) visit and averaged over the double-blind (efficacy) period

[00157] Change from baseline in LEMMT at each double-blind (efficacy) visit
and averaged over the double-blind (efficacy) period
[00158] Change from baseline in the Average Ashworth Score at each double-
blind (efficacy) visit and averaged over the entire double-blind (efficacy) period
[00159] - Subjective Variables:
[00160] Average change from baseline in the MSWS-12 score during the

double-blind (efficacy) period
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and for the pool ed anal ysis [00166] 1.4. Overall Findings on Efficacy and
Dosi ng [00167] The datafromall individual clinical efficacy studies
per f or medwaizbtv/09383am nopyri di ne- SR and fromthe pool ed a#araseaw/0s3vadbes
M5- F202, Ms-F203 and Ms-F204 consistently and wi thout excepti @n fupRerted
the utility and ability to obtain efficacy of 4- am nopyridine, "e.g., as a
treat ment ofl0P&d] ent s Anictdge Bailtsc@k elusog dreawubleftmdt(Bffichey) poriedrent  of

observad i nAPR! prasd s Col dr8E: (ietiedon, FReiont b Hous bindfedRes0: 1 on

of patipefidd on active treatnent conpared to placebo and this difference was
highly statistically significant. These findings are supported by earlier
observat i ond?01§3t he” phade @ignalglivisal sdysrepertagroippompanmionamaracinahized! | y

meani n Lk | | dat i nprovement i | f -gssessed activities
of dai %%?IP gggéf’%{%aé‘gé%"'\éﬁf‘{&%?teﬁgﬂgﬁrv%nﬁ‘kﬁ 5 ler ’?‘V%ﬁ‘i\@/@?‘? YSI SRR | as
by i npmay edddtas aimaibeffactSubj ect and C i nician G obal | npressions. Further
support provi ded by popul ati on, phar macoki neti c/ phar nacodynam c

" PK/ PD" \Qﬁ%“ hat '%eﬁﬁﬁgtorcﬁgﬁﬁcé \f%lagleﬁonshi p between 4-ani nopyri di ne
plasma | evelgigsd ProhabiildringsChocl hidret V4l 169] .y,
efficacy vvag sho€m to be in esgno ent ofey\gllsi{éggiggggpgg%i4@3&*@0%&%@@5% ty of
i npai r hesstl oorthrzslyold theewge waas ipalibenddetstpedkidd aghli dvairentlem@st it rodastiess of

restricted.to the Tined-Wal k. te but was observed al so on ot her scal es
reasur [HgTIRgY SPREsRSORa e SRk Mol Endi i oi F @ribe O otal PTG  as
Ti med- whelkfiRISRONEeS ReHonddie aPRhARIHHhRRINEE Bt resﬁ&qs%gg% i ﬁzfg(@: aiiécﬂeﬁekgﬁﬂt et

al . [00170] Pharmacoki netic/ pharmacodynam c data an study data
provi dé’akhll}ﬂoépﬁtedf@mngothwtreaﬂnﬁntdp@rmdaogaéé@ﬁt 19%pr28ter etedup vs S0&ndraiosi ng

f Wit R A B i dine-SR.[00171] .As forth he fi i
ner om0 SRBP RV SR Rhrhlite it imBtins Baibsbarey Prpibiment |

but nmaami @ decooldranhsisdur ati on of the treatnent period in the
doubl e-bl i nd pl acebo-control |l ed studies. Previously, in certain enbodi ments
of 4- ani HW39YE di e allivsrall Sindingsom Efficaqyandd?osies been enpl oyed in the use

gt/e'; h?i ?T;UQE&)SO%' Bgdéﬁ{ %%g%%gpc?lg]érf?éﬂ?’l?}dl gﬁm%we%}ac\ﬁ\%ﬂgﬁ S%lé!fn orr;[ré)d inré“ﬂ“ sh
aminopyridine-SR and from the pooled dara for studies MS-F202, MS-F203 and MS-1204
consistently and without exception supported the utility and ability to obtain efficacy of 4-
aminopyridine, e.g., as a treatment of patients with multiple sclerosis for the improvement of
walking.

[00168] A clinically meamngful improvement in walking speed was observed
in both Phase 3 studies (MS-F203, MS-F204) in a larger proportion of patients on active
treatment compared to placebo and this difference was highly statistically significant, These
findings are supported by earlier observations in the Phase 2 studies. This is an important and
clinically meaningful benefit, as validated by improvement in self-assessed activities of daily
life related to functional walking ability (MSWS-12), as well as by improvements in both
Subject and Clinician Global Impressions. Further support was provided by a population
pharmacokinetic/pharmacodynamic “PK/PD” study that demonstrated a relationship between
4-aminopyridine plasma levels and probability of Timed-Walk Response.

[00169] Notably, efficacy was shown to be independent of disecase
classification, severity of impairment or any other variable tested. Improvement was not only
restricted to the Timed-Walk test, but was observed also on other scales measuring leg
strength and spasticity, even in patients not qualifying as Timed-Walk Responders on the

primary endpoint.
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the art, a side effect is only an effect of a drug that is arbitrarily
defined as not particularly desired. Wth titration certain side effects do
di m ni sh.wolop/09ps3por to the present invention, a questiPOM/US2I19/023970)>
regarding the long termdurability of the desired effect(s) oPli ht et al.

4-am nopyridine treatnent. That question has been answered de |ﬁ| tively by
t he present [{H78] andPhiveaaolsinetic/ i ﬁhalmaafdyhanmaiidam afid alimibgpyfuddi aga

wasf ound t eI|C|E | uraﬁ(ﬁthera eutlc [ 00 72] ta fromthe

| ong- tBFOIW 1Y e Reehd ot %Pﬁ FS HP?‘Fga tINeBCYK ¥ItB Aosi s
pat i enh@,n@%mbm nore than 330 pati ents have been treat ed for 2 years or
| onger (e.g., these people are treated up to 4.4 years, as of July 31,
2008; at | eH¥MTH year dsget fWﬁthebﬁlgaﬁTyt 20O Bereamadt was dieemsmrategielwtsffMCpf

Febr ua de_addi t 0 benefits us it
hea otk ARE R ey REMY OB Ae] BPiaBMERE bucrhe B3l AE e FAthin eidhoc
wi t h t hie thendeuttié- Bﬁncf @lacped-tefiflell saldiéeastvioisly, smrr&rr@]ﬂ Rebodibtbnisl &f 412, 13,

14, 15, 16, 17, 18, /19, 20, 2 1 or 22 weeks; 3, 4, 5 6, 7, 8 9, 10, 11,
12, 13aminppyndine pdminisiratigp, tigatigshhassbeesremploged @ the usg of ghe druggr Batieg t han
S year e i t LOaen Wit h

4-am ngg?/tﬁhd?efrl]{éﬂlgaﬂggﬂ%a ‘%RE 4 in c%l%%ﬁ%-{)égeﬂ tgjg{ glgsfl ﬁgl esoé/vg t Oggtm after
cessat iherarpfa sidecelfove it onlgnd etffebmmflurgrtedt \i drbiaraiilyeddfched e nof patitwigiiawal or
reboun 0 MVARY. OF RESULTS OF | NDI VI DUAL STUDI ES [ 00174] In
this s&"cgf‘leg %ﬂjtétfaaﬂqnéﬂnﬁ‘\‘)éf‘lﬁeéfRF‘isél%]i”BWﬂ’edT by rrivs t gresent inventioned f i cacy

st udi eiué%ﬁ@:db'ﬁ%t@@rég@rdmé tHeb:S Bfh ALABIR B?EHe‘%ﬂEéed’%fFl t(émfﬁalﬂ%%# iRg: SR

Tabl e bel ow, provides a structure erV| ew of the 'studies a short
descri matmnntofﬂtahgwsgsu lhtass begfn mwhredtdaﬂmtlvély tas&espsafsemt daod, apdmlheeahswa i cacy
data of stwd VB;: F20.2, NBF203 d 5 4 1is l n in heg? In view of
the puféfy alrwrlp'{ [APLn oY e 81” LS @/g‘égur et’ Eraperiaefeh study dat a,
these have @ gconbl Ded fkah Bé hontgtte-ﬁﬁ 4H-eei @ﬂeﬁ&ﬂbﬁﬁw@-%oﬁt@ﬁnﬁ%‘%@f this
section. 35 # 12 123836 VI Bl |q%g; et al Table 16: Overall Desi

4- ani ndpYinlasdeoSRpgi. of whiggnprohan RED pmwahayel\hsemwe(l tEVEyas or The 12
LG moereReE T PRS et Sl o e tae PP B Rt SRR b Test
36 # 1Peblidy8B09yaddBhi Bkt €tyedds as of February 2010), provide addltlonal support for
sustained benefits. Thus it was found that there was utility and efficacy for methods in
accordance with the invention for periods of at least or is more than: 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21 or 22 weeks;, 3,4,5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, or 18
months; or 1, 2, 3, 4, 5, 6, or greater than 5 years. The functional improvement observed
during treatment with 4-aminopyridine-SR 10 mg b.i.d. in the double-blind studies was lost

after cessation of treatment, and this occurred without evidence of withdrawal or rebound.

[00173] 2. SUMMARY OF RESULTS OF INDIVIDUAL STUDIES
[00174] In this section a detailed overview is provided of the results in all
efficacy studies conducted in multiple sclerosis patients with 4-aminopyridine-SR. Table 16
below, provides a structured overview of the studies and a short description of the results of
each study. An assessment of pooled efficacy data of studies MS-F202, MS-F203 and MS-
F204 1s given in herein. In view of the purely descriptive nature of the analyses of the
extension study data, these have been combined for all three extension studies at the end of

this section.
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[00175] 2.1. MS-F201 [00176] Thirty-six patients were random zed and

thirty-one patients (86%

20/ 25 4-am nopyridine-SR, 11/1 1 pl acebo)

conpl et edwOhe1089883y. The change from baseline in the LEWW/ISQQ]K)@ZM(BQ

significant between treatnent groups,
t he repeated neasures ANOVA (p=0.01).

across study weeks,
Change from basel i ne | n

d b
Bhighieal BY

e ti

requi r #dbfedrs: t he OT2RHMD&IgN ROYU-hi@dp{HABRISK St diber avis-H20L \WEIFLoXatdent

gr OUPSNVESFQ6$ (SESWHS-126£ KisheOr 2 %nﬁNﬂHﬁbl’é’fScl%Qi@r
anal ys(ﬁoba@@ﬁﬂﬁ’eﬁ'ﬂ)l@ €1 -08Ratdn €104 niﬁiréss n,

r@fﬁ%

®&chlRe S[ﬁlacEI Refject
e‘;tLo er Mtl‘éﬂ;

val uesMaqlr al MRLsVR ﬁsbl me, the reci pr ocal of walk tinme (walKki ng spee IAwas
i dent+tred—as g surtabte lelblﬂhd&tﬁuh\u’h tg—tnprove-the-nor IHJ.TT'Ly of—the
dataj The resul i ng post-hoc anal ygi&son the changes duspmdpasel i ne in
wal kj ngwuspeed showed si ghest.i calm_eh,»(; Q..93) 37 #12123836][vI Bl'i ght et al
favorf’lﬁg;:ﬂ Faned: qmpnRpy  Retivre- t ridied ed f,(gup acr 8smarst udy | week8econdgy assessed
by r ngfpzﬁ o “':3291{[?' n‘?l d_\“ll\!ldvy’_‘(}\ute _hléericis‘rns’.l’ g\yln | i o) \AIQ| |/| nn \rﬁnnd t hﬁf was—seen
. / { |
in thhaushidy pppéared to 58 ma maxi nal " at k aé’ﬁc”r‘ﬁf tEqm " ﬂfé’aﬁ%"e FECEY antl was
sust ppmred- but picd not | ncrease with furtherchadga&an estaliat h Qonsd @OAA Fdsea2| 2.
MS- FRORr 1@10’1078|Raﬁd0tn0tca 1%1’5 206 patients wi|ttrapatakinpiped schrenosiags wer e
r andp miip éfa;’é’thd %79 com é}ged treatment (50M ?grﬁinggt&“&”rl‘l ne fol“f'dF%éf%Fé‘;ELO ny
. a 2 L
b.i. Ev’alua c%?ﬁ?tp ]i)ﬁ f ! 51/ 57 _On 2( Hﬁ %S av j ‘tﬁl &T tpdﬁmrﬁnt &C bO) '
The prospesidvel defl hed pr| mary efficacy pysagdc@mo@e,was hange
from hasekitme |1 @ver age wal ki ng speed on |uh@siF25FW over 1ntphe:mle:asluo¢chrea
visits on the pis'idi gned| dose (Visits|7-9, tﬁenz’&%xoiw“t“rgm FW“\M%M@@O 5 e
peri of) 2D THE sk (ﬁﬂ‘éry efficacy variabl e wicrBENGi8e, (T E@‘H‘”aggf’fa”‘?o 6 Or
gr ealt Gl MuTPE OV ek k| wal ki ng speefl dur i Ngediie, 22- week| Siahl &nd% 8 in
doubl exblidi nd treakment | period (i.e.|nmeasun epntswatbeiMds mts%mQ()mm ﬁnh&r
secondary efficacy var|abl es|were the ot hepsavBRECwassessnEftgcete @slth@bceltc peg
t est gﬁsf&r dSAT 3"), MBFC conbined score, LERMFX d fory p-M FMSEshwot t h
oub blm N at least three of tour gombined score: s c1ﬂ .
spasti Gl score, CA, and SE. [00179] T_hgwggﬁg AlLReLC ,Qf“qsln f %”jﬁe tiin
wal kl}:m@ebSDEEd for eachj of the 4- am nopyri génaegs&apgmup>5M@)sc1mua;eg@1g@ y
gr eat entrolieapsc t hat observed for the pl acebgtg rnmjrplm sfee?2% ( plpasiebo Y hangé. 5% (10
ng b.TRIPT 9.7% (15 npg b.i.d.) and| 6. 9% ?%”bc ffihg ) Fatﬁﬁﬁ("é“m"bf}g
- - n c
respe&”f”i vely. |Additionplly, the pertentage $f @figﬁf% T8 algrﬁé]calc
pre-defined response (MSWS-12); and the
Multiple Sclerosis Quality
of Life Inventory
(MSQLI).
MS-F203: 304 enrolled | pansr | 14 weeks | 21 wecks | Prospective primary Prospective, stepwise
Double-Blind, Tab: endpoint, as defined in | analysis of secondury
Placebo- 301 the SPA: endpoints:
Controlled, 21- | randomized 10 mg; Timed Walk Response, | o Change from baseline
week, Parallel bid; based on the Timed 25 in LEMMT averaged
Group Study to (72, placebo: | Oral Foot Walk. A over the double-blind
Evaluate Safety [ 229, 10 mg Responder was defined Ireatment period and
and Efficacy of | b.id. 4- as a patient who had compared separately
Oral 4- aminopyridi faster walking speed for lor Timed Walk
aminopyridine- ne-SR) at least three of four Responders and Non-
SR (10 1mg during the double-blind Responders
b.i.d.)in period as compared to s Change from baseline
Subjects with the maxinum spccd in the Avcragc
Multiple among the first five of Ashworth Score over
Sclerosis the non double-blind the double-blind
(of} treatment visits. treatment peried, and
Design: compared separately
Double-blind, Addittonai for Timed Walk
randomized, requirements of the Respenders and Non-
placebo SPA: Responders.
controlled study Maintenance of effect
defined as significantly
greater improvement in
walking speed at the
last double-blind
assessment tor 4-
aminopyridine-SR
treated Timed Walk
Responders compared
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endpaoints.

[00175] 2.1.
[00176]

MS-F201

Thirty-six patients were randomized and thirty-one patients (86%;

20/25 4-aminopyridine-SR, 11/11 placebo) completed the study. The change from baseline in

the LEMMT score was significant between treatment groups, across study weeks, as assessed

by the repeated measures ANOVA (p=0.01). Change from baseline in the time required for

the T25FW was not significantly different between treatment groups across study weeks or at

endpoint, according to the planned analysis. Based on a retrospective analysis of the effect of

outlying values for the walk time, the reciprocal of walk time (walking speed) was identified

as a suitable transformation to improve the normality of the data. The resulting post-hoc

analysis on the changes from baseline in walking speed showed significance (p=0.03)
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MBWS-1 2 (primarily), and the SG@ and CA (secondarily) were the neasures
used for validation of the clinical neaningful ness of the prinmary endpoint
response Woi20eri98839 [ 00183] A significantly greater propomriuseoont3onaiients
t aki ng 4-am nopyridine- SR had a consistent inprovenment in Waﬁtg%lﬂ %peed,
the study's primary outconme, conpared to patients taking place %5 . 8% vs.
8. 3% RASoRAIKY echnlﬁﬁ%;memﬁﬁ’eﬂec{z@d@oacrml kudp vweels, 0Q1)ssedsed agdidpd t he

ef fect was mai ntai ned throughout the 14-week treatnment period (p < 0.001)
and t hBessuiggsA ROt Theripwapvepeat gnpakkingntreediabvasmsenn inrfhissiidy Appeased

Mul ti [ [ I - ' ".VS.
" None FeLS R & A g P G Mty Shulfid PO IRGORE il O,
i mpr ovémbnt dost esdabioBG and CA for wal ki ng "Responders” vs.

"Non-resp?rbdggs" %g < 0.001 for each). Thus, all three conponents of the
pre- speci 40d ]pr%- ry"ven int were achi eved. The average increase in

wal ki ng _Speﬁ)@lﬂﬂ?r the blpaeBtpaRehs QAL AIRENEd kR sRaREL ARINGSeEani % f or
t he 4-am nopyri di ne- SR Responders vs. 4. 7% for the placebo group (p <

0. 001) 193 ¢orapldied itwatmesnt 610/51 d dtanyingpygidife-SRAO mgpbridad®@sS0 en LEMETD.s¢0r e
were s in hoth the 4-am nopyridi nes Ti_med- Wal .k sponders (p- < 0.001)
and ot 7 ok 0 bR A7 RERSNGERR Thmbasssia SRHRL 8781Es hisivar ed 10
pl acebeariabRr widie SRR dhafEOfr8m Haelifetih QRErabd wakamt spfekd Yin dheSP2IBKVELEN 1N
the 4- am nR&yrl di ne- SR Ti ned- Wl k Responders and 4-ami noE ridi ne- SR

Ti med- Whallkst Netse VRS sonide rassi gendpdase d Visats pl-dclp post@igara) stablg doysprel-

b0 o hbuEh Bl Ricar? (RALDE NS MpbiLb bl & LSRRI AN O ERMARNA e and
4- am nepikimgdispeedSRIuthgnghd. 12-declanstalliddlbde 1dbubie-fimic eba)menth@efisd ndky
efficacy variabl e was consi stencgqcof i nprovenent in wal ki ngf(;stgeed bhased on

the T2BRR[EMBENARSdHEndeD- Abrysreydapnelicasy Yagasies (rirgethbrotofieMSitst four
ont reaasg@s@ﬂaexﬂsmq%lepﬁ% & s SREaES N1SBE @bnblRA sthe, [ pRINS! N%wgnag speed

achi eved anong the five off-treatnment visits. The secondary efficacy
var i abMeQldsAsweorrtiggastianygeorer Gl bamd&iGlne in LEMMI score during the

dounl el | bt o0 FOMRaLRG S arinopu dlng gl s T R il 4
e AR A S G A IO 0 SR, LS
of t hel.d¥h@lacehe, 7ri%al(k) mg b.i.d.), 9.7% (15 mg b.i.d.) and 6.9% (20 mg b.i.d.) groups,
respectively. Additionally, the percentage of patients who met the pre-defined response
criterion (mean change from baseline in walking speed of at least 20%) were also higher for
the 4-aminopyridine-SR groups than for the placebo group: 12.8% (placebo), 23.5% (10 mg
b.i.d.), 26.0% (15 mg b.i.d.), and 15.8% (20 mg b.i.d.). Statistical significance was obtained
for the secondary outcome measure of lower extremity muscle strength as assessed by the
Lower Extremity Manual Muscle Testing or LEMMT. All three 4-aminopyridine-SR dose
groups showed greater mean increases from baseline in lower extremity muscle strength
relative to the placebo group, and the differences were statistically significant for the 10 mg
and 15 mg 4-aminopyridine-SR groups versus placebo (p< 0.05). There were no significant
group differences on any of the other secondary efficacy variables prospectively defined for
this study.
[00180] A novel response criterion was defined post hoc and was based on
consistently faster walking speeds while on drug than when not on drug. This criterion was
met by 36.7% of patients in the combined 4-aminopyridine-SR group versus 8.5% of the
patients in the placebo group; a difference that was statistically significant (p<0.001). The

average improvement in walking speed for the 4-aminopyridine-SR Responders during the
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#12123836 vl



[00186] The primary efficacy endpoint for this study was net: the
percentage of patients who net the Tined- WAl k Responder criterion was
42. 9% i n wbeot/@ss3nopyri di ne- SR-treated group conpar edPairtus2@08%97n t he
pl acebo-treated group (pO OO ). The average inprovenent in wilightfy2kpeed

for the 4-am nopyridi ne- SR Responder s ring the doubl ebl i ri was 25%
Conparetble SIOUGP 0158 27 ARSI GP e BrHORGH: Pashrers (L EPET, T8 he

pl aceho tahdrs td Galkigospead hWeRnibeiiveeitallyhagnificant

4-am 2{568‘%1 gllorr?(e- %&d%gé%%%g@ré and pl acelloo group was significant, pO.0d )
The segrndaclydet iiamoyasandpoiadtindifidyabatosthe plagelst greWyt h i nprovenent in the

4-am nopyridi ne- Ti -\l k Responders conpared with placebo -treated
patients QAL L g?neﬁ%%?%&. However, the change in leg strength for

4- am nopyr i[ﬁ(yfsq SR Tirpwds Wabk WN0maReapontenstiprscrasissvat ratdoastddyand
significantly different fromeither placebo-treated pati }1 s or

4- ani n8pywnplaiet SRtTened 24P lonREespbRgErdine SR Y ﬁlﬁo@-rvﬁdﬁﬁ&- 98 RigeRdA val k
Responders, sho a nu ically ar i . acebo
gr oup i PAVETAG ‘Cé‘?‘Vaﬁadga%;ervd?ﬁ 'é%egf‘?ﬁ%eliiens‘me’% \ﬁg\rétgg&‘r{sgc%érrg?rﬂgﬂo?rggg&re of
spast ijgidakind spRd-ba¥¥d dn ResIEsRYer 52 WideppadienAnofysis) ehenrentgasathsts fhowed a
greater inprovenent than Tinmed-Wal k Non- Re go ders inﬂ(e endent hof d

t r eat nenfour portreptmesnt Nisite had yraking %J%}Séé%t?rvtg Ibﬁ‘F?rﬁlr‘égi W "FWpsee%?ﬁd%/\fe aver age
change fro baSﬁ!_tir%?mgI{} \Fi%% BV ﬁ@gf&%feéﬁﬁen&?isiéc@fdeﬂﬁvﬁfo ek post

doubl é"5"End"p&r7 0d, " and at en the doubl e-blind period. In post-hoc
st at i Stdaadnt G ASE@dayfdficaly| varbklse inchuded bvalkingrwaed, Mk seie.saridn

4- ani i di ne- SR Respond i gni ficantly greater than i

o] acebbt drebiprh FDBUST) Srs, (R Y ERTe Bt a ALt Tt PP g bl

MB- F202EXT. | fouﬁp r%’b@&i\}%‘%’. THRNG A QT Mt Isemigry. mepafes ahelpraptaivsiyon
ofti hue

st udy BFC treatment with 4-am nopyridine-SR for patients with
cl i ni crffinyd defd péquentiall hiupiee tsgireleosths sipistioplepBersPl thsaremearsated i a

study of 4- am nopyridine. f_July..3 r d &t s
screeMa W77 &H ‘[yéda'é(ﬁdh% 1%?@6&%0%??@%% h'g{rga{*\? ng?%]?%iﬁérréatel y 98
r emai NeGqaGdd YiGhe DASEH nANRzfnh&abf (e prinaiy agdpoépeespenseApperoxi. mat el y 160
patients conpleted nore than 6 nonths, 145 nore than é GZ?I’ .and .30 nore
than 4 year[80183]t he shutnificgatlperaaigrypranortionh PAMNHE tﬁga e

cut or e 3G el POV FELETRE OBy pm puf b, i
{o patients taking placebo (34.8% vs. 8.3%) as measured by the Timed 25-Foot Walk (p <
0.001). In addition, the effect was maintained throughout the 14-week treatment period (p <
0.001) and there was a statistically significant improvement in the 12-Item Multiple Sclerosis
Walking Scale (MSWS-12) for walking “Responders™ vs. “Non-responders” (p < 0.001).
There were also statistically significant improvements in the SGI and CGI for walking
“Responders” vs. *“Non-responders” (p < 0.001 for each). Thus, all three components of the
pre-specified primary endpoint were achieved. The average increase in walking speed over
the treatment period compared to baseline was 25.2% for the 4-aminopyridine-SR
Responders vs. 4.7% for the placebo group (p < 0.001). In addition, statistically significant
increases in LEMMT score were seen in both the 4-aminopyridine-SR Timed-Walk
Responders (p < 0.001) and the 4-aminopyridine-SR Timed-Walk Non-responders {p=0.046)
compared to placebo. For the Ashworh score, reductions in spasticity also were seen in the 4-
aminopyridine-SR Timed-Walk Responders and 4-aminopyridine-SR  Timed-Walk Non-
Responders compared to placebo.

[00184] 2.4. MS-F204

[00185] A total of 239 patients with multiple sclerosis were randomized and
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am nopyridine-SR with prol onged open-|abel treatnent. The results are
summari zed herein. [00189] 2.6 MsS-F203EXT [00190] As of the filing date,
M5- F203EXVO0I28102093830g0i ng | ong-term nul ticenter, open-| ab&ElUuSexiveesdr@n st udy
of continued treatnent with 4-am nopyridine-SR for patients \Blight edal.ni cally
definite multiple sclerosis who participated in study M5-F203. As of July
31, 2008 tdmgpletctivehie QIR pABT @0t on deansenpdidizeSR el) old bddaand dpp dRiomat el y

196 renumi ped_active, based on.clinical nonitorjing reports. .mt el y
247 pauicehtls Dermpreied B HBRERETIC 357 Sepnacrnan Tyegr ahdr 260RE b an’ 2
year s dHaE‘e& @ﬁt&tmx@ﬁ@ﬁwﬁéﬁ er 200B:sishwhictt 2968t ged POk tfirstMBuFoieXT,
used data fromall ongoing extension studies with a clinical cutoff date of

July 3fcatrR@08isile hast pabrieg steedefasice thap the faatesly fbpgrperdrehsred RNy S onged
-1 abel t ment . i in 7
N e s

| ong- tignmMMH! dch&editriiy, th@peblt-8hed paidde nsmparirgt 4diyirohyddintitreaed Timedt ment
Wi th 4-am nopyridine-SR for patients with cJinically definite mJICE'h | e
scl er o¥alk Rewopdars iaad MoanelRespandary agpagatelp Againsiadie gilacehpyredied esos YhHer e wer e

2 19 pl%éésﬁi%g Sth@ﬁf@@@-ﬁ’ se4cEnLl hadv@nAsARRRXE MRhAkY 0hi90of BEBLARReACt i Ve,
based oncliinical nmonitoring reports. Atotal of 139 had conpleted 6 nonths
i Nt heyfstpededamalybis dod yordparisdB@8th tAa rdsntiegl tht ether epourials. M5- F- EXT, used dat a

f ' ' tepsi on st ud ith a clinical cutoff date of July 31,
2008 to. exgPBHBTt e ol ety vt by e FrdPscRign Wd ey R Bt

open- l%@g&%&%&%e Thed- 88 RSspBh&erTHildFni ZR&AUN®Y, 6h the -004RB)ridine-
COVPAR D ANALYSES OF RESULTS ACROSS STUDI ES [00194% In this section,
an ovesRAtrewed graipr simprol/ivibd®. Bh inlee phestacireatgdsgrops (pT0-Phle. g pestrec

lation studied wi.th 4-ani i di ne- SR Rl Lo i s ijLed
i Scucamgmvereniyriie srefr B el BT ass ROt Pet me I ShA S

out CONRiHABRSHE Sfs 2R tditpeéd RCA% fof thpasghidbpytdind-BRMNIbMBeyphiabhed 8$:00195]
3.1. Study Popul ations [00196] Studies Ms-F202, M- F203, Ms-F204 i-gﬁiLUded

mul t i plbe tschlescbsi gropatthempy hosrsedistien! comgparoribawagb e shiraopyadigePRout ed

as f Ol]&&%ﬁde?&én%%%l%eb% %o%%é@%ﬁﬁ%‘l ]?<0400]1)#ﬂ}?e]5%§(§§1§r}>’ eflﬁ@ldyge}?\tdpﬁht &t -
greater leg strength improvement in the 4-aminopyridine-SR Timed-Walk Responders
compared with placebo-treated patients was also met (p=0.028). However, the change in leg
strength for 4-aminopyridine-SR  Timed-Walk Non-Responders was not statistically
significantly different from either placebo-treated patients or 4-aminopyridine-SR Timed-
Walk Responders. 4-aminopyridine-SR Timed-Walk Responders showed a numerically
greater mean improvement than the placebo group in average change from baseline in the
Ashworth score, a measure of spasticity. Timed-Walk Responders (independent of treatment)
also showed a greater improvement than Timed-Walk Non-Responders (independent of
treatment) for the three summary subjective outcomes in this study: average change from
baseline in the MSWS-12, average SCI score over the double-blind period, and CGl at end of
the double-blind period. In post-hoc statistical comparisons for all these variables, mean

improvements in 4-aminopyridine-SR Responders were significantly greater than in the

placebo group.
[00187] 2.5. MS-F202EXT
[00188] As of the filing date, MS-F202EXT is an ongoing, long-term, multi-

center, open-label extension study of continued treatment with 4-aminopyridine-SR for
patients with clinically definite multiple sclerosis who previously participated in a study of 4-

aminopyridine. As of July 31, 2008 there were 198 patients screened, 177 enrolled and
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di agnosi s type of secondary progressive, followed by relapsing remtting
(29.6%, primary progressive (16.0% and progressive-relapsing (3 0% . The
mean dur awpDanioaf3gsvsease was 13.33 years (range: 0. 1 4BCH/Uuse@nsr397whi |l e
the mean Expanded Disability Status Scal e (EDSS) score at schdight#iglwas
5.75 (range: 1.5 7.0). [00197] There were a total of 63 atients in this
bopUl apporiniash 3§ wowksdantvaGEsaL e HEpY T RENSRERESyPEKmASY 180 i C

67.4% were fema| es, and % I e - OfH f i
Caucadhiig somBe0 PO BRLE MYRRF ATR o 4 Tpiosid i“ dg‘i’?%ﬁ’/?f;?déf’?“ e
cl assifd Sas dPIART 31, 0008% n iraadails irepurRAES FHEXT st dieta IfONEYYONLTHE nean
age, \}\E gﬁ?ﬁ and hgfi_r h'gzo,of_ %(13 E)?ai egH e % %.5 arsﬂ_ger e: %ﬁ_— 73
years)€,><t€rl§l08§ﬁ!dl¢so@ﬁtgr@s°1’(”ﬂ‘é'ﬁ(jét.0 g o1 51‘&%{1829 &Fgﬁg}}e: anfgxﬂ%%%{. 7

centi net.er rﬁdﬁ&r}?ﬁ I\A{iﬁ.gpgf?g)flggpogenqgﬁglitﬂ@@ttn?eﬁlﬁ)ﬁherr@s%[@ﬁki Melnyar[00h98]n. Anal ysi s

of covariance Wi owng tactors showed that they did not influence
t he over ajop182jt chfres:MFHE08EXEre nore males in the placebo group relative

to the 4-am nopyridi ne- SR 10 e A 9. 5% . 0 -
respecti vel [9919D‘éecaus%s 8?“1%’@”8& gﬁtteeg/lsgi‘ gmfésn a%?ox%ﬁgg?gﬁgﬁéﬁbpélggbo
group had, BRerAMBlA88endi@ IsRidy P&t toitirtie 18QuAdhtiCoNth i rRieTopyiding SR 167. 90
centinmeter’s) and heavier patiéents (77 65 kil ograns versus 74F§6%$Slooigrans) .

Ther e alisotswath dirgéaliyricfintb alutinle s¢larogisatfroRITEcipyiss sady M3 't he

| ar ger. prqoport.i.on.of pr.i r.Qgr.essi patd Jn graaup
(109. 7%“5%& us 098 thehe g’ﬁﬁnge%o‘%rtlggtﬁo%g'%e\r{\lgﬁj’y%éna%ﬁoglrehperlﬁodp:glr) i gﬁﬁ%fgysecondary
progr %ﬁaﬁﬁad B?{ri]wir@ 'Bh@d(fﬂ?ii%;aﬁ@bﬁiﬂ@ri@r:e%ﬁts. Aﬁpeol . xtimaﬁt)nﬁm pagicoupempwstes
conpar abl e wi respect to the remaini ng hasel i.ne denpgra sease
char act aongsi 2% apratred . Yepoabd]d mRe G Lalcp Sdﬁﬁlﬂfe?“q%?asd&gjc':’%? r %Jog? i ons
and reasons a U | £€ i T NendrgPdudiadditva-dia4l and
pool edgﬁélﬂ?)%r%{e?ﬁ%sowgugﬁgéf%eig%eﬁ%.Q@RE oﬁgaf' of 1.3.4 (51. 30_/()1 patients

di scontyisedtef sfonmly he, 2008ewe ohlde dx §BicdS. dbg-ammapyddipe Sdebithgirelopeethd 26
(6 5% in the 4-am nopyridine-SR 10 n .1.d. group]. The nean duration
pool edoreerlaed tfﬁPtFneﬂ]hrTg'é T%Stuéfa?@ss'l%“g‘gqggeﬂlays (range: 14 - 120 days); the
treat nent ps I en&rRRA e. It should be noted that studies N5 F202
and Ms- Fzggﬁ@ rez'r}gnger In Raf{lati on than M5-F204. Patients were exqosed for
| onger tine@o@9znge: Ad of thoGlidaylele, MSHFREEEXT b aBtUEPEE OB A8

Rtk R g e R e S e S et
OUt COMEjofsA0Yh SHidlBhlfy GTHite RGN  scRASsiseRhs piioipated in study MS-F204. As of
July 31, 2008 there were 219 patients screened, 214 enrolled and approximately 190
remained active, based on clinical monitoring reports. A total of 139 had completed 6 months
in the study as of July 31, 2008. An integrated report, MS-F-EXT, used data from all ongoing
extension studies with a clinical cutoff date of July 31, 2008 to explore the efficacy of 4-

aminopyridine-SR with prolonged open-label treatment. The results are summarized herein.

[00193] 3. COMPARISON AND ANALYSES OF RESULTS ACROSS
STUDIES
[00194] In this section, an overview is first provided of the characteristics of
the patient population studied with 4-aminopyridine-SR. Following this, a detailed discussion
is provided of the primary outcome measure, the secondary outcome measurcs and the etfects
of possible confounding variables.
[00195] 3.1.  Study Populations
[00196] Studies MS-F202, MS-F203, MS-F204 included multiple sclerosis

patients across all major disease courses, distributed as follows: 51.5% of the patients had a
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dropped out prior to conpletion of at least the third on-treatnent visit in
any of the studies herein were counted as a Non- Responder"” by default,
since it woubt/dessse been inpossible to neet the Ti nmed- V\eICK/USe&100239¢0 >
criterion without neasurenments of the T25FWfor at |east 42 #31R423836 Vv

| Blight et al. three visits during treatnent. Table 17: Summary of Pati ent

Di sposdibgmsisi @p&bﬁdéc&md&@ ;rfa@rzssm@ -ToRO8cd MorH2fMnprdhiRoRl @8.6404L prikandom zed
Popul ati on er c cal cul at ed base e nunber of tients
randonﬁ)rfs%f%“’faé@@é%g FEOTFBTGHPSBE (@l 9}])[ g&?dﬁf%ggatl%ﬁgme%‘rnwﬁ
Effica 33? W tSar2f: 8l1l - Stst@'y@as;[zmﬂﬁlheﬁﬁs@m ExPEhdRb! PREBI %ngtaﬁﬁcg’%g%zog’]

vari abl e escri bed herein, the results are sunmmari ze bel ow
Pri nar@EFESS)lsc@rcylt @.ut@@@waﬁ[i)@?OAilgEEflfﬁ €ady. was concl u5| veI y denonstrated in

St udi es Ms- and F204 and f her. su r.ted | ent but
retrospecti @é?&ﬂal ysi §"8f e (Ft@]v(?fu#sg e'&tﬁglg%y 8891” &ég% 8t°ﬁ€ g >
st udi ef)] famirbplfiliaaSR Y0 HaeHL €Y, of WORN 6797 Wire Pahal@NAR 3286%RGre males,

Aam nopyridine- SR 10 ng b.i.d. had consistent inprovenents in walking
speed E%ﬁemmyy b aba RISV E K g CELT. Tty HaI00h V61, 1Dt

MB- F20, % 3 " fo th

MS- F20 and E%ﬂﬁeiﬁ% &ﬁefggg(ﬁ %1 WE%@E? I@l &6&21‘[]1 s[Pua(?anegg’,

Ti med- wighik aﬁ’&ihﬂfglhs of rlat @ﬁlemr@eﬁﬁlaf%/eajs (Ihﬂge4 zalm mm@ym}im@ssalo@eamg
b.i.d. and 8.9%in the placebo group (p 001% The results are

sumrﬁr%{gg”??ﬁp bi?r%kd%rawebze%]léw’ .Calafrpfaﬁmr(é@g?t %3 orA0E. sepbmeissy.

M5- F203 gp ged the Timed- Wal k Responders to the Ti nmed- Wl k
Non- F{esp&(e ers in the I TT popul ati on, which consisted of four treatnent
gr oups pl al08bRB] 4- andmdpsis bﬂémﬁ&keb@iﬂn@eﬁoilox@mg fAdonsrsbpwed thandey 8”1 15ng

Fol 1 vt T2 TRt NGRS Re 5o SR G BAE L TE P12 L6 SGUTBars B

si gni fthsaun&mlhsguﬁﬁh@sm M 8¢l rAgRRHI8Y.5% sabid 28 Yo C PRI Bleallkdd- Val k

Non- Responders,” as shown
the greater prOp-ortlon of males, the placebo group had, on average, taller patients (169.97
centimeters versus 167.90 centimeters) and heavier patients (77.65 kilograms versus 74.78
kilograms). There also was a slight imbalance in diagnosis type mostly driven by the larger
proportion of primary progressive patients in the placebo group (19.7% versus 13.7%) and a
correspondingly smaller proportion of secondary progressive patients (47.5% versus 53.9%).
The treatment groups were comparable with respect to the remaining baseline demographic
and disease characteristic variables.

[00199] The overall number of discontinuations and reasons are summarized
for Studies MS-F202, MS-F203, and MS-F204 and pooled across these studies in Table 17. A
total of 34 (5.3%) patients discontinued from the three studies [8 (3.4%) in the placebo group
and 26 (6.5%) in the 4-aminopyridine-SR 10 mg b.i.d. group]. The mean duration pooled
across all three studies was 85.49 days (range: 14 - 120 days); the treatment groups were
comparable. It should be noted that studies MS-F202 and MS-I203 were longer in duration
than MS-F204. Patients were exposed for longer times (range: 14 - 120 days) in these two
studies compared to MS-F204 (range: 15— 72) days
[00200] The overall percentage of drop outs in these studies was low (5.3%

overall) and did not affect the treatment outcome in any significant manner. Patients who
dropped out prior to completion of at least the third on-treatment visit in any of the studies
herein were counted as a “Non-Responder” by default, since it would have been impossible

to meet the Timed-Walk Response criterion without measurements of the T25FW for at least
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Completed Study 71 (98.6%) 212(92.6%) 283 (94.0%)
Discontinued Study: i (1.4%) 17 (7.4%) I8 (6.0%)
Adverse Event 0 (0%) i (4.8%) I (3.7%)
Non-Compliance with Protocol 0 (0%) 0 (0%) 0 (0%)
Subject Withdrew Consent 0 (0%) 4 (1.7%) 4 (1.3%)
Subject Lost to Follow-Up I (1.4%) 0 (0%) I (0.3%)
CGther 0 (0%) 2 (0.9%) 2(0.7%)
MS-F204
Randomized Patients 119 20 239
I'TT Population 118 (99.2%) 119 (99.2%) 237 (99.2%)
Completed Study 114 (95.8%) 113 (94.2%) 227 (95.0%)
Discontinued Study: 5(4.2%) 7 (5.8%) 12 (5.0%)
Adverse Event 4 (3.4%) 4 (3.3%) 8(3.3%)
Non-Compliance with Protocol I (0.8%) 2(1.7%) 3(1.3%)
Subject Withdrew Consent 0 (0%) 0 (0%) 0 {0%)
Subject Lost to Follow-Up 0 (0%) 0 (0%) 0 (0%)
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Efficacy was conclusively demonstrated in Studies MS-F203 and MS-

F204 and is further supported by the equivalent but retrospective analysis of the previous

MS-F202 study. For all three studies, a significantly greater proportion of patients taking 4-

aminopyridine-SR 10 mg b.i.d. had consistent improvements in walking speed compared to
patients taking placebo: (MS-F204: 42.9% vs. 9.3%, MS-F203: 34.8% vs. 8.3%, MS-F202:
35.3% vs. 8.5% (p < 0.001 for both MS-F203 and MS-F204, and p = 0.001 for MS-F202).
Pooling all studies, Timed-Walk Response rates were 37.3% in the 4-aminopyridine-SR 10

mg b.i.d. group and 8.9% in the placebo group (p < 0.001). The results are summarized in

Figure 17.
[00205]

Validation results from MS-F202 and MS-F203 compared the Timed-

Walk Responders to the Timed-Walk Non-Responders in the ITT population, which

consisted of four treatment groups:

placebo, 4-aminopyridine-SR 10 mg bid., 4-

aminopyridine-SR  15mg b.i.d., and 4-aminopyridine-SR 20 mg b.i.d. The results are

summarized as follows:

[00206]

Timed-Walk Responders demonstrated a statistically significant

reduction in self-assessed disability compared with Timed- Walk Non-Responders, as shown
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Wi th respect to average increases in wal king speed of at |east 10% 20%
30%, and 40% (p <0.001 for each). At no point was placebo nore effective
t han 4- amwvoapyrissi3ne- SR The result for average i ncrease®Cirusaaiioeivge speed
of at |east 20% npbst closely resenbles those of the Timed-\Walk;;Raspqnder
criterion. Using the traditional approach, 124 (3 1.5% of the

Aanm nopy rthdichege SR th MGWS- 12 deqpat MSRF203exper(.éiic edSdeeeage- ior20pdBlds i n
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had significantly |larger average increases in L scores than the placebo
gr oup. scéresiponl Buchesl | walking dibddy e At mare dhieileds enayges ioffpho vespentes ita th&EMMVT
for the 4-. 46 #12123836 Vv Laht .et al . am nopyridi ne-SR 10 b d.
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conpar esbré)onlalPB2 yYiéstidnd Qhoﬁ{ﬁat[b‘nﬁciﬂhﬁe giredP WAIORRohderTf8up compared to

4-am nopyr.i di ne- SR Ti med- Wal k' Non- Responder group al so had significantly

i mpr oviey TiegdsValkPemRemepderetionn Thiewpt Hee by cglbapthestudie ipdigiduglly as ue” not

h hfi 7 dicat ; . . ) '
ool IR Bl JRLAR 00 0 ABLANETRR S L 19,305 e =0
cont r i futivitidsahdthee dependsmaropoh funtctioadlkheolglisp&eddditiosawe spadridant subjdcG0218]

Secondary Efficacy Qutconme: [00219] The followi ng data were obtained for
t he avié%‘é?&?sp@lz§8%‘F°tc¢'|18g©le[”"mﬁe%ﬁk9plilﬁﬁ @aééla!w%Gthaﬁwrséﬂ% (d7ldscalgshe

4-amn r:h Qi e I - ]-ﬁ%%g%gpfﬁ Lond fi Iy
I arger&g%/éé}rlggg&{%?}]étg‘gggpﬁonﬂ &(glvﬁ{rﬁgﬁgﬁee(ﬁ{ an the p‘T%gce 6%91%3'36;&%“% hi n
each sstudiys, rehdtsr geml the $F! shdwedhsgsitioahitbsgehesdl.y imgiretrdorge@potsbaes a

high level of s i.stjcal significance was achiev poal r Its
i catbotndme A S-S FrPay afERE NoRamerig® pEehiRop b0l L:

4- am nppy: ips @4 SRupfbrilBg khd edhclubiiEfaéd kisRes P ¢ da&nd YhdAGiniph® ement

doubl e-blind treat nent B@el“ od was 25.30% conpared to 5. 76% for the placebo
group Y¥pO dugRllsndncenipgtsl f dor thindtigle anslawopisr ipdiignss. - L eaddetebrT krsvedafiakk Non-
Respongder s < 0.001). It | otable that, t hese changes  ih. wal Kj peed
among. romaad e N sied i SRRl oA RSB T il Gl P ol 1
si gni fing@sdsidnn(@G1) BhereclsdictdiiasestgnarsaineMs-FAS wekl 0.881) canbimad-apeb t hat

t he Ti nmed- Wal k Non- Responders showed no difference fromthe placebo group,

i ndi cakespengars shayvadafrendgayards greafes ipioyemepidhan NeerRaapgaders (p=0.056).

[00207] Additional analyses were performed on the validation variables for the
studies herein. The key results pooled across all three studies are summarized for the ITT
patients randomized to the placebo or 4-aminopyridine-SR 10 mg b.i.d. group below. These
results remained consistent with the first two studies and further support the conclusions of
the meta-analysis report (MS-F202 203META summarized above):

[00208] - Primarily:

[00209] a) In all three studies, the Timed-Walk Responders demonstrated a
statistically significant reduction in self-assessed disability compared with Non-Responders
as shown by the changes in the MSWS-12 score (pooled p-value < 0.001; see Figure 18 and
for percent improvement see Figure 19). It is important to note that, in the pooled analysis,
both 4-aminopyridine-SR treated Timed-Walk Non-Responders and placebo treated patients
showed no change from baseline for the MSWS-12,

[00210] b) The Timed-Walk Responders showed reduced disability scores
compared to Timed-Walk Non-Responders on all 12 questions in all three studies,
significantly so for 11 of the 12 questions in the pooled analysis as in Table 15. The one

question that was not significantly ditferent between these groups was question 2, related to
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Response groups. [00220] The follow ng data were obtained for the average
change in LEMMI Score. In all three studies, the 4-am nopyridi ne-SR 10 ny
b.i.d. TiwedellosssResponders had significantly |arger aperageomwmoeeases in
LEMMTI scores than the placebo group. The pool ed results indi C@E&t%fﬁg}t t he
average i nprovenment in LEMMI for the 4-am nopyridine-SR 10 ng bYi.d."

Ti med- Malakilikesp@nder s during the doubl e-blind period was 0. 16 units
conpared to 0.03 units for the placebo group (pO 001), from a baseline nean
score of 4.82bH the V-5 pwendydy| e (i.e. providing a maxi num possi bl e

_ he 0-5 p¥ e (ie. , |
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group woul diggeid) producernapdn shdheL NANGSSPAL the 1Ol AV Ak AN QBRI GREE TOr
the group). The average | nprovenent in LEMMI for the 4- am nopyridi ne-SR 10

my b. iratkd stgniBchniiil HettRegpo Qdid 3 theashallyoeds Wtk Noodtetspgndesy ge theA7GHaRl 23836

v | Bligh : = )t han the_ 4-am nopyridi ne-SR 10 b.i.d. Tinmed-
Vel k. N MR 2l B TRR MR TR D v SR 80 iy Syrt St bt velten

4- anm n@pyIiodj sec SR thEnesi-R¥Hokdd¥e (pddasinensles <ar@up. al so had significantly

i nproved | eg strength conpared to the placebo group (p 0.006, p-value not
shown in fi&@ﬂb‘}], i ndi\crasi-her epdysis wpingve Haditignal rafialtionng wppedlcsnyat eg

str engte@];o%%e&‘ t¥“ L8vide ATLRARM" LALdE: %E‘ L %ﬁ%ﬂ%@é‘%&‘ tﬁé“gﬁaqg{% S des%ﬁlﬁec{my
contriBute to tHe I provement I h wWal king speed’1 n sone pdatients. I's

i ndepeggiaceitf tht hesdl@psOwRNprimaiyn TiRgl-SMalle fytsporaied dritgtopase patiewaivks ng
speed i s supported by exam nation of individual patient data in the

st udi edelined agaiteitional LinsdatvalkcRespendsinat wyihs disaitoldsohispnansg (30 average

st reng; : LR ev.ermnt Sl ATERS tephown) .
0022 R e B e Oy P o Mol e o
Scor e. pdatedVisr &2 Gt dicst MOHR02 c MS-B2 (fniahd dihEe04as the Al epauenishendaoirpdtd ng t he

4- am nqpyr ) di ne- SR T| ned-. Ml k Responder group to the placebo group

( p=0. o@@)em A EVSE @ﬁpkﬁ%ﬁﬁlﬁg 2§t atistical significance was not achieved
when conparp@2if) the @l\ageRodds ohvn Al FiRarA) f1eh@e B B WHIRRTG spabd, thends i n
favor of the 4-am nopyridine-SR 10 ng b.i.d. Tined-Wal k Responder group, In

two of prohertih o pagenidlinedhe tyhdrepimpmd gevps shawpa gleengases from baseline walking

speed were also calculated. The results indicated that there were significantly fewer 4-
aminopyridine-SR treated patients with any decrease in walking speed from baseline and that
there was no indication of a contrary response to treatment, i.e. there was no indication of a
subset of 4-aminopyridine-treated patients showing a decline in walking ability relative to
placebo-treated patients.

[00216} 4-aminopyridine-SR 10 mg b.i.d. was significantly better than placebo
with respect to average increases in walking speed of at least 10%, 20%, 30%, and 40%, (p
<0.001 for each). At no point was placebo more effective than 4-aminopyridine-SR. The
result for average increases in walking speed of at least 20% most closely resembles those of
the Timed-Walk Responder criterion. Using the traditional approach, 124 (31.5%) of the 4-
aminopyridine-SR 10 mg b.i.d patients experienced average increases in walking speed of at
least 20% versus 31 (13.1%) in the placebo group (i.e., a placebo-corrected result of 18.4%:
31.5% - 13.1%).

[00217] In all three studies, the 4-aminopyridine-SR 10 mg b.i.d. Timed-Walk
Responders had significantly larger average increases in LEMMT scores than the placebo

group. The pooled results indicate that the average improvement in LEMMT for the 4-
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treated Ti ned-Wal k Non- Responders was nunerically stronger than the

i nprovenent anmong the treated Timed-Wal k Responders, indicating that an

ef fect orwepamrisssvy was i ndependent of, and unlikely t@®@CTasLe1002:39¢0-
significantly to, the observed inprovenent in wal king speed et al.

Ti med- Wal k Responders. The pooled results indicate that the average

r educt amimopyridedSar Khm@aoird Tflmédmﬁk%eamﬁmgydmmgnﬁc SRJksllélegd Bediodwadli med-
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for twedHSetaRibRE t&@&qﬁﬁro@@ﬁlkmhwmng E&?eegrlpgtﬁnéﬂﬁéﬂeqtsboth produce a 0.167

change in thhe overall average score for the group) he 4- am nopyri di ne- SR
Ti med- Wl k Non- Responder group (msan reducti on of 0 16 units) al so had
significant duced.s a re to the placebo group (p = 0.009),
i ndi cati ng Iltoﬁéiﬁr npr o eclrgre ﬂ%/ g"gpeed and spasticity seen with

4- ami nopyr i @2B|SR arBh@Qrmmhﬁg dmacke@enﬂﬁiﬁed v the abs@pd peicemt @dngdat
4-am nopyri di ne- SR 10 . may have benefits for patients who do not

exper i Bakigasresfs ﬂ%taélnfhfi?er’rﬁl?l@\‘ﬁénébﬁ dramigapyidiee-SBe bd M thhid r EimareiMalk
bol o ok DORUFY AT ARRIS AN TREEY BPRILS i RSt AT N3 ol ohd Blicto .

t he prgrpqs,adtkﬁ&e@rﬁtm dhe astitoof, ali the tsimdlesehselytditath ond drofHee; slokkios] S

| esi ons, may ocC vari ous arts of, the central nervous systemthat are
el atedl patiical il HEHTICABRR oY BRI P?Olegh’@?@fsor‘@‘cqt?}déﬁeHlfi’eﬁt’eréh%‘ff ects

on SPadtdr&ienent ws&hﬁlﬁ@&wt foraitd ¥abdthdgrabid 4t V) @ig, nota. UngiReaLad, and

may all "contribute to tient's inpression of it. The studies were
desi gnidesppodeasidurgrsthe Idanlgje—sbhndr tapetinienhperadsl Wi 35. 3 csm@neﬂrt@élﬂ6V foe¢heui t ed

tient b I t hat d .3 i f Result
br subptiss s PanarroBaRSind e vk dut Bt 4 BRePuidngy-apt TRE- 0. v
I espong&pbdc@s(pM bloom). faerls a6iBR tﬁétbﬁ&@léh dgeg DSwalkilgdpe&] AHHRETiIngdd-$uhgr oup
anal yses were perfornmed. These were;: race, age, BM, nultiple

scl er dd¢sporiieaty rrosipsrady ieplagkihoamicth h@h \s| ﬁ@@@t@@lly EESdieabinp all three studies

separately, as well as combined and that the Timed-Walk Non-Responders showed no
difference from the placebo group, indicative of a valid separation into the two Timed-Walk
Response groups.

[00220} The following data were obtained for the average change in LEMMT
Score. In all three studies, the 4-aminopyridine-SR 10 mg b.i.d. Timed-Walk Responders had
significantly larger average increases in LEMMT scores than the placebo group. The pooled
results indicate that the average improvement in LEMMT for the 4-aminopyridine-SR 10 mg
b.i.d. Timed-Walk Responders during the double-blind period was 0.16 units compared to
0.03 units for the placebo group (p<0.001), from a baseline mean score of 4.00 on the 0-3
point scale (i.e. providing a maximum possible mean improvement of 1.0). Since the score is
averaged over 8 muscle groups, a given change in the average score can be produced by a
number of different combinations of changes in individual muscle groups (e.g.. a change in
grade of two levels for one muscle for 50% of patients in the group or a change of one grade
for two muscles for 50% of patients in the group would both produce a 0.125 change in the
overall average score for the group). The average improvement in LEMMT for the 4-

aminopyridine-SR. 10 mg b.i.d. Timed-Walk Responders was also significantly larger
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basel i ne wal ki ng speed, baseline LEMMI score, baseline Ashworth Score,

basel i ne MSW5- 12 score, baseline SA@ score, level of renal inpairnment, use
of i mmunowocoaicamsssg. No i ndication was found that any f&crars2eiese3do
influenced response to treatnment. In particular, it is inporBéphtetal note
that there is no indication of a dependence of response on baseline wal ki ng
s peed (p4NOR3 4hanGBB ciosthinapyridise SR 10 imguniahtidukdVéals NoarR espoedgse taverage t he
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di sease codﬂ@%’-lﬁypes.T‘Bef@BQl‘g@giq@fﬁJWE)‘rﬁﬁimlg?‘{) §t'}£r%"egar%€rfg?~‘?3‘¢y‘ga§%rw oved for
use in, the rel I gl et t-.ng : j PdeViRr vHégedo@parandhithhes- rate
in thragcogeubpg[bu §t@#’(%ﬁ%§i ﬁ%ﬂ%ﬁéooq/opa\ﬁs.% 5§%for non0 bartnd
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pl acebo Response rates were 13.4% versus 10.4% for thoale?
t r eat efined-Walk Regandet giotp, 1O twd 21 2Bg3Myres stligsgipe SpPvemEnfAOMHO U at or s,
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were tested. Study Ms-F201 showed , . .
of, and unlikely to contribute significantly to, the observed improvement in walking speed
among Timed-Walk Responders. The pooled results indicate that the average reduction in
Ashworth Score for the 4-aminopyridine-SR 10 mg b.i.d. Timed-Walk Responders during the
double-blind period was 0.15 units compared to 0.07 units for the placebo group (p = 0.003)
from a baseline score of 0.91 on a 0-4 point scale (i.e. providing a maximum possible mean
improvement 0.91. Since the score is averaged over 6 muscle groups, a given change in the
average score can be produced by a number of different combinations of changes in
individual muscle groups (c.g., a change in grade of two levels for one muscle for 50% of
patients in the group or a change of one grade for two muscles for 50% of patients in the
group would both produce a 0.167 change in the overall average score tor the group). The 4-
aminopyridine-SR Timed-Walk Non-Responder group (mean reduction of 0.16 units) also
had significantly reduced spasticity compared to the placebo group (p = 0.009), indicating
that improvements in walking speed and spasticity seen with 4-aminopyridine-SR are
somewhat independent. This also indicated that 4-aminopyridine-SR 10 mg b.i.d. may have
benefits for patients who do not experience a consistent improvement in walking speed with
treatment.

[00222} The evidence for improvements in other domains of multiple sclerosis
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no additional inprovenent in wal king speed at doses over 20 ng b.i.d. In
Study Ms-F202 doses of 10 ng, 15 ng and 20 ng b.i.d. were tested. Snal

e e

in the median percent inprovenent in walking speed (7.5%for gRoirgih.i.d.,
9.7%for 15 ng b.i.d. and 6.9%for 20 ng b.i.d.) as well as in the
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t hr ee dolsew sprobuced Ti med- Wal k Response rates of 35.3% 36.0% and 36. 8%

respectivel eoretical nodeling, ed on a,popul at,,.qn PK/ PD an Si s
i ndi cat ed tﬁggzghe pr&%HKPWFF &?%a‘€§?T@HF”H%F§68€'T&#@hfﬁﬁFﬁPdgsﬁ%%der
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al . producet <by 19 Hseokeaed. migrapg tha thy plasgbenyersus dpnyingpyitingd0 @pect ed

to pr olgyge T%%e(?-%alk response rates were different between the users and non-users of
immunomodulators. The Timed-Walk Responder rates for placebo-treated patients were
6.1% and 14.9% for immunomodulator users and non-users, respectively. The Timed-Walk
Responder rates for 4-aminopyridine-SR 10 mg b.i.d Responders were 36.0% and 39.8% for
immunomodulator users and non-users, respectively. The major contributor to the difference
between these subgroups therefore appears to be that placebo-treated patients not using
immunomodulators were about twice as likely to have consistent improvements in walking
speed as placebo-treated patients who did use immunomodulators (i.e., 14.9% versus 6.1%).
This observation is likely to be related to the observed difference in placebo response rate
between  relapsing-remitting  and  progressive  disease  course types.  Because
immunomodulators are primarily approved for use in the relapsing-remitting population, and
were used at a higher rate in that subpopulation (approximately 90% vs. 58% for non
relapsing-remitting groups) the lower rate of placebo response in relapsing-remitting patients
appears to be primarily responsible for the apparent link to immunomodulator use. For
patients with non relapsing-remitting forms of multiple sclerosis in these studies, the placebo

Timed-Walk Response rates were 13.4% versus 10.4% for those treated or not treated with
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35.3% and 42.6% nore Tinmed-\Wal k Responders than pl acebo, respectively.
Surprisingly the projections of this theoretical nodel were not supported
by the clwoi2oal09s§3bi cacy data from Study MS-F202; this iPsTASMI0MA®IE: ood to
have occurred through a conbination of |ower tolerability andlighckt abf
additional efficacy at doses higher than 10 ng b.i.d [00229] However, both
t he pdpith@tdnonrluRkérBDesrediteland t he avail able data fromthe clinical studies
indicated that 10 ng b.i.d. of 4-am nopyridine-SR represented an opti nal
dose regi men for maintai ned benefit. Study Ms-F204 included a final
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Mai nt egramepyidinEERedssei Rvéontdrolskad irCithien nmeliananauchnesmpﬂﬂ@@zrt nrhéfal\b@ngzzos
protocol specifically ddr S of te g 0 ef f egt ver

pr ol onygeed {F-e4 leehP e ﬂgdg) %%/g?r Ee?l’ﬁﬁ)c déf@/ég?r g@ Si% %@y st i ng
whet he{he @F&%ﬁtﬁ% hém!\morn?éwﬂ%aheﬁﬁe irR@ Pyl fetidh BEa faielah bhaﬁ@gifﬁ)hered a
signific rovenent in wal king speed relative to Iacebo subj ect s at

the | alsdsebﬂirsmr\vzékimgcpttﬁde}fbt lenst Zﬂ“/s(fﬁ 5(% iforel 0 mg b der2fdlye Tor BB Addl ppd |

| Ki t th bl e-bl.i nd t d b
Tr et PYbPidonalyBh ot G ous Ty st AP ie} Wefé‘?a%?%ﬁ’dk/%déé%f%ﬁg%%s and
VB- F204, AfinSUiT®Riphée ol st Biptier @fse @é\feﬁc'&sﬁeefally kimct THErpans entesri n t he

pl acebo ‘and 4-am nopyridine-SR 10 ng b.i.d groups. %33% hese ata
denonsdosatrebtedhiatrensreinefiyrebar anfl s¢verHy i W?qcéﬁt%f'@?ri@ cRFeyd

mai nt %éﬁgw%sg%’eﬁ Cg:taom het (E](%etf(grelﬂg W%Z@féﬂ(}oﬁs ﬂﬂﬂ difat ed Timed- Val k

Respo approxi na to 5-times |arger magnitude of
i npr ovenent L 28V er agﬁegﬁeﬁshﬁmeeﬂi{emedfﬂml:ﬂ( ahibtinResiponbier osimgl  Wheoeho
patients. ese changes were hig

ficant 0,001 b
for bottntsbind3veags &swzazt'agwdfiﬂégslﬁg 5“§| I%a%alb%’% %?SF‘LU erep\fﬁgr%%% \\%ﬁce °

MVE- onrze)spect to time from last dose, there was only a small decline in the average increase in
walking speed among Timed-Walk Responders during the last hour of the 12-hour inter-
dosing interval, as compared to the increase seen in the formal efficacy evaluation based on
the double-blind average percent change (average improvement 24%, dose interval 9-10 hrs
25%, dose interval 10-11 hrs 24% and dose interval 11-12 hrs 20%). Together with the
available pharmacokinetic data, this supports the twice daily dosing regimen with the present
sustained release 4-aminopyridine formulation (see, e.g.., AMPYRA(tm), Acorda
Therapeutics, Hawthome, NY).

[00228] Relationship between efficacy and plasma concentration of 4-
aminopyridine: Treatment with 4-aminopyridine-SR resulted in a significant increase in the
probability of Timed-Walk Response. Study MS-F202, which included doses of 10, 15 and
20 mg b.i.d of 4-aminopyridine-SR compared to placebo in parallel groups, showed that all
three doses produced Timed-Walk Response rates of 35.3%, 36.0% and 36.8%,
respectively. Theoretical modeling, based on a population PK/PD analysis indicated that the
probability of a patient being a Timed-Walk Responder could be described by a logistic

regression model. The model in tun suggested that the typical plasma concentrations
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[ 00234] There were no differences between the treated Tined-Wal k Non- 51
#12123836 vIBlight et al. Responders and the placebo group. The treatnent
ef fect rapodbw/Bsssappeared after cessation of treatment PCarusee10/0239neh cati on
for both the efficacy of 4-am nopyridine and the |ack of tol ggaige 40 the
effect 5.2. Response to Wthdrawal of Treatnent [00235] Anong the three
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approxi mately 25% co red to significantly. s | er_ i pprovenent of about
5% f or tolgebyli YW@dA@%ﬁrPﬂgB?‘PPﬁi QaSRaW??Eﬂﬁ\@?%h%nﬁ- ﬁ@?dcfﬂgers and the

pl acebo gr opyps th t hegbwey drobb®WhE hopuBiibs FPDIRRHR ARARR SRMYBEGER. back
to baseline values (see Figure 22) There were no significant differences

bet weefromhihe AdinicabgydiesimkeatSRIT! @ dnNlikl. RE SpomdepwidimdSRI raprsbmissk sup at

car ry- eRAgpaigioy Bebutor g e P b D2 o PR gl ks
wal ki n@«i%i@e@cgﬁgaﬁfatlnet&e@ma@mer hilin@raSR §f eEEc(lard¥ome dRgsirondetsur

conpared to 't acebo-treated group at the first followup visit at two
weeks dgpingeyele7 Thpdatatition ghinstgdnandifibmahe ieeraled analyes pf B dafa 66i9shy t he

Cont i niludier TRy el (i pleFR SeecBuafol el BRER Lendack, rEUR RO TP o

total @fnifiokhtRaikiieMeSrapay bi Ci-pAn@MN L Nanklhiistib tigemenesorcaiieltiohamped @ rthe
extension studies (M5 F202EXT, Ms-F203EXT. and. M5- F204EXT)W1§L whi gh 546

pat i entl e kaus dosngeyrlewithdang ho. dnble ¥isinl Siagd Tofeet Wtk datayphayed hased
on clipj ToN| i k : . ] 4 topen
ot udy, " NEos S5 2kl LRk AT, B Rl g BB e P

r emai neehimeht peeiod pveéhb (s hppdyxintangdy A@foon iteyl 20fi howrgrosthdosingg conpl et ed nore
than 4 years of open-label treatnent. [00238] An integrated report, '

M5- F- EXT", used Interimdata fromthree

[00230] 5. MAINTENANCE OF EFFICACY AND LACK OF TOLERANCE
EFFECTS
[00231] 5.1.  Maintenance of Effect in Controlled Clinical Studies
[00232] The MS-F203 protocol specifically addressed the issue of
maintenance of effect over prolonged treatment periods. Maintenance of effect was assessed
by testing whether those subjects who responded to 4-aminopyridine still registered a
significant improvement in walking speed relative to placebo subjects at the last observed
double-blind visit ( i.e., the change from baseline in walking speed at the double-blind
endpoint). The results are presented by Timed-Walk Responder group in Figure 21 for studies
MS-F202, MS-F203, and MS-F204 and summarize the maintenance of effect for the ITT
patients in the placebo and 4-aminopyridine-SR 10 mg b.1.d groups.
[00233] These data demonstrated that the effect of 4-aminopyridine-SR 10 mg
b.i.d was maintained throughout the treatment period. The treated Timed-Walk Responders
maintained approximately a 4- to 5-times larger magnitude of improvement on average over
the Timed-Walk Non-Responders and placebo patients. These changes were highly
significant (p < 0.001 versus placebo for both MS-F203 and MS-F204 studies and p = 0.001
versus placebo for MS-F202).
[00234] There were no differences between the treated Timed-Walk Non-
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ongoi ng extension studies (Ms-F202 EXT, Ms-F203 EXT, and MsS-F204 EXT), with
an interimclinical cutoff date of July 31, 2008 to explored the

| onger - t ewmn2efofdosssey of 4- am nopyridi ne-SR. The obj ect ipceais2meokevdol ogy,
and key results are summari zed bel ow. [00239] (bjectives of '\@T@ﬁ@?‘: The
pur pose of the MS-F-EXT was to anal yze the avail able efficacy data from
ongoi nBespapads kadele, pl&abe LioupxTiengtdmesitafttcespialy disapprhir0pyed tiseoSblri n
patients diagnosed with multiple sclerosis, wth an interimdata cut-off 52
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[ 00242 n order to characterizet rcacy o am nopyridin

treating fgatplacdte wioup. MB,thd Ineo flolldwwipng sian dley g@uip waesns penf-aipom dack 1o
Frequency of Extension. Ti rreg Wal k Response . in_each of the extension

st udi elasebne yalues (sea flguFerrébnt MR AMEES® wigtalidanhgidgeRs Wi cTediedt to

t he do = bl ' ' ' ResP er
anal yol B R R P Bk oL ok Blher P SRRPEST ¢
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O Lt er | OMichm CaSYEL295 Nantife Peed ASH & OPaminoBhEREI FiRCulwakONGs. and
Responders compared to the placebo-treated group at the first follow-up visit at two weeks (p
=().017) but there was no difference from the placebo group by the second follow-up visit at 4
weeks (p =0.475).

[00236] 5.3. Evidence of Continued Efficacy in Long-term, Open-label
Extension Studies

[00237] A total of 756 patients participated in the three open label long term
extension studies (MS-F202EXT, MS-F203EXT and MS-F204EXT) of which 546 patients
completed 6 months, and 372 had completed more than 1 year, based on clinical monitoring
reports, as of July 31, 2008. In the longest open study, MS-F202EXT, approximately 98
(55%) of the 177 recruited patients remained active in the study, the majority of them having
completed more than 4 years of open-label treatment.

[00238] An integrated report, “MS-F-EXT”, used Interim data from three
ongoing extension studies (MS-F202 EXT, MS-F203 EXT, and MS-F204 EXT), with an
interim clinical cutoff date of July 31, 2008 to explored the longer-term efficacy of 4-
aminopyridine-SR. The objectives, methodology, and key results are summarized below.

[00239] Objectives of MS-F-EXT: The purpose of the MS-F-EXT was to
analyze the available efficacy data from ongoing, open-label, safety extension studies of 4-

aminopyridine-SR in patients diagnosed with multiple sclerosis, with an interim data cut-off
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average of the Cinician dobal Inpression (CG) scores during each

extensi on study were conpared between Extension Tined Wal k Responders and
Non- Respowiden®/09388391 n addi ti on, Extension Tinmed Wal K Re®ponseo10ai®3o t hi n
successive years of treatment were summarized by frequency tabtgsecia. -
Changes in the Expanded Disability Status Scal e (EDSS) scores were conpared
bet weegatt Be)dxsesiogn Ti med Wal k Responder groups, where avail abl e

(eval uated only every 2 years) An aITpha | evel of O.g .was used in the
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Wl k Responggpgi] i N aghl ilaBRis & efifeae¥vaQbadcdd@ndd BqubReRWhi-palérated: Ti med
Wal k Non- Responders fromthe parent study becanme Extension Tined Wal k

Responaer effiaay m¢abaredgnt of stude MI-He@HEXT.rMatIB@3pA emviS-F20dXilhandydsent
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23. 1% and 22.2% respectively. For the double-blind Timed Wl k
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[ 8622 5ext %s?‘(g esﬁgllyt &Eﬁ%%&%&% ?agfef (t)]faél' tgeo/ ?;fasgegp ?ﬁﬂ%%ﬁelﬁ f@aélgtﬁg gﬁt < I r\%g‘@rrged

Z | assi I\Sﬂi@dtoatzl_e E»pte?lk&ieolttdea'ti_g_rmd éi\bﬁv\lgﬁdaeéspmdﬁd&t aflnmftﬂgreﬁhmnt vi’s@t(sfﬂom?e of the
- am nopyridi ne-Treated Tinme esponder rom,t e_Q?rth stu %"h

(VB F2B35enmhtiFh g Goue RUPE RSF B 1S BEP WA RS FRSSTUHARE 19rring GEHERS o,
25(19. 2%..,0 4-ani r Ldihnet: i k Non- Responders fromthe
par ent%g@@dya%ggeéﬁg%%lﬁgﬁé %tﬂaﬂ'ﬁﬁgﬁ%@?@%gﬁ%%e)rs and 12(17.7% of the

pl acebo- t r efd@d2|pat i eht srdfr omhztwetepiae et ef§tasgyofduahinbpeiting SRandresiian Ti ned

0,
Val K Responder oy sT S Midhink AIRKSR. foliSRRATSS rates vere 42.9% and

patlents wit owing ana

1. Frequency of Extension Timed Walk Response in each of the extension
studies.

2. The average percent changes in walking speed with respect to the double-blind

baseline were presented in graphical form by Responder analysis groups for both parent and
extension study visits.

3. In order to validate the clinical meaningfulness of the Extension Timed Walk
Response criterion, the average of the Subject Global Impression (SGI) scores and the
average of the Clinician Global Impression (CGI) scores during each extension study were
compared between Extension Timed Walk Responders and Non-Responders.

4. In addition, Extension Timed Walk Response rates within successive years of
treatment were summarized by frequency tables.

5. Changes in the Expanded Disability Status Scale (EDSS) scores were
compared between the Extension Timed Walk Responder groups, where available (evaluated
only every 2 years).

6. An alpha level of 0.05 was used in the analysis. Correction for multiple tests
was not used.

[00243] Observations and Findings Following Chronic/Prolonged/Extended
Administration of 4-Aminopyndine:
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36. 1% respectively for 4-am nopyridi ne doubl e-blind Responders; 19.7% and
17.5% respectively for the 4-am nopyridi ne doubl e-bl i nd Non- Responders;
and 16. 2%eared102038% respectively for the placebo treat @dTamsRi1©023970 00246]
The average percent change from baseline wal ki ng speed for thg;JLefIsi on

Ti med Wal k Responders and Extension Ti ned Wal k Non- Responders 1's shown for
al | pati ent pobg)V5- F2R3E5xdy i MSFFHIEXR3a el oy 2io[151e) per paidnsf weat h t he
parent study and the first two years of the extension study. TEe magn

wal ki ngasspisdd af oFxtensoExTiapesi OMalki Respandens. RespoHdef HHEup dt obabh 4

extension stu .Sl | J 9% f : l'ine
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excepttreaied Aimgd Wigtk Nrerkegpendapsigomithe PRIERTUEBCGREEIIS BRI AL LRVt 1
and a gld X oM Belpafont sRRAFRERGE] BRe 1N
mean mg{i%g)lgﬁ%erg%g{egﬁ?ﬁjp}rggfe% t vvg%%rg%lgﬁ%ggglﬁ% he Tiﬂim_a%ﬁévr\;al k Responders in
t he seEomrdsiyedfimefl Wuk dkdsporsleon Bhaidprcesgehatf +-hminapyridine mderbloblnd t he

original baseline was only slightl re n,20% at Visit G. Al t he
endof REmENLEE Mg FRAPY Heberk tri T R e T REE e " R do 1 ROl n

wal ki ngcSRER|GR¥aP AP 5Bl Y. 18%add B4 hespictigbipaFoas abeble biin# T2AEBB36 v
| Blight et al. blind study baseline, consistent with or based on_the

pr ogr e¥&ilk dondtespendsfs thpss numelers yieregl ld] e dg&e and o2 Ae respgetielingndvier tho 4EXT,

a total, of 105 (,49..39% 0 Lent r ssj.fied as Extension Tinmed Wal k
Respondéredo Iﬁﬁ{?ﬁé’a?ﬁﬁﬁ?géﬂp?ﬂ?f‘?% S%Fﬁé&i&%gm nopyri di ne- Treated Ti med
val k ReSpoanzsz]f rom khe@ar BIS-F30UBRT, ( M5ok204) 66014, 92GR cbft patip@tsExtecensi on
Ti med Wl k_Responders; in addition, 18 (30.0% of the o

4- ani ndpssifiedi petipdensian Timed Walk Respridsspohetars hegm PR Har it thet day

becarey DRI T M SRR, 08 B2y Oy w1
Wl k Resp® mtemsion Thiemed npratv Begninderaivngdipani 8htl8.748)s et ded4-amindperidingdy
261, O L B S e SB Br PP g 1
L om0 U R e o e et
2008) BateasiboiimedWalk Responders. The year 1 and year 2 response rates were 42.9% and

36.1%, respectively for 4-aminopyridine double-blind Responders; 19.7% and 17.5%,

respectively for the 4-aminopyridine double-blind Non-Responders; and 16.2% and 20.8%,

respectively for the placebo treated patients.

[00246] The average percent change from baseline walking speed for the

Extension Timed Walk Responders and Extension Timed Walk Non-Responders is shown for

all patients in MS-F203EXT in Figure 23, below, for the period of both the parent study and

the first two years of the extension study. The mean walking speed for the Extension Timed

Walk Responder group at each extension study visit was slightly more than 30% faster than

the baseline walking speed from the double blind study, for the first year of the extension

study. The Extension Timed Walk Non-Responders showed litile change from baseline n

mean walking speed over the course of the year, except for a slight increase after the first two

weeks on drug (Visit 1) and a slight decrease in the mean at one year (Visit 4). Some decline

in mean walking speed improvement was seen for the Timed Walk Responders in the second

year of the extension study, so that the improvement over the original baseline was only

slightly more than 20% at Visit 6. Also by the end of the second year, the Timed Walk Non-
Responders had declined in walking speed by approximately 8% from the original double-
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patients in the M5-F204EXT study was limted to the first three
on-treatnent visits during the first six nonths. [00249] The foll ow ng
obser vat iwo0wa9883pade across the extension studies: 1. PChAS2@9O3YIE t O

[+ R vl v vy

treatment in a subset of Timed Walk Responders observed in thg;gewplie-blind
studies was repeated in the extension studies, both for the patients
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10, 11011§reat313thaﬂ§1ye§{50fﬂr§atnéﬁt. 18, 19, 20, 2 1 or 22 weeks; 3, 45, 6, 7,

8, 9, 10, 11, 12, "13, 14, 15, 16, 17, or_ 18 nonths: or 1 i 3,.4, 5 6, or
greater thal034§lears 6 the Bmeriran infapsiaia gu-obf Ghubup!l. 34084 dat3alor awsh
identified as .Extension-h el LA nedhoaNer age

i mpr ovRFHERES T H‘e\/\%ﬁ%ﬂ@n@ﬁ?g‘ege[g‘ﬁa\hoéﬂv@“ﬁ%g%ﬂﬁ??F%|ﬂ§§§u lecblind study basel i ne
of apprigxkimahéliys. 30 % over at |east the entire first year of open |abel
treatnment. The Extension Tined Wal k Responders, al so 'j{’%% d si gﬁrgji ficantly

better aver HW24Bubj ect hefAloRing PR BQEP BV NS AR50t GHSF 5T

Fession
scores t hanl'Ext eﬁ*ﬁé: pe@ponse to treatment in a subset of Timed Walk Responders observed in

the double-blind studies was repeated in the extension studies, both for the patients
previously treated with 4-aminopyridine and for those treated with placebo in the double-
blind study and therefore first exposed to 4-aminopyridine in the extension study.

2. Average improvement in walking speed for these Extension Timed Walk
Responders over the original double-blind study baseline was in the range of 30%.

3. Those patients characterized as Extension Timed Walk Responders were
approximately twice as likely to have been Timed Walk Responders in the double blind-study
than Timed Walk Non-Responders.

4. Extension Timed Walk Responders also showed significantly better average
Subject Global Impression and Clinician Global Impression scores than Extension Timed
Walk Non-Responders.

[00250] Therefore, consistent improvement in walking speed was seen in a
significant proportion of patients in the long term extension studies, MS-F202EXT, MS-
F203EXT and MS-F204EXT using the primary endpoint, Timed Walk Response {which was
used in the double-blind, controlled parent studies, MS-F202, MS-F203 and MS-F204). This
improvement among Extension Timed Walk Responders was stable over at least the first two

years of treatment. The improvement(s) among patients addressed in these studies
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Ti med Wal k Non- Responders. [00252] Overall, the inprovenents) anong
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and Adr, fj Gtor gtdaten thant> yesrseefjeeinadnly advant ageous to fornul ate parenteral
conposi tiong,| osage, unit faor r (G Nl I ptermty
of dosage. %%@agdg uni tASf Srmas’ lrpégesg %%Z]?anéee qetrmsl %%%xﬁ%/nlgﬁgaﬁﬂgedéir\gggete
uni ';s_ S{_Hgf)(ﬂﬁieﬁssﬂébﬁueﬂai madigﬁﬁ@BSvér@ge o sergre Gh Svdlkinh epeadeaticad; the awhaluni t
containing a predeterm ned quantity of_ therapeutic conpound calculated to
pL oducaloublg-bliadistusly hapdmgd wPPeoxentlalyt3q v ot Bbfeaitilg‘hg&ir? H‘rﬁtﬁ’?alf 8t ed
phar ma i I en SP 'fi,@iﬁgi t dRSRQE sithificah f the
i nvent ﬁ%ér%q a{%gl"a@gt E‘ngxﬁe;/mg)ﬁd di rdect y%g%(telﬁggn%|§%n (a) t%@%ﬁi%?ng

char actaetiagé iSasjeof Gldbal {mhpreapenutnd (diompoutitbtahdmpivesipastdreuthan Bxtensmpeut i ¢
effect to be ﬁghi eved, apd (b) the limtations inherent in the art of
conpourldmgg Ylk AloR-Re58PBA§Et i ¢ conpound for the treatnent of a sel ected

condi tion inggypgti entoyvebhi (hAdRSRICrh QHEFP 2GR PRidnBRIE&sAT inhthéstsardigacks.
In certain admnistration protocols a patient may utilize nore than a

E: _ng![ e aandll's/odoﬂlegvaltpaiom pat leasy or moemnibawe 8¢ Wd Ot hﬁllélt §3.ddni & Wod7 i 15 $8par at e
i ster a,blist _ i e
 PLaf F?“@?‘fsgét ii)\a/%kédg[sgg%ﬁgﬁ bl Y£ GOFROMNYS & & AR tiehed at a

t her ap ar I _ _ i'Cient to'tréat’ a condition associ ated

Wi th a£ondi tdroftehtbr thapas iyears. ofl Ret@eih@iTheshiading® Mtusher asuppotehapbuicilcal |y

effective amount" reduces the anount. of synptoms of the condition in the

Ipat i entméppingfulpessl thhBuproTemsntheees inrths dpaePindond suicasiph srdica i by at
east ahout 9 : er t o d still nore

or of er Byt ot oFHESAPBLR REELORBRL Y aRbul fAF kefoRk o Bl T

exanpl e, t[0623Hf i/aaeyloina aedndoumisiraam. bie ievgpkeciatle ddyantapoemiontermpnietiel

oS e T 00 R L O L SRE Ly DSBS Tl e
her o4 #0350y T0g, gebelatant, AL o ucamounta ey mseoty
admi nhetwbpdist ® desubjtett cavhyulie containing a predetermined quantity of therapeutic
compound calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the dosage unit forms of the invention are dictated
by and directly dependent on (a) the unique characteristics of the therapeutic compound and the
particular therapeutic effect to be achieved, and (b) the limitations inherent in the art of
compounding such a therapeutic compound for the treatment of a selected condition in a patient.
Unit dosage forms can be tablets or blister packs. In certain administration protocols a patient
may utilize more than a single unit dose at a time, e.g., consume two tablets contained in
separate blisters of a blister pack.
[00254] Active compounds are administered at a therapeutically effective dosage
sufficient to treat a condition associated with a condition in a patient. In certain embodiments, a
“therapeutically effective amount™ reduces the amount of symptoms of the condition in the
patient by at least about 10%, more preferably 20%, more preferably by at least about 40%, even
more preferably by at least about 60%, and still more preferably by at least about 80% relative
to untreated subjects. For example, the efficacy of a compound can be evaluated in an animal

model system that may be predictive of efficacy in treating the disease in humans, such as the
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determ ned by physical and physiol ogical factors such as age, sex, body

wei ght, swwebidas®b condition, the type of disease bei ngctrngased23opé @/i ous
or concurrent therapeutic interventions, idiopathy of the subfedf YaHt on
the route of adm nistration. These factors are readily determ ﬁh@t@yala
skilled.artisan.. Th actitioner responsible for admnistration wl|

typi c‘&‘l"f@ % 3eemfr91€?105%€ﬁﬁem§bnncent ration of active ingredient(s) in a

conposi ti onoe2sd] aph¢ aRfiadtddsa@s ams)inif 8f 4 kempodidvicuat Erudynectisclobie: dpsage
may be adjusted by the individual practitioner in the event of any

conpl fERPBHPTOFONHITSEIE FYRPPURd i thepiesay disglosurgdpampteredipidrabicsiynay be
treat : NOosS) 14 : t o] & TN t i, QR BYr be
used TroRned BE AREC b P ARG, oo SB5 Wy | Y, ARt

appl i catditons .thd typerdedisd¢ase baingaasedt pevefulsaat donemress thdrageutic aatersentions, t h
the coppositions of the present invention,.e.q., 1 nopyridines, or. t
augmelfHoRATY el é&)fﬁ%ﬁnépna {%&éﬁﬁﬁ‘&}l@ﬁ&;&t(%gbwaf?ﬂeﬁs §icadily dhtagnig

desi r%bb%kfl[éd GRAMRH NG hE BEREHEAREDhE PR FoARIRIAASS Wil tpiQl b ekiAgaRtEe and
met hods effective in the treatnment, anmelioration, or prevention of diseases

and peairftehiogfion @owti¢ ingnslient(sy inex eompibas;tianogdi approeridiesiogeist foorke ipdividual

i mpai rnent s, anbul at or eficgits, etc. 0257] Various conbi nations may be
enpl oYt oFﬁ%déﬁiﬁeefl%éﬂbea ORI IL AT egl}%r’“g'é%li VATHUPRCT, f0 AR% S WefRof , i s
A" f 15@@@3{;9_[@@_[% hhetienkaas. 9. _ chol i nesterase i nhi bitors such as
donepezil, rivastigm ne, and gal antam ne and | munonodul ators such as

i nt er f er on][00266] ) Comb@utionomdmint.ng L be rmonpasitions epd| Bethpdg |afdbe pregna

w51 ARy B BRACEP B Ry A B e At B PRRr R st RIS B

[ 002581de Adiintiesder thé bfiectibnds @0 amesinicdnoWithfthd bemprsaien bf thpveadenoinvtidioa,
subject will follow general protocols f(%r tg%adn‘i ni st rgéi on descri bed
her ei Hig > ARANAPHEBEHAT AP AN Ehs REOTeEon Angthisr HIEEAPY 485°BRd BIeTaRY Ay PREPE ar

Secon&’&ﬁ\éﬂepﬁfcaﬂ%iﬁ@ dhlsseaéo%ﬂ)togﬁiow L PWREhodl ﬁsmmahi:ﬁagen@%@qﬂ&th&&sﬁeﬁé&ﬁwi ty,

i f any, e treatnent. IS expect eo(l)t at the treatnent cycles would be
r epeatnatiec izatrent ssailiprativh, @l wovdnsior ofitiseaskatmpatheogiv aphditiens ferredamgle.

t her api es. na %e ap lied in conmbination with the described therapies.

[ 0025998 TKH YLy signey r@d’r‘?ﬂ?‘ipglémgws’e%?&‘r@ﬁtﬁw LibSdvent of the invention. The
kit can copnsse Q8o &mbissRRkashe belenfifhical RET exafipid, gur finbpyridsebye one
or nore inner receptacles/containers, utensils and/or instructions. A

ut ensddrivativaoc endagdecrontt s tAé andvlehsicondarathaampld $echaliwpisipse shalitarhi st er

the dzgul“clz ' as® &n@pgzsll, %iwpasatggcrrqihe,i Qrpcﬁlgaﬂgrilt%in%pgn%f MEHOI‘B&&”[QOI‘S such as interferon.
etc.) is “B”, nonlimiting combination cycles include:
A/B/A B/A/B B/B/A A/A/B A/B/B B/A/A A/B/B/B B/A/B/B
B/B/B/A  B/B/A/B  A/A/B/B  A/B/A/B  A/B/B/A  B/B/A/A
B/A/B/A  B/A/A/B A/A/A/B B/AJA/A A/B/AJA A/A/B/A
[00258] Administration of a composition of the present invention to a subject will
follow general protocols for the administration described herein, and the general protocols for
the administration of a particular secondary therapy will also be followed, taking into account
the toxicity, if any, of the treatment. It is expected that the treatment cycles would be repeated
as necessary. It also is contemplated that various standard therapies may be applied in
combination with the described therapies.
[00259] Kits. Kits comprise an exemplary embodiment of the invention. The kit can
comprise an outer receptacle or container configured to receive one or more inner
receptacles/containers, utensils and/or instructions. A utensil in accordance with the invention

can comprise item(s) to administer the drug, such as a patch, inhalation apparatus, fluid
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57 #12123836 vIBlight et al. container cup, syringe or needle. A

conposi t iwp 20fo/doBSei nventi on can be conprised within a pe¢aRRRAGI0E3996..-t he
invention. A receptacle of the invention can contain suffici'enf¥gantity of

a conposition of the invention to be useful for multiple dosedlighteifhy be

inunit or single dose form Kits of..the.i,nvention generally. i
i nst rctﬁ’Bfai"E?ﬁsc”P’g?‘y"&&ﬁioﬁin& et 145 §OMROSEEY P AT VRN ‘%’HQD Dres rhst% 8%%%% on.

Any rRdepie s0iFenhiidhi 00 r&@ptabRrdfhh@ineHRRO AL oM sufficdan quanay iofut e
sone portion of the instructions. In one enbodi ment, the instructiaons

i ndi catwositan of ke ByAEONI 1o knussfultfie muliple dps. Psmay bedn uaker INgle do%ai | y.
In o e i t,. the. in i J.ndi : 4t t he

i nveﬂgm‘ﬂq@% {)T(F;nlgem%’ a(-:ileorrl1 e%]étéﬁgé:?)ﬁnja ! fsﬁ‘_ﬁ%s?]?]%@ﬁsﬁ%% iagﬁlgmﬁta%m Zlha C? ?rgglgcet 0 any
cont aifierkd eaepitaiphentioh. t Ay mvénbl admidistraine enodh mersuppdriee hersinr eaet | ons

indicate that the conposition of the invention i@l to be.taken su&tgaé s to or
in or@eslits saEKinevPOTthe PAISBTHANS. apRgecmipdamenyy By AR UGl o1 IpHisats t

i “Ve%toirrgﬁguﬂih%fi tﬂéh{/&égﬁw RSt 1aREn Rk 08y t O RRY APBLRMR! thE S5RRLAGKE Of

the inv i'on or nay be a separate sheet within a container or receptacle
of t hiedicaw et itencordddasionatfiteinyentiongs tonlst takot pmpesladnn The insirueiiang naty, be

enbossed jn, or forned as a co nent of a receptac]e,of t i.nvent.i on.

Al terarfgl‘?“{/éc? ﬁ”,’yt%@t%‘%’??cl‘iBEaF](‘fngpﬁﬁnl%Emb%' ntBPEn® L{?%Flglr]ti’ ;lﬁe t"Fng Cﬁésms

encl g§gdaihlithe BorhSE&RRIASH Be GiveRh & B&e @kerd 120 Kk tto of irf bRlet vahidver. I n
one enpodi nent a kit is an outer receptacle, such as a box, within which is

a contheiapertic rsugshinascerdiyoetvigh thepsesencinvenivnar Ehpinsirpelisds drayaisrtBreduot hi n

t he outer receptacl e, and/,or.the.bhottl e i ipcl ude. d ructions

for el SHETTREPIAC ﬁlf)eohné"ﬁ?téot%]agr wek b%f Eegeﬁglg&o egfr)l?/’&] @t gr (?Ornzﬁégéern(%&c not

i ncl udeghiddle bhtekiventibh. | Alte@nteNpl tht athrub@inssus hereagenis catesedbodiment s

of kits of the invention. Such kits, however, are not linited.to thg?e
rectly

par t i foumed a3 ¢ epEPPRRIAOT BireerPESR BRI nAIGESUXAY (he BN IIREED
or | ndlnrtee({: éll % fﬂ&?ﬁ‘ﬁ%lhﬁ’latl 'lfseé}[kf{ﬁgﬁ witRitd fecepi Q42 @plorﬁi%@r(rjdﬁﬁ% ¥ oFITRQA dHRiBR S -

Enbodi Ten prese invention conprise nethods of effectively
t r eat inngeaitod phant aditeis s iositer mecappale] arvh aswdroxawithmomhich éy a esntanere duabr

prol onged or protracted or .sustained ti eriod; this is.also referred to
as a s 4betHs lestwcegf%fﬁtprwﬁ%dsmaa? Bi ‘é{“’tgﬁetﬁﬁ%te&fectept@%l? r?Bﬂ’E%,r ?Q%l?ogl?’sA al so
ref erfiedad Qs@mcfhde isdiaicabRnedr chipRALTEMe K cotnponkisi ak Red theethotlamf other

treatnent. Anot her enbodi nent of the present invention is directed to.
met hodsgenf nowinpludéchinrbe kitplioy sprnmplafedathatavsh srpgerts gig ambisdimers ar ki el in a

A I o T
of a SYFRicAmeafy FskthiRlsed 8iedc@l @3 iilitetils Bi We pakingnt salighi. ng
[00260] Alternative Embodiments: Embodiments of the present invention comprise
methods of effectively treating multiple sclerosis in a patient over a chronic or extended or
prolonged or protracted or sustained time period; this is also referred to as a “durable” treatment
or a “durable” method of treatment; this is also referred to as a “sustained” treatment or a
“sustained” method of treatment. Another embodiment of the present invention is directed to
methods of maintaining improvement of a symptom of multiple sclerosis in a patient comprising
administering a therapeutically effective amount of 4-aminopyridine to said patient after
previously achieving an improvement of a symptom of multiple sclerosis in said patient during
contiguous or continuing or prior administration of 4-aminopyridine. Any of such methods
comprise administering a therapeutically effective amount of 4-aminopyndine to said patient for
an extended, prolonged, protracied, sustained or chronic period of time (as used herein,
extended, prolonged, protracted, sustained, chronic are synonyms unless the context clearly

indicates otherwise). In certain embodiments, the extended, prolonged, protracted or chronic or
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contiguous or continuing or prior admnistration of 4-am nopyridine. Any of

such net hggofspssbse adm ni stering a therapeutically ebpteaishy@ogdgywant of
4-am nopyridine to said patient for an extended, prol onged, p2aitdaeined,

sustai ned or chronic period of tine (as used herein, extended, Bigkleoniged,
protracted, sustai ned chronic are s%/;nonyms unl ess the cont ext cl ﬁar[aﬁ/
ge

i ndi ch&H%ﬁM%@) cagt gr pwre Hiap: Sitbdbi Merdgs!3.tHel xtehldd; 1B &
t h 58 # 3836 2730 |
pr ot aelied 00 ShOfl e 911058 #213383 %??ag?e@: R @1'109?21,3,3; 3.6 %5

sustai ned périod is dt 'l'east’ or nore

16, 1greak8thahdy y@0s. In tertain 22budiekests, he diermled Gprolbng&l ProthOted Idhroid or 13,
14, 15, 16,, 17 r. . reater than 5 years.
I'n ceF‘{Séﬁlﬂeder?ﬁ%‘&é)rfﬁ §m'2'f: hgtsegﬂeeﬁéége RﬂI‘BangﬁH’*’epﬁ“ P‘g%tcéjél al3th SRIPEISH

sust ahNBrhiREHIOMhel éﬁ-aﬁaﬂ{()pzﬁgmls i dredri BBy Q{eréﬂéﬁtlp%\le? Rluch Rege NBi QH%%FI%%E | al so

conprise admnistering t am nopyridine at or to a therapeuti
( suchCasssICol mange ésncla\ﬂerfaé& £nTeggy aora melngect sude af aver@p K55 ahgs) or a

referencedar an%g‘ el ﬂg}e Cﬂl |nss val ues) in accordance with the present
i nventi8H.""f0 B%] }?rﬁ AhBt &Y %enbodi nent, the invention conprises a nethod

of deterni [;eIp LhaiAReWnibdiase, te ﬁﬂelﬂm]%wﬁiséé BenctREEbebaRHYining a
4-am nopyri di ne, where the determ ned anount i s an amount that achi éves a

Crmrs stherapséce dose 24 #Hy/Amineryriginca s Eid hoesinonyadipanyerst thzodeigimined n t he
patie th ri rmnpin
t her a%éu s %gse gbt %é@%ﬂeﬁ%@& rcf“ﬂ ?\%5 p%ggi’k %Bgﬂmﬁ) %gﬁ%f%r Fgrhe. '\%ﬁgr e the
det er of ﬂ&dlgaﬂbmthel pati@ne \mlamhthes emboa;mimnntthé hat/enaohlcen@s:s& Qeemisining A

range of 20, n ro? an average Cmss i a range of 20 ng in_a reference
popul RerapRutiq Joseof a3t Jrelgrabhy ¢ @minﬁp.\érlc%%g & tm H@Prmme

achi eyes,@ 1%@ whith 1§%u5mg9ntrlﬂétr9chlek/& £ %nﬁnsas I]Hfaq-?[#%d&@ﬁﬁq?l %ﬂ_%n ?%ﬁg 15

about 20 ng/ conprises a | ower val'ue o m 11 ,
16, 1@l & aifngeart mggﬂ mh A raﬁad:na@ puplﬂanod i I dertaml wenboflin&Oits, 21C,;22in 23,

24, 25, 26 7.Nn cer n e i an av e Cmmi ,.s of _about
50" ngiohe o afinebhL Aiies tbens shapon T BEULT o srRy SPoTeps, SiGmmaal 16,
16, lghoul B0 n %ﬂm @Um;%%e@gllmer @A valeaarage 1UPRer, himd, 1\6ahw6180f|92@r 221

22, 23, 24, , or 27 ng/m . I'n another enbodi ment, is a method wherein

the deg/ednimben aumantlm‘af valug i tndpy2 i dihellacHi @ie§6a@r é&?enygé Crimsecrafn at
et ol b 5324, FSming Fm by SR S Al TS,
In a fr@nﬁltlhenz,erﬂ;om nens, 17,her e9,i@ 20 @hh&dd@ﬁ aa&ag@u;sﬁeenlhﬁgvame af matient an
22, 23, 24, 25, 26, or 27 ng/ml. In another embodiment, is a method wherein the determined
amount of 4-aminopyridine achieves an average Cyings Of at least or more than: 11, 12, 13, 14,
15, 16, 17, 18, 15 or 20 ng/ml. The determined amount can be for a single patient or for a
patient population. In a further embodiment, there is a method of administering to a patient an
amount obtained in a method of determining a therapeutic dose of an aminopyridine in
accordance with the invention.

[00262] In one embodiment, an amount of drug is given to an individual patient {(e.g., a
dose amount} wherein that dose amount is corresponds to a dose that when administered to a
normative or reference population obtains an average Cpings 0f at least or more than: 11, 12, 13,

14, 15,16, 17, 18, 19 or 20 ng/ml.

[00263] In certain embodiments, the effective treatment of multiple sclerosis is
increasing or improving walking ability. In certain embodiments, the effective treatment of
multiple sclerosis is increasing or improving walking speed. In certain embodiments, the
effective treatment of multiple sclerosis is increasing or improving a multiple sclerosis symptom

selected from any one or more of: patient’s global impression, clinician’s global impression,
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anmount obtained in a nmethod of determ ning a therapeutic dose of an
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administered once daily. These methods can also comprise administering the 4-aminopyridine

at or to a therapeutic level (such as Cpinss) O range (such as a Crinss range) in accordance with

the present invention.

[00265] Further embodiments of the present invention are directed to methods of
achieving sustained or relatively sustained (e.g., with regard to a control or standard amount or
value; it is understood that there is often progressive decline in patients with a disease such as
multiple sclerosis so that an increase or relative increase can properly be considered in regard to
the decline in function attendant to the inherent progress of multiple sclerosis pathology)
improvement in walking speed in a patient with multiple sclerosis comprising continuing
administration a therapeutically effective amount of 4-aminopyridine to said patient over an
extended period of time. In certain embodiments, the sustained improvement occurs for an
extended period, such as at least or more than: 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21
or 22 weeks: 3,4,5,6,7,8,9,10, 11, 12,13, 14, 15,16, 17, or 18 months;or 1,2,3,4, 5, 6, or
greater than 5 years. In certain embodiments, the extended period is for the lifetime of the

patient. In certain embodiments, the therapeutically effective amount of 4-aminopyridine is 10
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adm nistered twice daily. In certain enbodi nents, the sustained rel ease
conposition may be adm ni stered once daily. These nethods can al so conprise
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occurs.for .gn ext ended Period, such .as at least or nore than: 8, 9, 10, 11,
12, fRnopyndipg 1s pestable or ggnsiang or ggnsisient ofy unrhangipg 61 ugwavering orgmaftereg, 9,
10, ¥dsind Zegithdn th4, ist8a thérapQlii ? ' of%4-atBingyr ar

gr eat erITl .heagr% 5nyear‘cso.1=|5finnS cgrtaﬁaﬁ%ﬁ%%%%ﬁﬁ% : mﬁ%%&e&f?%%énéj pgggﬁpggh?tslsf or

t he kidmititened of atinéfopatiagenm. (clg, < eritligram enbadi oepirdculihsilliperapavinical | y

ef feciive unt .qf 4-am nopyriding is 10 60 #12123836 v |Blight et al.
mill %rr“é‘ﬁrls“‘? RS oL iy 4765 o' By E’@hﬂo‘iﬁgl%ﬂ?e AT #h %l%&%%aﬁ%wb@, the
sust atai orelieasasHRON d hafbreashsuRATL N She syl WheRIHR bimoldoGRL LAl N
enbodi nents, the sustained rel ease conposition nay be adm ni st &red once
dai | JoscTHBAL (wE SRkl e agrus derinmthertalde atnpmstat erricogsisthet d- anvhamgyy bdi ne at

or t LG el, .( S nss).. r.ange uch as a.Cm pnss
r anggsnﬁ?‘%?lgg ?g rgg gh%%%\%}{t ﬁ‘st"ﬁg(fg?rglg éﬁptfﬁfé ﬁfaili)!?n OT 6@%@%’} P CEBY{IER or
enbotiumbaigng 't dre unhavapgiitcr cahdiyrel factinsayaiaERts B cdneATALRYIRIKIRE IS a
stabl e or. copstant or consjstent or unchanging or unwavering or unaltered

dosi AGCFEH ntds ik URdsrspadsibat. 5-gemseasienat paliant porsonadiansceoraleyiation dfom
4- amyNQprivil Ngat i bat o dpi nt r a. unif attern,(e.g., a
m | |igram anount g’r E%%S?atn?;cg(}'ﬂgﬁérﬁ?’l ﬁ??%%%ﬂgno%‘ﬁ? {;egln%bé)rr £ ll}fgr&fi F{Uhss OBf day,
e. g. tredvecet rrayithen thehilgfiretion of esubin ttdaamennr ninngeranigl ctnHodweent s OKL titdtidhe
tw ce daily),

o R TP SO it o St o
Or CeReArQE BONGIHIENbT Whc URBNANGERG RlyitlNaY &Y i BGaiHOShRGifEHTeR. AS
used herein, the ternms "stable" or "constant™ or "consistent™ or
therapeutically effective amount of 4-aminopyridine is 10 milligrams in a sustained release
composition. In certain embodiments, the sustained release composition may be administered
twice daily. In certain embodiments, the sustained release composition may be administered
once daily. These methods can also comprise administering the 4-aminopyridine at or to a
therapeutic level (such as Cpyings) Or range (such as a Cpjnss range) in accordance with the present
mvention.
[00267] Embodiments of the present invention are also directed to methods of treating
or ameliorating a symptom of multiple sclerosis in a patient comprising administering a amount
or range of 4-aminopyridine to said patient such that a minimum concentration at steady state
{Cminss) in a range of at least 12 ng/ml to 20 ng/ml is obtained, or a Cpying in @ range of 20 ng/ml
is obtained. Embodiments of the present invention are also directed to methods of treating or
ameliorating a symptom of multiple sclerosis in a patient comprising administering a amount or
range of 4-aminopyridine to said patient such that an average minimum concentration at steady

state (average Cpinss) in a range of at least 12 ng/ml to 20 ng/ml is obtained, or an average Ciinss

in a range of 20 ng/ml is obtained.  In certain embodiments, a Chinss in a range of 20 ng/ml
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"unchangi ng" or "unwavering" or "unaltered" are synonyns unl ess the context
clearly indicates otherwise. It is to be understood that, e.g., occasional
pati ent rwocerplosssnce or devi ation from an ot herw se st blras2@io0s39a0d ,
consi stent, unchangi ng, unwavering, or unaltered course of trBléaghreml IS
within the definition of such treatnent. In certain enbodi nents,

titroahions @nhenhed BRul AR Mease dp ot reEAd)Mes 1 hé st {houy 20 ﬁ‘ﬁ/!nll iiyr am
amus'ﬁt)me{i ift AR OBE r}ﬁfngﬁlsoz?éurs P2 Fng of D6 n) l'c{oﬁ‘&%s?&f m&r%ﬁmeﬁugos' ng

regi nen, I'n ce ain e Ient 8 {'he t Rer apeuti ca fective anount of
4- anbmwrllldlnel 3] 54,10, 06,1171 §8,di¥s01 20 @e/sisindianegperdinmia salue ofip@Silt 2R3, I n

certaln enbodi nent he sust ai.ned rel ease conpositi pn na e adm nj stered
twi c&hdar 29 o1 4/ e%/sml HCE%MWQEH%@“‘% R s RBEE Popicies '?&%@B? %) %n may
be agdmi stk omcc.%rgﬁi érxbodTrha%@ delhods r%ﬁéb @fi a'i‘l’ea@@@ﬁg/ﬁﬁ t@dswh?/um tering
the 4Zami nopyridine at or to a t erapeutlc evel (such as Cmin or range

(sucbbtamed Cmi eeSin ambedinientsa@cOridante mngh of e l@ﬁfeéémg/mh\bfeﬁﬁl@iml [1500267]

L1 oV AGEr gt PGP b &bt bl Tt P Acl ) sl Hnra IRal it

conpyg¢ Signg1 3P NI B 6F 2 NFg/thl FEBIAhe T Inf ARGEnHodfin@il, ramayéra@h 08 6f gtdiud
patient such fhat a m ni num concentration at steady state (Cmnss) in a

r anged Oig/ral' iy ebigined imgemding enERditgynt. 4ns avtRen Redss 18ra dangs o E0inggmtange
of 20 IS f th resen veqnti SO
dir e%(f S[es aIlr’rgt rg%e? e(‘jthr egpélﬁé B};ﬁgglrre |1tc2)? g% p|4 §§ ]t6 lat gﬁr‘nl&?ﬂr 9‘? ﬁﬁglll’l

scl efabhf dvlrage PaipbeNimic bk i & 2y AdraNizst el ag 36,am)aﬁtngjmlranmgeerm1in
4-am nopyridine to said patient sucP that an ayera ge m i mum concen&ratl on
at steheymsplat an CaTeERGene RSTAE AT 4 1RRgL §R/ M O] Bage HilzlsrPé’f%ledr oo

N0/ Mherlaty ORAbANRRCS, O (A AVELAOR LHIRGS of Uy ﬁaﬁal@gﬁ‘gh‘i’iﬁ 1203 R/ is iobrpRial ned

In certain e I nents, In arange of #12123836
vl Bl Iigddrtast erabadimetits earﬂefeaiga@nnﬁsn afangbolint I2ast ri@/ngiml tp @5 owtrel isehodidnent s,

a ns of abo 20 ng/ bt ai.n in cer nss |n
SrBin SOHEPARS CODETE8 S Ao Ty S |of 24 Pori . 1951 718!

15 }@ 20171, 28823 19, 0075 RO & dBtain@Nd an upper I|mt val ue of 20, 21, 22

23, 24, 257726, or 27 nglm . In certain enbodinments, a Cnnss i a range of

at | east 192A8) nEmbgdlmnﬁgifrthe presebimyentieon ateralivediresiod te mskidveriteating Om n
n a ran f. t
oot fanreting S o in DR sclsfosk o dfent Gonfih e Efhinh bl bl din

obt apngsige bh 4%ﬁlh6pyhcﬁf[ﬁ)®d$am3ﬁﬁtﬁent audErtaam mmﬁmﬁlﬁ cbig@strativm anmtcmdy hame 11,
12, 13, 14 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or, 25 n%/qj
obt afGreds) in A TR ef ablepydimetpsio HhneipéisRfaiesd. 95 & ComssdBgupnee of 20 ng/ml

is obtained, wherein the amount or range of 4-aminopyridine administered to said patient is not
10 mg twice daily. Embodiments of the present invention are also directed to methods of
treating or ameliorating a symptom of multiple sclerosis in a patient comprising administering a
amount or range of 4-aminopyridine to said patient such that an average minimum concentration
at steady state (average Cpinss) in a range of at least 12 ng/ml to 20 ng/ml is obtained, or an
average Cpins in @ range of 20 ng/ml is obtained wherein the amount or range of 4-
aminopyridine administered to said patient is not 10 mg twice daily. In certain embodiments, a
Coinss 10 @ range of 20 ng/ml achieves a Cpinss of about 20 ng/ml. In other embodiments, a Crinss
of about 20 ng/ml is obtained; in certain embodiments, a Cyjyss in a range of 20 ng/ml comprises
a lower limit value of from 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 ng/ml, and an upper limit
value of 20, 21, 22, 23, 24, 25, 26, or 27 ng/ml. In certain embodiments, a Cpings in a range of at
least 12 ng/ml to 15 ng/ml is obtained. In certain embodiments, a Cyinss in @ range of at least 13
ng/ml to 15 ng/ml is obtained. In certain embodiments, a Cpinss in a range of at least 15 ng/ml to

25 ng/ml is obtained. In certain embodiments, a Cpings 0f at least or more than 11,12, 13, 14, 15,
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20 ng/m is obtained; in certain enbodi nents, an average Crainss in a range
of 20 ng/mM conprises an average lower limt value of from1ll, 12, 13, 14.
15, 16, W0 208/0938B9 or 20 ng/m, and an average upper | ipairtuseaiomessod? 20, 2
1, 22, 23, 24, 25, 26, or 27 ng/m. In certain enbodi nents, aBligiver alge
CmBS in a range of at |least 12 ng/m to 15 ng/m is obtained. In certain
enbodpnbht i, 18niGvdr 8geldeitngis?t pgaldaabainst. dn othes smbpdimgytsantayerage ng/ m

is optai i I g kN a.r t

| castmis hapol RGP hHETRAL T EH R BB RADE PSR, Con il PRAG R 200 e
Cnl  ngfnlafongiristeas hvedigeniover timatnvalie, ofliZom 113, 12413, 18, 13,616,17, 18,89, 3920 20,

21, 22, 23, 24, or 25 ng/nm, is obtalned. [00268]2 Enbodi nents of the present
i nveR®iYnang an ayaaecvprst figd! Yaluset Rodd: 88 €46k iPAgLOror s/ Bl-alh feiain

SYMEARL Sty th Rl Erage '@lﬁnggh% i('jaiﬁﬁ@ o3t 1EQE 18 UERRI & 19 n3ARE RN HEhEDNT 1R

I
anmount  or range of 4-ami nopyri e to said patient such that a m ni num
conceertainteimbndiaienst endycrsgataing @ mssigeiof anlasinlfengfnlae 15ersnl Gabtaptad to 20

/m is obtajned, Cri f 2 I t ai ned, i
e e SbpE e et nopyar ArHee bt damginl g S Rl b e s ot
10 N, E M AL edlBbdidhenEMRPSIRRLS  Qf oftah RaRr R 588E thveNtibom auer flig0 1 dirgect ed

to nmethods of treating or aneliorating a synptom of multi pi_e spferosis in a
pat i éht 280@pr i28i 7. ddmioni 3% egimlgisohiwmgdt dn gaghgd Ok Dreghimg pir ceiiane t o

sai d ti.ent sych that an ave e. mni.pum_goncent rrati on al_ steady.state
(aver BERUERSSHS it ool BF P eSS SR ARHE0 58T rihe R0 e,
or apyigvahidge CmnsS in a range of 20 ng/nl is obtained wherein the anmpunt
or range of Aam nopyridine adm nistered to said patient is not 10 ng tw ce

dai ly. | nl@®26Ph; kmbadisesinteritthe presapiimsatipn akg smdisccird oamethedi of 4EgliBges a
cm . . 1n ot had - ¥ / m
o OB aREufA0 a SRty Sr mipf ARk NIRRT Somfisidl Sihinlos AR il N0

conpoi sage af ldemsihopyridite twadaid pafient sarh thit a bininhiBy chrgenfrbtiorl 6t stdady stB¢ 19,
or 20.ng/m, and an upper. limt value of 20, 21, , 23, 24, 26, or 27
G mCmin e 51 ShSah e Lol G RUE sied S gdown A PelasdT ) o o
15 n il LRSE. arhflurft OF AR e IRAdhOBRdEne MnfHRRSed ) @id FRRAL Rinodl
Ieasgglgéa]&r}g?’%?ééﬁl%% ar#é(?hm S §bt0ai ned.&l%]r?l ceertai n en%_odi rn]an?ﬁls1 a Cr)]m'rss in
a rahgé mf teicel dmlst Himbodimentstof the pmepent inventolat arie redsd. direviesera micthods of
enbodi nents, a .Cmnss of at |east.qr re than 11 12, .13 4. .15, 62 # 12
1238 S8R GO g1 ymplom b Pgte s oS i 3 Py copgriving adginigBingf 'S
obt ajyeaat drRarieHeU- SMABH IR @, saRipaBYR SAEE tHalhi § Ser@fe BIOMUM2Qnoghation s
obtained; in certain enbodi nents, an average Crinss i a range of 20 ng/m

conpal geadyaalgfereaere Comerin|d fnge walatdeag 13 pgmlite, 20 pg/migs opipinedsor 45" 17,

18, azlngéragOer m(,-)nss in a range of 20 ng/ml is obtained wherein the amount or range of 4-
aminopyridine administered to said patient is not 17.5 mg twice daily, In certain embodiments,
a Crinss in a range of 20 ng/ml achieves a Cpings 0f about 20 ng/ml. In other embodiments, a
Cuminss 0f about 20 ng/ml is obtained; in certain embodiments, a Cpinss in a range of 20 ng/ml
comprises a lower limit value of from 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 ng/ml, and an
upper limit value of 20, 21, 22, 23, 24, 25, 26, or 27 ng/ml. In certain embodiments, a Cyinss In @
range of at least 12 ng/ml to 15 ng/ml is obtained. In certain embodiments, a Crings in @ range of
at least 13 ng/ml to 15 ng/ml is obtained. In certain embodiments, a Cpings in a range of at least
15 ng/ml to 25 ng/ml is obtained. In certain embodiments, a Cpinss Of at least or more than 11,
12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 ng/ml is obtained. In other embodiments,
an average Cpinss 0of about 20 ng/ml is obtained, in certain embodiments, an average Cpins In 2
range of 20 ng/ml comprises an average lower limit value of from 11, 12, 13, 14, 15, 16, 17, 18,
19, or 20 ng/ml, and an average upper limit value of 20, 21, 22, 23, 24, 25, 26, or 27 ng/ml. In

certain embodiments, an average Cpigss in a range of at least 12 ng/ml to 15 ng/ml is obtained.
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ng/ M, and an average upper limt value of 20, 21, 22, 23, 24, 25, 26, or
27 ng/m . In certain enbodi nents, an average Cmfs i a range of at |east 12
ng/ m to Wb 2ng/aess3y s obtained. In certain enbodi ments, Pam/EIENAZRIGN NSS
in arange of at least 13 ng/m to 15 ng/m is obtai ned In ceg ”gﬁﬂé?

embodi ments, an average Cni,nss in a range of at |least 15 ng/m 55 ng/ m
i s olhn a¢nternl embadigentsaim aemgedl HRNOLS, rasge Mﬂ@gtelﬁ’g/m$&) m‘n@[tnlhsacaﬁ&m@f nor e
than 11, 12 14, 15, 16, 17, 18, 19, 21, 22, 23, 24, or 25 ng/m is
obt alhETh RSt %@V%‘s’reeém sﬂaarﬁ?seoéz o5 LSO o 30 bRt | or

r angen eértAn aMbO@RXh b 8vaail O] St & 8 eds0 Islﬁbﬂi,- R e 1S NOysl ce
daily. 530269] Enbodi nment sgéc;él the presen? invention are a]l S0 dlfgfgg’ttaggﬂ to

net hdds 26f 2tlr8§t |2ﬁg 29 qang$ mgflat iingbaisdnptioneash ofuliie Poregsiog,eimsesainn a

G2l o BB TR Rl I RS e e B s T EREY pesil D) i n

a rangetwate ddilyl east 12 ng/m to 20 ng/nl is obtained, or a Cmnss in a
range of 20 nﬁ/m i.s obtained, wherein the amount or range of
4- ani nopy (9Q7RE  Smbodingnss eldthe prosantdnyrativa are also disectadztosmethodswidecating | v .

Enbogf %Qlt](%aﬁlg {il A @t ﬁ?&%uhﬁ}l’e%iéré}’ﬁ A f ef“eﬁr Coqﬂl‘us% fs% egdntnnl t E%‘g_f?r’i](g"{?f

treating or I ng {om o sSSP Y
conppi singg oédnanmmsp;erdlmgtcaszadlnpum\etnt Quchr mage n&hnﬂmﬁrasbﬂ@wan@h AestéRlySsadté

patl uch that an avera ni mum concentration_at steady state (average
Syt & rii g Hpe 2 g o) RS SRR A ORBRIED wthn

aVer AGSHIEAED Shetdin Thd ARG OF rade %9/4@11(111&1%)9%1% ﬂﬁl‘flinm%(ﬂonsﬁdﬁ'ﬁat%gp féqﬁ

range of 4- am nopyridine admnistered to sald patient I's no tW| ce
dai | Y0 mmtvdes dailn lé)rﬁomdlm@llyaltmsmm dall)r,amgiemgfth@: dhegylyrrdl 2 a@wev:es a

Sof bo I n other e di ments nss .of  apo 20 ng/
o) O 2SR b8 R i SR e TR0 B s 09 a T v A9B T e
conpriisedaity, | wey twlt:auaﬂwalswemgftwfceqml}1L6 ﬂag,twﬂe&daﬁﬂ 161§m J{@f.ce%u 1f37 19
or 20 ng/m and an upper limt value of 20, 21, f g

ng/ ning wwed&ﬂtfairrﬂe’wadwnﬁﬁrﬂaﬂy éwmdmw af ﬁlerpawget lofferalonlae@slso ﬂﬁecng;l m t 0

15 d f t | t
13 gy Bhrp3e QERBU AR ERILE L BIROT TR Rps e ST e s PP B, 5%

r angalmoinistdringeasimolimt rg/ rrailget @f Zﬁaxﬂg{opj;rldlse abtaidparient ucerhal ih @Ué%@ msnt S,
a Cmnss of at least or nore than 11, 12, 13, 14, 15, 16, 17, 18, 1 20,
21, BHuMM concenigliopoat Maady state (5%‘{eéfl8ﬁe@immsi)rincﬁ Fége ehisbdraseht ag/mlntoadbr age

0“ ”ﬁg?mcpﬁs ARQHLd, 2P aﬁ'?(rézﬂagé 8, obhai ?ﬁ of 39 a@ﬁﬁ% &@H&f%{@?&lﬁ by SF 29¢

s in a range o nngT conpri ses average I ower e of
f r omamg_e oﬂ_Q ;ami@gpytidjnelBiminBierdd7to b8l patEnt ornd2d0ngg nvice allady,alﬂ.faugrta\g@z upper
i m vaI In certai

enbo lr¥e %C%gglf)églézgdﬂgﬁyécel il 2?%&@?&"8’?5 Q?le)lggls({ﬂmffwhﬁ/ ﬂt}’? i)? % ng/ n

i's ofefied ﬂﬂﬂw 13.5 mg twice daily, 14 mg twice daily, 14.5 mg twice daily, 15 mg twice daily,
15.5 mg twice daily, 16 mg twice daily, 16.5 mg twice daily, 17 mg twice daily or 17.5 mg
twice daily. In certain embodiments, a Cpnss in a range of 20 ng/ml achieves a Cynss of about
20 ng/ml.  In other embodiments, a Cp of about 20 ng/ml is obtained; in certain
embodiments, a Cyinss in a range of 20 ng/ml comprises a lower limit value of from 11, 12, 13,
14,15, 16, 17, 18, 19, or 20 ng/ml, and an upper limit value of 20, 21, 22, 23, 24, 25, 26, or 27
ng/ml. In certain embodiments, a Cpinss in a range of at least 12 ng/ml to 15 ng/ml is obtained.
In certain embodiments, a Cpinss in a range of at least 13 ng/ml to 15 ng/ml is obtained. In
certain embodiments, a Cping in a range of at least 15 ng/ml to 25 ng/ml is obtained. In certain
embodiments, a Cpings of at least or more than 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, or 25 ng/ml is obtained. In other embodiments, an average Cpinss of about 20 ng/ml is
obtained; in certain embodiments, an average Cyings in a range of 20 ng/ml comprises an average

lower limit value of from 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 ng/ml, and an average upper
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63 #12123836 v |IBlight et al. In certain enbodi ments, an average Cninss in
a range of at least 13 ng/m to 15 ng/m is obtained In certain

enbodi merwe,20em9383er age Cni nss in a range of at | east PETAL0M/02397®5 ng/ m
is obtained. In certain enbodi ments, an average Cni nss of at BRgatt@r nore
than 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 ng/m is
obt alimedvalne ebéh 26, 2h@3f ot &golhar 2V medek tlaicarteipsothod@mngs, ap EeragUsniss or

ar 09 Aot SeRh el 0 SuRAE ek le S o REHAT MaphnlBls. 3 el 1o

met hods,dh d r@@é ioficht deasan®lighnbtd NG /sy iPbeEIned. Myl dektpinCedbbdimefisSah N a
patient conprising adm nistering a anpunt or range of 4-am nopyridine to
sai dapaeseheinsBATangat! 3t lshl Tgmd sheehe/Mats ehtaiaed. dp sgdgin sphpdinents #ks) i n
ara at 9 ng/ { 540 ienegl,»n0 Cayeg | range
of 2%%ggnfm‘ﬁéé’%ﬁ?%ﬁ%ﬁ%h%"teﬂﬁ%fhfe}‘qal?bhjﬁﬁ6@?’?%8@ O iy % e
adm ng/atlas etitaired s &n daghadfi the fore goingitin tertaiy embodmneahad, khe, and@und ongpripwiof d- dai | y,

11 twice daily, 11. tw ce dai | 12 jce daily, 12.. twce
dai | ,Hmyr?ﬂmfv'bﬂ%laﬂﬂsﬁeﬁﬁgﬁéPs“%lstwﬁg I%eai_w"l?? 5%» Y45t lcaﬁ?lfﬁqf;gs g
twi cyidaidaly, L5 Wl &MEE Baiflai1DYmg IRice dafly! m.sensgamky dath® MOmbWhG& dlaky! v,
16.5 ng twice daily, 17 ng twice daily or 17.5 ng tw ce daily. Enbodinments
of t h&3pneseist datyddtmg twine dady,sld. dingdwiesdlaily, hemgadiceodailyy ab inmgytvaee

| i,or at,i : f mul.tinpl |
ani firbe dp i RuELTBhATY 3 tiige 8B- 17 ol RSt Bief e RenEBhis B ent "Sucn
that an ay®2agp M dUrEHeERIEaEHE af thempalicsl eayctist atdubieraghopfidiss) m a

range of at least 12 ng/m to_ 20 ng/ i s obtained, or an average Crmin a
range stmipptase) apce dailbt by ers@in gmbedimsnisha therarayticdly efdergiae gmount of 4-

4- anj e Tl ssai d % i t IMike.dai:ly, 10 5
o 1 o Pl Gk kARG HAE A o B Sbodifelif oMb HMISRARE L
12. Samguiitwiof ed-daidopyridide N3 tintgstetad | thricd 3dblyny Inwicegaid aehpodidniy thavi ce
daily, 14.5 ng twce daily, 15 ng twice daily, 15.5 ng twice daily, 16 ny
twi cetrepycally eeficige aiopt ghrrapiingpridine i naﬁfarglmwn f??“!?t‘f\’ﬁf%t GRGE dai | y.
In cg&@&i&m@'%gg@eg& ggﬂln%ﬁgi(jnn a range of 20 ng/m achieves a CnnSs
of about 20 ng/ I'n ot her enbodi nents, a Cm nbS of about 20 ng/m is

obt ai ned; [00272fer Inatartagnbodbderng, tee Cedtmesisisi an anpramgecdf of20 syrgpioin of
conprises a,ower limt value of from11, .12, 4, 15, 16,,.17 19,
or z@Uﬁgﬁwleraﬂ& SHAP EpISTeapiEOf IRPYbE oY llone ). Byergyenppaindis 3B o 57
ng/ ”ireadn@nﬁﬁrifn?kc_ﬂzeﬁﬁﬁpgfﬁ% tomPofGMuke sdlerdsik HER a®incdasingastimpovigf M to
15 ng/m is obtained. In certain enbodinents, a Cmss in a ranPe of at

| easwalkinmipepd. Ingenginrgmbrdimenty shairepsaent) i improvement of a symptom of multiple

sclerosis, such as improving a multiple sclerosis symptom parameter selected from patient’s

global impression, clinician’s global impression, lower extremity muscle tone, lower extremity
muscle strength, the Ashworth score, or spasticity. In certain embodiments, the therapeutically
effective amount of 4-aminopyridine is administered to obtain a Cyygs Or an average Cpinss (OT
respective range thereof) for an extended period, which is at least or more than: 8,9, 10, 11, 12,
13,14, 15,16, 17, 18, 19, 20, 21 or 22 weeks; 3,4, 5,6, 7,8,9,10, 11, 12, 13, 14, 15, 16, 17, or
18 months; or 1, 2, 3, 4, 5, 6, or greater than 5 years. In certain embodiments, the extended
penod is for the lifetime of the patient.

[00273] A further embodiment of the present invention is a method of treating multiple
sclerosis or the symptoms thereof comprising administering a therapeutically effective amount
of 4-aminopyridine to said patient such average plasma concentration of about 13 ng/ml to about
15 ng/ml is obtained and the average maximum plasma concentration is not greater than about
15 ng/ml. In certain embodiments, the therapeutically effective amount of 4-aminopyridine

administered to said patient is not 10 mg twice daily. In certain embodiments, the
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certain enbodiments, a Crinss in a range of at least 15 ng/m to 25 ng/mn
is obtained. In certain enbodinents, a Cmss of at |east or nore than 11,
12, 13, Mo208/09389 17, 18, 19, 20, 21, 22, 23, 24, or 26Tn@k0ﬂ0/0i2397(b2
obtai ned. In other enbodi nents, an average Cmi nS of about 20 g %
obtained; in certain enbodi nents, an average Cnl nss in a range of 0 ng/m
corrpl}iemuamlla\&feag& émmn otfl4FBrﬁ1nv@}ruBnﬂ)idlfnlhiHBréd.to sh?d pdident kot 15,5 b, 17,

18, 19, or n ave e upper 12123836 v | Blight et al.

i BVl B o %eﬂala il Oégnefé% th ferapgliicaty sfecsre AIGPHAL 0 I%a@é}(’?éﬁlﬁne _
embodiiRiiSred 39 sAY PaBGR iCnol16 P fiaNas] gpflo%t C%}%&te dfiynef m# mceléal I's
obtained. In certain enbodi nent an aveérage nss 1 n"a rarige of Ieast

13 ngl.rmg bvies dﬂl@/ 2 hg telse alaited 2. mgd@mt%ldanlyem)utg e dailyarh3 é\mg a.gnee Cni nss

in a of at Q .is [.n

enboﬂ?‘ﬁ?eﬂﬁsmg éWCS\?%ﬁ la“%?i&%%‘c%?%‘ E'éat'g% tyjee r?'Bﬁ @gﬁ“gﬂm‘i al Y126 ng 15,
16, tice 48y, 18,5 rﬁ@tw@éda]%?— 1738g tvéée d8lly &0l oM wice daltai ned. In each of the
foregoing, in certain enbodi nents, the amount or range of 4- ani nopyridine
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t W C | ny twce daily or twice daily n
cor LA bodinhtY; 28 haF At GG SPPRUMCPE. OO Sy AMYABEYE | di ne

s agmmainshoted 10RFSdRidov. INebeil ehBoIRAR! MRhDrodniAELARS f calely

ef fective anount 4- amnopyr ine I's admhistered tw ce I'ncertain
enbothaprintag |east abhetr%;%uﬁn catalnyembd)chntemsethanmprttvemﬁ:nmmamlhmgypwdl mey bes

adm ni ter rice d rtain th peutically

ef f e%tt ?i%?b‘m?f &Or%wn%op;'}rl' Sii 33' éﬁggg i gesz A%Qﬁ?f fOs/glrst]éll HEHT el ease
conpgﬁb@d@@n@r X iRPRSEmE R BASRIGRINPSId heR- béaa@azgsl deup%i/@'m certain

enbodi ments, the treatment is an i mprovenent of synptomo nultiple

scl esmBIEmeRigc heatmprazeraess| lﬁgwélklﬂgrplv@dl lmlgy vb&l i hﬁgstabbdut t45%.| ninceartagi n
enboghg&ﬂltn%ntst {}:18 1&%?0%%1%%9{ in W lﬁ(lrﬁ%r DuErRAl axgb t%f(as é@oggg]%glfm]l%u 8@#{ . rl|

scl efosi's, “suc |ncrea3|ng or Fovi
enbodl, msnug, 43, hfm ureag MNbr 56%i Mpr @vaeehbedim2nsy et ieipréfenteat i Waﬂ(lng
scler05|s such as inmpraoving a multiple sclerosis synpton1paraneter

sel eteed My e Hdgaseakow SV obh cartapt @aBediments) thejimprtyemen) whan msp%@%l on,
| Oveha XL LEILLMN UL PORraid ONBIAREAL S saapfmg%lmﬁﬁwa% b Bpeciiay BOT LD
erapeu I'y e

score,” or spasticity. In certain e Iments ective
aruaitleast abbua Do pnrdedainemtmdadentsitsd enadvémer b siatkigg Gracd amyderat ieagver age

Cmmasbog.r? 6£%. In certain embodiments, the improvement in walking speed may be at least about
70%. In certain embodiments, the improvement in walking speed may be at least about 75%. In
certain embodiments, the improvement in walking speed may be at least about 80%. In certain
embodiments, the improvement in walking speed may be at least about 85%. In certain
embodiments, the improvement in walking speed may be at least about 90%. In certain
embodiments, the improvement in walking speed may be at least about 93%. In certain
embodiments, the improvement in walking speed may be at least about 100%. In certain
embodiments, the improvement in walking speed may be more than about 100%. In certain
embodiments, the improvement in walking speed may be more than about 150%. In certain
embodiments, the improvement in walking speed may be more than about 200%. In certain
embodiments, the improvement in walking speed may be more than about 250%. In certain
embodiments, the improvement in walking speed may be more than about 300%. In certain
embodiments, the improvement in walking speed may be from: 4100%, 4-20%, 5-20%, 6-20%,
7-20% , 8-20%, 9-20%, 10-20%, 10-30%, 10-60%, 20-30%, 20-40%, 20-50%, 20-60%, 20-
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respective range thereof) for an extended period, which is at |east or nore
than: 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1 or 22 weeks; 3,
4, 5, 6, WQ2810/938390, 11, 12, 13, 14, 15, 16, 17, or 18pomrisk&p/oesy7®, 2, 3,
4, 5, 6, or greater than 5 years. |In certain enbodi nents, thdlaktemded

perlod is for the lifetime of the atlent 00273] A further enbodi ment of
t he HH0&setd-1G0%w.ext | @e.i X-55Qret Holb W kqoeleﬁoi(’ﬂgloﬁtﬂ Vp18-200 erl§8i=2 0% o he

syrrpmb[rg (}O/hereof conprising adm nistering a therapeutically effective
anou 107 4-ami nopyridine to said patient such average plasma concentration

of about [B8278) NEmb&limkat ofl Shargredeni Snwahtian ned alsd difeetcdver agehadaxefrum
pl asma concentration is not greater than ab In certain

t .
enboabheianisally Hacreasisiea el ing athegd &pf & chatigal gﬁﬁhﬁ?mggl‘fﬂ%‘ﬁpﬁépmwsﬁg
adm djn?l&l Ee%ingtﬁ %g&#gg%lgﬁg diveNGhodd) 804 tamlﬁ'@py?llalnleYIO kdid (iﬁ[lhﬁ' for an

enbol v IBlight et al. therapeutically effective
armumtemfed@eam obpyie i mtaadﬂnbmhmemte,dht oxtsmded g@apd et I¢ast Hidt. 187115 18y t wi ce

ail I t f
4=l hddyhEaonCh-damt Rk 8F 864 5585 & bt Port® el bl 10 Mg el ddl 1. 10,5
”U tm GfontRl by 1, é13 g 5 W, 8 peditdrihanl § yéaﬂgg ﬁlvueﬁ@lnd@mb@dﬂmalas nrge temeﬁ@eddau ly,
tw ce daily, ngtvmce daily, 5 ng twice daily, 14 tw ce

dal | ycr10]:l4155fon‘gletlvfﬁnme dﬁnhg/ pati<®t.rgn tcwtzg@ eﬁ&qoﬂyneni% the Hfgrqpﬁpt(}p@lla ﬁffeﬁtlvel6 g

tw ce dall .C dai Wi t dai ly.
[ 0023y}t %F"P’H]Or?ng%%d llh%{ 3 m rosvtaelﬁrgdngg%irfxmgﬁw%zm%nnglgdwﬁ%@ be at
! eas&m@@ﬁﬂknt(sofhenﬁfs@u{eﬁar@)ea& c&np(ﬁml(ﬁm mly 1, adinisicted 1Rice ]c&;ly14As Sed 16,
17, 18, 19, or 20% In certain enbodinents, the inp rovﬁmant wal ki ng

speektreiay Hw@o@mlq @a@@seatsbwlk@t& SHeSE a5 £ HFARSISIONY, ingreascyyithew any deckgse ?’6 27,
28, 29.0or 30% i i B, in wal Ki ng speed nay
be awaﬁkénzgss[pee fm /Fn% ({‘e bé@t glbn%gt gh%vﬂg#tag}%%}g |rrproverrent i n wal ki ng
speed rray[[ine’?a]t Flga&t%aqutts A6 261S WS- E2 ptbme eéhdd dslohieinted ,in taheorilanse ovinent i n

vval ki ng speed may be at about re,t 1, 32. 33..34. 35,

apihodBol Bea InfguT At D8R GHG APHARE S %f%l??ﬂf&fm}a?&md‘“% vl ki ng
spee gﬂ@} LH.f KO%edifdncertain enbodi nent s, the inprovenent in
wal ki ]x)sﬁf)ﬁeég licis b eastt ab%ut n45% In certain enbodi ment s, the

i mpr overrer(mzn'n] mgmer@ @qpeceiithmnb@tlamwfé&%lkmatm@ﬁd grdrampslaionteasy. Aot 41,
42, 43,

i mpr ‘ﬁtSt‘i‘ es\/\’/ﬁlﬂ?ﬁhéf%‘gg@%}éﬁﬁgaﬁ ¥ Itg%s glgjﬁtb ﬁ:gfg% Pﬁﬂi‘%} %@?ﬁme

embogi 0’ Riadses T ambURtOM SR or ﬁhp@@ﬂakl tﬁ@ls&pﬁeﬁbem}/ sl thit theaswitlabalkin5% | n

certain enbodi nents, the inprovenent in wal king speed may lg lation in the
speeds below 1.31 ft/sec which is 0.4 m/s are generally only able to use ambula
household setting. Those with walking speeds between 1.31 fi/sec and 2.62 ft/sec are able to
walk outside the home but only have limited access to the community, based on limitations in
maximum distance that they can walk and the need for assistance. Those walking faster than
2.62 ft/sec are classified as full community ambulators with access to most of the wider
activities of daily life. These classifications are marked here by the horizontal lines at the
appropriate speed, in feet per second. The line at the top represents the lower end of the walking
speed range for an unaffected, healthy population. In accodance with the presnt invention, a
subject with a condition such as multiple sclerosis is able to walk faster. Thus, in accodance
with teh presnt invention, with reference to Figure 46, one is able to move to a category of
ambouation shown higher in the Figure. For example a person who formerly had Houshild
Ambulation can then achive Limited Community Ambulation by methods of the invention.

[00278] Figure 48 depicts interim patent-year experience in three extension studies

(MS-F203EXT, MS-F204EXT, MS-F205EXT). This diagram shows the sequence of extension
studies and the number of patient-years on 10 mg bid, with a cutoff of November 2008. The
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at | east about 60% In certain enbodiments, the inprovenent in walking
speed may be at | east about 65% In certain enbodinents, the inprovenent in
wal ki ng sweedivmys3be at | east about 70% In certain enbedirnsne19/0239ne2

i mprovenent in wal king speed may be at |east about 75% |n ceBlightRt al.
enbodi nents, the m’gr ovenent in wal king speed may be at |east about 80%In
cert mtﬁ xppows Asatssthescrsudipgridbe he me bI% duat kiap@vepEXY matignihecagt asl @dbe about

85% 0 SRkt aB‘B)O (lll.gﬂé) g)lrm&és an Lg%kl@q?gt%gﬁﬁtesgﬁa%})& g at?go?gg:en‘%}ﬁt qge at

| eas about 9 rtain e npr ov enent T n wal peed

may heeatior; @ssliodldtiic B58atidnrre asdfal mdesthadiciRnhg ablche bergpripdaiie lﬁir thél
wal ki ng speed may be at | east about 100%.Iln certain enbodi nents, the
i mpr BVERSHP ﬁ@dvﬁflﬁ?tﬁ@%%é@eweb@%P@lﬁ fglcabout 100% In certain

erbodi Ten a7 et TR 8Y SRR LA G SPAG Tk REIHRoLDAR PhAl: 150%

In certai h enbodi nts the 1 nmprovenent rn wal spee nore than
aboupatR@0%ithl morowi traiah l“tmq:bonhalsrdaﬁs@d bha Crigir cmvgﬁmnt than \B@IMthnnsmedds may be

nore than about 250% In, certain enbodi nents, the i ovenent | ki ng
peotTg MRSHE PHik b B AMGEORT oot P e he e RS TG, Dpiial RIS enon
|n_viglihg paRaRd THRY ibgech ke A4ARDs (Minid0 Y BoRUnE iR OHion] aie Qe ful En20%
9-20% 50% 10-30% 10-60% 20-30% 20-40% 20-50% 20-60% 20- 66

#121@@83@0% Rl ﬁ@httoévp camedlam%wcls@mgd@%bs Bgugs 0oy Mee: B! Bl 509,

100- 100- % 100 0% 1.00- 00% s of
t he ?)frﬁgtsenntm fl%c\(/)é(g ron’ tgr%}gga rec ?E}fe mve eL lﬁmnotegfﬁl{%ggluf i

I ncr g6l Lge mhkdalglﬁcﬂe@dgmm@ vBRkk eﬂ@or\mdrht}fmb thJnel $QBell'gﬁﬁl| $1 wmsgrnmgl ng
admi ni steri ng a therapeutically effective anount of 4-am nopyridine to said
pat i thpg/mis 1471 @gtelnded period of time. In certain enbodiments, the

ext ended a t , vad 14, 19,
20, 2 1 oPﬁZﬁﬁ’ﬂeZﬁ?s gg%rg%s baSeligld: scdle fob i podieys Uy é%lué,ﬁfﬁﬂe?%éﬁs or
18 mymtrivemaay 7). 2I'hu3, méthods ob theomventemt @ usb@h abd yeéarasioul nand eabtecaionbe
enbodi nepts, the extended per|0d| fo lifet rreof the patie

cor LTeb b ek e HEh RGaTol et S b i rathit grtnt. © This ' "

4- amyReRYS 'o?“tlﬂ:em'véntﬂ& e sk @Y ARG effadiofy ahdhhRdo ! €RS&1 6@NPAShdHIRNan | N
certain enbodi nents, the sustained rel ease conposition nmay be adm nistered

t wi cenptavénynt instha 948 We t 2isenre fonatsohicet paitenéaswlatnpm/alrkpng cgybedignang, &
(i abSouilog iSRG Pl AT s EERRRS et e Y OB PR O R bR B2 aahi ot s
an' N@os 12 outcone that is obtained in accordance with
[00281] In addition to the MSWS-12, various parameters known as quality of life or
activities of daily living are known in the art. These include, e.g., Impact of Walking
Impairment on Daily Life:
* Navigate between rooms in one's own home
* Go to the bathroom
* Shower
» Care for one's children
* Cross the street safely
» Stay employed
* Shop for groceries
» Cook a meal
¢ Climb stairs
* Exercise
* Participate in social activities.

[00282] Methods in accordance with the invention allow a subject to achieve any of
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met hods of present invention. In this figure "off fanpri dine" indicate a
pretreatment val ues; "on fanpridine" indicates outcones of the invention.
[00277] Rvouow/883depi cts the correlations of wal king spesdsanmd/oasybyhati on
cl ass. For exanple, studies in post-stroke patients have show%ﬁ%ﬂpét [t is
possible to divide theminto three broad cl asses of anbul ation ased on

i nporthafirgdingmdictd thay spedds| achiol sublahcihiioss bafokd MeiHddesh speatscbeimw 1. 31
ft/sec which isl 0.4 ms are generall ogy able to use anbulation in the
hous dol YR 3ipyY apHbjset tirRicympry ahths Jetapnabatiseerhere theyrywors dignigddn 2. 62
ft/ sereiphifLiRRb Schibvalck aOiMisk 9&cidie home but only have limted access to
the communitfy, based on lim'tations in maxi num di stance that they can wal k
and t he nd@@E8br Maibodstinncenrddivo sathwht kivegtibastier farhaain@itg fripreeandit e

classified as full co nity. anbulatars. with access t st. of the w der
cott o1 ¢ E0rBh alioms Ty PrciafisBE i Bhint st PaRG G n ol i In Flerosty it he
hor i pafiér) wheesuchtsyulifomP piaRkical ehasRe8tic] Pall€elindi8y o5 8SMMstatlIE wal nE at
the top represents the | ower end of the wal king speed range for an

unaf PECIXBY Késriwy puldissad . 4ramiacexsithme ebyv adminissripg es ntherapowivallpn, a
subj ..t i £ 1. Jqul 1.1 0l e.sclerosis i,s able to wal k faster.
Thus?ﬁ%ﬁwgca%b a?]ggg\?\n "ﬁdbty Zﬁﬁﬁ%r@g% flﬁ%ﬁrﬁﬁte&{rev\}\ﬂ% P TL RSO o 46,
one ioé saichesgmoptomy epdrematet; atRgasiyridic, aneyatihd@ng SGoWhntgh8sn)i N Wmhenki gur e.
For exg | e a person who fornerly had Houshild Anbul ati on can then achive
Li ni @& O&%ﬁ%n' £ PasgtiEathab s phainetsdds walkingeatihventliherpretioue pefiod-iofur e 48
depi i 1 tiens - I ri i rge ensy t udi

(VB I S RO N BAOR A A ReM Eor SRt e Beffantt o
ext en®nt; §tUdi €5, &nd. &, BelGumbene dfanfdétyeant - years on 10 ng bid, with a
cutof f of 2008.. The 67. #12123836. vl Bl.ight et al. total exposure
across th&@%@fﬁ@fe&odapfﬁ?emi@% oocogggge\ﬁgémglyg}g ‘m@"eﬁ‘a‘t’?@ﬁgﬁy’é‘é}‘s as
of tfifa Paen?QGB. mlllipke FRlrdsiPEAMPEESe A BXLIRA e E&my%ﬁ’éaﬁ@qﬂso}ﬁgd in

accordace wiht the invention; nethods of the invention are usefu
ef f i ehdiapuBorydingipesatdopBisnt averiamdextanded periohef timee Pes nodgermnde can be

pati - apeters.set. forth i.n thi.s figure. [00279] Figure 49

b s EH IR oS RALR BPEust sl pl e it Ao iorampie o sbiaie st  ent

Wi t hrefigenal ormeRahtifelipuiation as teef matedyc@cda v reRliveall ati&d intthanh&fis a

mL/ n'énute; this sanple patient was male and is understood to be somewhat

| ar gEPCLHMER PTecTRES] ERRroYARant §ladive dp arigkirencgarj nosmatiskhpepulations adendbce Wi t h

Ui S mhin@tfafec RLORMY Aheld'id QHIRULEAI RS U5 the AL PRLIGRELQUR \ANd, abl e

to be carried out 1ncluding Cmnss vafues of -or ror an 11 Hg))rﬁ/. in
relative to a reference or normative population.

[00285] Methods of the invention also comprise achieving sustained improvement in

walking speed in a patient with multiple sclerosis comprising continuing administration a
therapeutically effective amount of 4-aminopyridine to said patient over an extended period of
time. This sustained improvement can be relatively growing in that there is an ongoing growth
in a percentage improvement elative to a reference or normative population, or this
improvement can be relatively varied in that there is a fluctuating percentage improvement
¢lative to a reference or normative population such that there is a tendency to do better than the
reference group; when the improvement is relatively varied this can include periods when the

subject patient may do worse relative to a reference or normative population.

[00286] Caveats, Negative Limitations, Exclusions:

[00287] Moreover, embodiments of methods in accordance with the invention can
specifically exclude embodiments that comprise administering about 10 mg of a sustained
release formulation of 4-aminopyridine on a twice daily basis. Embodiments of methods in

accordance with the invention can specifically exclude embodiments that comprise
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addition, in accordance with this figure, nmethods of the invention are
useful and efficacious and able to be carried out including Cranss val ues
of (or nowewiweneyss¥ ng/nm, 7.23 ng/m, 11.14 ng/m, 14 mgIrs2910024399d),ng/ n .
[00280] The average baseline score for the patients in a study [&l ) was
approximately 70 Thus nmethods of the invention are useful and efticacious
and adnentstering abant | e mguiof 4 hastaisehicka sa forinujation @fdtarhinop el ilSWa thicescor e

f uhj ect ti.ent. Thus thods qf the inventiqgn are useful and

ef 11 cab S B P ST PaCeslineeats BemratamcIinee crokdehe
VBWS-c 1t dHBO1S tifa@ omph sh@fihi sRMnio & a ROIREIEH] Biis, WY.L %@H’g@@ G} ained

popul ati on noves froman initial "MSWs- 12 score (e.g., O 0) to an

i mpr dviéassstemelatien gf 4-aspingeyridifoir@nge phHabwdiloi G g tfreclMGhisl@eldy ar |k ous
ara S ual i of. life.or actiyities.of daily living ar nown
o REE O GRS 03 Rt o s B e g e aror o ity

Li f e:the Nawengai eab epaviiaally aRoBidt Rn®OEingen@Mhah 0fBprideCadrRintsi§inRal fia0smily Shower
Care for one's children Cross the street safely Stay enployed Shop for
gr oc &Mt o §id formglation of pystpinadaiclegse amtiappyrishne plghoiut 2P ange Embedivieats

i et 2 ' - it ' ntiqgn .allow
aub] oy MEodt ARG, U, BE5RGIEER et fle M F <SPS MRt gPetne o
t hey compirde neimiasteriay ea stoclh @dilyi winbyits bf hefbad eforvibhios sofi BusBGeQr dapse Wi th

the invention allow a subject to achieve any. of the forgoing better, where
t hey PP P O TR ia{'ibt?qdi”ﬂ?“f 8! BeHcdy in asserdanes With the iy eniongas

[ 00285dciVBIROMG IR GRESHHBMS Ehatl dobhpril€ adRYGEEHAL adbl? Yall 9 TanfBRLP HRLNLRY
Pt ?"gr?nntﬁgtgon of sustained release aminopyridine in any amount in a range from about 20 mg to
about 35 mg of sustained release formulation of 4-aminopyridine.

[00288]  Accordingly in each of the embodiments in the paragraphs that follow (until
the next heading), further embodiments can comprise a negative limitation or a caveat or
proviso that will exclude embodiments that comprise administering about 10 mg of a sustained
release formulation of 4-aminopyridine on a twice daily basis; embodiments that comprise
administering about 17.5 mg of a sustained release formulation of 4-aminopyridine on a twice
daily basis; embodiments that comprise administering any amount in a range from about 10mg
to about 17.5 mg of a sustained release formulation of 4-aminopyridine on a twice daily basis;
or is not administering a total daily amount of a bid formulation of sustained release
aminopyridine of about 20 mg; or is not administering a total daily amount of a bid formulation
of sustained release aminopyridine of about 35 mg; or is not administering a total daily amount
of a bid formulation of sustained release aminopyridine in any amount in a range of about 20-
35 mg sustained release formulation of 4-aminopyridine. Embodiments where, there is a
method of treating multiple sclerosis in a patient comprises administering an amount of 4-
aminopyridine to said patient where that amount is an amount that yields a Cpnss in a range of
20 ng/ml in either a) the patient or b) in a normative population. In another embodiment, a
method wherein said therapeutically effective amount of 4-aminopyridine achieves a Cppss in a
range of 12-20 ng/ml. In certain embodiments, a Cppings in a range of 20 ng/ml achieves a Cyyngs
of about 20 ng/ml. In another embodiment, a method wherein said therapeutically effective
amount of 4-aminopyridine achieves a Cpinss of about 20 ng/ml; in certain embodiments, a Crynss
of about 20 ng/ml comprises a lower limit value of from 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20
ng/ml, and an upper limit value of 20, 21, 22, 23, 24, 25, 26, or 27 ng/ml.  In another
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of a synptom paraneter, characteristic, value, finding or manifestation of
multiple sclerosis in a patient, where such synptom paraneter,

char act erwet2on/09ssbue, finding or nmani festati on was preecoaskgrontireti vel y
addressed by 4-ami nopyridine, by adm nistering a therapeuticaBliyhethfective
amount of 4-aminopyridine to said patient (after previously achieving an

i pr gméﬂdamenofa metbbd $ymiptating npatiplesstlergsiscinar pasteer C(snprmlngzaildumpstbnmglamg or

mani fest arret r.that is i

e PGt P ino Ry 0s UGS eTER bt B Preaby: ki cpatorptadyt 15053 14
15, 16 15, 1176 ar7, 18, weeks;213.22423524,625, A6, 87, 9r 28Chg/dil is dBaled. 1:inrﬂ?1BEH%§, 1,

2, 3, 4,5 6, 7, 8, 9, 10, or nore than 10 years. [00284] Methods of the

i nveAnbedmens ¢ '@éfrliipia|f91'etfﬁaélnﬂtlallhﬁliplﬁgsc|lm$lﬁ)\vléé PAEFIM qognpatsinigi agmimsteringaa i ent
with, I, eri peuti cal |

ef f et ehtﬁé@feﬂe?{%@éﬁcﬁn&%&? T a%l'g 0 Sﬁld #.g%ﬁ%”t‘:g%a? aeﬁm‘ﬁkfhen}c%’élﬁe peri od
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essentially uniform percentage i nprovenent elative to a _reference or

nor B HRle BAFarian B RAUGH cPRPYsipy; adUnigisaae @ dherareuned i sTlsiye gmpwd@Tn t hat
t her i e, t e or
or T B g PR o el T LT LR ERAS: Ol

i ncl obleinpér i bdsnethen etdbedlsmzb} emtmq:lhd)d evtieraiaysadb awonste of el-ahinvpyridina is

reference or nornmative od f the in entlon al so
o aaTudhy Bl Gy By Rab™ht Ss uabhe 1 apolisr ergTcaba MAVEY SETEht vi t h
mul tipd @m%%t%f%hﬁnﬁ)ﬁﬁ?&h@ e G| FeaD e C%%@di"a? IagtdrafoR thienapeutizcal 'y
effective ampunt of 4-aminopyridine to said patient over an extended peri od

of t i‘h:el5 Thi ¥/, slﬁs!%l%%éh Eﬁ)rl’évéﬁe}& 26a%7 bymlellatonvewow rig danpounhaf t her e

is ap 0|n rowth age i roverret a reference or
nor n% %lopul at’l olr?leld aElg n{) %vgn@r)? oI, Sﬁe}ﬂ ‘QPéﬁ@’*%éﬂ%’& ih t hat
t her ﬁ)rreSp@lehletdd@é thag whex a@rﬂtlﬁisgaed s aveneive cﬁlra’etewee bépdatlo@f eitgRce or
normati ve popul ation such that there is a tendena to do better than the

r ef ePEHRES mﬁfat\jfﬁﬁ'étrprtrﬁ‘é'elth%‘r dhebred?, 1% 1pelatlifv bty harlaw/mhitls Rlasma ncl ude

i nct he s e or
ﬁg; n%g?l\slglgopuf’sé’tl 5. Q([:a‘ﬁ%%% grgélcewggﬂﬁfgggt?%v{ee {I t%g%?ggﬁlgm{tg?%ﬁ@?ons;
[00287] M®o28¥er Acemntiogiynentmsbafimomt dfabls praseradaventian cempritds ¢ methodvent i on

can specifically exclude enbodi nents that rise admnisterin out 10
o oFane B el SR FORRT P IS SRR RRARHE drima o £ iai | y

basi §. safah@idhi ok $ha0h CTELRPdBIchA RARRE ANAE, V8 tR_1hasi nyant (@ ocem 21,
speC| f| cal II excl ude enbodi nent s that corrprl se 69
, 24, 25, 26, 27, or 28 ng/ml is obtained; with a proviso that the amount of 4-

ammopyndme administered is not administering 10 mg of a sustained release formulation of 4-
aminopyridine on a twice daily basis; or is not administering 17.5 mg of a sustained release
formulation of 4-aminopyridine on a twice daily basis; or is not administering 10-17.5 mg of a
sustained release formulation of 4-aminopyridine on a twice daily basis; or is not administering
a total daily amount of a bid formulation of sustained release aminopyridine of about 20 mg; or
is not administering a total daily amount of a bid formulation of sustained release aminopyridine
of about 35 mg; or is not administering a total daily amount of a bid formulation of sustained
release aminopyridine in any amount in a range of about 20-35 mg.

[00290] In certain embodiments the sustained release formulation that can be excluded
is: 4-aminopyridine-SR, or AMPYRA™ (Acorda Therapeutics, Hawthorne, NY), or a sustained
release composition for 4-aminopyridine as set forth or as claimed, in US Patent 5,370,879, US
Patent 5,540,938; USSN 11/101,828; or, USSN 11/102,559.

[00291] Accordingly an embodiment of the present invention comprises a method for

treating multiple sclerosis in a patient comprising: administering an amount of 4-aminopyridine
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#12123836 vl Blight et al. adm nistering about 17.5 ng of a sustained

rel ease formul ati on of 4-am nopyridine on a twice daily basis. Enbodi nents
of met hodwoi2n1oa®asspdance with the invention can specifi earlus2e@nobisde
enbodi nents that conprise adm nistering on a twi ce daily basiBligheiald.
amounts of a sustained release fornulation of 4-am nopyridine in range of
abouto sd pFtidt sgeh( thet thel amguny it wni empiet] st reldstaalmdaldryavdmse ofins1©@f 36 g of
4- anmj nopyri dine) ., E i s pf ds i r €, M45h i tion
can EBAGT ISR LT dde erBolfrdnis onad Hompr seadn i g & eat BYED: o
dai | thegﬁﬂblﬁtﬁ wath agrbiich fhar dlaatouanofof-amisbatimad adalrtased amnapwinisensy of
about 20 mgf Enbodi nents of nethods in accordance with the invention can
speci® imal dya enppingd Tslpediforantaionnat dcumppPyEling 9hnt dvesc Ayla beddapt daily

anmou - Pi ' ' I ] icli : hout 35
o, Earpi i £ M Eshndl rJUSE RebRi o AP FATRDARAE ol LEvEL ot
specbdsis ak lagménigtiicte | @B odnpeifitasutthmbd cdegei fsanddimemno 54-emimgyadinetoml a dai | y
anount, of a bid fornulation of sustained rel ease am nopyridine in any
anmouh¥ics ﬂalgyl?aéﬁge from about 20 ng to about 35 ngy of sustained rel ease

formul ati fusm_@i] 47 B00rBARY dréBodilPRA2R8he PRGOKAh AN Wn iBPASH PhnctRE for

enbodi ments i n the paragraphs that follow (until the next heading), further
enbotieatengtsuldple scbnpis ive mtineiganipyging; admiststegmeom amouniadt-aningpowiso t hat

wi |l exclude enbqd ts that .comprise adm.njstering,about 10.ng.q

Ut 1, M PP ace POF M ambeieh P Bmai BACHER eCom s eitee? Sy 34 .
enboghi®pthsort fah 1Q0MPII3se4 adMilgt e.i19g2@aub2 LA, 4,15, 0f, 29, st58 @d/Aéh

rel ease fornul ation of 4-am nopyridine on a tw ce daily basis; enbodi nents
t hat a porpativsepoadlaiipnsyish iamyg*owvy%'/ﬂah@e maquit af +-amgeonyFigincadauRisiedys M8t about
17 5_no. of S in f.or I - a] i di fW ce
dai 19 BubiahetThE AL LSRRI Tt MbRbiah BT (2L AARNG Oh Al fai

f or nbdsad; boadaini sarsiipali e hproflagas e nadrtahepy fdrthulaeion fof alamihoRiding; onox twise not
adm nistering a total dajly amount of a bjd fornulati on of sustained

rel eddly %aﬁsaebmaw@r@floaﬁ)étm%sf frgustaped Klggsg %liogtOir“r%@lnamfr&f%q dai l y
am“%a%ic@d?ﬁ)‘?‘b&@{ mul ati on of sustained rel ease am nopyridine in any
anount in a range of about 20- 35 ny sustained rel ease fornul ati on of

4- am nopy [A0dpdle: AEnididiiyent embdikment dfltbe erasentanyttiko dowipriseseamictydrfot ti pl e

sclerosis in .a patient, conprises adm nistering an amunt .of 4- g
2 nBEYEAT L EGEETE Bt TERY: SHF Snen A e s SRR LR SR P RBY RS  ds
Cm iy, $hid Pafert DAL (RAE 10BN is iR aBlduRethad)icldiea 0@}, Q0F a®iragd) Chil,)3in a
normative popul ation. In another enbodi ment, a method wherein said
t her mpeatwieatin yheetanee haseeloaen Limit wuereldmmd by dink déhieVds 1% 18Pl in a
range of 12-20 ng/ In _certai I thS, f4THRS§; | g&iff 4 20
ng/ rﬂ]g/ggh?nélvt grag%éﬂa%gg upprg‘ IRt Qal%g%?gb,nfﬂ 2% 28 MTHBRSH 107 23 HARL G a
proviso that the amount of 4-aminopyridine administered is not administering 10 mg of a
sustained release formulation of 4-aminopyridine on a twice daily basis; or is not administering
17.5 mg of a sustained release formulation of 4-aminopyridine on a twice daily basis; or s not

administering 10-17.5 mg of a sustained release formulation of 4-aminopyridine on a twice daily

basis.
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of about 20 ng/m . In another enbodi nent, a nethod wherein said
therapeutically effective amunt of 4-am nopyridine achieves a Cmn nss of
about 20 wg@/2nmioj098839cert ai n enbodi nents, a Cm pSs of abo®CTAB2019/023970
conprises a lower linmt value of from11, 12, 13, 14, 15, 16Blightetal 19,
or 20 ng/m, and an upper limt value of 20, 21, 22, 23, 24, 25, 26, or 27
ng/m . In another 70 #12123836 VBKAJRELEtl 3 | . enbodinent, a nmethod for
treating multiple sclerosis in a patient conprising: admnistering an
amount of[00R94hi Abpyaxadipheprovidsa it ciphediaght %%Weﬁﬁgt(’fére@ﬁﬁ% I1S ?hf"east or
nmore than, 11, 12, 13, 14, ..15, , L 2 ihelfresdl, 26,
27, sptaved fglepe AP RYTiae fP%nﬁlgﬁ%(Z ea#lge%b%%slpégﬁr, &maal%&}t hogd fo? treating
mul tRinBosSC! ERiOSWE hNPusPat i dablecaindy ipkicalo-cadrilieds perailelg geouphdPayrskit i cal | y
effective anount of 4-am nopyridine to said patient.such that Ss in a
r angreafierd studg as 206 subjegtaidiaggosed Wil multiple éﬂgré??]ﬁe Yy #u%gtaﬁg?ﬁ%n%c}gi ment ,
a nmethod for, tr i I C B dil-AmRRbiSdMhe SRIPDIngG BYA., 15
admiYSPEHT %ﬁgﬁ(gﬁeu%%%g{ ye%e(#cgégﬂe\%edfghnggnt b(yﬁ 4- am no gyri dine to

sai gnpaliidgnindSiociag thhiad. im s@yeets svithrelmicapglstiofte atultipla selemogisnghlie PRIBAYS ng/ m
is obtained. In another enboc]i nment

, hod i, sai
4% artiesy el V4 HUREHES: S et &??W?'m] P %ﬁ'tﬁe s Ploc

W arl r thrice daily. In

anot e V6 Nifric Ay TRLRAEMART Bl RISRI @ NBxd igf mdmaiinnepler tedingein
aChi\g\glré(S g%%g{i/e agelccﬁi nss of at least or nore than: 11, 12, 13, 14 15,

16, fail; gfb@ps O J0v28, extmiganudss Gip NpsyrsJdgceAlexaey ke FReBws M d8Kitent . an
anount Qf drug i iven to an jndiyi I k g T D et )
wherdrHileHss); g&@&%ﬁﬁ% tlleit gy raég%éxngito{)gg%ﬁagﬁdél t?%lg'? emmﬁgﬁg%gmgg?st ered to
a no fRtdritesclfe Hekpianee hantlaijuencebhaiinssarsavevajes atlpsdans (661 east

or nore than: 11, 12, 13, 14, 15, 16,17,,@8, 119 or 20 %Wt ﬁ\qelt'BI asma

| evelnd $whjept’s (@@Ihﬁpb@ﬁmsg&@,%)%bﬁﬁr% Pl @pﬁ%‘b’lﬂ’f‘a&& be MBUPEef er red
to RSt ald Rt R Hes th%%(%?%dgLﬁ%grtﬁé P RNuRIFROSE 8RR Whikiddesdareesent

i nverfti'en® i'ses a ne treating multiple sclerosis in a patient
commui$wegizyadm ni stering an anount of 4-am nopyridine to said patient such
that a Cmss of at |east or nore than 11, 1 3.,.14, 15, v : . 19,
20, 21, 20294 Authe Just gt (‘é‘?{t%brsugﬁcﬁ&%? %? S‘%S’b‘tné? %é‘é?wvﬁjegﬁl"yep?]ﬁ S0
that _th [f ' Jsdi JTe. RGNS befclilc il6velobf AMRiion. StarVisg 210 ng
of aplgﬁegf)g?qﬁé]gtpreg{)%lg@?hgmlsati orsl of 4-§am' nop¥)ri dine on a tw'@iﬁﬁ%@' y
basi ibjels W nobe audbmizt ¢r bngofifpustrergment EousPhicRICT LRRYYEYPH MM at i on
of 4-am nopyridine on a tw ce daily basis; aor |s.] Rigsd &4iverdd-17. 5
nmg of0 Eeshatg dng)ewg@élq BYiFehS %fﬁ&)élb ]%4121{61?1% dn"%%@?%fﬁg] lfgrtlﬁeta t Wi cgiggai ly
basi ééatﬁ’lgnﬂr gl § (B Rh&UEY | Moap otlre dai deyciamplunt bofthmuplat ftbe wuldat i on of

sustained 1 se am nopyridi ne of about 20 ny; of roximately every 12
Subjects in the 10 mg (Group B) arm of the study took a dose€ of 10 mg app y y
hours during both weeks of the escalation phase. The 15 mg (Group C) and 20 mg (Group D)
dose subjects took a dose of 10 mg approximately every 12 hours during the first week of the
escalation phase and titrated up to 15 mg b.id. in the second week. Subjects were to be
‘nstructed to adhere to an “every 12 hour” dosing schedule. Each subject was advised to take
the medication at approximately the same time each day throughout the study; however,
different subjects were on differing medication schedules (e.g., 7 AM and 7 PM; or 9 AM and 9
PM). After two weeks, the subjects were to refurn o the clinic at Visit 3 for the start of the
stable dose treatment period. The first dose of the double-blind treatment phase at the final
target dose (placebo b.i.d. for the Group A, 10 mg b.i.d. for Group B, 15 mg b.i.d. for Group C,
and 20 mg b.i.d. for Group D) was taken in the evening following Study Visit 4. Subjects were
to be assessed five times during the 12-week treatment period. Following the 12-week treatment

phase there was to be a one-week down titration starting at Visit 9. During this down-titration
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is not adm nistering a total daily anmount of a bid formnul ati on of sustained
rel ease am nopyridi ne of about 35 ng; or is not admnistering a total daily
amount ofwa 2biodh9Bgsprrul ati on of sustai ned rel ease am nopPCIrAiSAE0i0239g0Ty
anount in a range of about 20-35 ng. [00290] In certain enmbodiiphnétalt he
sustai ned release formul ation that can be excluded is: 4-am nopyridine-SR
or ANPSBAGomp B Aes taeenfitie sableuitil@sng Bawk hod AEouNy)wasolo te iehiontlimeel ease

5. 370 drolenth it 67 B e SRR Terr R a0 B Bl g 13

[Ooaﬁé]ﬁrﬁq%%di ?ﬁﬂaMd a0 weadi, TeNthe Ohist tther &Hy@ﬁem hWiRNbf R RAIDLiaRS a
met hod for treafing nmultiple sclerosis in patient conprising

admi perisdet Vgt Hh sabipeintvest tomnaﬁwme& whvutjpemé rdrgadey dld?ﬂlqtgﬁte“@t al .

to said ti th n s (or
aver g t@i rg] Caﬁ? hIE 9 %élts ISI rmr e %Sn%ll].@%%lf@h% e%%?tf @Tl?g[s (
19, &ngﬂay @ﬂd oRthe dwnwdrd tﬁﬁno@? Pl@!ma?Baﬂ‘ﬁ]gémverencdlll&ete@at eadht stud/y tite

aprovi so that the am)unt of 4-am nopyridine adm nistered is not
admﬂﬁ%?@'ﬁﬂh@nﬂ}ldﬁg i Oa sust ai ned rel ease fornulation of 4-ami nopyridine

on a tvi Cfh 98! YriRASary Ghe AT HePEE| Rs Ce%p%veyleﬁ&fmaavaag& AaNGfh frlgase

formul ati nopyridine on at daily basis adm ni stering
10 1rEla51vaga thé: basedins tpariaethlacebe aseinf,arsmgl the TcmecbZtS HocarWalb gyomi thierdulgiplea t wi ce

| basi s 2], Accordjngly nbodi. ment of resent entio
15885 o USERBH FORPETEastily Il M4t rorotretiAfivE BEe el IS i ng:
ad M D RLER QeI %@Hﬁs Wire ‘ﬂnﬁ%t@@@yﬁéedwﬁ‘aﬁe\k? afduRtiBAhide @Eeyﬁi@%ﬁ’laﬂﬁ gde the
anount 1 s an anount yields a Cnnss (or average Cm of at |east or

rmr eartditarwdlll ps g@ickly3s they comd from onezend1tg thel gtherpend fzfla CIQEEP mgrked 25-fogl 26,

of ' S aFT ke o o BRSPS o REB T C

rel eaguf @by cﬁtm@aale@fhl TRALROEE Ik OR, biteaxtenb@s, dhdiahiichiatdifexons. The
admnlsterln 175rT?‘ a sustai ned rel ease formnul ati on of 4amnlo ridine
on alestwivee perdomedpsthe Sceenigny itsandr atfudin VisitssLng bf7-8 stidgddilhed el ease

*or M Bbdnodt Ol %@@eengre@ \ANEAb PGS U INMRRARNE: § 0098RaAReRId ngly

invention conprises a nmethod for treating
mul t st&}ngtm @l 3e7 Usjusitary neo vpakhieddairto morsemgan@cdapmﬁ@ tberthm gxamingnwhnoof
4-am nop}/rl dine to said patient sucB that the ano an_anmount -t.ha

yi el emalich Yolunigy BOwsmag agrinst Joferaty Tesisigaee }'e(gl W e ENBE: Has ;
I oviey; o fuhfid mbRbMentCfpalrsCMilh Yesidénce bppliddby &R cxtfiinek73= ¥8lunlfly n@fveRint

against gravity but not resistance; 2= Voluntary movement present but not able to overcome
gravity; 1= Visible or palpable contraction of muscle but without limb movement; and 0=
Absence of any voluntary contraction. Spasticity in each subject was assessed using the
Ashworth Spasticity Score. The Ashworth Spasticity Exam was performed and recorded at the
Screening Visit and at Study Visits 1, 2,4,7,8,9and 11.

[00297] Protocol Specified Responder Analysis. To supplement the primary analysis,
a categorical “Responder” analysis was also conducted. Successful response was defined for
each subject as improvement in walking speed (percent change from baseline) of at least 20%.
Subjects who dropped out prior to the stable dose period were considered Non-Responders. The
proportions of protocol-specified Responders were compared among treatment groups using the
Cochran-Mantel-Haenszel test, controlling for center.

[00298] Post hoc analysis of this study suggested that a relatively highly selective
criterion for a likely treatment Responder would be a subject with a faster walking speed for at
least three visits during the double blind treatment period as compared to the maximum value

among a set of five non-treatment visits (four before treatment and one after discontinuation of
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ng/ M, and the range has an upper limt value of 20, 21, 22, 23, 24, 25,
26, or 27 ng/m; with a proviso that the anmount of 4-am nopyri di ne

adm ni st ewecoiw9sssy admi nistering 10 ng of a sustained Pelrasgeofeayiybati on
of 4-am nopyridine on a twice daily basis; or is not adm ni stgqlgmg:ty 5 ng
of a sustained release fornulation of 4-am nopyridine on a twc

basi gratorent)s ot fadnivisitst foreginiiCuidd. & doutdd-bhnd ushmnene proeldeds@ inital

for Ialon aof 4- nopyri di ne on twice_daily basis. 72 #32323836 v
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in subjects with clinic eflnlte mul tiple sclerosis. The primry
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( hi p(ffolsebxa) ERes;bﬁmderstfoOdjlﬁparkdilegalﬂsﬂﬂw”l@ﬁﬁlshocamnawﬁb@ldéﬁf %hftﬂlfesﬂbje%)we t he
d|to Serial Addition Test (PASAT 3"); the

9-Hol e. P t _.and Pace r

AR SE of b GHPES Gatt PRIelg: TopdS A queoy/ dsBbis by SHrey; ot el | as
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& opay o ind o) Ml HAPClscfind ity (GIOOE: ATRORTELERE o BeHRlEdt 5

( I\/S@ub)ecamdmﬂlh@nmtehtlg rrmvm\tedeﬁkﬁrgl greodd duividd Ithengo&iabhnc( MBWB- A&yeivd 00295]

At the f t It ts were ta enter into, a

si ng1n§)r8i"?rrﬁﬂlt\é%1§év g} tb?fﬁ SFR') f)tér‘”fw&? ‘§8Pt have <pniR6Y H?I;TBE‘idaﬁPlﬁ‘g‘r% ﬁﬁ’@e‘gasel i ne

| evelsr @k shbjB@ivieOnriabies \differen e s Debi @At B sPBRRT %ﬁnﬂ%la{s@ﬁfé%@@&sﬁ&ad@%r of

four treatnent groups (PI acebo or 4-am nopyridi ne-SR 10 nyg, ng, 20 ny)

and Degikespandenerus compaed bbiag aplANVdosedd st effgemfor ﬁtesmdarcmmeaxw ug
treaf é?{?égt groups (B, Cand D). Goup A were to receive placebo throughout
the study. Subjects in the 10 ng (G oup B) armof the study took a dose of

10 ngy app[llﬂxﬂﬂlatléésja]teve{yotiﬁoh(z% Suliucts Ngerb GhtlonBeksind tHidsuescal atekon
oup. ©) and 20 ng (G.oup D) dose subjects took a dose of

phase. (&
0 S BBE SkPHAT Ry 2oty PR e TG RHE LH] Sk Dibed BT 1§ s b
aminopyridine-SR (15 mg bid), and 57 to 20 mg bid 4-aminopyridine-SR (20 mg bid). The

disposition of subjects is presented in Table 5 below.

Table 5 Summary of subject disposition * (all randomized population)

Treatment Group: N (%)
Placebo 10 mg bid 15mg bid 20 mg bid Total
| Subjects Randomized a7 52 50 37 2060
Took at Least One Dose 47 (100%) | 52(100%) | 50 (100%) | 57 (100%) 206 (100%)
(Included in Safety Analysisy + | |
ITT Population 47 (100%) | 51(98.1%) | 50 (100%) | 57 (100%) | 205 (99.5%) |
Discontinued Subjects 2 (4.3%) 2(3.8%) 1 (2.0%) 6 (10.5%) 11 (5.3%)

* Note: Percentages are based on the number of randomized subjects.

[00301]

All 206 randomized subjects took at least one dose of study medication and

were included in the safety population. One subject (10 mg bid group) was excluded from the

ITT population (lost to follow-up after 8 days of placebo run-in).

discontinued from the study.

[00302]
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A total of 11 subjects

The population consisted of 63.6% females and 36.4% males. The majority of



escal ation phase and titrated up to 15 ng b.i.d. in the second week.
Subjects were to be instructed to adhere to an "every 12 hour'' dosing
schedul e.wbBaetv/msdspect was advi sed to take the nedi cati eaTasS2@ppevtiinat el y
the sane tinme each day throughout the study; however, differdlighsetlects
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Vol unt ary[(]ﬂ@{)éhe}e}{nh respect to the 205 subjects in the pulafion, tean va ues

baseline walking speed, LEEMT, SGI, and MSWS-12 were approximately 2 feet per second, 4

units, 4.5 units, and 76 units, respectively. The treatment groups were comparable with respect
to these variables as well as all the other efficacy variables at baseline.

[00305] Descriptive statistics for the average walking speed (ft/sec) by study day based
on the Timed 25-Foot Walk are presented in Table 7 and Figure 2. The timed 25 foot walk
showed a trend toward increased speed during the stable dose period for all three dose groups,

though the average improvement declined during the treatment period.
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[00307] Results for the primary efficacy variable (percent change in average walking

speed during the 12-week stable dose period relative to baseline based on the 25-foot walk) are
summarized in Figure 3. The timed 25 foot walk showed a trend toward increased speed during
the stable dose period for all three dose groups, though the average improvement declined
during the treatment period, as shown in Figure 3. The mean percent changes in average
walking speed during the 12-week stable dose period (based on adjusted geometric mean change
of the log-transformed walking speeds) were 2.5%, 5.5%, 8.4%, and 5.8% for the placebo, 10
mg bid, 15 mg bid, and 20 mg bid groups, respectively. There were no statistical differences
between any 4-aminopyridine-SR groups and the placebo group.

[00308] Results for the protocol specified Responder analysis (subjects with average
changes in walking speed during the 12 weeks of stable double-blind treatment of at least 20%)
are summarized in Figure 4. The percentages of subjects with average changes in walking speed
during the 12-week stable dose period of at least 20% (pre-defined Responders) were 12.8%,
23.5%, 26.5%, and 16.1% for the placebo, 10 mg b.i.d., 15 mg b.i.d., and 20 mg b.i.d. groups,
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Tabl €76 The re@ment O4m Ke sighspreseomal ay adivadvhleimepainthaaehq sfllprrandhese 4 Pfon *: One
subj eat T dbghidioh diraverapoinasehissed avsadsments[ 00304] Wth respect to the 205
subjects in the ITT popul ati on, nean values for baseline wal ki ng speed,

LEEMI, SGE, and MSWS- 12 were appr oxi el y 2. feet .nel Q Hbitdpiats, 4.5
units, an@0¥¥ludPyrang 4%’@%@%‘1%&5@6‘#h§?hee% N %}?@ﬁég Fg;\ﬁgr]ggd%xonﬁar abl e
Wt hnurrl?esrﬁzgpﬁattem of larger mean LEMMT scores than placebo (except the 20 mg bid group at

the second stable dose visit). After double-blind medication was discontinued, with the

)

exception of the 15 mg bid group, all the group means were lower than they were at baseline.
[00311] Results for the average change in LEMMT during the 12-week stable dose

period relative to baseline are summarized in Figure 6. The mean changes in overall LEMMT

during the 12-week stable dose period were —0.035 units, 0.10 units, 0.13 units, and 0.05 units for
the placebo, 10 mg bid, 15 mg bid, and 20 mg bid groups, respectively. Improvements in
LEMMT were significantly greater in the 10 mg bid and 15 mg bid groups compared to the
placebo group; there was no significant difference between the 20 mg bid group and the placebo
group.

[00312] No statistically significant differences were detected among treatment group

based on any of the other secondary efficacy variables, as shown in Table 9.
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‘Note: The treatment sample sizes presented in the treatmeni heading represent the number of ITT subjects.
Sample sizes for individual variables may be smaller due to dropouts or missed assessments.
Note: For each variable, the p-values (versus placebo) are Dunnett-adjusted.

[00313] While pre-planned analyses of the primary efficacy endpoint provided

insufficient evidence of treatment benefits for any of the 4-aminopyridine-SR doses, subsequent

analysis revealed the existence of a subset of subjects who responded to the drug with clinical

meaningfulness. These subjects exhibited walking speeds while on drug that were consistently

better than the fastest walking speeds measured when the subjects were not taking active drug.

[00314] The post hoc Responder rates based on consistency of improved walking

speeds were significantly higher in all three active dose groups (35, 36 and 39%) compared to

placebo (9%; p<0.006 for each dose group, adjusting for multiple comparisons) as shown in

Figure 7.

[00315] Given responsiveness in each of the three doses examined, more detailed

analyses were performed comparing the pooled 4-aminopyridine-SR treated groups against the

placebo-treated group. Figure 8 summarizes, for the placebo and the pooled 4-aminopyridine-SR
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20 mg b.i.d. groups, 77 #32323836 v !70 Blight et al respectively. There
were no swetnewdssbly significant differences between amgTafS2a10023970)

am nopyri di ne- SR groups and the placebo group. [00309] Descrifidhy& al.
statistics for the average overall Lower Extremty Manual Miscle Testing
( LEMYB)p, hile peiceitagtays pose hpt @aepireidrsi nTHabhabd& araibjentsFivigumet e .podialnice 8:

Average overall LEMMI by Study Day # . The treatnment s |l e sizes presented
at i Bespondsn anteriopan g prodedrirpmroPyHEINE SR TR BW&Bé”qsé%tn@Q%I/%foﬁl?ﬁfﬁdati on

due to ou 858 Wag daubbanblificant
treatﬁ)rr%gqg;%gél Fétﬂ%(ra p?(:ggnﬁ?ﬁg%%?fgg?%n@ gﬁ%ﬁ%@&g% It‘;}ialtged a nu%e?rigcaica%attern
of l@rgeolnean LEMMI scores than placebo (except the 20 ng bid group at the

second stabl e dose visit). After doubl.e-Dbli medi.catj on was discontinued,
o th the DRRER: | Brvadeiehe aitad msaaingpanss obfhe NG s RHEENEHEL D over
t hang 'R%gpd/f{%% @8 PAsRIPIBdid0AR1 3] plE@é}H? twerf Qonfpageday@iagahe hangeonn LEMMT
during the 12-week stablé dose period relative to baseline are sumari zed
in Rgpoedds (Mhet-meavpetidingendi4d Pewba) bn tEVMIDjeRiivE ngriehles 1odgieanngilabl e
dose perjod. were .-0.05. units, 0,10 units,, 0. 13 uni ) S Uni- for
the pPiEclsnsith Fotieiba sy “gnare SRS sefigd inOhhde s B0 uiCpttliidy
| MpriQyerElative o kMMEuMedte whibdhd hbCiadvel pngiead eimprovédealkihgipebidsd Hied 15 ny
bid groups conpared to the placebo r\%ug; there was no signifi

a

I / ) ant,
di f freswisoac Benmesned wef‘ig@renﬁgwm i FRNSISHECH 1 #aldng FI&F&B.hafc' G‘Sguf%‘] No
statisti.c S ani fl i ffe 0t O OU
aceltatdulplariof M BERGEs BLICHERS SR R ARb AR i (TR0 e RO bl
78peiba) 2383 6cantIBl bght etangds. fhabltesdirchangd8WHh13 emdndignificefdy datyr

var ahLes Lipmbesel [ i ng, Lhe, ook, SLable, dost, RALL BRI EoThe
ue e B B L e T b o he poval ues.
(ver susnipgfak ébpyoramenBuimeheir anjpliple dce0o31 ymwinie prd-tspipgrédvihaftyses of
the fggﬂ%{))ynﬁ{lg éigl%%%alﬁ{}qﬁgljegged%eo (\:ﬂaggeds of such a response.

[00317] To establish baseline comparability among the Responder analysis groups,
analyses were performed on the baseline demographic variables, key neurological characteristics
and the relevant efficacy variables at baseline. 1n general, the Responder analysis groups were
comparable for all demographic and baseline characteristics variables.

[00318] Having demonstrated the clinical meaningfulness of consistently improved
walking speeds during the double-blind as a criterion for responsiveness, the question of the
magnitude of benefit becomes of interest. The 4-aminopyridine Non-Responders, although
providing no relevant efficacy information, do provide safety information regarding those
individuals who are treated with 4-aminopyridine but show no apparent clinical benefit. As
such, Responder analyses of these groups were performed.

[00319] With respect to magnitude of benefit, Figure 10 and Table 10 below
summarizes the percent changes in walking speed at each double-blind visit by Responder
analysis grouping. The mean improvement for the 4-aminopyridine Responders during the
double-blind across 14 weeks of treatment ranged from 24.6% to 29.0% compared to 1.7% to
3.7% for the placebo group; this was highly significant (p<0.001) at every visit. The
improvement was stable (+ 3%) across 14 weeks of treatment, and was associated with
improvement in two global measures (Subject Global Impression and Multiple Sclerosis

Walking Scale-12). The four placebo Responders showed a 19% improvement in walking speed
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4-am napyri di.ne..and..43.. bl.acBho)....on..+he. tstu.b tect.|ve. t)%tri -abl- e --fdetermine if

subj ect|s wi t|FrreoHes st ent | y”ieﬂ? oVednallki n p=ed uri chf54g dpubl e+ bl i nd
ve t

coul d percei vré‘t:lrﬁé?ﬂé’ﬁ'?t refS t@”f)hc ( ’b} nct ]97 0 -have

consi stjent | y oved wal-king--sp =eq§4 he ,4gsu pe” surmg—hl zefd in Figure
9 and ijndi caf S Qetm cons-i SLEOCY | neual Ki ng; d hagl cl | ni@sd)

meani ngf ul ngs or the subject's i n thi S ;g(f $incer thel Responders had

(over tlhe dd Ql/sep}meﬂ)(ﬂd DERLLAI)~ S| gRidbi ani:dom bétt eroochapgesofir om basel i ne
in VBV 12 [ands.pisgni f i Caiptkpiebe tenosybj eobi vé ghobal scoPes. |n addition,
t he Respondemeer’Jrat ed prakei nal bysobeat t €884t han 1OH¥ Noh- q@%.paﬂders by the
clinicilans during the double-blind. Thus, Responders experienced_clihically
meani n@BBREVINTIQNS AR NtagpiidinetRoepdersu PR reprgling @P'@Jgi’sg""é?h@t ons, d treatnent
with 4# Zmeapyrt ﬁampheelzss.pgqqtnfefletawttlcvat%rv@a‘é@ev tepmalhRiC les gyt f‘sﬁg
respon?@i’ula[‘mfl‘?’]dmtl’?}“sé%t"étﬁﬁdlaﬁffsrb“étf i,ne .compar abi | ity amor tshganﬁgsponder
anal ysi*: z%sé’es I ét%f iL hasell ne kst ogr aphi ¢

vari ab ls}é% at IR‘E l?m 1S Imél -sqﬁl@fn@:(sf%ﬁrfg L fSan square error via an ANOVA model with

values
effects for Responcler analysis grouping and center.

[00320] Figure 11 and Table 11 summarize the changes in LEMMT at each double-
blind visit by Responder analysis grouping. The mean improvement for the 4-aminopyridine
Responders during the double-blind ranged from 0.09 to 0.18 units compared to -0.04 units at
each visit for the placebo group; this was significant at every visit except the second stable dose
visit (p=0.106). This suggests that although a clinically meaningful response can be linked to
about 37% of subjects treated with 4-aminopyridine-SR, additional subjects may have functional

improvements on variables other than walking speed.

g1
#12123836 vl



and the relevant efficacy variables at baseline. In general, the Responder
anal ysi s e conparable for all denographic and
characteﬂ?é?yﬁz9@§?|ables [ 00318] Havi ng denonstrat ed FE?ﬁ%%hﬂﬁzmw?
meani ngf ul ness of consistently inproved malklng speeds durin qﬂ? ct

doubl e- bl it f th
mani bt df: porarnry pEpeyiEn! Gankh FEPEYMATH 35n YOS 4Gl 0 BY e
Non ReBWHé?"sa“aéYscI%%ﬁ ‘lﬂ”ow ding no rel evant effl cacy i nf or rratl on, do

provi desaf ety iof ornailontegardi-ag—ihe F-eao—whe— ed with
4-am nopyri di ’ ppareni—c. :r“ C°' seﬂe.Lh. As—streh] Responder
Statistics Ovel Jime h
anal yses of lthese groups—werd Ber¥-StHe _%r'duwg@ yHkhrespect—tq magri tude
0 n

of benefit, HFi-gure-—16—and—Fabte-tifi—he WSO |gn(a§tbq e pRyGEnt] changes in
wal ki ng spe - Y

_ -=tre = MRS Y POLRET dnatyer o |9F oupi ng.
The mean i nprovément for- . ea'l)4f-*‘am((}(_)]:gdgy1 i diag Respondery dubiong [t he
doubl eqbl i n¢-acr oss 14 weekg: of |tregtment ganded f40m 24. 6% t 0 |29. 0%
conpared to M;gw??%“f‘ﬁ'g;nﬁéwpﬁﬁcmé)o gioup This was hiighl yf signi fi cant

(p<0.001) at [@NREM¥dsSIl. g | NPrOZOMENY0.0ABS 3%p.0¢ker dss 14 weeks
of treatnment, and was assocNated wh i nprgvene 10..gBbbhal| measjur es
(Subj e¢t G dbaprdinapr essfi onMaimd Nhlﬁimlq Sefer S|SOVhIk|ng(Séale- 12);. The
four pllaceb¢ RRespbnder s| sHoWed a 199 ﬁ%@@nent‘?ﬁ”Malk|W§4ép ed 80
#1 2123836 viiBhght et al buTTﬂihprp wireltogifewn Su{?i()%_e‘ group for
meani ngful  SERatiRereal cofpdts san %§p@ns%m§t us,Wgs not Stgnifficantly
related to b@%ﬁl?ﬁékden gP ﬁrlcs gﬁludl&%3type Rfasse eriglyys of| M5 Adver se
event s {and fu.b€¥)ucao“ eS were—consrstent wth previous experience for
this d F' EHY T EHIGOHE & V- KispGnderEEd at ™ each
(U

doubl ez b ¢ Oannge sms@ aﬁn M&A;ﬁm%aueln&g ‘be ARBREMLATHENG the

1
FR=Fanpp %?é?;ﬁé uet uts rne%ts p%ﬂﬁze#p@%teﬁ he@dk ment
sanpl e ! rrg rgs@n nu be <:tst IS lelz&tzﬁlnﬂﬁ%u@ﬁmﬁm 1Ehaf an those
n1the eqo Olgqso BS S or ssed assessnents # The treat nent

QH
sanpl engi’lf ﬁ);i -tnsts i tp le gqu ﬁé-i Qns uﬁggﬂig lﬁegrpgtﬁﬁl%ré}rmt ALaNRDETA @fdel TT
s
8

subj ect's ndick W& poi nts may be snal |l er due to
dropouP@hS a§§%§§ values fromt-tests of the |east-squares

S 8 Y o
SUMBLhreeattdaeh dbamedsini WlshEM\/lReaﬁorelac hnadpibketipingd The mean reduction from
baseline (indicative of improvement) for the 4-aminopyridine Responders during the double-
blind ranged from -0.18 to -0.11 units compared to -0.11 to -0.06 for the placebo group. The 4-
aminopyridine Responders were numerically superior to placebo but there was insufficient
evidence to detect significant differences. Although appearing to provide little relevant efficacy

information, results for the 4-aminopyridine Non-Responders are also illustrated.
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visit by Responder analysis grouping. The nean inprovenent for the

4- am nopyl idi ponders during the double-blind rang o 0 18
units Co%‘%g?@ﬁﬁs’g}%o 04 units at each visit for the pl a?gg;&}’sg&?oogzg%%i S was
significant at every visit except the second stable dose visit '§p=b?'106).

This s ests that alt h a clinincald i r : | i nked
{o abolis e, oiﬁmgée? chigikcTp Ge R por T A0 8) B FRRROREEORITA
subj ecResPoRgenaRAYHY REUPOME | nprovenents on vari abl es ot her than wal ki ng

speed. 8.1-#12123836-uBl-ight—ot—at——tabte—~+—Surrary—of—percent~—change i n

peer—aratysts—groypi ng:

. Summarng Statistics Over

LEMMI at—each-double-bhpd-vi-sit—by—Resps

ABBREVI AF-ONS: FPA: AP+ ReSponders; _sﬁj'ﬁgfﬂnlnppdi me—Nom-|Responderis. #:
The tr *Tﬁg@gﬂ@ﬁﬁ e-StzesIrgatilt P i@lnl U MGUEa [UT3E nts may be
Sn’a| | e P e CHOSC 11T }\lf[éillﬁ T -a_f_lo(i)fl uc 1.0766 ar pOU@l‘_} m SSEd

assessments”Treat mgnt
t he nurhm&*'of“T‘TT' qubjg@ts. ¢ )
snal | e g0 drofoutieqnr M s8ed assessngnt s-ob7 P-valages firomt-tests of
t he | eaphwsMAn@S Meanscyisi Mg tde freamssquar eo.@mr orf vicgssan |ANOVA nmodel wit h
ef fectg|for Responder amalysi s saroupi®g and ceMter.i [08321] Figure 12 and

Tabl e 1Panpeinew, sUnmevieme tiheO¢hangediin [Overddl | Ashvibft h-{Score at

q Slog8s | prassntied @ dot he fleuse |l egend represent
Sanpl e|si zgs at individual 441 ng points y be

1
doubl e- blResmdndgissi t |by (F@@poqd&%%{nal Y9 gr odpifiy. - Th@‘gﬁéar reduction from
basel i H(%_QmmA,MiEJ—Qppwéﬁ%n*) Pai—the 4=gmi-lepyiidine Responders
duri ng [{fe'sddaBrebl i—n%ff-’—ar;&f\rge‘w-gf?%)m--eg'ii@S-- to Gﬁ'-i 11 unils conmpared tp -0.
11 to - m@FfT)@B the pt- aépo gr OUp. | Thep4- |am nopyr ildi RggRegponders were
numer i ¢aFry-stperior—o-ptacebo but—there was T hsuf i cient evi dence to

p e RNt PR S S IR R Pl IO U R FRR B Alh Ao RepbrUCde Tittle
e tﬁéa?n?‘e%}/sefngizosﬁjlﬁ Je&qteg %&ffd%lft ﬁ% IﬁlrfgwsﬂQW kHaf kK€ in the

det ect S :

rel evaﬁ‘PT e pb _

Non- Re?ﬁonod%{aﬁ()na U%I 1’% lh (!I'%ESE gs@& m%#1£12383 v I Bl I ght et al . Tabl €
A BNQELD (G085

12 Subnpr ¥, OF s SHAfIAeof Ml RYEL@ates AR re@@ehvidavRNe v insdt vi si t
by ResR;%pdégctsa?ﬁgﬂ{%ﬁﬁrﬁierg&nggéfB#hpiﬁgmléw\té.l ONS FR*Fanpr i dl' ne Responders;
n- .

FNR=Farnppdi he esponder s he treatnment sanple sizes presented at
i ndividual tinme points may be snmaller than those in the |ITT popul ati on due

to dr OpOUtll?OﬁE] mAsd%grcsle RS mpE8mmonly reported prior to treatment were accidental
injury, reported by 12 (5.8%) subjects, nausea, reporied by 9 (4.4%) subjects, and asthenia,

o8

diarrhea, and paresthesia, each reported by 8 (3.9%) subjects. Six (2.9%) subjects also reported
headache, anxiety, dizziness, diarrhea, and peripheral edema. These adverse events are
indicative of the medical conditions affecting people with MS.

[00323] The data from this Example does not support a number of anecdotal reports
and expectations from preclinical pharmacology that doses higher than about 10 mg b.i.d., and
even about 15 mg b.i.d., should be associated with greater efficacy. The data presented below in

Table 13 support this, based on the new Responder analysis methodology.
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L: P-vaiues fromt-tests of the | east-squares neans using the nean square
error Vi a‘ggg @?QX ngeI with effects for Responder anal ¥§irr<US 51‘3)69499(?2 and
center. | 3 verse events nost conmonly reported prior Lreatent
were accidental injury, reported by 12 (5 8% subjects, nauselgl,‘gl?gb%lrted by
9 (4.4% Lilgj.e ts and i i a, lgii!‘nfllna RnBsSt si a, eac rpo_rted

» [ :.u'-l' - p, -,. l.r/; ".-‘ - 2 ' et y,

di zzi pess, diarrhea, and peri pheral edenma. [YfH8se adverse
i ndi chtive of the nedical conditions affedNFAY people wit ) 100323] The
dat a [Responbirs NEanpl e does not support alh@dper of anecddt@b-0 eportsjand
expec| avéranss DFBM Pragctpead: dadan (B1ar macol 8992t &t39%oses hlYHer(22Aan abolt 10
ng b. | edhange andhikesyenbyapaubinikbn popxii . d. , gbmul d9%be associ zi%d 3Wid h grefit er
i hgggata presented below in Tabi'ggll,@g)support t @B l.039sed on|the
¥ Swieihedol ogy. 83 #114123836 v | Blightgeto.@ . Table 13:
PS5 ’ ] . eSS HONUET S Q- T e aVET & ange I n
gor ths average ghangg i the FaWss ! A4eRT Ve~ 51 lSnlc,lije“é TVe 1 1rpr ovenent .
[ 00324)MEOFEEPBnder anal ysis based on consi stency of inprovenent provides a
sensitive, neani ngful approach to neasuring effects on the tinmed 25 foot
wal k and may be used as a primary endpoint for future trials. This data
e y Ji

suggest t fbr Ar SspRamsiey @nalypp shased (Ol FPBXIITREY ePy BPHY CERL RIGHTE i th

4- ami_nopyr.i di : i q bk ARt mAHE used
persF%[}Sg}rﬁlte’ Pﬁp&ﬁggﬁéh%%t%g%#q\%a Fﬁglé%egg%ﬁgggﬁc:zg;ﬁ Bothalo nag bilgeand 15

Ny big Hdesiasreldndpsiad foesponsesals.o dhisgdatvbsuggestrthat fier respgeste ¢hbiEes ence,

favors the 10 bid grou see, e.Q., WE- 12 re 00326 ty.

Wt (ESpReiel J300 eIt R e i R gt J8re TohL 20 The ad gt ¥

appar i I hag speed at the last visit on drug in

tﬁg 3'?%?%“%%%% fﬁgéﬁoﬁ?@?gﬁgg}&?]lﬁnggheplo cﬂg bid and 20 ng bid grougs,
P

but not t [@3R5) néfhiady. giup.10The Pidragd dF mapihdeseelisitehigspensss © BHE i s not

clearly dose rel ated... There. was_.a [ to -\ wal ki ng
speeIFOWES thﬁ?aé%‘?sga)f%é%r@f"’iefﬁ‘é?rs E}@QS‘BQ%L@{H‘%&? ?(L]&I "eﬁl{sﬁ)\g%tl%é&gﬁ )j ects at
the two wggis2p! lS‘g)@DUpWihSﬂeE}iecf i saf@gCthereette ithret kensideratiwhs20Tege Bas anot t he
10 ng bid group. Serious AE's were nore frequent in the 15 . and .@0 ng bid
gr oupBpPA &Y deatinel bolp waasdingswallbiiz rspeasl atrihe dpshyission dHE 10y 8¢ ‘hg%'r%?eéﬁ '"§r oups.

Fr OmNaz)lnl-chs\f}%;l e?sb }nethvgi b %1galﬂg aR@%@ %goﬂdtgp(ﬁlpg,rtﬁﬁ‘ﬁm th¥ 15 mg bid group. This may

or may not be significant, but is not clearly dose related. There was an apparent rebound effect,

with walking speed dropping below baseline, among 4-aminopyridine treated subjects at the two
week follow-up visit; this occurred in the 15 and 20 mg but not the 10 mg bid group. Serious
AF’s were more frequent in the 15 mg and 20 mg bid groups 10% and 12% rates vs. 0% rate in
10 mg bid and 4% in placebo groups. From all available data and based on the presently
understood mechanism of action, the risk of adverse side effects, particularly seizures, appears
to be dose-related. Based on this data, it would appear that a 10 mg bid dose is preferred

becanse of its favorable risk to benefit ratio compared with the 15 and 20 mg doses.
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under st ood nechani sm of action, the risk of adverse side effects,

parti cul es, appears to be dose-rel ated. Base i , It
woul d apg‘ggﬁéoﬁzd ?é&g 10 ng bid dose is preferred becauseggﬁﬂlstté&@zggﬁr)gbl e
risk to benefit ratio conpared with the 15 and 20 ng doses. 8Blightx1akg36 v
I'Blight et al. Exanple 2 [00327] Phase 3 Trial of Sustained Rel ease O al
4- Ami nopyridine in Miultiple Scler Al ‘?)%)328] Currently avail abl e therapies
for mul ti phgz29¢! eA@h&e@\@}laﬁaﬁsm@ﬁwﬂ@&s& ©1ae 4L AP @O tiple
Fanpridine (4-am nopyridine) is a novel class of therapy that directly

t ar geéckrodie nervous system rather than the i mmune system nodifying the

funct i | dp,0 |
(Mo 209 TR SHREMEP w PALE e By BERRC s Aol FSTUR ERFre G bt
4- amiRapybindingtodd. ParsifisEn®i4 laﬁmwthree i@ ad@yvel mpsOVEdhwapkithg dibicklyty in

people with multiple sclerosis (Ms), and that this_provided a . clipnically

rreanltfﬁg?tﬁlthft ﬁ@W@b%EHSFan’b@H‘é’f jthan ‘[]]90312‘91“‘3&%@91 é%‘)dd ing fhei grtieh glyPeShave
shovme e aﬁéoe@t R Misctthd N BreBPLOORYL! irlig %@dﬂ hAf Flain@RY QMR YENT S
in ava [f neur o o ji ¢l nctions a ect ut nost of these

ear| |se§talst:dmhl&se aﬁbdletrtcfm ahirmwrﬁmne aunbidasedf a@mmma dof ismi@ted walking
efficagy recently serje f foyr clinical trials,.includi

Phas é‘b‘é‘%t“&lcﬂ’F@ge vgh Wt%e tsﬁlF'sOSIS ﬁk%‘gﬂ@hahls Wé‘?/védffdg) g&ﬁ”%é‘&%@l“@ﬁﬁ y on
val Kignga,ahiik btyeieasured with the Timed 25 Foot Walk (T25FW, as the
primary ‘endpoi nt. These studies used a sustained-rel ease, oral tablet

f or mul at i 4&329] ari seopy of dhmealsmdmé@wg Rleaiviy @ahﬁﬁﬁmhhwtthér%@em)mﬂ“&ﬂ Hsma

concentrations with tw ce. dail 0, udy
g S SR e L e R S b R AT

scl erQst SeaPdh | @S Hieabedlow tibr @hnBlaseds H&E@slnﬁ(ﬁd-olfesla%ﬁ}‘s%né efﬁéﬂc@lopy\mﬂdl ne,

10 ng twice daily. The current study confirned efficacy and further defined

saf etrgceatish EFW@E&@%MW@@I [rirds Ingludimestvey Bepeihsuics. ek abiethiay We3g
t d | f
Sl SN PP g, o

I'Cl pants were eks of treatnent with

4- am(mopyw, dlaslethé 1@mﬁ§ryt whépiniai These nstd ey wed pl auetbmedmelbastg)oralReﬂqb@nse
was defined as caonsi stent | rovenment on th]e Ti med 25- Foot WAl k, n
per Céﬁ]fna.é@'[l(ﬁ]f AyaeP R E S esigned to maintain therapeutic plasma concentratlons it

twice daily dosing.

[00330] A previous Phase 3 study (MS-203) showed significant improvement in
walking ability in multiple sclerosis patients treated with oral, sustained-release 4-
aminopyridine, 10 mg twice daily. The current study confirmed efficacy and further defined
safety and pharmacodynamics.

[00331] This study in this Example was a 39 center, double-blind trial in patients with
definite multiple sclerosis of any course type. Participants were randomized to 9 weeks of
treatment with 4-aminopyridine (10 mg twice daily; n=120) or placebo (n=119). Response was
defined as consistent improvement on the Timed 25-Foot Walk, with percentage of Timed Walk
Responders (TWR) in each treatment group as the primary outcome. The last on-treatment visit
provided data from 8-12 h post-dose, to examine maintenance of effect. One patient from each
group was excluded from the Intention to Treat population,

[00332] The proportion of TWR was higher in the 4-aminopyridine group (51/119 or
42.9%) compared to the placebo group (11/118 or 9-3%, p < 0-0001).

[00333] The average improvement in walking speed among 4-aminopyridine-treated
TWR during the 8—week efficacy evaluation period was 24.7% from baseline (95% C1 = 21.0 -

28.4%); the mean improvement at the last on-treatment visit was 25.7%, showing maintenance
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Responders (TWR) in each treatnment group as the primary outcone. The | ast
on-treat t, M SLy..provided data from 8-12 h post-dose, ]

mai ntena@[e}zgﬁ)@? gct. One patient from each group was g&@f@?ﬂ?&}oﬁﬁ@ t he
Intention to Treat popul ation. [00332] The proportion of TWR wa€'hilgher in

the 4-am nopyridi.ne grou 5.1/1 19 or 42.9% conpared to the placebo group
(1 f/ff%fgt (g‘?érg’eé%er'gosén%-)%ml). [00333] The average i nprovenment in wal ki ng

speed anmon@o33gmiaaey ffidbae dhtheatredarPéR otsistat twieh threnpekiont fsiagc There
eval uation period was 24. 7% from baseline (95% C =2 1.0 - 28.4%; the
mean werpmeveHeafetatindings. | ast on-treatnent visit was 25.7% showing

mai nt enanc #1121 i ght : 1:0f_cpf Vel i 0si ng
peri od. [O@Q%] &%ﬁ%%%gf?fsl}%g%?ﬂlggg aar\{?\%lrp @rfdégégﬁyg rggélcgigs?@h%angjr{]ﬂ&ﬁ%g

pr eviigipsosdnedy in Wakiey al® ingeophy it 843, Withnthengect f@BB64d Hdvivsersdosdy:
showed 't hat 4-am nqopyridi ne-SR produced clinically nmeaningful inprovenent
in walithgugkaut ialp(y’“?%ot)‘@élﬂaé“ i YRV with the effect maintained between
doses, and u eriod of maintained treatnent [00336] METHODS:

[ 00337] Paltopgjnét?s%%ﬁ%(?gpé patients were aged 18-70 years, had clinically
defined mul003¥i]e PsientsosiBigand paserds abire aged I8l wears.t bwsl chingally defincde

Ti med 25- Foot Wl k ( T25F in an.average.ti t i a conds
at sép‘éé‘ﬂrenﬁier?%ﬁ? YEre eetoe%?&p&%%gw? ?“"11?18 ﬁgﬁm\éﬁﬁg'ﬁ%&%@%@@%

4- ami oRFd it bANSEt eight A0d 43 RIcBnECA1BERShiRg EXARAIDAdrE @RcMiddifthdthadays of
screening, a history of seizures or evidence of epileptiformactivity on a
scr eamonExpbBet toérvBpiardlicannsa of amytipls rglergsonearaalgurahinne @ dasrd wi th
t he study. conduct. or i-nterpretati 00 ot Lgn. Jhi s :

r andosﬁ{efé’d‘,g’ daom%tgr-yblqfna?lglﬁénfgc%{og?c{hgﬂ%er oqgf\lggéﬂ%nl al, %@bggp?gt%dsc}t%ﬁﬁ%gur e
14. Raddueph&pHAdemuenér 267 esiditnwitianosbuld emeiriiragwitinythe t srady reddwatéron and
eligible patients returned one week later (Visit O, see Figure 14).

Pat i ¢ptEsPTEWREAN-ent ered a t wo-week, single-blind, placebo run-in period;

Visit 1 oc d d ' : . C K. dnaNngiayi sit 2
at the endﬁg?iﬁheﬁggigﬁaﬁaégﬁs \%Ja%ﬁ %&r}? @i/\ze\éggd%lugfs':tt?trgt g%@% c())u ?glklg one_ bl i nded
t abl eis depigrpd irekigime 1dppPajenisatnderransircéngsg withedcerettinhiny sadyi mypdiggtiony 12

hour Sangluerl{gri})qe tpgt?ents returned one week later (Visit 0, see Figure 14). Patients then entered a

two-week, single-blind, placebo run-in period; Visit 1 occurred at the end of the first week of
placebo run-in and Visit 2 at the end of the second week. Patients were instructed to take one
blinded tablet (supplied in appropriate quantities at each clinic visit) every 12 hours during the
treatment phase.

[00339] At Visit 2, patients were randomized equally to one of two treatment groups,
sustained release 4-aminopyridine (4-aminopyridine-SR, 10 mg twice daily) or placebo, using a
predetermined, computer-generated randomization schedule, blocked and stratified by
treatment-site and pre-numbered treatment kits. Independent statistical, packaging and
distribution contractors were used to maintain the blind for all other personnel.

[00340] TFollowing randomization, patients returned every two weeks for evaluation at
Visits 3 - 6. The patients were then instructed to return in one week for Visit 7 and to arrange the
timing of their last dose of study medication such that the clinic visit would allow for
assessments to be made between 10 and 12 hours after this last dose was taken. Following Visit
7. patients began a two-week period of no treatment, returning for follow-up assessments at
Visit 8.

[00341] Thirty-nine centers in the United States and Canada recruited subjects in this

study. The trial was done in accordance with the Declaration of Helsinki and its subsequent
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treatment phase. [00339] At Visit 2, patients were random zed equally to

one of LR LI t groups, sustained rel ease 4-am no idi
! 0. ?&99@ ;S ; P |
(4-am nopyr |29| ne- EQ 10 ng twice daily) or placebo, usi %glrgfsgglﬁg%ﬁ%%%i ned,

conput er - gener ated random zati on schedul e, bl ocked and strati

treat nent-site~an re-n d i [Tal=Inly i.stieal
pac kgﬁ)ieH%m Nt glog(?l’l bnu%all (L)J[!r;}13 ((':ettf)c‘r%t %rgd(r:? @élsﬁg\%r?gg}éteo p(%&'ﬂnai nt ai'nﬁ%eﬁgé%%ritﬁd 11‘or
al | gtc{i@@olrwsia@ﬁlicmbd bwllﬁwane]vaﬁoinbmwﬁngal ravieshozals icorthigratdrenitees endiplhed
every two weeks for evaluation at Visits 3 - 6 . The patients were then
i nst PRGICHANISEAY @ PTHAN FHOBME SRB& M for Visit 7 and to arrange the timing of

their | astofase e imeNaRilGatiePrsieiiak: bAQTIEhdNHape id telikeh, al | ow
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Pr oSRECI 'engﬁMﬁ%ﬂea%@&Q%%ﬁ th Ot SO B UBRSHbEp3MBBatt By Lipe ettt et
Ma_nuaﬁ eit\qlu\s{lg-'l e Test (LEMMI) perforned at eachgtviﬁ%it and, ﬁgnﬁr ed bet e% 4-
am ndleypisdimiettersats andi anit: VarisitleRerspaniartbe modibed Waitich NJpdirdlsBeisasrs and
pl acebotr_&at d groups, in order to evaluate the interdependence of changes
in | Uy & 'h and wal ki ng speed. The LEMMTI neasured strength in four
nuscl e gr quepssdpi [alai @kl thebdings WhexllSctedknddese included the Ashworth score for

spasticity, the 12-item Multiple Sclerosis Walking Scale (MSWS-12), a rating scale that
captures patients’ perspectives on their ambulatory disability, a Subject Global Impression (SGI)
and a Clinician Global Impression (CGl).

[00345] The Ashworth score was assessed at all visits averaged across three muscle
groups bilaterally: hip adductors, knee extensors and flexors. The MSWS-12 was assessed at all
visits except for Visit 1. The SGI, assessed at Visits 1-6, asked the patients to rate their
impression of the effects of the study medication during the preceding week on their physical
wellbeing, using a 7-point scale (1= terrible to 7 = delighted). The CGl, assessed once at Visit 0,
addressed the supervising clinician’s impression of the patient’s neurological condition on a 7-
point scale (1 = very much improved to 7 = very much worse) relative to the screening visit,
Subject and Clinician Summary Questionnaires were completed at the final follow-up visit to
determine the impression of the patient and clinician regarding whether the patient had received
active medication and the basis for those impressions.

[00346] A separate Evaluator at each center, blinded to the patient’s overall clinical
and safety assessments and CGI and SGI scores, performed all functional outcome

measurements, and evaluations and assessments were performed by the same individual at each
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fl exors and extensors, and ankle dorsiflexors) using the nodified British
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nmet hod at a central |aboratory. [00348] . Safety wa sessed dverse
eventvatong seaepder atipesythreg ghdic Tasy foug Yisitp Q%P%flﬁrfp"ﬁ%élﬁgd tﬁiﬁ%gﬁéeno&
measur enent s ,[.00349]...St:at i st.i.cal ihs - fivel @tldald ¢ials abal yghe &ablawar e
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(the a%l‘i’(ﬁﬂ?imﬂevﬁ{dy placebo groups were analyzed using the Cochran-Mantel-Haenszel test,
controlling for center. The assessments made at the fifth double blind visit (Visit 7) were
designed to evaluate potential changes in drug plasma concentration and efficacy towards the
end of the 12 hour inter-dosing interval.
[00351] With respect to the secondary efficacy variable (average change from baseline
LEMMT score), in order to maintain the overall alpha level less than or equal to 0.05, a
prospectively defined, stepwise procedure was planned to be implemented if there was
significance for the primary efficacy variable. First, the change from baseline in the LEMMT
during the 8-week double-blind efficacy evaluation period for the 4-aminopyridine-treated
Timed Walk Responders was to be compared with that for the placebo group. If there was a
statistically significant difference between these two groups then the change in LEMMT score
for the 4-aminopyridine-treated Timed Walk Non-Responders would be eligible for comparison
to the placebo group. These comparisons were performed using an ANOV A model, with effects
for Responder analysis group and center. Baseline score for each patient was the average of all
pre-randomization scores (from Screening to Visit 2).
[00352] Additional post-hoc analyses were performed to compare the observations in

this study to those in the previous Phase 3 trial, which incorporated a number of additional
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patients did not complete any efficacy assessments and were excluded from the intention-to-
treat population, which included 237 patients (118 placebo, 119 4-aminopyridine). Two
hundred and twenty-seven (227, 114 placebo/113 4-aminopyridine) patients completed the
entire course of the study. Treatment groups were comparable for baseline demographics,
disease characteristics and efficacy variables (Table 14). Only one patient in each treatment
group was considered non-compliant with study medication.

[00355] The number of patients who met the Responder criterion, i.e. Timed Walk
Responders, was 51 of 119 (42.9%) in the 4-aminopyridine-treated group, and 11 of 118 (9.3%)
in the placebo-treated group (p < 0.0001; Mantel-Haenszel Odds Ratio [OR] 8.14; 95% CI =
3.73,17.74).

[00356] The average change from baseline in walking speed for the 4-aminopyridine-
treated Timed Walk Responders during the efficacy analysis period (Visits 3-6) was 24.7%
(95% CI = 21.0%, 28.4%) or 0.51 ft/sec (95% CI = 0.43, 0.59) compared to change in the
placebo group of 7.7% (95% CI = 4.4%, 11.0%) or 0.17 ft/sec (95% CI = 0.10, 0.23). The 4-

aminopyridine-treated Timed Walk Non-Responders showed no difference in mean response
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vs, 4.21, median score 4.63 vs, 4.00) and were rated more improved than Non-Responders on

the CGI score (mean score 3.38 vs. 3.75, median score 3.5 vs. 4.0).

[00359] The average improvement in the LEMMT score for the Fampridine-SR Timed
Walk Responders during the double-blind period was 0.143 units compared to 0.042 units for
the placebo group; this was a statistically significant difference (p = 0.028). The LEMMT for
Fampridine-SR Timed Walk Non-Responder group (mean improvement of 0.048 units) was not
significantly different from either the Fampridine-SR Timed Walk Responders or the placebo
group.

[00360] Additional efficacy analysis. In addition to the planned Response rate
analysis, the 4-aminopyridine-treated group as a whole was compared to the placebo-treated
group.

[00361] Based on this direct comparison of treatment groups, the 4-aminopyridine-
treated group (as a whole) was statistically significantly superior to placebo with respect to:
average percent change from baseline in walking speed (p=0.007), average change from
baseline in the Ashworth score (p=0.015), average change from baseline in the MSWS-12 score

(p=0.021), and CGI at end of the double-blind period (p=0.002). The average change in SGI
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- 0) _ e average i nprovenent in the MMI score for the
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uni t s not significantly different fromeither the Fanpridi ne- SR Ti ned
Wl k pResboreams, bt thee: plagebasoristiqn bfeees@pndsdcindi EaRANS N BERFMHYI vsi s.

I n addi ti.on to the plann esponse rat is, th

4- amiCRBRRIRS fﬂidﬁ@-st“?‘gglﬁ‘é‘if CS&BﬁRbﬁgegp@e\Xﬁgqagy \;\%gtgg%g'rrpar edet o the

pl acebo-t ggica] PR 4LARR6H riBasadnoem trdtidnsdi Trechegopisna somcofrationsat ment
groups, the 4-am n_op%rl di netreated group (as a ol e) gx%s at %tj stically

si gnidfideaminbyyrslimein be 4tamippriatdies-Fatel PRYperare p%:weenz > and 30.2 ng/ Lt

each of the first four double-blind visits, with standard deviations of 11.2 - 13.3 ng/mL and an

overall range of 0 — 87.3 ng/mL. The time of plasma sampling, relative to the time of the
previous dose of study medication, was freely variable with the schedules of clinic visits for
these four visits. The mean plasma concentration at Visit 7, from samples obtained at the time
of the first of three efficacy assessments, was 21.2 + 9.7 with a range of 0-56.4 ng/mL. The
time of plasma sampling at this visit was scheduled to begin within 8-10 hours post dose, in
order to collect efficacy data, over the next two hours, from the end of the inter-dosing period.
[00365] Figure 24 depicts data from a set of individual multiple sclerosis patients in a
formal pharmacokinetic study. The study depicted in Figure 24 was not tied to efficacy but
rather pharmacokinetics. As one can see, the 4-aminopyridine plasma concentration drops as
the patients approach the 12 hour point (as one would expect with a bid dosing formulation).
[00366] Separately we have identified a Cinss Of the invention, this Cpings is layered
over the data in Figure 24.  This information indicates that a preferred embodiment of the
invention involving 10 mg of 4-aminopyridine-SR elicits minimum concentration levels that are

above a therapeutic threshold.
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and this did not differ between treat_rrentwfﬁr oupgﬁor sg&néﬂ%er r&mg{s There
was shesfigugerinded. ey amenapyrigwadwated; lamed gyalk dipn %‘?ﬁf %189 E%e and
pl aceb r.o ut, .t associ ati on between gender and response on
t he ﬂ)r?glr‘?gﬂ/nﬂe %Blglcer'f’to p}aéﬁéﬁg |§la§lpr’mal ance did not affect the efficacy

out come. [[QEX8F] IRvasirand taniledsys impoecnendematking sresd aos g faand BY dk na
concentrations of 4-amno ryridine in the, 4-am noqgrihdi ne- tt eatter(aogFI up

wer e Rseponders gn slugng ‘39! ﬁ%ﬁnﬂ'a%lfmér&@ﬂe%fwttﬁeth? hE B O IBFEOBM nd
VEST R0 Mob u'h%ﬁﬂ)%_rtﬁerg%}é's %ltde&@%e@;l tHelm@anléhadg O BbMLbaalchead 20¥£ tialslthérange of

0 87.°3 ng/niL. e time of plasma sanpling, relative to the tinme of the
pr evivaiysindotieatioh of o yasiexk Eagdyan thealstof 2eivy pered, ableastipt hsubsel AdbRsBiul es

of clinic visits for these four .yisi.ts. The 1.0l j at

U st esponderorissar Bl hed b PHAE el thr ST RS EAERTAE Febel 2oy
asSeSSIERNLS (hWass-2233 dnd MI-FRD4 Brudick an et 30- S8hén deving. on Bhied thase, e

pl asma sanpling at this visit was scheduled to begin within 8-10 hours post

dose Crii ioppigpximatat Hedime S pibert jakgaths, negi@aset he next two hours, from the
end of t hei(}ﬁ%?r 'Adsos 'o@.% ipnelfi'gﬂrg'%, plasma samples were collected for evaluation of 4-

aminopyridine concentrations at all visits in the MS-F204 study. Thereafter we examined the
relationship between plasma concentration and time post-dose, which reflects the
pharmacokinetics of 4-aminopyridine during a dosing regimen,

[00370] In order to determine the threshold for therapeutic efficacy, the 4-
aminopyridine concentrations (as shown in Figure 26) were plotted against change in walking
speed measured at the same visit as each plasma concentration sample was obtained; the data
from this analysis is set forth in Figure 27. In Figure 27, the plasma concentration
measurements are on the horizontal axis, organized by 2 ng/ml plasma concentration
increments, and the % change from baseline in walking speed is plotied on the vertical axis.
These data are also plotted in Figure 28, organized by 3 ng/ml increments.

[00371] As can be seen in most clearly in Figure 27, as concentration falls below 15
ng/mL there is a reduction in walking speed improvement, and especially as concentration falls
below 13 ng/mL there is a marked reduction in walking speed improvement. Conversely there

is an improvement in walking above 13 ng/mL, and the improvement in walking achieves a
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[ 00365] Figure 24 depicts data froma set of individual nultiple sclerosis

patients | f | pharmacoki netic study. The study depi | igure 24
was not t‘&ggﬁ{%@é@i cacy but rather pharmacokinetics. Agegﬁ}esgaégﬁfggg t he
th

4-am nopyri di ne plasnma concentration drops as the patients a e 12
hour point (as one ul d.expect with a bid dosing formul ation) [00366]
Sepaf® ‘éf’)?l%\if‘“r?@%e %é’ﬁ??f’?”g‘ﬁ“'a Cnunss of the invention, this Cnin! Sis

| ayered opma7iheTitat Fidhgsi Q4 eordatIhiith ilef aildatdution idicthtaes io Mg last

preferred enbodi nent of the invention invol vi‘Hg 10 ng of 4- anihno ridi ne-SR
el i chaw afithé dosing orewat (EENER ) Apcd BaliaRAON g WA IBFMENLPPHREC I ET Erminss:
threshol d .9 1 #12103 | B 0364 1brmihe NG R30Aastaudy, the
pati iﬂ‘fss il 8 ?rgssetnélg %ﬁ@{r\ég %ﬂggﬂ%ﬁﬁfeg@%{or&% K dLri ngéjt he1 | ast _t?llr eae hour s
of tb@icaastng 1y absng Whamen porhd iejopiat bepitentver Eromethethferratien tif Wessen wi t h

an hour between evaluations tq collect wal ki ng. datg_throughqut. thig.end of
i nt ethatdisTenig neelGap sncredse A P15 P‘Pli“?ﬁg?%ﬂﬂfeiliéﬂ 8‘@36?@?%3 f%‘%ﬁ‘%"}tﬁ‘r" éQZE.IgFi gure

25 shows, f & Rer ﬁﬁqlﬁh&q@ﬁgﬁaﬁ&n@%@ﬁgsiﬁé ?‘e%ﬁlﬂ?r%tar@%lﬂlﬂ ihe stapevdlikd jrgscapeed in
four tine peI‘IOC}S. romthe left in the Figure, the first data pomts

r epr agentiort hin avembgdin{enbdre in9&¥oncwin pser ici aseappligheyenb pbp nowel 451F
preceding efficacy visjts ‘¥I Si tuﬁi. 3art1% 6). The three tine intervals to the
ri ghtherapepiiglsvel 025“’?’@;5#&% “IRREYEE 8% om basel i ne during the |ast three

hours of nlmﬁ?-ip% RGsiag ni@iddedn RBstdshangas tha psperdnreasur@d. wot hin

t hose ti bins are plotted. W show the percent incr e@seﬁé@. Igi ng speed
f r omirbatsed imigipfecrclerdrés dr amic o Fori IFIDRRIRE wakere miaRafeRiaih b’@%ﬁf PR FR i n
the figure) jp.r the 4-am L@l ne- _aH; Mtekn iBespaRder s
( FNROF ; “Eeﬁ%(’df Eﬁ L?Ega;mf‘% aﬁﬁ‘ﬁ%@“ﬁﬁ@& %@é‘:ﬁ‘?sﬁ%@?"ﬁﬁﬁﬂéﬁ?@r i\@ﬁiebl E?I}T 00368] |t
was fausle thatosisNen?i%el samialsermpt4-aminapyridingtospebphtanomgh Thate & riaalika
Responders seen during visits 3 to. 6 was nmaintained up to the |ast hour of
the ragerdesicny |pagimido 28mednt EROPBHIAL there was a decrease in the nean

change fr .%ﬂs%ge' | {6 ali0c10 O indtiis inf RQLEINBS vath (Hedingadtidn(eaf., decresdasng
efficacy i'n"th ﬂ 1o 12° hour period, at least for a subset of these
r espendepIS scRsBne mowtithdefopaoprovone walking idospaignt aghremipk; JH9Tays BT dts are

shown for pool ed data fromthe M5:F203 an - F204 [.e5, | L.gus.an 30.
When Tefkadh rropbtampigga B'é%r'f‘g‘c“‘,m‘t:?e,g @:ﬁf(ﬁ%‘g %‘s’ga%{gﬁgéﬁﬁgﬁt&{d&{ % ﬁ‘eb{}iaﬁgﬁt {ﬁgh
pat i entyitRKeRrdsRE chEXiised AaRinikOQREanAsoS/Hiame tbRaidipgtice 6h tpk asixmsdnpl es

wer e co}iﬁect egkggr eéal uation of 4- am n{(,)gyri di ne coﬂn&gntzr ati ?ysgjitl al |
Vi Si tas ldast ohmohSthaR04l Istlddy3. Fhekledft &F. I 18xdfi Abd4 e 24 or 25 ng/mlis

obtained: in an embodiment the Crinss 18 10 a range of 20 ng/ml; in an embodiment this range 1s
between 11, 12, 13, 14, 15,16, 17, 18, or 19 ng/ml and 20 ng/ml; in an embodiment the Cpigss 15
in a range of 15-25 ng/ml; in an embodiment the Crugss is in a range of 17-23 ng/ml; in an
embodiment the Cpyinss is in a range of 18-22 ng/ml; in an embodiment the Cuuinss 18 in a range of
19-21 ng/ml; in an embodiment the Crinss 1S in a range where the lower value is selected from
the group of 11, 12, 13, 14, 15, 16, 17. 18, 19, 20 ng/ml and an upper value is selected from the
group of 20, 21, 22, 23, 24, 25, 26 or 27 ng/ml, it being understood that this indicates that any
particular combination is contemplated, e.g., without limitation a range of: 16-23 ng/ml, 12-24
ng/ml, 13-27 ng/ml, etc.

[00375] In an embodiment there is a method in accordance with the invention (e.g., for
treating multiple sclerosis or a method for improving walking in a patient with multiple sclerosis
or a method for obtaining a therapeutically effective level of 4-aminopyridine in a patient with
multiple sclerosis) comprising: administering a therapeutically effective amount of 4-
aminopyridine to said patient such that a Cpss in a range of at least 12 ng/ml to 15 ng/ml is

obtained; in an embodiment a Cpinss In @ range of at least 13 ng/ml to 15 ng/ml is obtained. Itis
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rel ati onshi p between plasnma concentration and tinme post-dose, which

reflects coki netics of 4-am noryridine during i j men.
[ 00370] I‘&Bg})ﬁ)@?g{% determ ne the threshold for therapellj)?iT}(::lfg§ 1?@%%2 , the
4- am nopyridine concentrations (as shown in Figure 26) were I‘%‘[ FEY-

agai nst. change in wal ki ng.speed red. h V1S asma
conc@'ﬁi"r“'a"?‘? 5%%&%&1%13%?988{%8}1% g'%?l% ﬁ%l%ga?%m#r%ﬁ?ﬂi&sy (gﬁg‘% ;jgl;ﬁgsel&g Iibsrg-!t forth
in FLguhgs 27hid Me K (R invekiRnpltas mebeopdesttodabdtowithes dmienent svane on
the horizontal axis, organized by 2 n%/m pl gsmg é ncgqtqrgzt' on increnents,
and Ydbeutharmiglarmzon! BakEes plas Phmis Rith§-s Pdel - L9 St WIMon the verti cal
axis. These data are also plotted in Figure 28, organized by 5 ng/mn
increnents. [00371] As can be seen in nost clearly in Figure 27, as
concent r ajjoanéf abiSCOSKIANLS ng/ nl there is a reduction in wal king speed

i nprovenent, and especial|y as concentratio al | el qw 1 / there is
a marked [HEEEL | SMBURR KIPRIMEHELE 3 PG eﬁe@h{r? %oﬁﬁeagg?lf}t){]%g‘r@gdi }gean

i pr gy i i in@ Pebrdi€ioh oI @Y ehRate. | Thovglikiang

achi g’\yggﬁgtsglﬁ%ﬁ%23%%%590%%%3'%?9%@%??%e atliove pl at eau eabovté\@albout 15
ng/ mbbi@OR72] thhestedf i wai ngsevaluwte dor redficacr wid Kafiehe ofi ugtapeduelersn 4t n
efficacy in . the |ast hour, of the dosing intetval I ; tient
on a?WippryBginFan tl?p%?%@&’ﬁte%g%téﬁ?m@#y g%ncﬂgq'ﬁrh?u“\{/éf éf gagr%f)%?s]g r%tgl%glﬁ%@gf erred

sust ginedifieraassibosgu ation, 10 ng is ideal to maintain efficacy on a bid
dosing reginmen in the majority of patients. Fror’r‘a this inpformation

seen that [U3@BE iTbe pomeyefficaoY eI Wap breerbPR Valn& L ’ﬁ’@eaé'brégdwﬁ'ltt}’ﬁ: ;her
p! asﬁgsfgf‘gce“”a“ NS e Ihte! %ﬁﬁﬁg%isbﬁ]av’%%h?%@%%&i@ékq%h%p&%méhafdhﬂﬁg and

dosi i RS * P WE A scope of the present invention. In an
embogicAmitht, tAR chrilive Blutl @ Rhewap thas esndhent ampanpehicshimewalkifg spendpedvidissi r ed

t herapeutic | eve]l or novel desired therapeutic range. [00373] Th
pr ef eroredensttRoddeTion t&e%ap&a%@?vﬁgf%%ﬂggb?‘é%%%ﬁm?ﬁﬁv@ﬂ{? i"gﬁ_z?‘leg.eg‘?%‘?%‘f _
\tMF ?ﬁﬂr}fg%u?g%shhfph OGP R 3 OF 4%?&3&;?9@1&% 10 ¥é 189 sMalikieROthhnwhilpat | ent

e sclerosis or a nethod for obtaining a therapeutically
ef f egtibseeof giviehts ofiaydregmindopyh ¢ldirrdinical benséts @nanyRaHCU| fupgjoaakBratEsi s)

conprise: adm nistering 4-am nopyridine to sai at i . i NSS
in afPrafEmplf lig §Eagt 9o Sﬁﬁglnﬁi%’t g5 oidg ity nFCs?gSO ]ﬂaioﬁgﬂéﬁt{%&t%%te A
Al terp ie\zlg%cya@alwgt}ggpdnge_accor dance with the invention (e.g., for treating

mul tiple sclerosis or a nmethod for inprovi n% wal ki ng in a gati ent vm'(tjh
mul tipl e 4@0¥Ppsilbeorlegtivity of responsiveness may be 0 ently propose

mechanism of action, the improvement of conduction in demyelinated pathways via blockade of

related fo the pre

voltage-dependent potassium channels. Only a proportion of patients would be expected to have
axons relevant to a particular function, axons that are susceptible to the drug effects at any given
time.

[00380] Patients experiencing faster walking speeds for the majority of visits while on
study medication compared to the fastest speed during the off-treatment period were defined as
Timed Walk Responders. The percentage of patients in the ITT population who met this
criterion was 42.9% in the 4-aminopyridine-treated group compared to 9.3% in the placebo-
treated group, and this difference was both highly significant and similar to the results of two
previous trials.

[00381] The magnitude of improvement, as measured by the average change in
walking speed during the double-blind efficacy period (Visits 3-6) was 24.7% for the 4-
aminopyridine-treated Timed Walk Responders compared to 7.7% for the placebo group. The
mean improvement in walking speed at every double-blind visit (Visits 3-7) was greater in the

4-aminopyridine-treated Timed Walk Responder group compared to the placebo group and
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met hod for obtaining a therapeutically effective |evel of 4-am nopyridine
in a patignt, W | tiple sclerosis) conprises admnis I

4-am nopy‘rglB Pirll&éots)lt%gggai d patient such that a Cm nss of aip%ﬁ‘}edég 195539%%%e
than: 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1, 22, 23, 24,ll tebal. ng/ m

ORI DaPISTGRcs S EChauH B orepy el ot fhab R Gy lrifcde Fylllagiohll 27
g/ MrpanghedQulARd imdifedihce NiFOdiafBN iveth1@IsEEimal o ibsa dbanged of tHS25

ng/m; in-an enbodi ment the Cmss is in a range of 17-23 ng/m; in an
embogdienens stuizs @i lpsgeripsriods of ticalepat.of 18-22 ng/m; in an enbodi ment the

Allinss [ S @ 6 ,0f g 19- nasiihs 20 RITRQAGE BN ot HaSed SN a
range vvhek@spgle \\{)S\;Q\gsel\%alsudegl iaﬁ&sg?i%‘éﬁh%rso%et he grd()Egptﬁgf m-\1‘31, 2,§ 13, 14,
15, Hfegrdiéd ah8lysit%cr@Q glisd, thndhampesppservedlinghis sedsaotsedefer omikahén gr oup
of 20, 21, 22, 23, 24, 25, 26 or 27 ng/m, it eig ufndﬁrsthood that this
i ndi diecsnandtmagmytugraior thess seen b Mk RISYPBR MYS tiadhht &eﬁf K2E%, heregver i Phout

limta ﬂﬁ%@ﬂ%‘l&é ﬁp&fhh%é mi&ufd iR%iikd Wk %sﬁtg{d@?swoh%'aﬁeﬁ B ifed VAR Ndn00375]

In an ere Is a nethod in accordance with the invention (e.g.,
for Regaindeg, tedsisigoh evitciheradidstior of chstdlonednong ooV imegl WalkiRsgpamse a
patient with multiple sclerosis or a method for obtaining a therapeutically
ef f esHifepign thaj gjas B?r?%!%%ﬁwn dine in a patient with nmultiple sclerosis)

conpri sin '03%§{“' Thak &ldsne RdicagsRReMd, 6ald theghéRainkweudemuntnoiifference

am nopyridine to said patient such that a CmSs in a range of at |east 12
ng/ mbetvaed 3-angihopyridinastieaéchEuned WalnResppodirrard Nendigspenderswith resRee 1of  at
least 13 ng{m to. .15 ng/m is,obtain ' 2 iRbkqet al.
Wit hi%i%S Re ‘g’%’ﬁéapgfcst lﬁb?l%sséhetrosllsn%‘ﬁ? tloglnat[(flh%t %g %ﬁl é@@na gﬁltlr"?Bétdhat of any
of thgmypldemaset forth herein is within the scope of the invention; it is

to be understood that, without |im¢tation a vaé;ue ' about " Ciifﬁaﬁti.culogr
ng/ m i ncll@AR84] pMichowt beinginiedsby dhagry.gangl baged ongth prppaged mgghgfism 9hg376)
DI SCUSSI 003771 Ak ' Lo ' i 1g@d\Wiosheatlatdaao

di saBFtIlcﬂ’O;t)L'eLS ﬁ%egék%]?[?rﬂlpﬁv gcf%l E%Pg{rsc}gﬁgsyeg%t%%jmgﬁ&:‘t :';ct or}ui n measuring

pr ogrigsgdratulaf dittheutihrs aakeycliitad op charactyrioivs of ddsioas ofithith theirsaendyl RS o

eval uate the efficacy and safety of sustained-release Aam nopyrid ne in the
t r eatti@e- of anmbul atory dysfunction in nultiple sclerosis and to confirm

the resul ag?%kha@lo%%li, He ‘Hliddhdel OORIBR IPtmdRr I rBoYsEdritb@c acudicoo® was
|

based on g speed, neasured with the T25FW usi n%?,a response rate
anal ysdlsratheathaavabiobigichl eemasifot dnwyresponsepndvkartast thal 1ﬁétatlst1cal criterion

produces an all or none classification of response does not mean that this reflects an all or none
biological phenomenon.

[00386] For example, for patients with an underlying negative trajectory of disease
severity, the statistical algorithm would not be able to identify a patient responding to treatment
with a reduction in the extent of functional decline. Equally, there may be patients with positive
trends in underlying disease state, which could lead them to meet the response criterion even in
the placebo-treated group.

[00387] Another goal of the study was to determine whether efficacy 1s maintained
throughout the 12 hour inter-dosing period. This was addressed by requiring at the last double
blind visit (Visit 7) three evaluations of walking speed (each separated by one hour) between 8
and 12 hours after the last dose of study medication was taken. This showed that the
improvement in walking speed among 4-aminopyridine-treated Timed Walk Responders was
not significantly diminished towards the end of the inter-dosing period, compared to
assessments made during the normal course of the study.

[00388] Although the average plasma concentration of 4-aminopyridine was reduced
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treatnment. An earlier study showed that consistent inprovenent in walking
speed pro‘;ébclgﬂ)/og3£9re sensitive criterion than an arbit A sh %ﬁ§£9+>d for
average nmagni tude of change in speed. Overall, results from li ni ctal‘ trials
of 4-am nopyridine in nmultiple sclerosis suggest that while @B%eﬁ' of

atients nay res d with cle i nical nefy, . : A i ar:
FEincty smap i reys Fohe Akl Bei Ly SreRethof S JadeRoefd fodiialin
neceneal bilcYeaQ¥ & l)»g[kiﬁg' thectiNRSE babineXperieasaphral walki7tigfarabponsege pP0379]
The selectivity of responsiveness may be rel ated t9 t he. r‘%%ﬁﬂt Iﬂ%aap%oposed

mec h¥lisits M-6F Rctdasts, int hentiahpeoPershicHt cCOsHHIPRDRT i) ‘a fat hway's

via bl ockade .of voltage-de i E\p}agygﬁ sovidlWindeRbaRenkl on of
patigfﬂiﬂée aiye B’et%&% %:nteela%fdggﬁg%/veepsg f(:)‘%g tllr’krer(}]eg ant ipo Vé. pgr]tni gul ar 9functi on,
axongyiihahk asResarMRtoMbarel @ plaemalr ug effects at any given tinme. [00380]
Patients experiencing faster wal ki ng speeds for,..the majarity - Vi sits

whi | e on HI0389l ndwikiag i sRcco eyt t REST aéatsﬁlé’i‘e sﬁ)l‘&’é’;cf%duéri rdlgéhtn%e%lt

of f-treat ment neki H’F\{W 1186 1RarsThdtedoalka Respentel’s); hbhevpertdent age
of pB’teF‘Se”ﬁ?rgerlﬂanjttfﬁ?é% %ggﬁf\ofaftlilgl% Who ]?ret (t)S\t?Ss criterion was 42 9%in the
4- antR@pythali Biko thaeatbeeh greotspult ofiperesttdt ©yabiaBos iah thif i e eleastba! gr oup,
and this difference wa ,Foth hi&?ly significant and simlar to the results
of t fasigye edtiswarly by STl gssa ™ he magni tude of inprovenent, as meg(gured
by the av c fibahtMakikh BDropeach dpniangnspieidieutasdopitiedtsehbivedicy
peri od (Vﬁ@?g] 3%1%@[\%55 Z%é)f%rr the 4- am nopyridine-treated Ti me Wal k
Respangeitive zesppaseeat. tansiplently fimpravie vpilkise peeegr @idpthisrias FRUHaiPHbPEeent in

wal ki ng speed at ev doubl.e-b| i,nd. Vvi-sj (Y S ghAaatiywihg t he
4- aniHEpYISIE Pleé'!"ldr(éfg[%tlouﬂs' ]&‘S\ik\dg \eﬂs‘lg{é%dd@{ Igé%ﬁp&cao%ﬁé to the lp acebo

gr 0“%aﬁ%aﬁﬁer#l%ﬁ?3%%%M;L>Bidinwwpmanceal clinihtiwedeaniredtileinmad vanaerane evadkingf f ect

over the eight weeks of treatnent and efficacy evaluatipn..The.pagnitude
and miility @nasulegronp ohasyde WathaMgt dBess; o s honae A Eap oY r‘#eat Wo

previous. stuydies, for | ekl odsy of méPB38A] oVa¥Eorl Br 4SG and
ca h‘é‘?ﬁhr‘a@ LS C?ar?élcgfgg%%pgr %%rhgpspurgﬁi@%%@ r?t]eg]r ated anal ySj sr_acr 0SS

st udiggsnopviigiehanges absemodalaion dheserahe@iscias tien SInkRpegA  PNYEEYLt i on

and magnitude to those seen in the previous two i . ifically, there
wer e adyadegeongy W%ﬁ@ﬁl@“q‘f‘ﬁy %?ICP“PE?’%%t%é%W%n?Dﬁ&%l%%% tbéﬁ@%es ponder s
conpared to Tined Wal k Non-

Table 14: Demographics and disease characteristies at baseline:

Placebo 4-aminopyridine
Safety Population” Total Responders Non-Responders
N=119 N=120 N=51 N=69
Age, years, mean + SD 517+ 98 51.8+956 53.7x10.1 50489
(Range) (24-70) (25-73) (25-73) (28-70)
Gender, N (%)
Male 45 (37.8) 32 (26.7) 13 (25.5) 19(27.5)
Female 74 (62.2) 88 (73.3) 38 (74.5) 50(72.5)
Race, N (%)
White 105 (88.2) 113 (94.2) 47 (92.2) 66 (95.7)
Black 9(7.6) 3(2.5) 1(2.0) 229)
Hispanic 2(LT7) 2(1L7) 1(2.0) 1(1.4)
American 1(0.8) 0 0 0
96
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Responders, consistent with the validation of clinical nmeaning of the Tined
Wal k Res Li.erion that was perforned earlier. [00 no
indicatigﬁaﬁﬁuﬁﬁkéﬁ or in the preceding studies, of anyﬁgﬁk?émﬁﬁggwggtmeen
4- ami nopyri di ne-treated Tinmed Wal k Responders and hbn-F@spondgE§ Wit
respee i oSyttt pte SHliER ARl synpromatrology or any
ot her neasure coIIecteJ wthin the study. [00384] Wthout being limted by
theorysﬁgpﬂmQQQQd on the propoSedyechani ShkQfonded 1 0N, KNherspseepti bility
of individual patients to the effects of treatnent is likely to be rel ated
to the particular di stxi-hugi on andi2ayel i nati drrxdharacteri stiré8 of | esi ons
wWithin their central nervous system [00385]. _However, the "Responder or
Non- Respiatidétliskiresponse criterion is a statistical tool rather than a

bi ol ogi cal assay for drug response and the fact that this statistical
criteri ot oduces an all or none classification of response does not nean
that this reflects an I[ or no 1g'}ological2 nomenon. [0Q386] For
exanplefﬁ?ﬁr patients it R an under yi ng negative trajectory of disease
severify the.skati stical algorithmwould not be able to identify a patient
responding to treatnment with a reduction in the extent of functional
decline,y Equally, there may be patients with positive trends in underlying
di sease state, which could | ead themto neet the response criterion even in
t he pl acebesitgrestiegd groups.6)[ 00387Ps.Anot her goatt-%f the st ddfP%as to

det erm ne mhether_efficaqy i's maintained throughout the 12 hﬁgr

i nt er - dokimay ppereisbd.  THIW Slas ad8fel¥sed by reédliring at thé'idst double
blind visit (Visit 7) three evaluations of wal king speed (each separated by
one hour%“ﬁ@?&een 8 angu ~)hourgzﬁgt”er the I asi,ose of stygy spedication
was taken. This showed that the'iYpfovenent 1n wal ki ng speed anong
4-anin85§?%8fne-treated Ti med Wal k Responders was not significantly
dininishggyggmﬁrds the end of the inter-dosing period, conpared to
assessnent’s nade during {he nornmil42course of 2the study. [00888] Although
the avesigge: pl asma concentration of 4-am nopyridi ne was reduced 95
#12123836 v | Blight et al. by approximtely 25% at the tine of the first
assessmampugmodfiagirt 7 t here was no reduction in,pean incre%EgS;n wal ki ng
speed from basel i ne (28 ¥%8)conpdt €82t o 24. 7986t )t he aver aje’o

treatment*®

Disease duration,

13.1+87 144+£95 16.1+ 10.8 132+ 83
years, mean = SD _ \

(0.1-34.1) (0.5-45.6) (06 —45.6) (0-5-35.2)
{Range)

EDSS score, meah £

56+1.2 58+10 59+£09 58+1.0
SD

(1.5-7.0) (2.5-6.5) (3.0 — 6.5) (2.5-6.5)
{Range)
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Visits 3-6). Decreases in central nervous system concentrations of

4-am nopy‘g,g%ﬂ)% HRY be del ayed relative to the decline 5ETEJS§§1%249?%§![S

gi ven the ay ‘seen previously in cerebrospinal fluid

conpared to plasma. [00389] WAl king speed inprovenent over ba@éghhéabhomed
a decline for neasurenents in the ndom1of 11-12 hours post dose (to
a nean of 20. 1% ; however, this Eﬁéﬁgg al so have been the result of

repeat ed eval uati on at this visit and an eI enent of fatig particularly by
the third lﬁwéiss@eﬁttamf[doawefe A-amigapyriding l'?l"fﬂvﬁﬂewagflﬁ%gﬂﬁn‘\ﬁi”ss a

4- amw .If.’eﬂsf BB&%@%&%&&EPB&:&W%% gE'PiEcebﬁW?&lé&fsﬁ@l&%'lﬁtent ly

|nprov |ng speed this was maintai ned over the inter-dosing period
of 12’ahﬂ©urss,v1tﬂ'M1ﬂt1plelﬁuemsmf| rmed the results of a previous trial, show ng

t hat treat am no rldln prod l.i ni cal

i npr ovenen h]v\aﬁ% F@“HH? 1 ’Vll}eﬂ t§ tBﬁ% gfm&éoovﬁpjg bl ﬁn'ﬂ}ﬁg ?’l#he%

st udlﬁ§k$®W)tsB@éd AT HREVILI KhsAfhel if RiibSiefith ROHipROYE@rosik AS) Qlfeaﬁeher apy
he proposed nmechani sm of action for 4- am nopyridine is that it a

nndeﬂhﬂemﬂmmwudeEﬁbﬁéﬂwdmdphpﬁuﬁﬁ epwribied sedivduct i on, advant ageously

this funct t t b
1S U el |t RS R A TR PR n OSRDERR 0! ©
4- amlmmerdl oh raepsalfeatamamnul aEdn@ﬁfs “w‘ahablnﬂaspomdﬁmse hdanhﬁespmsrdﬁs swile= 119

120 5 1 69 Al years, nean 51. 51.8 iﬁ E 10,1 50. 4
8.9 RHWQB e @44mnf(pz5dm731% 28- ﬂ?a)bﬂé ?Bpmbfeé?fd@? to N (Whckivel peanipdy 8y 32

(Rgge )ff'NJa? %}bﬁ% wja% 6’%@%‘%2’3 5 ?%T%e«zzylﬁ’m ;%%2%1) %%e(zﬂﬁjggb@ﬁo&%m%ﬁ)a(g%@léwzg- 53

(2. 5)for1at(12asﬁ))3 & 4 doSle-Hispafficac visits Z))mﬁar(edl wijh thean®)imin( valkingAspeed oan 1

(0-8) 0 o8 s QP emt P8R0 s Wok 1dmiSkd Blospectively for MS-F203 and MS-F204 and
retrospectively in MS-F202. The average Walking Speed (“WS”) over four baseline and four
treatment visits were compared by treatment and TWR status.

[00394] Results: The pooled population included 631 multiple sclerosis patients (237
placebo and 394 4-aminopyridine-SR 10 mg bid). The Responder rate in placebo was 8.9%
(n=21) compared to 37.3% (n=147) for 4-aminopyridine-SR. Baseline WS ranged from 0.3-4.8
ft/sec. The Responder rate and percent changes in WS for TWRs in the 4-aminopyridine-SR
population were similar across this range. The average improvement in WS among 4-
aminopyridine-SR TWRs was 25.3% (range 3.9%-110.4%).

[00395) These improvements found comprised two outcomes. One, they enabled a
higher proportion of TWRs than placebo patients to move from WS associated with household
ambulation (<1.3 ft/sec) to limited community ambulation. Moreover, these 1mprovements
enabled a higher proportion of TWRs than placebo patients to move from WS associated with
limited community ambulation (1.3-2.6 f/sec) to those with full community ambulation (>2.6
ft/sec).

[00396] There were no notable differences in safety signals between TWRs and non-
Responders.

[00397] Improvements in WS in multiple sclerosis patients, treated with 4-

AMINOPYRIDINE-SR, are independent of baseline WS; these improvements are clinically

mearing ful.
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Pl acebo 4-am nopyri di ne Saf ety Popul ati on" Total Responders Non- Responders
N = 119 "N, = =5 1 N =69 Indian/ Al askan Native -
2 (3.9 O‘N%Oéoﬁggééayge course, N Relapsing remtting 40 %@&gsg%é/%ﬁ%gé)(%?)
(31.4) 27 (39. 1) Primary progressive 2 1 (17.6) 10 (8.3) 5 (Bugyesal7 2)
Secondary 56 (47.1) 62 (51.7) 28 é’g‘gl\ﬁ) é (49.3) progressive Progressive 2
(1.7) 5(4.2) 2 (3.9 3 (4.3) rel gL nonodul ator 83 (69.7) 83 (69.2)
33 (64.7) 50 (72.5) treatnent* Di seas déjrat_io ol3.1 8.7.14.4..9.5 16.1
10 8 13. 21®3388) cResponspalp Iaweament 3’4&11) ”(56‘.1’5‘34215‘.‘%'73560-46““3‘&8%‘51‘“(”6 5. 35, 2)

(Range). EDS9;$C ; . : -7
(2. oBgt ﬁsﬁ?.”g' lg{.“g’jpl??@”(?;%? s ']'R‘z'aﬁpgeg)d But 1 Baelthe Puk n?éﬁaéﬁgf? Gl PLE

3 Concomitant Immunomedulator Therapy:

[00399] This example examined the efficacy of Fampridine-SR (4-aminopyridine-SR)
in patients with multiple sclerosis (MS) in relation to disease characteristics and concomitant
therapy, in a pooled analysis of three randomized, controlled trials.

[00400] Design/Methods:  Subgroup analyses were performed to assess the
consistency of effect of 4-AMINOPYRIDINE-SR on Timed Walk Responder (TWR) status in a
pool of 631 patients with multiple sclerosis from M3-F202, MS-F203 and MS-F204 tnals of 4-
aminopyridine-SR (10 mg bid vs. placebo).

[00401] All patients from MS-F202, MS-F203 and MS-F204 were included in a pooled
analysis.  Patients with clinically definite multiple sclerosis were randomized to 4-
aminopyridine-SR 10 mg bid or placebo for up to 14 weeks. The primary efficacy variable was
defined as a faster walking speed on the Timed 25-Foot Walk (T25FW) for at least Jof4
double-blind efficacy visits compared with the maximum walking speed on any of 5 off-
treatment visits, and was determined prospectively for MS-F203 and MS-F204 and
retrospectively in MS-F202,

[00402] Results: The baseline study population included 631 multiple sclerosis
patients, 67.5% female, 32.5% male, with a mean age of 51.5 years (range 24-73 years). The
difference in TWR rate between 4-aminopyridine-SR and placebo-treated subgroups was
independent of demographics (gender, age, body mass index (BMI)) disease course type
(Relapsing Remitting, Secondary Progressive, Primary Progressive, Progressive Relapsing),
baseline EDSS score (range 1.5-7.0), or disease duration (range 0.1-45.6 years).

[00403] The proportion of 4-aminopyridine-SR TWRs was also unrelated to treatment
with the common immunomodulator drugs, including interferons (36.8%), glatiramer acetate
(37.1%) or natalizumab (27.3%) as compared to 39.8% for non-users of immunomodulators.
There were no notable differences in safety signals between immunomodulator subgroups,
comparing with or without concomitant immunomodulator treatment. Thus, there were no safety
issues due to concomitant administration of 4-aminopyridine-SR and the immunomodulators.

[00404] 4-aminopyridine-SR treatment was efficacious as shown by TWR status, and
efficacy did not vary with multiple sclerosis disease characteristics, gender, age, BMI, or

concomitant treatment with immunomodulator drugs.
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[ 00391] Sust ai ned Rel ease 4-am nopyridine I nproved Wal ki ng Speed Across a

W de Ran ine Deficits: Pooled Data from Three - ol | ed
St udi es ?‘ﬁ"%g%‘%%g?% with Miltiple Sclerosis. [00392] Thi"?fg@g@‘%"é@@ém ned

the magni tude of inprovement in Tinmed 25 Foot Wl k (T25FW sp¥® ahigit eh
respect to baseline in patients with multiple sclerosis (M5) treated with
4-am nopyridine-SR 10 ng bid or placebo, across three studies. [00393]
Desi gn/ Met hods: Al patients fronpien2Pe.s M5- F203 and M5- F204 were
included in a pooled analysis. Patients with clinically definite nultiple

scl er osi 5&2@4@%2%9&3@&&1&}9 of -~ AFINARY SpidN GimpRovdinéll O1deRledPimCEI@ef OF Up

to 14 wee primary efficacy variable was defined as a faster wal king
spee®@laebbi@onfreted Smditsaif S\HLAin¢d Taffease fdoaminopyeidite B0 aig bidjoubhatensi nd
ef fi caglgﬂv{‘hsi]ts ongared wi th the maxi num wal ki ng speed on any of 5

of f - ¥ fipleel§reds and was determined prospectively for MS-F203 and

Ms- F204 aqdoio%F I gpReetdny§k YrukReVehfr2Q&izelingcapanhageeMiokdingl Spaatl WilLE")
over four baseline and four treatnment visits were conpared by tre%r&ent and
TWR Reaparsler [HBA043talRe smIpatients wathopwitide pelgtostst (MY agessutiets Bauble-mind:i pl e

scl er osi atients (1237 .pl a 394. A- am-nopyr hdines$R 10 nmg bid). The
Res pé’?ﬂfgg‘)'g%t@?{éﬂ 38%53%86@3@159@?%((4&@11@ ’?@&gﬁ?gg I?g{@y .§'3% (n=147) for

4- am nopyrpgiore- HRsighadetiods: W8 patiege drdni o F282.4M8-F103sed. MBHEZ(Responder
rate and percent changes in W5 for TWRs in tBe 4-am nolﬁrri di{}e- SR
populiealidad Werde peplail| &l vty osiaticpiss Withnglinicathye dalaifc garliipls, SUERER WS W
armong, 4 | LG Ag iRk o o1l Qx4 Thel RO3GS]
Thesgaqdﬁpnﬁg%/d;%%aﬁ@gﬂgﬁgo%io\é@g @%ﬁﬁj{%g@m@g Eri,pCh%e/, t hey enabllge}gﬁa§hi gher
pr opetiidaon vafialiv\Ras tdefinedphae disoerpadlkimptspeddoombhee! inredrd 5B o sWalki @EZ8HWAi t h

househol d amhul at i <l. / o limted i.t mhy). at |
Vor o0t legasel 1 Ay Bl eLiann iU SamRrsHas PR B iRt SRk e on
pl ac %B? .oggatd.{%ﬂgaﬁmreﬁt WBYE ohd s U eASSOE bRispektivk iytol MB-F2OB GaM$AFI04 and

anbul at i 3-2.6 ft/sec) to those wth full community anbul ation (>2.6
f t / seeyospp@D8B6I MAdiZ€2wer e no notabl e differences in safety signals

betveen TS My THREIOSS P AT RS R AP e e k!
baseljWwe W& adrfl@SBrek FRIHMEEMBRM B3%Iie 1k #nndadpyyidimeaSR pgfupl compared to 8.9%
in placebo (p<0.001 pooled and for MS-F203/204 individually; p<0.01 for MS-F202). The 4-
aminopyridine-SR TWRs showed an average improvement of 25.3% (range 3.9%-110.4%). The
4-aminopyridine-SR-treated TW Non-Responder group experienced changes from baseline
similar to placebo (6.29% vs. 5.76% respectively), indicating the TWR criterion effectively
separated treatment effects from unrelated changes.

[00409] Alternative Responder analyses were performed using set thresholds of
percent improvements. These analyses were as follows also showed significantly larger
numbers of 4-aminopyridine-SR patients, compared to placebo, with average increases in
walking speed from baseline of at least 10%, 20%, 30%, or 40% (P-values <(.05) though simple
threshold criteria were less specific for treatment effects than TWR.

[00410) TWR was shown to be effective for separating Responders from Non-
Responders. Moreover, TWR was shown to be effective for separating treatment effects from
disease related changes.

[00411] Furthermore, with respect to treatment with 4-aminopyridine-SR 10 mg bid,

this treatment elicited an average improvement of 25% in walking speed from baseline.
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3“8t ﬁ1é12§836 v . Bli ghE1 et al. EXAMPLE 4 [00398] Response to Treat nent
us ase 4-am no i di i i v
‘g ﬁ&/d(??{hg . pyridine in Pajtl ents Wth ﬁs&tﬁlof?)z:é%fros' S

is | ndepen asel ine Patient Characteristics and

| munonodul ator Therapy: [00399] This exarrpl e exam ned the e%f@ﬁ&/alof
Fanpri di ne- SR (4-amni nopyri di ne- SR)E nts with nultiple sclerosis (M)
inrelation to di sease characteri s andbeconcom tant therapy, in a pooled

anal ysis o r andqQmi t :
Subgr oup d&%lgie n Rﬂéffsgr%c(g‘?et“re géﬁsxé‘g[fsﬂoessctghge?é? g’]ﬁjtszy e Q@él %? ngs '
4- ANBN@EXWHE?@%M@%WMMhMeBe&imﬂder (TWR) status in a pool of 63 1

patients h nultiple sclerosis from Ms-F202, Ms- d M5:-F204 tr

of 4 am “@""é% gThé- srple PrgVIsiee aylsmtfﬂlac%%%ﬁgme[lb@ﬁd%ﬁg%zm angd, isp h‘fté’f:‘ ?Lfn
F d

i thSETHAFCEF) deT A DE it (D B R S RS RS etik ent <

an nopis ipdh iRErabifte ieroﬂ@n{gl dp@f-labélmmmelohcxtudms to 14 weeks. The pr| mary

efficacy variable defi ned f
v iRkl I o R D

conpa ed
i S LD AR L e r@%@éﬂza@%%%%a*gﬁww

retr qs;mea tZHVEdoy Walk anhdfse 0fpr§ @0%0R] wRedallowsd Thihepsatlptied extepy)n sPiFtat i on
i ncl udedF6331 rru/I ti gé @E,ter osis patients, 67.5%female, 32.5% male, wth a
nean ( 3 YMS-F 20 ange 24-73 years). The difference in TWR rate

betWeen 4- ﬂ@&]%?pﬂds%hﬂﬂeﬂ%dﬁn%DWGQ@}EXEMMZSWJQTW@&@MSWBM erdent of
dem)graphllcs (gender, age, body mass index (B di sea%g coursee?%p?
0

( Rel apsinigliRevith 10 mg bideod meze JsseEsed inedsiclipic qbrzp r4P Wy ey fnyigatio
TP e kL MRy L o PB SRR P [BRAP - dinfBbpyRlindlRaRSe

years e proportion of
4- amgpopyni)eibngd %dEszermategbﬁ@dmei ah achetler tor @at thent wevke tahDotide-Edimdon

i nmmunonodul at d | udi o
(37 o o¥ accspimigming 37 sop D NS Bline v padiy o1t it s S5 ©
Lg}mv\ggﬂgtqléflis?%%rf%& %g?%@e-\gﬁhg AR LOVRRYE CorflpAk & RIMGRS nRirs@h W' ofi@nak s

I nmunonoadu gr oups,
off-treatment visits.

[00416] Results: Among the 212 patients treated with 4-aminopyridine-SR in MS-
F203, 197 entered the extension study and had at least one WS measurement; of 113 patients
treated with 4-aminopyridine-SR in MS-F204, 109 patients entercd MS-F204EXT and had at
least one WS measurement.

[00417) For MS-F203EXT, the improvement in WS observed in the double-blind
study was lost after 4-aminopyridine-SR discontinuation, but returned at the first extension
study efficacy visit. At 2.5 years from enrollment in MS-F203, the average change from baseline
for DBTWRsS remained above the original baseline while the non-DBTWRs had declined below
the original baseline.

[00418] The analogous analysis conducted for MS-F204/MS-F204EXT yielded similar
results at a data cutoff 1.2 years from enrollment in MS-F204.

[00419] No notable difference in tolerability was found between DBTWRs and non-
DBTWRS, in either extension study and no new safety signals were identified.

[00420) A subset of multiple sclerosis patients treated with 4-aminopyridine-SR
showed improvements in walking speed that were sustained above baseline for up to 2.5 years

during open-label treatment. No new safety signals emerged.
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conparing with or without concom tant immunonodul ator treatnent. Thus,

there wer y issues due to concomtant adm ni st I
4-am nopy‘rglotr}?lnoz(g%%gand t he i munonodul at ors. [00404] 4- é’%&}&@g‘"%{‘%ﬁ%g SR

treatment was efficaci ous as shown by TWR status, and efficac ightt Abt vary
with nmultiple sclerosis disease characteristics, gender, age, BM, or
concomtant treatnent with i nmunonodul ator drugs. 99 #12123836 v | Blight et
al . EXAMPLE 5 [00405] Characteristics of Wal king Speed | nprovenent Cbserved
in Three Pl acebo-Controlled Studies of Sustained Rel ease 4-am nopyridine 10
ng bid in Patients with Multiple Sclerosis [00406] This exanple further
characterized the primary endpoi nt MIFE Wal Kk Responder (TWR) status in
patients with nultiple sclerosis ( across three double-blind,

pl acebo- cqoﬁm, | achifindgi ainef Dinprgreidd WilkBig (- mni e ysclettbsie- BBRjenlO avy bi d.
[ 00407] Design/ Met hods: AU patients from Ms-F202, Ms-F203 and Ms-F204 were
i ncl Shewni by BogderhDatp Brpam Jdiree Chatcabhyialsyi th clinically definite multiple
scl erosis r gfglont tQafhs FQQ)? irdigie-FRndifopeidiied eQendidacabaef or up
to 14 vveel!éﬁ{z?heé}@%i %%ﬁyggf%aﬁt?g{/n va ?qaﬁllge vva(s def (i)lf’l%d as eae?aster wal ki ng
speedatdtst DER AP VIBAPS0for WaipkoveTREFY watkingin lpetdets 3vidf maltgdg bileropisi nd

ffi isits . dwth t i | kj
of - (VS He R TrSrd B9 S A P, OF N ity By ath §ars b pr RS ghies o
VG- F%%ho%ﬂgecﬂg FASREMINEA Y hiNcdRer a2 (MSORAR8 M PR30, asd MEHE264)Uthtreby

popul ation included 631 multiple sclerosis patients. The TWR rate across
t hr eénstasitigebe wasgstBdl 8% drn t he 4- ami nopyri di ne- SR group conpared to 8.9%in

pl acebo ( oled and f MB-.F203/ 204 i ndi.yi dualyl v : f 3

MVB- F202) Ei&)%ﬁg] %tmg?r %‘%%%ﬁ&?ﬁ\ég gﬁgmétfggﬁga@grgﬂg%aqeprg? o%tr:re&r?lft: ot

25. 3%nfih GRORIN-SIY 1 k0 bitlin 1Tbe rémdamirapyonirdled SR (VSai20d, TY-Koes, Redponder

group expeérienced changes from baseline sinilar %o | acebp (6.](29% vs. 5.76%
r esp@dBil2ery yerei prgiesamaghtand crmmaged;tp dlacsho &¥72d i-i%wgbvﬁeﬁna Y& Y¥'&at nent

o oSt L TILELR S ARt 01PN M ppetite Sesaandne auslnges vere
as f Qlalcamsiond, s ‘Hacsied” silgaivhi delirtddyas tlar geragn wifar profreament sy pidite- SR
pat q‘?rtezthle%?”n?a?&eexgast c(l)e mlf:c(i1 (ziset %’av\é\léatget] 093{"?{1? 8’0eubilerlglrirs'\d’:1 Jisits. i'Irl.'le percent change in
WS for the pooled populations for each double-blind visit was evaluated by time interval to
account for differences in study schedules (Days 1-21, 22-49, 50-77, and 78-end of double-blind
phase). The percent changes were analyzed with analysis of variance with effects for treatment
group, study, and site within study.
[00424] Results: Demographic and clinical characteristics were similar for the placebo
and treatment groups. The overall percent change in WS improved significantly by 13.4% (95%
CI 11.6%-15.1%) in the 4-aminopyridine-SR group compared to placebo (5.8% (95% CI 3.6%-
8.0%)(p<.001) relative to baseline values, which were similar in 4-aminopyridine-SR and
placebo (mean (SD) 2.05 (0.76)f¥/sec 4-aminopyridine-SR; 2.09 (0.7dHft/sec placebo). These
results were consistent with the individual studies.
[00425] A significantly greater proportion of patients in the 4-aminopyridine-SR group
had improvements in WS from their individual baseline that were greater than 10% (54.1% 4-
aminopyridine-SR; 32.5% placebo, p<.001), 20% (31.5% 4-aminopyridine-SR; 13.1% placebo,
p<.001), 30% (15.5% d4-aminopyridine-SR; 3.8% placebo, p<.001) and 40% (6.6% 4-
aminopyridine-SR; 2.5% placebo, p<.027).
[00426] For each double-blind time interval, the percent improvement in WS was

significantly greater in 4-aminopyridine-SR relative to placebo (p<.05), suggesting a consistent
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wal ki ng speed from baseline of at |east 10% 20% 30% or 40% (P-val ues
<0.05) t i e threshold criteria were | ess specif] nt
effects pﬁg%n¥®k$8%00410] TWR was shown to be effectiveE?ggkgw%kégﬁéag
Responders from Non- Responders Moreover, TWR was shown to bégégﬁgb@ive for
separating treatment effects from di sease rel ated changes. [00411]

Fur t Hestmsheelfegl-t h respect to treatment with 4-am nopyridine-SR 10 ng bi d,
this trea}dﬁggﬁ eghﬁ&ha@nﬁnmy%@gﬂ I O\RARRINE iRRYovcmenaldli WS dpeed from
baseline. "1 %1 123836 vIBlight et al. EXAVPLE 6 [00412] Interim Anal ysis
of Opsplihabel paetiensitorMSt udilde prolshgewilts ctlsRsrprese DAVIHINEIN 4R He i n
Patients with ltiple Sglerosis 413] el | er i ne M erim
assedgnepragpe %ef Fﬁgéily gﬁé '%LP%QV[@% éﬁsﬁogiqllr@r %@F@a@egﬁs)gﬂﬁlﬂﬁg%%pi %i ne
(Fanpgtgé;llitsr\gn§&s_F- SR) in patients with nmultiple sclerosis (M)
participating in ongoing, open-label extension studies. [00414] Two Phase
3, double-blind studies (Ms-F203/ M5-F204) of 4-am nopyridine- SR in

mul tiple sclerosis patients denonstrated i nprovenent in wal king speed (W)
using the Tinmed 25-Foot WAl k. These inprovenents were followed in the
open-| abel extension studies (M F203EXT/ M5- F204EXT). [ 00415]

Desi gn/ Met hods: I n Ms-F203EXT/ M5- F204EXT, patients were treated chronically
with 10 rag bid and were assessed in the clinic at 2, 14, 26 weeks from
initiation of open-label therapy, and every 6 nonths thereafter. Patients
treated with 4-am nopyridine-SR in the double-blind studies were
categori zed based on whether or not they were a Double-Blind Tinmed Wl k
Responder (DBTWR); a DBTWR was defined as a patient whose W5 was faster for
at least 3 of the 4 double-blind efficacy visits conpared with the maxi num
W5 on any of 5 off-treatnent visits. [00416] Results: Anong the 2 12
patients treated with 4-am nopyridi ne-SR in MSF203, 197 entered the
extension study and had at | east one W5 neasurenent; of 113 patients
treated with 4-am nopyridine-SR in M5-F204, 109 patients entered NM5-F204EXT
and had at | east one W5 neasurenent. [00417] For Ms-F203EXT, the

i nprovenent in W5 observed in the double-blind
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study was |ost after 4-am nopyridine-SR discontinuation, but returned at
the first extension study efficacy visit. At 2.5 years fromenrollnent in
M- F203, wbeomnmsssge change from baseline for DBTWRs remailfusdoialoesseo t he
original baseline while the non-DBTWRs had declined bel ow t h8lighi giahal
basel i ne. [00418] The anal ogous anal ysis conducted for Ms-F204/ M5- F204EXT
yielded simlar results at a data BNAMPLES years fromenrollnent in

MS- F204. 9 erence |

ﬁ:ﬁﬂadhgm IIBES,%;BXS&?EE@ %:%%a':svﬁesﬁpd'? O0h blsY X LRSI
?dbtpz S sele MlienVwith @busli désadbil

wth 4 opyri di ne- SR lls)hovved i rrlr;r(l)ti/ernenttEJ in \?\ﬂﬁl ng ;ggie:je[\hztt\rl\:%ed

sNgstal ned 084N e Jbﬁg@:‘fﬂwdﬂéﬁf@'ﬁpfe& 2.5 years during open-|abel treatmnent.
new sjbgﬁﬁASI e avg (—r:rgt%g% %&9@#&@%3@1%@63 ﬂlﬁebg%nt%lle@clmﬁmmlf 7

[ 00421] opyr| rrpr ove in miltiple sclerosis Patients
as
Shoydy2n s d-20at ﬁldFMSnﬁ ) elent @h%medahe Fafeal and [D04R 2 ]of PRamineRempne

eval uat e Fanpridi ne- SR (4-am nopyridi ne extended rel bl et
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i Ry s Rty hare SR ELnlER) DAEERR U BERIRRISINS roos,
'\’5‘ FaQRn faEleJé@ E"%%aa%f@em@heﬁkeﬁﬂl—mmsaadmeonmwde@fﬁmypcﬂaammlapn_zsn
rative anal yses were based on the percent change fﬁrlgrgasel in |n W5
Oln

u5| n@orh hiestiopenl |26+ Sdotsiomaitidiesgrthe Haseldbg eligal déﬁscm”to %‘?Q}kieﬁ " val ue
V\?f egf %Ieﬂt? %c@%r)ﬁeesv@ée%ggﬁhosg SLJCH éeqﬁérrv? At IRRLntvda3d Frém tﬂ@gaﬁl@ Batients

e“average over the double-blind visits.
The REHCEMespHRNGEPdrEn\WRdi @S MShEZQIoMSBW(m})[au&l MS-62&4.f or each doubl e- blind

géfééuﬁimﬁﬁéﬁaﬁggﬁ% encaysony e MufiaTonf MisHBERT AR, the
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[00433] AMethodology: A focus of data for this report was to examine data, e.g., on the
Timed 25-Foot Walk, Subject Global Impression (SGI), and Clinician Global Impression (CGI)
for evidence of maintained response to 4-aminopyridine-SR treatment during the ongoing, open
label extension phase of three studies.

[00434] Number of patients (planned and analyzed): In MS-F202EXT, there were 188
patients screened and 177 patients enrolled; 134 patients were analyzed in this interim report. In
MS-F203EXT, there were 272 patients screened and 269 patients enrolled; 265 patients were
analyzed in this interim report. In MS-F204EXT, there were 219 patients screened and 214
patients enrolled; 213 patients were analyzed in this interim report.

[00435] Diagnosis and main criteria for inclusion: The study population consisted of
patients enrolled in studies MS-F202EXT, MS-F203EXT or MS-F204EXT who were
previously enrolled in the respective double-blind parent studies, MS-F202, MS-F203 or MS-
F204. Patients who had at least one post-baseline efficacy walking speed measurement in one of
the three extension studies were included in the etficacy analysis.

[00436] Test product, dose and mode of administration, batch number: 4-
aminopytidine-SR was supplied in oval-shaped, white-colored, sustained-release, matrix tablets.
Inactive ingredients were: hydroxypropyl methylcellulose USP, microcrystalline cellulose USP,

colloidal silicon dioxide NF, magnesium stearate USP and Opadry White (tablet film coating).
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[ 00424] Results: Denographic and clinical characteristics were simlar for

the pl ac Al at nent groups. The overall percent c i i npr oved
si gni fi cg‘ﬁ@lzy 80;’58% 4% (95% Cl 11.6% 15.1% in the 4- ﬁ?‘ﬁ@%@?@@?ﬁé‘bﬁe

grouF conpared to placebo (5.8% (95% Cl 3.6% 8.0% (p<.001) r&lighisalto
aseline values, which were simlar in 4-am nopyridine-SR and pl acebo (nmean
(SD) 2. 05 [P378) diwreidr A58 REByri di ne- SR 2. 09 (0. 74)ft/sec pl acebo).

These resnpfif?%?rlﬁ sﬁﬂ?sﬂ/@'g}ez@)tz_t%r%hvérgefoﬁﬂ"@ésw@H@Hshﬁdéélfbcﬁ,sl-o, 16Q4d5l0 A
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greater than 10% (54. 1%.4- am nopyridi ne- SR 32 5% pl acebo, ; p<. . 20% (3
1. 50631400 byt P Hg-‘@Rfo‘Ts‘Ff‘f%’E’ﬁa%@B%s, 2 di.“%’f??“‘s%&” {’"ﬁ%gs%%"'egé%l'ﬁ)“’on ol
4-am Qﬂrtbmv@&f BR1 23w &% RifafRbr-biRd P&khe@nd #0Yardnfi%edddose, a one-week

am nopyridi ne-SR;” 2. 5% pl acebo, p<.027). [00426] For each double-blind time

i nt erdesin-tirdwnperiedranditywp mevkneimiT-irgatwEniEpdlo¥-¢hi fi cant |y greater in

4- am nopyridine- SR.re i ceho. (ps : i i nt 102
412123556 WA, SRehSORF YonEr BLART RRIETn ) o 9 BlchR, & AT PphE

Pool g@ef BRWohipl diRAM el ik ént isMiAY Opudigrn twedd rodbirtd anardageld stecenimgpadii pmdrs Wi t h
M5. The pooled results al so support individual trial dgta in denonstrating
the @b fdispgesingpf apeiiabelpdaminapendmerdy Thepitedehesip With % P?‘B‘maﬁé%élfrﬂfie in

pati Gt Sdog\c% tuE\fv%@ 1oL DI ndm38e 60 th Blb iGN twidt tigthti o XANPLE &k ROARGL alk nher i m
anal ysis o I'cacy measures fronTopen |abel extension studies of
4- amr@fhet iofliprae®R aimendmktits pleeresel eho siaximpani dose ¢ W tahd didsutoatbmg b.i.d.

disability: [00429] 1. Back t, le 8 [ 00430 have b
e oang ihtdne FaheshYS Lan o Bgn AR B alehfibloecl Boh B8 iR B50,
MB- F%{?%,b.@d‘.ﬁ .aP/JP-tr?@gn‘%_):rvtah%En&é]% &ﬁ@%d%z%h@ea@‘) oy HREY reidei casltedl with MS-

4-am nopyridine- SR in subjects with nmultiple sclerosis (MS) over periods
of uF208EKHIr ee nonths of treatnent [00431] In order to evaluate |onger-term

sat ety 20ahel! S ik RPN S ¥ ASE R st
run-in phase, followed by a 14-week double-blind treatment phase at a fixed dose of 10 mg
b.i.d. 4-aminopyridine-SR or placebo and four-weeks of off-treatment follow-up.

[00441]) In the MS-F203EXT study, which allowed patients to enroll directly from the
parent study MS-F203, open-label 4-aminopyridine-SR 10 mg b.i.d. was dispensed at visit 0 (a
separate screening visit was only required if the screening visit could not be combined with the
Final visit for MS-F203); visit 1 was scheduled to occur two weeks after visit 0, visit 2 at 12
weeks after visit 1, visit 3 at 12 weeks after visit 2. The planned interval between subsequent
visits was 26 weeks. Therefore, at visit 4, a patient should have been on 4-aminopyridine-SR
treatment for approximately one year.

[00442] Study MS-F204 consisted of a two-week single-blind placebo run-in, followed
by a nine-week double-blind treatment at a fixed dose of 10 mg b.i.d. 4-aminopyridine-SR, and
two-weeks of off-treatment follow-up.

[00443) In the MS-F204EXT study, which allowed patients to enroll directly from the
parent study MS-F204, open label 4-aminopyridine-SR 10 mg b.i.d. was dispensed at visit 0 (a
separate screening visit was only required if the screening visit could not be combined with the
Final visit for MS-F204); visit 1 was scheduled to occur two weeks after screening visit (or visit
0), visit 2 at 12 weeks after visit 1, visit 3 at 12 weeks after visit 2. The planned interval between
subsequent visits was 26 weeks. Therefore, at visit 4, a patient should have been on 4-

aminopyridine-SR treatment for approximately one year.
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addressed herein; these studies are for qualified patients fromthe three

doubl e-bIWg%%‘wgggt " studies. This data presents an inﬁ)ﬁ&}dﬁ?@lﬂﬁbﬁ%ﬁ of
erti ex

the limte cacy data available fromthese open | abe E?Sbtort] Ist udi es
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same pati dﬁ&‘%ﬂ?n%ﬁée’ggr edhend iy aﬁgr'g%?e rsgf gdi é’g’g’*@%%@‘%w%%%s, CHg]nd
VB- F2Q41 4O 0Thi/S - Bas3a SANMENER@L, eslacibot fes B F2OBEXTtabley MBAIRROAEXT

studies; the Ms- IfZQZEXT data are considered supportive; all three extension
st udiappe atreesu theeaciivedug[i0OWSBF- Met hodol ogy A focus of data for this report

was to exﬂﬂ}‘g@d%fgﬁﬁgﬁgé"'a%ffbggﬁ%’ggfd 25- Foot Wal k, Subj ect G obal

| mpressio ), ni clan | npression (CA) for evidence of
mai nt ai neqo0eRPONSEs ERardplardonsipyrs ietlicaey 8Rataodatiod frondieithige heoioagdieng,

O s SRR FIET s DS SO ML BORLERLS ,
177 BRL et 050k edi, 13458athenbanr Gordahy aath 19 dbiuidiretienparepor t

ere were 2/2 patients screened and 269 patients enrolled;
265 paubeailihdwideaialsyinaddedthehieerinmagion of response to gaUENEIPAER IS8 o
were 219 patients_scr nd 214 patients enroal : af j wer e
anal yaugajent dejthe Typ ﬁﬂ‘?e'gelgﬁpf)pse[ 6@&%@1 uﬁdabnng)hsei éggrrlltdag@feﬁ %fr] iq—i?(tée:nlsa f or

i ncl ;ggg%wmefa&?aﬁder RERWFEQ s %E%ﬁ%ﬁtt WHo @fhipaidi £ fiser evalidhg speedrfosthedi es
MS- F , M5-F203EXT or Ms-F204 who were previously lﬁe)cprolled i}p t he
r espendjoriey dowbdreg reatmenbsisdnduna iie &t YR HagDye NenssiStiyly fagEgy than
Patiepnts who had .at | east one St - | d LGOS i is in
meas e REREMIN S ‘n§f5pﬁ1€{epﬁeﬁlr0é'gl9e'§<?%§§e?ofhpg‘teﬁ;cﬁfugs ik c(lggccile‘ ‘iﬁﬁ t he
ef fi cagy: aRadY&it StudyQR4s6ke Tastsipr addet Thelolricandeanbugulotssaafrthisi asiterai on,
bat ch nunber: 4- am nopyri di ne- SR was, sup‘g%ed in oval -shapedci 4 duri

whi t evasotvlustid sty aetherSubiess and (ipiciap GlabplafrapresSiniepls AR e
wer e: hédt%og(l%{rpgtgﬁ%L met hyl cel | ul ose USP, m crocrystalline cellul ose USP,
col | JMaEF Rt E8R i oxi de NF, rmgnesi um stearate USP and Qpadry Wite
(tabl et fijoenatsagyical@did21PBRI6y viaBidtightinddudesall pavignts 2yhodipdaA 1GH of
treatment; [00438] In_stu M5- F202 t here e faur..do S ebo,
10, pnanei ot SFout MGy rarl et st SAgRt B0 Rt

si nglgbE 4GPt a5 8RQ-IREKT arRPAIk@PhsiciRla ihahe paicaedoitoe-blind sfudichM$our
treatnent” groups and underwent a two-week dose-escal ation .
F202, MS-F203, or MS-F204. Data and results were presented by study pair (parent and

extension studies).
[00448] Efficacy assessments consisted of:

(1 Frequencies of Extension Timed Walk Responders in the extension studies
and relationship to Timed Walk Responders in the parent studies were summarized for
each of the extension studies.

(2) The average percent changes in walking speed on the Timed 25-Foot Walk
with tespect to the visit period were presented in graphical form by Responder groups
and response status in both parent and extension studies.

(3) The average percent changes in walking speed on the Timed 25-Foot Walk
with respect to the visit period were displayed by response status in the extension study
for patients who were randomized to placebo-treatment in the parent study.

4 As one method of evaluating the clinical relevance of the observed Extension
Timed Walk Response proportion, average scores for the Subject Global Impression
and Clinician Global Impression scales were compared between Extension Timed Walk

Responders and Non-Responders for each extension study.

106
#12123836 vI



phase, followed by 12 weeks of double-blind treatnent at the random zed
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4-aninopyridiqg- R or placebo and four-weeks of off-treatnent foll ow up.
[00441] 1 n"tfie V5- F203EXT study, which al | owed Eatients to enrol|l directly
fromthe peodan BowdyarMBeFPQ8ye djeshdvabdlimad 231 Reply Wk s IYCHSi . d.

was dispensed at visit O ( e. scr.eeni.n I.S{ - Lhed if

the_ SurBehimie It Bgd N BEdorBlner i L BT Lyt he
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e
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pl acqlygel Wik ResikbQUER) by showhrempeel ol dhebl-embldppddine ¢eetediimad Véalki xed
dose of 10 ng b.i.d. 4-am nopyridjne-SR,_ and, two- \Aﬁeks of .I(])ff]ﬁhrn?%;eggnt

f ol | oNenapspdndes4BIm the dawbleNming stugex his thiyys hMersed PT&ES DA aht 0
enrol | direct!y from - Fafers RN okadEhat i during
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SCI eqRd BE-(Wafhént WRE0O Deywdeaghie hed siviliesh el ecinesnyamaeny iis jargdy dePIRb 58
conbined with the Final visit, for - E RAVINYN I _occur
two weseksenafis ae-starpd amithi opssiabe] BIFIYE i(é%?]}%%ﬁ)(\sllil)Si ﬁogﬁgteﬁy%gﬁé\%geaﬁg rg‘?’t er
visit i.Si idf8kin¥ispedd &ver Thecqiranoftheimikerwaledataseen
subsé&%?gﬁ%{ér\%isé?\tgsa acl@d%\ggevehgkls. Thl(Ia]FeS ore ezrit visit 4, . ient shoul d

£
have \hagi bebxpbctedrfram plye promesi BRIawe A Hendissass. t&'bﬂ'fecﬂ?lclr‘r%t g%&?‘?@%&’e &El. 105

#1212&?&38 ?x?o \gfrolugsl.i gﬁgr t%\;[o yaelar's, the Timed Walk Responders are still on average walking faster

than at the original baseline.

[00450] Figure 32 shows data from the MS-F204 and MS-F204EXT studies that is
equivalent to the data from the earlier studies, shown e.g., in Figure 31, but covering a shorter
period of time, extending up to 68 weeks from the original baseline measurements for the
double blind study. The conclusions from these studies is the same: that Timed Walk
Responders continue to show benefit on walking speed for the duration of the study (at the time
of data cut-off).

[00451) 2. STUDY OBJECTIVES

[00452] An objective of this interim analysis was to analyze the efficacy measures
from three open-label extension studies (MS-F202, MS-F203, and MS-F204) of 4-
aminopyridine-SR in treatment of patients diagnosed with multiple sclerosis to determine
whether these data are consistent with the conclusions derived from the earlier double-blind

studies.
[00453] Those studies showed that treatment with 4-aminopyridine-SR led to an
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[ 00444] Reference therapy, dose and node of adm nistration, batch nunber.

I n studi - Ms- F203, and Ms-F204, pl acebo was p ets
i denti caﬁpr%aogoég%?ance to the active drug in studies. Fggi{%g‘?o@?:’ a for

eval uation/ Effi cacy: [00446] This Exanple considers effi cacy %‘ toafli ect ed

from; e o) e
V6. FABRERY e RO ARLIeLARED R0 OF pRich E bl R Ketongrs
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doubl e-blind studies. This included the determ nation of response to
treatnment using a criterion equivalent to the Tined Wal k Response criterion

used in thpoerasiens. st udiwssTIVA FoNeASiPPANT med Wal k Responder was defined
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stud)ﬂoﬁ§1eﬁcaﬁ‘3%ﬂ“é’ﬁﬂ°$ﬁ‘dﬁé¥&d&?¥hﬁoﬁe%&Hggé‘?d dpgsof ek £1i0amgy! a@g@g@ﬁ@}ﬁ

Consu'éaﬁ%@;mdm)sﬁ U%be@@d B oﬁaﬂv@eeﬁlcmuowmﬁm%\ﬁuﬁd@ﬁﬁp@a@@ Snirdudde

ext ensi on udi es an relationship to Tined Wa Responders in the parent
st udipesioder & swrinet 2o dations exoh rafdotieedetot mpﬁrﬁlﬁsfM|te@1m¢IE)grﬂih]$ &éVer age

ercent .c es i n.wal ki eed. on _the Tined. 25-Foot I ect to
Phe  vrstiteBaFa: ware o BouRRECE i Shapsantah 13 BRp g a8 g et STBE and
reSpCH‘ﬁ@)Sh&%ﬁﬁoi’@ﬁ%ﬁl%tﬁ@éﬁ%)@&ﬂp]@?&ﬂ&%tt@@y studies. (3) The average

per cent changes in | ki ng speed on the Tined 25-Foot Valk with respect to

the visit 984%dd M@rFeZOaE 1 &y @dlopg-teres poukieconteas gBer-lbelhextentiehsiugy ek udy
g T T S e e
Ext ensh@rerm safety, tolerablhty and activity of 4-aminopyridine-SR in patients w1th multiple
sclerosis who had previously participated in MS-F202, MS-F203, and MS-F204. Based on
monitoring reports, as of November 30, 2008, a total of 93 patients (52.5%) remained active.
This report includes patients participating in MS-F202EXT who also participated in MS-F202.
[00458] MS-F203 was a Phase 3, double-blind, placebo-controlled, parallel group, 21-
week study designed to investigate the safety and efficacy of 10 mg b.i.d. 4-aminopyridine-SR.
The treatment period consisted of a one-week post-screening and a two-week single-blind
placebo run-in, followed by a 14-week double-blind treatment at a fixed dose of 10 mg b.i.d. 4-
aminopyridine-SR, and a four-week untreated follow-up period. A total of 301 patients from 33
centers in the U.S. and Canada were randomized in a 3:] ratio to one of two treatment groups
(229 received 10 mg b.i.d. and 72 received placebo). Of the 301 randomized patients, one
patient did not receive drug and four patients were excluded from the ITT population because
there were no post-baseline assessments. A total of 283 of the randomized patients (94%)
completed the study.
[00459] MS-F203EXT is a long-term, multicenter, open-label extension study of
continued treatment with 10 mg b.i.d. 4-aminopyridine-SR for patients with MS. This study

evaluates the long-term safety, tolerability and activity of 4-aminopyridine-SR in patients with
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regardless of whether they received active drug or placebo during their participation in the MS-
F204 study, provided they complete participation. A total of 219 patients were screened and 214
patients were enrolled. Based on ongoing monitoring, as of November 30, 2008, a total of 184
patients (86.0%) remained active.

[00462] 3.2.  Efficacy Assessments

[00463] The Timed 25-Foot Walk (T25FW) test is a quantitative measure of
ambulatory function that is widely used by multiple sclerosis specialists to assess the global
impact of the disease and its progression on the patient’s physical disability. At each visit where
the T25FW was measured, two evaluations were to be conducted, the time to complete each
evaluation recorded in seconds and rounded to the nearest tenth of a second using a stopwatch
provided for this study. For an individual evaluation, walking speed (in feet per second) was
derived by dividing 25 feet or the actual walking distance in feet by the time (in seconds)
required to complete the walk. For each patient, the walking speed for a particular study visit
was calculated as the average of the walking speeds for two evaluations. If either evaluation was
missing, then the walking speed for the non-missing evaluation was used as an estimate of the
average. If neither evaluation was conducted or otherwise missing walking time data, the

walking speed was considered missing for that visit.
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a patient who achieved a faster walking speed on the T25FW for the majority of on-drug
treatment visits during the first year of the study (Visits 1-4 for MS-F203EXT and MS-
F204EXT) than the maximum walking speed previously measured for the patient during any
off-drug visits in either the parent study or in the extension study.

[00467] 3.3.  Study Schedules
[00468] The schedule of visits in studies MS-F202/MS-F203/MS-F204 and MS-

F202EXT/MS-F203EXT/MS-F204EXT, in which the Timed 25-Foot Walk was measured, are

shown in Table 18 and Table 19, respectively.
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Table 19: Scheduled Visits of the T2SFW Measure in the Extension Studies
Actual Time in Open-Label Study
Clinic Visit
MS-F202EXT MS-F203EXT MS-F204EXT
Screening Screening Screening Screening a
I 2 weeks 2 weeks |
[ 2 14 weeks 14 weeks
3 26 weeks 26 weeks
4 i4 weeks 52 weeks 52 weeks
5 78 weeks 78 weeks ]
6 26 weeks 104 weeks 104 weeks N
i30 weeks 130 weeks
[ c d i . .
7 Pda;;ep;c;t};ii;ezs And visits every 26 And visits every 26
)« weeks thereafter weeks thereafter

Note: In study MS-F202EXT, there was an initial phase (visits 1-3) of upward dose titration 10 a maximum of

20 mg b.i.d. during which there was no collection of walking speed data. With subsequent protocol

amendments, the maximum dose was restricted first to 15 mg b.i.d., then to 10 mg b.1.d. and the schedule
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consi der e&%ﬂﬁfi rmeff(g[ovgi{qggng}{jf/@gRverellg)gefo#ﬂqad,;ZB 836 v IBlight et al. [00464]
Basel i ne i hg speed was defined as the average an&gg al l. avai lablﬁ
t he

wal ki ng speed nmedguqemeias of Bricorion d mek Wrdk Rsersinge B1 1R & HregoR Sty an

doubl e-blin arent studies., Hh el |, Aee8 Shedul gd
visit in tFgsEsiRgo dime Bk RS 0ARaRe %f}'%g?u E@%c{t*i@%gﬁ?he basel i ne wal ki ng
speed fromy:heiposhstasel i ne wal ki ng speed. The percent change from

basel i ne was cal cul ated by dividing the change from basel i o
basel i ne wal ki ng ThpcearagnPereant FHMEF H@'Tli‘t%oﬁipe‘%‘#u?é‘ g8 S‘g‘é’ie??\?gy g ak

i ndi cates an,inpr.ov NGt hical RAAPE) Respohbie dnalhdiem zed,
doubl e- bl i ﬁathsrgﬁﬁ?te@qﬁgglﬁg%gﬁg%gje% - I%eggéd a ?j?rlga Val k@Resgppc())nder V\gg

prospect i velonps &friboéopaentanpakieesion wirdiks.a f ast er wal ki ng speed on the T25FW

for at least three of the four visits.durjng th er:hl.ngd_ nt
period, as3conparld§ 2V64ERPHER Hlﬁ?r‘?ﬁg%ﬂ(?vﬁg“%p%%egd 1% %%gnijSP rﬁtghﬁe({o? gﬁ?l‘i

pre-treat ngp _r\é%ﬁ.i:ttt% tAOdist peribd hete MARLID §AdyTE MY varisid regporse statusen bbth- dr ug
measur enments); | other patients were cl_as_S| fi (?d as ;I_I med extension non-
parent and extension studies (Le. double-blind no-Responder to

Responder, double-blind no-Responder 1o extension Responder, double-blind
Responder to extension Non-Responder, and double-blind Responder to extension
Responder), and by a relationship of placebo-treated in the parent study and extension
Responder in the extension study (i.e. placebo to extension Non-Responder and placebo
to extension response).

4. The clinical meaningfulness of the Extension Timed Walk Response criterion
was assessed by comparing the average scores for Subject Global Impression (SGI) and
Clinician Global Impression (CGI) between Extension Timed Walk Responders and
Extension Timed Walk Non-Responders for each extension study.

5. Changes from baseline in the Expanded Disability Status Scale (EDSS) score
were compared between Extension Timed Walk Responders and Non-Responders,
where available. The EDSS scores were measured every 2 years in the extension study

and therefore were not yet available for the most recent study, MS-F204EXT.
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| east| oiespARtmbasel i ne wal ki hg speed measurement in thejcorrespondin
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With at least one efficacy T25FW |34+ 265 213

measure on open iabel treatment

Active Patients as of 30 Nov 2008 75% 187 i84

Note: * These numbers do not include 36 patients from studies other than MS-F202 who enrolled in MS-
F202EXT, 18 of whom remained active as of 30 Nov 2008.

[00474] 4.2.  Patient Retention

[00475] The following Kaplan-Meier plots show the retention of patients over time in
the three extension studies by Extension Timed Walk Responder versus Extension Timed Walk
Non-Responder.

[00476] In study MS-F202EXT, there was a higher rate of dropout among Extension
Timed Walk Responders during the period between six months and one year, as shown in Figure
33. A number of these dropouts occurred at times when the maximum dose in the study was
reduced, first from 20 mg b.i.d. to 15 mg b.i.d., then to 10 mg b.i.d. Most often, these patients
withdrew from the study rather than continue at the reduced dose, feeling that the lower dose
would result in a reduced therapeutic benefit. However, following the dose remaining fixed at

10 mg b.i.d., patient retention in Extension Timed Walk Responder group remained constant (at

approximately 70%), while the dropout rate among Extension Timed Walk Non-Responders

113
#12123836 vi



(00471] The foll ow ng anal yses were perforned: 1. Frequenci es of Extension

Ti med V\al‘%"%@@%%?ei n the extension studies and rel ati QP%HSBOMB?BHWCI Wl k

Response I'nt nt studies were summari zed in each o eﬁgth%pgll on
studies. 2. The average percent changes in wal ki ng speed on t i

25- Fpot WAl k wi.t h respect to V| Sl i -ed 1 Gahi cal
f or miggearEb et ALRERSERel oo pEhbs R, URGUCHR: B PREREE M- WAIRC™ 5
The ANBIRGEoRRESBRiccEARMAGRSctm MR Ekicagos pRettdoWatkh ReTpanddrs2 oo st k wi t h

respect to the visit period were further displayed yar|.QuUsS response

st at diffarenchoinh spapdnessantl B S8RV BnCEY U dT lc?i 1S e‘?“edg% BP%-ddﬁ?rﬁﬂcené- RESponder
to extension n ubl e-blind no-Responder to extension

Resp F\Wé’?lflatgf)su@ﬁfe'q@ﬁfﬁg gégf)nge‘r to extension Non-Responder, and

doubl e- bl ijgEi7REs pondey MBFEAIEXE] 0pmik o ponlddispontavatipy rae ap absearishiop of

| acebo-treated in th arent study and ensi on..Re i e
gxt e FEIHRI08 Iﬂay:d'(}”aik %ﬁg B ?toéjpé’i?xéwgfegyﬁl}{ﬁ%hﬁélghﬁoﬂﬁgﬁﬂg:%'a’l %Ihgége Ben o

ext e?ghgnea SHRONSEhstafl N BeChRiGRlof RANMRGT Uh n@a&aaf at fieaddyt Bosdasng Ti med
Wal k Résponse criterion was assessed by conparing the averag Eg‘féﬁi?for

Subj eltscof@iroltbn taipfoediineRespS@iers waeiseen fine hswuacbplthe pivgy «8lhe
bet ween Extension Tined Wl k..Responder : sStam. 'quelg_ A
Non- RéB%Fﬁjg}tgrvf‘lortheegebgﬁogﬂuélH%? 5%6 sr}tg ﬁ&?/{t &Egng:%ﬁégeg%% -(f):!m bas. idr?és inthe

Expa@lgg,qiyg;igggja{ bt NespbAdass Scal e (EDSS) score were conpared between
Ext ensi on Ti ned Wal k" Responders and Non- Re_sgon ers, where avail jbl-E“ The
EDSS scor 480481 e Imstady Mt FQHIY T.aspbaws in RigpHe’ B5efqulien grPar gy edighine

t heref or re. not yet J farnd Be: BRshils&FeRposatudy, MS-F204EXT. 112
#121?%?%20 V(}‘\%le%‘ilicéﬁtt“&&“’ ﬁag?&.guf%&@’ﬁ“gié%uov BATIENTS [ 00473] 4. 1.
Di sposition of Patients Disposition of patients across the three sets of

studies is sunmarized in Tabl ?B’f | ow. The study population at the tine
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pati ent s ARG oo TRET A MBI one post -basel | ne.of 11 ¢acy whl ki g speed

[00481] The efficacy analysis in MS-F202/MS-F202EXT was based on” 134 patien
who participated in both the parent study and the extension study and had at least one post-
baseline efficacy walking speed measurement in MS-F202EXT,

[00482] In MS-F203/MS-F203EXT, the efficacy analysis was based on 265 patients
who participated in both the parent and extension studies and had at least one post-baseline
efficacy walking speed measurement in MS-F203EXT.

[00483] [n MS-F204/MS-F204EXT, the efficacy analysis was based on 213 patients
who participated in both the parent and extension who also had at least one post-baseline
efficacy walking speed measurement in MS-F204EXT.

[00484] 5.2. Demographics and other baseline characteristics

[00485] For the 134 patients in study MS-F202EXT included in this Example, 86
(64.2%) were females and 48 (35.8%) males. The majority of the patients were Caucasian 129
(96.3%), followed by Black 2 (1.5%), Hispanic 2 (1.5%), and those classified as Other 1 (0.7%).
The mean age, mean weight, and mean height of the patients were 50.0 years (range: 28-67
years), 75.29 kilograms (range: 41.4-143.5 kilograms), and 168.96 centimeters (range: 144.8-
200.7 centimeters), respectively. Slightly less than half of the patients 63 (47.0%) had a disease
course type of secondary progressive multiple sclerosis with the remaining patients almost
equally split between disease course types of relapsing remitting 37 (27.6%) and primary
progressive 34 (25.4%) MS. The mean duration of disease was 11.38 years (range: 0.1-34.5

114
#12123836 v1



neasurenent in one of the three extension studies. Table 20: Patient

Di sposi ti ' i es M5-F202/ M5- F202EXT, Ms- F203/ Ms-
V5- F204/ I\)EBIE%)AO%#QNote * These nunbers do not incl udeggg pa %@?ﬂg@?rom

studi es other than MS-F202 who enrolled in MSF202EXT, 18 of wRbB&hticéai ned
active as of 30 Nov 2008. [Q0474] 4.2. Patje tention [00475] T

f ol | gedrpigwiidg tenmrer Exp@idsd sHulnyt Hatus eﬁ%éfﬁt(%i)rﬁee}f“%ﬁ‘e“ﬁ{c&n%e % ?2% in
the € L51NS NS hatdji (Xt PRS Qs T2 0RS Mlske QNGISH-6VEN S Uhe

Ext ehjsaf'geh J‘Ie‘?ms \@%? k%gl-l%ées%lﬁgée(r. [ 00476] In stjdy@Ng?FZOZEk‘\'@t here was
a hi ghsimenaiel wficetd gpaps fmmthg pErene steilp e croepaydbild Wb spordde 81l dasdlifg t he
peri od betV\ﬁen i,x months and. one. year, as shown in Figure 33. A nunber of
t hes d°@PGHBUE A AISEHF SHAAF T HESRREN t he nmaxi num dose in the study was
reduced, fdd4k] f nAMBrRQnED6 Ppiticdis oAsidSedBortMB-FEOIEKIe thetoowdi@ 89 (67.b%d. Most

often, these patients withdrew fromthe study rather than conili {})5% t the
r edudenaldosed $5e6Piltg nhis. The mywsly dbshe g PewuFrugasiag $48d o).

t her ut i nef i Ve o) | e M) ol X 0 ny
b 1 dtoseoaRReh ol Eheoacapasts, SRt (e gy R e e M med
CONSkAAtM M waRRH, axd Fbe hyigRO8) thewhiibies tWee: G2.dpoat (rage HUrdhyedExk éhsgBon

Ti med W&l k Non-Responders 113 #12123836 v |Blight. et al. incr %81

st eadilpgramaf {engeippPoxiHad ekjozrgmipntms, 1§ BPBGIeTS SHESF E&‘?gnm ‘on

Ti med _Val N ergy; Ghdn@lir SEBR SenEXBONSD G Thades dMMédsk
Respgﬁrgénr]é?rs rteg)%?ﬁge{mt hszlggtl)ff?goggnc% In srmc_)témegs Qf_rx?he‘s?ur vival curve
pr of ich@se ispedigedomndityepraikstreemukiplenscidnesidleitb thqenmining patidnes ¢l ficdsionse

. [00477] .1 t ud - F203EXT . | |} di i ! t
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ont 2&2645' gﬁé Ehedd duralfoh OF diReR WEITRS B G eak MRGEe.COAS ANYeatYrwhileethd wtiahi on of

the study. In contrast, a steadily increasing discontinuati_on rgte for
Non- ReppmitdeDsabitiy Seen JerleriBDRS) saersett sefeching vasudib (AR Re' -8R &faPhe

exposure, interval, the disgontinuation Ti
Non- RESSBRALTE Maate ALy ErRe Reaplad kg e hr Seag dufpTee Mors
VB- F2R4EXTare @S c8BRWMIindnsnidyOME® c3mpambRrntitbespppeaant theclive demaghdphy akdose t o

the earlier studies, particularly during the first 6 nonths of exposure.
disease characteristic vanables.

[00487] For MS-F204EXT, the 213 patients included in this report consisted of 143
(67.1%) females and 70 (32.9%) males. The majority of the patients were Caucasian 199
(93.4%), followed by Black 7 (3.3%), Hispanic 6 (2.8%) and Other Ethnic group 1 (0.5%). The
mean age, mean weight, and mean height of the patients were 51.8 (range: 24-70 years), 77.35
kilograms (range: 41.1-151.3 kilograms), and 168.43 centimeters (range: 139.7-198.1
centimeters), respectively. About half of the patients 108 (50.7%) had a disease course type of
secondary progressive multiple sclerosis with the remaining patients defined as having relapsing
remitting 73 (34.3%), primary progressive 25 (11.7%) or progressive relapsing 7 (3.3%) MS.,
The mean duration of disease was 14.25 years (range: 0.1-45.6 years) while the mean Expanded
Disability Status Scale (EDSS) score at screening was 5.69 (range: 1.5-7.0). The mean of
baseline walking speed was 2.179 feet/sec (range: 0.51-3.41). The treatment and placebo groups
in the parent double-blind study were comparable with respect to all baseline demographic and
disease characteristic variables.

[00488] 5.3. Efficacy Results

[00489] 54. Responder Analysis - MS-F202EXT

[00490] 5.4.1.1. Response Rates

[00491] In MS-F202EXT, a total of 23 (17.2%) patients were classified as Extension
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86 (64.29% were females and 48 (35.8% males. The majority of the patients
vere Caypasian 12f9eqacp ¥ ExidkioaiitheaywBliaRkspdn(dr BOYS-FLEXT en@161. 599 ,
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(range:“‘@!‘l_“i"-PS_E!. ge-f& #12123836_ vl ight et _al. yeans) while they,m;;n
gxgagdedrige@amumtsyo,ﬁtﬂat us, Scal 4 (EDSS) scbr@s.at)scre¢ni ng3 4072 (rlange:
. 0- 615)— Kimg speediwas 2. 010 Teet7s$ec (range:
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K/gang t Plaedfol C variabl es. [00488§ Among the (2BBspatients cohsiXdéed fdr
S e ! (67-9% Tenares 3211° - he
maj or ijt Yot the patients re deigcasi 24%9‘3@3%@%0/@(, fnl/in;mﬂeﬁig%g ackd 11
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[00492] 5.4.1.2. Average Percent Change from Baseline in Walking Speed

[00493] The average percent change from baseline in walking speed by Extension
Timed Walk Responder groups in studies MS-F202/MS-F202EXT is shown in Figure 36, for
the period of both the parent study and the first two years of the extension study. The data in
Figure 36 show that Extension Timed walk Responders, as a group, presented a trend for
greater improvement in walking speed over time across the entire dosing interval. In contrast,
Extension Timed Walk Non-Responders, as a group, showed a small tendency for a decrease in
walking speed during the extension phase.

[00494] For Extension Timed Walk Responders, walking speed was, on average, more
than 40% faster at the first three visits (Visits 2, 4, and 6) than the baseline walking speed from
the double blind study, and slightly decreased to approximately 32 - 35% at Visits 10 and 12,
increasing to 38% at Visit 14,

[00495] In contrast, the average percent change in speed for Extension Timed Walk
Non-Responders showed an approximate 10% decrease from baseline over the first three visits

and a 20% decrease at the next three visits. The apparent increases in walking speed among
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cent |eﬁ@Pé‘P§)N0nr%"sg|88r%rv@l C{}]’Ub'kbqﬁl?ﬁ?m i %ég ﬁg enSlnrt1 1§ Ofg[gesfzg%?eg’oé‘ d a
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pri mary pr[0@4£t§’$s|T\rmeQ5W(alkli\107l’F/365@@n pgnekisi JeubleblpkisHyly7 whe, weje @/EO The

mean du of dis 4,25 | e the
roan B RrRa TG Sl e Yaeh gyt o i bub BE L S
(r anggilkihg 3pdedBver THRECOMBRMHIAhe Bastet bligd-walki Tigs spmcedomame@ in iz xtaeohsec
(range: 0 51-3.41). The treatnent and pl aceho groug 1N t he parent .
doublstudyl lendungﬁwyawé@&e BenTBAhHI" e Improy e B AYalkipe spae Biagagﬁ}?e"&f:élﬁl«?&r aphi ¢
and c{ﬁ 5% a[ act eristic variables. [00488] 5.3. Efficacy Results [00489]
8 on&%r Anal ysi s M- F202EXT [00490] 5.4.1.1. Response Rates [00491]

In V- F20 AB098] a Qontvedselgf TR3d WalkRBgspoatdérem thewbrublechl: $tf-1fi1)ewh9§a@@ttén5| on

ilin?&%%é”ﬁ??ﬁx%@ls%ﬁ Vst YT REIOWETYC Hod nler Sr RGN e iy
(M- Eg%aseclﬂ%élﬁﬂ@%p&cﬂ B ien®ueR dlidedudalbit exhibited about a 10% decrease
from baseline during the extension treatment period.

[00499] To observe the long-term effect on patients who were treated with placebo in
the parent study and then treated with 4-aminopyridine-SR in the extension study, the average
percent change from baseline in walking speed by relationship of placebo-treated in parent study
and Extension Timed Walk Responder in extension study is illustrated in Figure 38.

[00500] The Extension Timed Walk Responders who were treated with placebo in the
double-blind study, as a group, showed a strong trend for increase of walking speed over the
course of the double blind-study. This trend continued in the extension study, leading to an
average improvement in walking speed of more than 30% over the original baseline walking
speed, although there considerable fluctuation in walking speed over the course of the double-
blind and extension studies, given the small number of patients. The Extension Timed Walk
Non-Responders in the extension study who were treated with placebo in the double-blind
study, as a group, showed a small decrease from baseline during the double-blind study, which
continued during the extension study, generally consistent with the larger picture from the
patients randomized to 4-aminopyridine in the double blind study.

[00501] 5.4.1.3. SGI and CGI Analyses
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Ext egeiuprand cerier AAdh&mB:iRESponder s, as a group, showed a smal| tendency
for a decrease in wal king speed during the extension phase. [00494] For
Ext ensi on Ti med Wal k Responders. wal ki ng speed was, on average, nore than

40% faster at the first three visits (Visits 2, 4, and t basel i ne
wal ki nabeXe f r oxwerage SOl by & xignsih B?Wf‘“&ﬁﬂagfﬁsﬁf’r‘ympg@%ﬁa o)
approxi mately 32—35%at—Visits 10 and 12, increasing  to 38% at \isit 14.
[ 00495] In contriast, the average percent change in speédvafl't‘)er Ext ensi on
Ti med Wal k Non- FF&’@GH&GFS‘*SIWU ved—an—approxi mate 1T0% decrease fromlbasel i ne
over the first three visits ajfNbna 20% de%%%ﬁﬁ At the Bhehoddir&s. Visits.
i i
[

The apparent incgeasgesi N wal lResgompreed 16 #121%0 3ResbohBli lght et
al . Non- Respondefrs from Mont hj@®&=1p1)Mont h t he parept study Is |not

easily interpretahle although, relativeito-Responders—who—showa
nonot oni cal Iy i ngreasi ng wal kjjng speed, [mal ki ng speed f@rO0Non- Respbnders

shows a nonotonic_decline after Mwnth 4 [ 00496} TFo—itt+ust+rate—furt her the
change in wal ki n%saggsg W th gr.ﬁ%n(jo_nggyri Aispep §RY)r eat ed| r esponse stat us
bet ween parent and e epwsion 5t udies,  the average.-per-cd from

basel ine in wal khv?%iis eed acr DS both stlugdijes were displayed by Responder
status, as shownii gure 37| There ared four different types-of-+esponse

to treatnent acrpss rent  an t i on igs: 1) d ublje-blind
Non- Responder t o'k E‘gaﬁlf"o ‘r‘]’\‘éi%%d%?% 2) (%%%gﬂl'g-ﬁbl i ?Jdﬂéespaad.e_r_w

The analysis sample included patients in parent study and extension study who had at least o
ne post baseline walking speed measurement in extension study.

? p-value was obtained from ANOVA model controlled fqr center. ‘

*For SGI, a higher score indicates a greater satisfaction with the perceived effects of study

o)

medication.
Table 27: Average CGI by Fxtension Responder Analysis Group (MS-F202EXT)

i -value
Non-Responder  |Responder Respoender vs.

Statistics (N=111) (N=23) Non-Responder |

E 11 23 <0.001

Mean (SD) 3.69 (0.528) 3.44 (0.688)

Median 3.79 3.50

Range (Min. 15 13 533y (1.93, 4.53)

Max)

'The analysis sample included patients in parent study and extension study who had at least o
ne post baseline walking speed measurement in extension study.
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Anal ysesirkkll #121R3836h varl Bbiecghid efiangt . pf0RE0Ric Poicatsews cligictanagepartvd
clinical neaningful ness of the Extension Tinmed Wal k Response criterion, the
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Global | moyggiions 4P ) SCXiil ToRl Bakiihe WPTHR BGRRAEDiBIEEAND SRS on
I e
(EDSS) score:

[00505] In the MS-F202EXT, the average change from baseline in EDSS score during
open label treatment period was -0.23 for the Extension Timed Walk Responders compared 1o
0.45 for the Extension Timed Walk Non-Responders (Table 30), where a negative value is
indicative of an improvement in disability status. The results showed that there was a
statistically significant difference between these two Responder groups (p<0.018), favoring the
Extension Timed Walk Responders. In addition, the negative change in EDSS score for
Extension Timed Walk Responders also indicated an improvement from the baseline

assessments in the original double-blind study.
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5.4.2.1.

Response Rates

%e ﬁarallels the patient- and
3EXT

In MS-F203EXT, a total of 66 (24.9%) patients were classified as Extension
Timed Walk Responders; 30 (42.9%) of the 4-aminopyridine-SR-treated Timed Walk

Responders from the parent study continued to be Extension Timed Walk Responder, 25

(19.7%) of the 4-aminopyridine-SR-treated Timed Walk Non-Responders, and 11 (16.2%) of

the placebo-treated patients from the parent study qualified as Extension Timed Walk
Responders (Table 22).
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who had_ﬁﬁinhﬁa-ﬁﬁné)s]@e post basel i ne wal ki ng speed rreasurerrent in exte"lsi on
stud 2—Basetine—from-dotbte—bl-ind—st uuy was—used:—HDSS-score-wa
eval Yat dimsNpls Resondssar s| 3 p/Oal ue was dB{E & frdm Frﬁ@dﬁ%h/% Tes}
cont rjol lggbdfwhikeept er. 4 For EDSS, a I ovver score indijcates |ess disab|lity.
[oosoeﬂesgp.ﬂerz Responder Anal yK’s - VB- F26éEb?T7/fb0507] 5. 499(804%)Resppnse
Rat e 865081+ No-F203EXT,—a—total-rof (24-9% paLIblltb vwere-—ctaspi fied
as Ext dtsebh Ti med Wal k Respondérs; 30 (42‘&%20/6% t he 7(83.8%)

4- am [neRY;i di ne- SR-t reat ed T| nm Wl k Res;g@@ﬂge;@ fromthe 19@(73n%)st udy

Contl niod.deaedaalg of \ALL Lo Lo Y sl A 11 o Wil 2 VY

4- ani n%%@r.%’wg“%ﬁ*v‘ﬁ? SR B o e R FoSTpRidics Ware Inctided 7 1 (‘EE 20§ of
th | t f t t
ool v BoshIoos £ 020 Lo Serh i PLED C%?é?%@?*‘%éﬁ"% Rk sppedyt Bnot 07,

Fr equency|oob1dxt Eirsa@aagti pragn\hdngRéspobabeling in WBk20pEdbarid Ettension
Timed Walk Responder groups in studies MS-F203/MS-F203EXT is shown in Figure 39, for

the period of both the parent study and the first two years of the extension study.

[00511]) The observation shows that for Extension Timed Walk Responders average
walking speed at each extension study visit was slightly more than 30% faster than the baseline
walking speed from the double-blind study during the first year of the extension study, and
slightly decreased to approximately 23% at following two visits (Visits 5 and 6). In contrast,
Extension Timed Walk Non-Responders had a slight decrease from baseline walking speed at
the end of the first and second year, but showed a small increase after the first two-week
treatment, at Visit 1. In addition, the data in Figure 39 also illustrate that Extension Timed Walk
Responders, as a group, experienced a trend for improvement in walking speed over time in the
untreated portion of the double-blind study, which was superimposed by the larger treatment-
related increase in walking speed during the double-blind period.

[00512] The average percent changes from baseline in walking speed across both
studies are presented by Responder status, in Figure 40. As described herein, there are four
different types of response to treatment.

[00513] Timed Walk Non-Responders in the double-blind study who were also
qualified as Extension Timed Walk Responders, as a group, showed a trend in increase of
walking speed over the course of the double blind-study. This trend increased in the extension
study, leading to average more than 30% improvements in walking speed over the original
baseline and reaching approximate 40% at Visit 3.
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Rel ationship to Tinmed Wal k Responder in M5-F203 Noie: Only patients who

were in bQbhofiabdse- bl i nd and exi ension studies were i n@bmﬂ@g%o[ogﬁ%% ]
5.4.2.2. Average Percent Change from Baseline in Wl ki ng Speé .E%‘g_a ] The
[

aver age percent change from baseline in wal king speed by the n

Ti med Wal onder .ar i i - / : i i

Fi gure 3950&??&& C%]étr |Sgg’ﬁ %Fdgg?'ﬁ?qtgﬁgg%%?seEfggtdﬁgﬁiggﬁﬁ%dy?\i@é;'?M{&\%Byears
of t hRakxt eNFixemsiohUtimed COBL Bespheicabsar vatroqn sbowd dipatximetelyExt 2081 on
Ti med Wal k Responders average wal ki ng speed. at eacg ext ensi on, study. visit
was Shergaselof walkiag shegd duovg daabls R Sth S SO AT tﬂ&aé%‘i%aﬂ P8m t he

doubl z{llg]k.%ggeeﬁtol&lfgythg%!) g%arg BPthtaie&‘%hsixﬁ?rEatﬁienF )Flﬁ?rio@.(t ension study, and

sligh reased to approxinmately 23%at following two visits (Visits 5
and 6). | r[oesus)r ddk, adexdgenperoent Telmede Viddk IsoliRe sporalking  $negd adusingg e

decrease from basel i ne wal ki ng. ed at the end of th LISt egaond
year ,eXEf-'@’él%ﬁBWé(a)fghp%t}?ﬁfsl tr?%‘ggggﬁﬁ%oew R&XFPFEpdY \IASDS(-%\(R/ewglé%tPr]égg #,thj‘% at
Visi EPQ?\ET I B0 REdh4d BRentiDE Bafcd WallEirdpenddS amsag i tht Yskdedberchirat pdichensi on

Ti me k Responders, as a group, experienced a trend for inprovenent in
wal Kimeseapdedsipiler treridnfor improvememitat ket Bdlopotn Vishs darngde doube! B isHYst udy,

whi ch was supefi sed by t | .arge r G FSASRidn T ki ng
speecFOmPra{‘?’ilgf%tth‘éEg%ﬂ?ﬁlpg-b%meﬁ§N%]gr1?%%32{p%g§%g] -?%é’a%ég“? etlfgi;% percledrlll':TT l\gﬁ:lgnges

f r om RageRiGRnidts Wal Kighgurs paedediaresd hotimpstvadiess darie fresennen byriod
Responder status, in Figure 40. As described herein, .there are four

di f f evomiparady e theoEx easipismed oV aikeNpmitsspondets Pyt ARBraxEmenigas Bbonder s
in the ubl e- bl .| u j £ infEk s enshP M hE gveginVal k
Respofifers ™ glsag%lltugg&ﬁ%l, gl)séhro ng{otel raghgg?lﬂ%%{r%ag@eeﬁ? vvaf‘%ji an 'speed over
the Ggipr&@nitt inehcdeublstorbbiudgveis udiyilarThi that sendfor tr Eaesdionnlimed Wakkensi on

tudy, | eading tg t han.. 30%.| ts i | Ki
Che. SResgRirs Sadanhoander CHERITTy LIBpY S Ran - Fosnped; dRprits I, BRRSR over
#12123f18dg§$aét§bn'f%%%hhgﬁac%o ilglgﬂlgt%é]litt'lé"cl% b RS basklifeth WalkinRespandaest in

the db st udy 0 Iled to qualify as Extension Tined Wal k
Respofiede xmall ascraasgrbethe Showed wagpraticaaast (Vigitd0% i ncr ease of wal ki ng

speed during.the | e blind-st . byt .showed a trend toward decreasing
wal ki ng sp@galﬂveﬁ%?ﬁe t wo ?’Ql{g(%/l ‘%‘ﬂ%ysel;t ension treatnent period. [00515]
The aver aggogpficene Ghange Jubpm bemekl nepiRsival (8CG1Y Epeked 2aurandgavdrese
Clinician Global Impression (CGI) scores (Table 28) were compared between Extension Timed
Walk Responders and Non-Responders. As described in 8.4 1.3, p-values were obtained from an

analysis of variance (ANOVA) model with Extension Timed Walk Responder group and center

as the main effects.
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extension study for patients treated with placebo in the parent study is
shown in Figure 4 1; the figure shows that Extension Tined Wal k Responders
anong t hewpl2analess3pr eat ed patients presented a simlar PCEAUS2010/023970

i nprovenent at the followup visits during the double-blind %}ﬂﬁmﬂﬁt@orrpar ed
to the Extension Tined Wal k Non- Responders. It al so shows that Extension

Ti med_Wal k _Responders r ﬂ%ﬁﬁq NG FQip (MB/F2O8REAY during
t he tFalledsnt Y$'68¢ §6ﬂ§)g?%%e$§g9? #3 teﬁ%dﬁg:!]}%ﬂ med p\_/\g! k—Non-Responder s,

T LIA\"3

but this inprovyenent was nmuch snmaller in magnitude tlhagqughe response to

| ater open | abel treatnent in this group. The overalll inprovenent{in the
extensi on study Was simlar ﬁo that seen for the Extlension Tinmed Wl k
Responders in Rigure 39. The'®Xtension_ Ti med, Wl k NqRemgﬂglhﬂ%rs anong t he
patients originally treated REsPANSETaceRsSPINASEt ¢ at edNbitRdspomdrange from
basel i ne i n wal Rimtigtiepeed, €REAPY) for ENSPRI | incredse after the first two
weeks of treat meat—(Visit—Ij——T00516]15.4.2. 3. SA a&_ﬂ FGI Anal ysi s
[00517] The avehage Subject [I@%bal | npPéssion (SA) [T Bl e 25) and aver age
Clinician d ob Fapresston (€& )scorges (Tabl € 28) were conpar ed |bet ween
Ext ensi on Ti medMahkSBesponges((a8ith) Nold- 28 ydhter s. |As described ijn 8. 4.
1.3, p-val ues were-obtai-nedHroman—anatysis-of varijance (ANOVA) nodel with
Ext ensi on Ti medpyddidn Respondee7 group appdBlcenter as the main effects. 122

#1 2123836 v !Bl jpght et al-—Table-25—Ayerage—SG by [EXUeNnsi on Responder
Anal ysis G oup 5 FEXT) iThe ys e incljuded patients |in parent
study and extensl gé:fg\?udy Wr@-qpag'n}ﬂ I gzgﬁagﬁé?e post! basel i ne wal ki ng speed
measur ement in extension study 2 p-value-was—obtai-ned f"}‘l’d'héﬁrm” pdel
cont r dTheghdwis eemlencluged-patieB in parchl FH&Y 2SS Wi W G e A ey

sat i sfaghiasyirewdlkieg ppeedensedreatehintestcarion siidy- medi cation. Tabl e 28:
Aver age, (Gl s BsitahRa ifom Responderdehaaiiypdlicd (@oisT (VS- F203EXT) ' The

anal ysips, §ai0l fohdGhodesiinaty pkser sutishiceont weh tieypaerv cshal BRSiGAUEY udy who
had atmééﬁ&§itc;no ne post baseline wal ki ng speed neasurenent in extension

st udy. p-val ue was obt ai ned from ANOVA el .control | f er. 3For
CE, ardmwes: scocneer;agdCEdtlysE:aeml@'aBé?quﬁg?g\)'é’r%r‘&n‘t;r"n“ﬂ esgg??gﬁt%s .

neur ol ogi cal congitiomn:
p-value
Non-Responder Responder Responder vs. Non-
Statistics (N=199) (N=66) Responder
n 199 66 <0.001
Mean (SD) 3.68 (0.636) 3.24 (0.727)
Median 3.83 3.29
Range (Min, Max) |(1.86, 5.17) (1.17,5.00) |

"The analysis sample included patients in parent study and extension study who had at least o

ne post baseline walking speed measurement in extension study.
2 p-value was obtained from ANOVA model controlled fpr center. | -
3For CGL a lower score indicates a greater improvement in the patient's neurologica

condition.

[00518] In MS-F203EXT, the average SGI during the extension period was 5.28 units
for the Extension Timed Walk Responders compared to 4.74 units for the Extension Timed
walk Non-Responders, and the average CGI during extension period was 3.24 units for the
Extension Timed Walk Responders compared to 3.68 units for the Extension Timed Walk Non-

Responders. The results showed that there was a statistically significant difference between
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100518] I n M5-F203EXT, the average SA during the extension period was 5.28
units for the Extension Tinmed WAl k Responders conpared to 4.74 units for

t he Ext ersDan10fissssd VWAl k Non- Responders, and t he aver ag@CTES2@0/023930!
extension period was 3.24 units for the Extension Tinmed Wl k grgapanger s
conpared to 3.68 units for the Extension Tined Wal k Non- Responders. The
resyhds phOVREL LA %J%F@ es.081 Stoat bﬁill?],caddoyingi gei Eixeasion dilfrier ebiek

bet ween 123 #1512383 viBlight et al. these two Responder groups <0. 001
for Reaphyders 400 bpthg SORenEEBhsToR ohsialOMes RUSHEN oAt SF8t Thaih M and
C4a . ' servation I 1] i ¢ udy and
supch;l;?E%tTﬁsgu i iSEBW%%Q%?%@H}%\egég]ggﬁﬁésﬁggﬁgtﬂtﬁcﬁﬁs%ﬁ %%gﬁ%ﬁs%é% é%lht erion.
[00519] Sods5@)4.5.4hange freimBasehi Baseline iheeHopandedDbrbidbi Slatup Bakt us

Scal e (EDSS) score [00520] In the Ms-F203EXT, the average change from
basdlER®)is¢PTEDSS score during open | abel treatment period was -0.06 for the
Ext ensi onygdkggpd 2 ; B babQnetilETISY QB @inkl Med
Val k Non-[Igggggnéﬂ$?ﬁgﬁ%}§m§%’sh§%{e@€%gﬁés&§%omg t hat there was a-E

st atdehilawll lyamicgnpéi abwes d1.06 érshe Exiposine dimeé d¥ak RpspRalsportitargt Gups

(p<0,001), favoring.the Ext i op Ti ned I sponder : an
Charfbe® Fardh abariond i Stk N BPeRtiroh! i pEnaDy "ol yARee Eipdt el

(MB- F203EXT il gy analifisint AAMRhe boGlfletleRati@MEpomicpadrotps $i-wdyoland
extensi on study who had at | east one post baseline wal ki ng speed
meastiarenmenthe Extessive Adined Walkidgspordgasel i ne from doubl e blind study was
used. EDSS score was evaluated every two years. 3 p-value was obtained from
Fri edmen' s Tast 3tont rdekrdhizoge front Baselise fin EDSSIs, Extenginp Resporderi ndi cat es

| ess disability. [00521] S5AHal$sis ResppeiS-FIEXE)N s - MS- F204EXT [ 00522]
5.4.3.1 . Respopse-Rate 00 VS O4EXT—8 at-rof—99—(46:15% of
patients were classified as Extension Tined Wal k Respongleratue Anong t hem 34
(69.4% of the 4-am nopyridine-SRtreat edjTi red—\Wal-k—Respoenders—fram t he

parent study continued to qualify as Extension Tinmed WilResgraakorder; 15
(25.0% of the 4-ani nopyri diNendiesppadgredRespeBdenral k Nomgggesponderis, and 50

(Ejts'eni?/?)n()f t he é%lag&?ctgo-t reatNdl9fat i ent s Ot he paren espéterqual i fied as
n 128 60 <0.018
Mean (SD) 0.35 (0.780 ) -0.06 (0.844 )
Median 0.00 0.00
Range (Min, - 5 50 3 50 -3.50,2.50
Max) (-2.50, 3.50) (-3.50,2.50)

!The analysis sample included patients in parent study and extension study who had at
least one post baseline walking speed measurement in extension study.

? Baseline from double blind study was used. EDSS score was evaluated every two years.
3 p-value was obtained from Friedmen's Test controlled for center.

* For EDSS, a lower score indicates less disability.

[00521] 5.4.3. Responder Analysis — MS-F204EXT

[00522] 5.4.3.1. Response Rates

[00523] In MS-F204EXT, a total of 99 (46.5%) of patients were classified as
Extension Timed Walk Responders. Among them, 34 (69.4%) of the 4-aminopyridine-SR-
treated Timed Walk Responders from the parent study continued to qualify as Extension Timed
Walk Responder; 15 (25.0%) of the 4-aminopyridine-SR-treated Timed Walk Non-Responders,
and 50 (48.1%) of the placebo-treated patients from the parent study qualified as Extension
Timed Walk Responders (Table 23).

124
£#12123836 v1



Timed Wl k Responders (Table 23). 124 #!2123836 v !Blight et al. [00524] At
the time of the interimdata cut-off (Novenber 30, 2008), few data points
wer e avaiwekbw/d9essond one year of exposure. n comnpari SORCTM@S2416/023926 year
exposure results presented for Ms-F203EXT, Table 26 shows a Bhglger ali ncr ease
in response anong pl acebo Responders fromthe parent MS-F204 study. Both

4- ani nopyggsgisfeSmhPdmnent ust dyinRdspandetiyNavdmhon3RISPBR der dagmsr

response rates in M5 F204EXT that re greater, than those i e first

yeaweof anBaPROBEHT omapke QTB?XHﬁF%r&\SghEVgB?“S@Qtt%E? 8He'ﬁ:a?rre%$\§§'ﬁﬁ r%éjjstgonder

in M>-F 045?%926%}(&‘@@%0%55\%&«49 iR thobalsk iRaspamseamiong NBakBO4 Nol e:
s in bol’h do

onl P5EtF o"were in ubl e-bl"i nd and extension sludies were
i NCiRuGRshdelsGRER B Brdht MP-F20¥ ctudy Bk dowrinomirihege SR MeranBaReY RAPOPATHAI ki ng

Speed [00526] The average percent .c i i i peed by
ext end nonrResrp¥aseshy WSE;SeSPBPset THES 5%3@%? S%%@)Eﬁ%ﬁg%r% %%s? 'tté?u év\%ls!ﬁibgwss(%om in

Fi gur Ll ek fQzeRe . resul ts of MS-F203EXT, the average increase in
wal Kf %5%%@?%%@ the Extension Timed Wal k Responder group was slightly

The. BXBIT B ?*ﬁ%g?%gﬁi%%%@%ﬁ?%%ﬁﬂﬁﬂ%ﬁi’“??'Z??nt "

basel i ne wal ki ng**© for ncrease after the first two

week§ Treatment o1 treatnent (Visit . [00527 k0 studi es

M5- F202/ M5- F202EXT. and Ms- F203/ M5- F2 @%On%ﬂ%ﬁ%ﬁ?gg WAl k Respdnders,
as algr opeberiiRdd Yy eafer—improvement i h wal ki ng peg%te%% dddhe
doublle- bl i ngvstredy) conpared to t ensi ofxmsiendligdk Non- esponders. There
was 3l so a trend for Extepsion Timed| WaMalRResworltasr s | WalkaNep-Bespondes |show
i mpr Quenent..over—tie—-A—he—ght+eated—portTomof —the double- bl 1 nd stludy
t hat |waswmsugperidimpeded on the | arger {reatnentrel ated increase in walkjing
speeqd (. €. vengnt mai nt ai ned(edtaefihe t wo- wedak (Fo&bt r eat jrent
foll wh}?’e{;i@%ﬁ,&?gp@{egnsi oA T;A?f;d Val-k i\iuu-(Rcbpu)ndera, as—a group,
presgnt Theel WABN#I-2123836| vl Bl pght et al . js{asgd) reddcti onisi(is.eéwer age
wal kilmgsgmpdad from baseline at the followup visit. [}00528]. The averape

perc nll’la%gt?‘onges from basel i ne jg3 wal ki ng spesde@cr oss bot 54 (51.9%)
Total 213 99 (46.5%) 114 (53.5%)

Nole:  Only palients who were in both double-blind and extension sludies were included.

[00525]) 5.4.3.2. Average Percent Change from Baseline in Walking Speed

[00526] The average percent change from baseline in walking speed by extension
response group for the parent and extension studies is shown in Figure 42. Similar to the results
of MS-F203EXT, the average increase in walking speed for the Extension Timed Walk
Responder group was slightly more than 30% over the baseline walking speed from the double-
blind study. The Extension Timed Walk Non-Responders presented little change from baseline
walking speed, except for a small increase after the first two weeks treatment of treatment (Visit
1).

[00527] As seen in studies MS-F202/MS-F202EXT and MS-F203/MS-F203EXT,
Extension Timed Walk Responders, as a group, showed a greater improvement in walking speed
during the double-blind study compared to Fxtension Timed Walk Non-Responders. There was
also a trend for Extension Timed Walk Responders, as a group, to show improvement over time
in the untreated portion of the double-blind study that was superimposed on the larger treatment-
related increase in walking speed (i.e. some improvement was maintained at the two-week post-

treatment follow-up visit). Extension Timed Walk Non-Responders, as a group, presented a
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studies are presented by parent and extension study Responder status, in
Figure 42. As described in studies M- F202/ Ms- F202EXT and

MS- F203/ MBoRR0BE38BY changes in wal ki ng speed are nore dipstarsaaiblogsoen t he
Ext ensi on Ti med Wal k Responder groups were broken down in thi@gp@ghqr.

[ 00529] The average percent change from baseline in wal king spéed by

ext efigh PR St LPSRENSBIKEIAUS] AIRNMAsARk e HeTolveapatkii th placebo in the
parent” study is illustrated in Figure 43. The observation shows that

Ext ensi onl09528d The RvaResspoerdetschaneesg rome bpichiee potwalking Spped i2eivss bl t he

doubl es;.bl i nd_stu resente pm.lar e i e - | ki g
speed E5iiL QEFS?%X eR%rf?)tng#ﬁ%%%ﬁkﬂ%n?%%@%%gga@g’ ﬁgﬂ %d\;grdg]al i

i MPr QeI ini FudidEMEXEFISMSFFDRENT £rall MOVEID 3AMS HIPOB BK Tpahdngr s irofvatkégponses
to those in MS-F203/ M5- F203EXT. [ 00530]. 5.4.3.3. Sd  and Cd Ang%\égi S

[ 005%¢pd Trremave fisgranailpivdep oy Sssansichplimsd; Walk Kesppnder g5pwpsosfreditidver age
dinjci npression (CA) scores (Table 29) were conpared between
Ext e%@%ﬁtﬁsﬁﬂﬁ%I k Responders and Non- Responders. P-val ues were obtained
from an apabysi sThaf aveaageaporeer(tANGYE) frood dhsaling hin Extleingi speedibyedxtingsidn

Responder gro and center.as the I ffects., Table 26, Aver d b
et oo RO R ST B s Rethd Rl aigs Fufbdian Y
i ncl P'i%ﬁ\% ff@f'?‘t TR hAHBRERRTs ShUSYeiéh Exb@N®aANR SpdAdervifoh@ thedlladeBast 0 ne

post Daseline wal king speed neasurenent in extension study. 2 p-value was
obt afrersell patEmisANTAdnddeblisd studp ipresanttd e stmiaretrendoffgipragmeng ihvghkéie scor e

i ndi cat t tisfacti ithth ' f :
o 004 5t 858 405H 07 R ALDARRoREr ahAGR AL AGES Bt e
Ext engimRnReshond6we A\nainyifir pai@ra bPrdspsE2DARXE)in NEHE 260l P63 ISEND| e

i ncl uded Fati ents in parent study and extension study who had at | east o ne
post basel00f30wat &3y spee%Gh@@sé@bﬁ‘ﬁ?ﬂb’“Fn extension study. 2 p-val ue was

obt ai ned foro%]AN%é“ %@néégé LR Ohlo%tquﬁ{gr &0hefSGIFFOrabfeGh6) BarldOWekragCor €

i ndi cates™a greater ovenent In atient”s neurological conditio n.
[ 005@Rhiclan GloBal NBPFREVEXTGIY ferav@nblg e pGerdumpagedebdtengi brtcpden dimehs 4. 98

units for the Extension Ti meg V\&Lk Bespondegs.cgrﬁ)ared t0, 4.56. units for
t he E@ﬂ]{eﬁgpmdq-qsr?@é Non-Responders. P-values ‘were obtained from an analysis ot variance

(ANOVA) model with Extension Timed Walk Responder group and center as the main effects.

Table 26: Average SGI by Extension Responder Analysis Group (MS-F204EXT)

p-value
Non-Responder [Responder Responder vs.
Statistics (N=114) (N=99) Non-Responder
n 114 99 <0.001
Mean (SD) 4.56 (1.090) 4.98 (1.000)
Median 4.33 5.00
i{da;‘x%e (Min, |} 50, 7.00) (2.75. 7.00)

"The analysis sample included patients in parent study and extension study who had at least o
ne post baseline walking speed measurement in extension study.

2 p-value was obtained from ANOV A model controlled for center.

3 For SGL, a higher score indicates a greater satisfaction with the perceived effects of study
medication.
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Wal k Non- Responders, and the average CA during extension period was 3. 14
units for sion Timed Wal k Responders conpared i for

t he Extenvglbgﬁmﬁ??r%g Wal k Non- Responders. The results skgﬁé?ﬁ%}g%gﬁme was
a statistically significant difference between these two Respadsiggt egiioups
(p<0.001 for each), favoring the Extension Tinmed Wal k Responders, for both

SG an 29.Thi s i Sh R { - ' £ and
NB- ongl}z"gxi?!E ?bosﬁ‘k}ggﬂ.@’{.lfi %‘2?@?’ ?reo@lggge @2’?’?‘2? Me%g%m Zﬁﬁggﬁﬁ
Disability Statug Scal e (EDSS) score [00534] Post-baseli r})e_ygl[3§8

measurenents for [study MS-F204EXT are_perforned two yearg into the gpen

| abel study. [00535] 6. DI SCUSEI ON AND OVERALL CONCLUSI O 00536] For the
interi mdata addressed in thisNom@Rpépndar NRefypnder ef fi ¢atPOBYHI Vatli ons
were perfornmed on data from thyselengoi ng dpemdyabel studi'®s (MS- F202EXT,

MBF203EXT, and MBEU$MEXT) and|the correspdndi ng doubl e- fiResPENdeLdi ds
(M5- F202, MSF203, and NM5-F204)T " The anal ysils ToCuses on the Tesults
obtained froma fi xed dose of Hd4ng b.i.d. ¥ ani nopyridi L& 127

#12123836 v | Bli WWWWI ndi ngs
were made: 1) A sMbat@ddial prGeBr®ieen) of THAeH0.08Hk Responders observed in

t he doubl ebl i nd studires—conttnped—-tobeRegponders—tn—the-extenston
studies. 2) Aver adedwmml ki ng sp8ed for ExtendDon Ti med WAl k Responderis was
nore than 30% gr eater—(+represepti-ng—aprovenent)—over—the-ori+gtnal—gbser ved
baseline in the (RungkeMo,iMak)SKuUdDeR00)3) Patliznts3gual i fied as Extension

Ti ned k Res or%de{—s.—i—p—-khe—e ASH i pr-oxj-rpt-el-y-t-wi ce as
i kel y B¢ BaT D ST VREL BRI 8 PN A ERDPUEIS PRI GO BERPAFSH o

Ti med” \&IROSNBKeIRSiBlHaa sResdmeadreasabine X nsina s8idiidy.  4) Long-term treat nent
wi th 4-aimvHgpyier dbaecdRomnANGY Sxasisbiawrodieddirasnicesul ted in a number of
pat i ent’somfioL.fadpwediscore indicateas gidatee dmps vEnmeidn Wi patiRetspenddogcilondico

doubl e-bl i nd studi es but did beconme Extension Tinmed Wal k Responders.

[00532] In the MS-F204LEXT, the average SGI during extension period was 4.98 units
for the Extension Timed Walk Responders compared to 4.56 units for the Extension Timed
Walk Non-Responders, and the average CGI during extension period was 3.14 units for the
Extension Timed Walk Responders compared to 3.60 units for the Extension Timed Walk Non-
Responders. The results showed that there was a statistically significant difference between
these two Responder groups (p<0.001 for each), favoring the Extension Timed Walk
Responders, for both SGI and CGI. This observation was similar to that seen in MS-F202EXT
and MS-F203EXT.

[00533]) 5434, Change from Baseline in the Expanded Disability Status Scale
(EDSS) score

[00534] Post-baseline EDSS measurements for study MS-F204EXT are performed two

years into the open label study.

[00535] 6. DISCUSSION AND OVERALL CONCLUSIONS

[00536] For the interim data addressed in this Example, a number of efficacy
evaluations were performed on data from three ongoing open-label studies (MS-F202EXT, MS-
F203EXT, and MS-F204EXT) and the corresponding double-blind studies (MS-F202, MS-
F203, and MS-F204). The analysis focuses on the results obtained from a fixed dose of 10 mg
b.i.d. 4-aminopyridine-SR.
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5) There was a statistically significant difference between Extension Tined

Wal k Res ps (p<0.001 for each), favoring the i Lied Wl k
Respondeﬂgpqﬁg)r/(g%%?h SA@ and CA. [00539] Consi stent im%gﬁg%{ﬁngzgﬁeml ki ng

speed was seen in a substantial proportion of patients in th
| ong-term ext ensi on stuﬁi es, MsS-F202EXT, Ms-F203EXT, and MSF204EXT, using
an anal ogWQ§3prEIWC{ the primary endpoint. Tinmed WAl k Response, used in

t he doubl § N0 PLASE R SRt dsQldreehagar ent studies, Ms-F202, Ms-F203, and
NVB- F204. F’ng’ﬁlo] Fhose g%tieﬁt% i dentified as Extg‘ggi n T

_ , med V\bdlpk !
Responder sl)showed sahstanier peportiqr of Bimast Wk Resnendgs opissirdaBiobs ¥ niti al
doubl e-blind study baseli,ne o QX %.pMe. at least the entire
first yearP!pf Sﬂ'ﬁé‘%ﬁp%@fedt?ggﬁkﬁgﬁot%figﬁséﬁ%te%yetn gtoscontsi nued | ong-term
treatment mith 4xapoRynist feeSRestision TimedWeéalkizsporpleonsammers B i cacy

Wi th respect to increased anmbul atory functiopn. Extension [Ti

Responder s308b smeat¢ro(eriesingng fimpEHieriFnheted rtg%n?@lgg’dg Ogﬁeﬁf%dc:o E%ﬂg%ﬂ e

| mpr essi on i nici .4 obal I npression and nmean change from baseline in
EDSS scor e%ouﬂ?éﬂ”éxst%ehﬁg'on Ti med V&l k Non- Responder s. d{f00541 EFFI CACY

RESULTS: [$0542] PAtiensdt qaylifidB- &2 GREXTFion alinpdaVadk Rxgpgnders P/Qt’]'epﬁﬁeéﬁ‘t"% wer e

I ified Ext ion, Ti med Val k R der.s. t f .of th
- am nopyr1aiiioh SRAPPEAIBHOT it VAR S RESbaeY o PP Rlen T Bt Tt The

(M- F202) ﬁ%tgngﬂec%n& Do B SN S AR Nntied pWitlcks inabpandr blindzsiedyl 1. 199 of
the 4-am nopyridirne-SR-treated Timed Wal k Non- Responders 128 #12125836 vl 7q
Blight et @ . frbonghemparcemenstwih BeouneryEdingndt ot HGed MR REEdnder s

and 5 (17.99 of the pl acebotreated i : : k Rb4dYiders
ual i 1 od HSUISRBAT P ORa R KDt ae S BBl it B dders
total of 6§ ,2403%8-bRAd kadks bielie bedoassixtibmtoraBinied Wakki Respideed Nl k

Responders. Anong them 3

0 (42.99% of the 4-am nopyridi ne- SR-t.r Ti med
Wal k Respofiders flhomwiset %@rsé‘ﬁzt”)/sftlgwgcmlféfwﬁﬁgwe&} Reed #@ggéﬁgk
Extension Jined \Wal k Res , e imed Walk Responders,
4- am nopyr 8§pﬁBg§F@??p€Sg{Pg@'B$ﬁr€r§ § rﬁ&%ﬁﬁgq&eﬁ)g%%&nsﬁ?ned ]al (eblpfoir.l Zeg/sc) of

t he pl acebgytyhapt@daieCGeENts from t he parent study qualified as Extension
Ti med Wal k Responders. [00544] In Ms-F204EXT, a total of 99 (46.5%
patients were classified as Extension

[00539] Consistent improvement in walking speed was seen in a substantial proportion
of patients in the three long-term extension studies, MS-F202EXT, MS-F203EXT, and MS-
F204EXT, using an analogous approach to the primary endpoint, Timed Walk Response, used in
the double-blind, placebo-controlled parent studies, MS-F202, MS-F203, and MS-F204.

[00540] Those patients identified as Extension Timed Walk Responders showed an
average improvement in walking speed above the initial double-blind study baseline of
approximately 30% over at least the entire first year of open-label treatment, showing that
continued long-term treatment with 4-aminopyridine-SR results in even more pronounced
efficacy with respect to increased ambulatory function. Extension Timed Walk Responders also
showed significantly better average Subject Global Impression, Clinician Global Impression and

mean change from baseline in EDSS scores than Extension Timed Walk Non-Responders.

[00541] EFFICACY RESULTS:

[00542] In study MS-F202EXT, a total of 23 (17.2%) patients were classified as
Extension Timed Walk Responders. A total of 11 (25.6%) of the 4-aminopyridine-SR-treated
Timed Walk Responders from the parent study (MS-F202) continued to be Extension Timed
Walk Responders; 7 (11.1%) of the 4-aminopyridine-SR-treated Timed Walk Non-Responders
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Ti med Wal k Responders. Anmong them 34 (69.4% of the
4-am nopy\;v %ﬂﬁ) gg treated Tinmed Wal k Responders from tﬁ; ra
P Frpad

conti nued o gual'tTfy as Extension Tined Wal k Responder; f th
4-am nopyridine-SR-treated Ti med Wal k Non- Responders; and, 5 tl/c) of

the L%ﬁggﬁégre@%eﬁﬁ' gﬁﬁo‘hr Ml %l?%@%%d%ﬁs%% sftwb'VJ)'o@%ea@a@bbenSI on

€ aver age cent change i n wal ki ng speed
by Eff&ﬁ&? é%ﬂ:nf@'fﬁﬁﬁ't akerR@ﬁlﬂSD@dﬂiﬁegmlthH@hmptWézdk RﬁSMI@pﬂSayed over

t ts f MS- F202/ 202EXT, MSE203/ 3EXT, d /2 t ud
ey ey ;gemm@xne ol oF ot QT pehe S TR ueY,

SE;(JP gﬁ" %Jn R\%ﬁlﬁ%swﬁtﬁ%&%o g?ﬂﬂg !r’g(ggﬁ ‘)%? g?&l&%ﬂ-ﬁ.ﬁﬂ i I)'Rﬁﬁlﬁlgfd&éatgdl ditpednd

i nd Non- Edp ié@(jer to
ext eRsiip @egigﬁgagsmg &%I‘paredﬂ) uﬂul:lg{Mlsl-Fﬂﬂ)BlEJéﬁ) Reetpowdé@ b@ EX@%‘éléﬁ dig bonder ;
doubl e-blin esponder to extensio Res
RespBreemdeis, 8X{ E%%%&)r‘?f ﬁ@sﬂ)éﬁﬂ%qp}“rlgglﬁ%fe?tg ato | P o(& ﬁksg)ggiéépg Ir]%at ed
inp t Kpfes L&]fedeantmsonTsma :

iif(‘% %«%{)/%‘Pfﬁbeg@]g%e]@& LD Ok Eh B EbnY @ kp m@mg»eq ifi 1 y

resp Consi stent inprovenent in walking speed was seen in a
si gniWailg @ekpgadepor ti on of patients in the three | ong-term extension

st udi es, I\/IS- F202EXT approach
to the prl ]ellﬂjMﬁ E@Ozﬁgﬂeﬂt%l(ﬂ%g@poéﬁgﬁgﬂ? gﬁggggi‘igggi&ﬁg RP

pl ac%ﬁ’@e&%ﬂﬁlé%ss&d%%f @Hﬁor%(ﬂh@in934 (H54F2Q2, thvB-aRAOGyriiivee- m-uez@d Tipge547] A
patien efi1hed as an

tensi on Timed Wl k r if nt
achi avelil Ragioedernalriingespiet BHAY FENTEEWT (Slf“aﬁﬁ %n%d 1[°§7 odg%gér]gg

treatment visj t e fir N lapoRbn 8%k kBN agsd, udy
corrp drespondstt e ég)x}i’)n%nlﬂ[nhﬁg "G )tsrb&e{%%ggﬁie\?fégﬁgg&%neasur ed folsﬂ}?hat pati ent
duri ng @pyonfdrtHe wcémmeai@upéteml frovel the parentenedy qualified ap Aixegreer [k
parent study or in the extension study. The proportion of patients enrolled
and tWelktRadpdmictshe ext ensi on studi es who qualified as Extension Timed Wl k

e Poos 2 % haiki o Vil
Ve Po0amotss e a\/(‘?éaraé% A% AR50 hAiNE EAPBXTEx i 2 030

e rat es 129 #121 3 36 vI 3970 BI I of
Ext engisgsndEi MRoup/atds Bepioslise displayiSl Rr0CEXTyaHai b AR Vf’é
& oy FOS OB BT 26 VPG AESUp Sy TG ¢ SPEny %?ﬁ‘ﬁf'if‘%e MRS 42 006
' eSpe%%lcy e\Lavs) further displayed by subgroup response status of double-blind F imed Walk
Responder group and Extension Timed Walk Responder group (i.c. double- blind Non-
Responder to extension Non-Responder; double-blind Non-Responder to extension Responder;
double-blind Responder to extension Non-Responder; and double-blind Responder to extension
Responder), and by relationship of placebo-treated in parent study and Extension Timed Walk
Responders in extension study, respectively.
[00546] Consistent improvement in walking speed was seen in a significant proportion
of patients in the three long-term extension studies, MS-F202EXT, MS-F203EXT, and MS-
F204EXT, using an analogous approach to the primary endpoint, Timed Walk Response, from
the double-blind, placebo-controlled parent studies, MS-F202, MS-F203, and MS-F204.
[00347] A patient was defined as an Extension Timed Walk Responder if the patient
achieved faster walking speed on the T25FW for the majority of on-drug treatment Visits during
the first year of the open label extension study compared to the maximum walking speed
previously measured for that patient during any off-drug (non-double-blind treatment) visits in
cither the parent study or in the extension study. The proportion of patients enrolled and treated
in the extension studies who qualified as Extension Timed Walk Responders were 17.2%,

24.9% and 46.5% for MS-F202EXT, MS-F203EXT and MS-F204EXT, respectively. The rates
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(00548] These responses are renarkabl e, given that inprovenent in walking

speed ov anong Responders is seen for the en j r
peri ods g\& ﬁ@%o%égg | abel studies, despite the progressitp\k/:gﬁ]n 02;%3893;(?3

di sease, reflected in the progression of anbul atory disabilit

non- Responders_over the years of on isfl
patldnEStenﬁ@mTlfqeéd &Q‘ BEEROFST & @??Fé&g@% KEd onggélzsf\f/‘\:arrgr}gﬂ%rsog?nat ely
twic | th*fﬁmfesw [EiREBgbdé ke Rﬁ$}|ﬂmldmﬁ1mpyndmhéftlmcm¢®glbhpmd
studgﬁ% Yan h Merr Non Reas ond%brns [80550] The data fromthese extension

st ud.bfetse m@pﬂaﬂiesmmast(?,ﬂﬁemé 4§r‘9«% mp‘tqﬂdellb%tr traj ectories of functional
decl i ne, stagg]el i roverrent fo na. ; b Geden
time, and 1007 <

¢ Temar
d| seg‘%(;: EQ{QQ}?,%S@no,Bj’OQ@%};dA@ i 5@@0!&1} the haasee pwlitv emrspartmmgﬁf_t@%i@d ensi on

K Responders showed a nmai nt ai ned | |.ki ng
speedud:bs)w@smrreﬁw piagradsivd BgBire OblME §iee vl SPpPTT : 30%
over fhe. ent| re fir sl Yent en ,o bggrq,gﬁgment and d| d not drop bel ow

2 , Lt e SEecond ye Voreover, the Extension Tinmed Wl k
Res ponder foashsp Thoweitvigid rplafwmardehyﬁd&bai Bxicaven Agaedsiille Resgnggiavere

| npression and dinical d obal oL &S th T Wal k
No- mmlg viERias TRt g e AT R, e R Rl B AndbORe, e

i nmpr zﬁE'?Johrkéspgan%Jb' e-blind and extension studies as well as the
val i e criterion used to identify thls anbul at%respoase to
treat rrent 1065501 #TRA 2B@86ron 2BEFOcBEInn seidien Indigagpsba) thafs A9 FPBIEMH dat a

updat ed based n an August 3 009 f AWahgny pfves mati on

vwas f8iFaerss Of ngmﬁé%%ls I @H% s élj:n)g r(ogﬁ'%@] f%?Ailzncd(gsrq ‘l(iar{gﬁlalt/lE corr e}: gtved with

: Ees ?mﬂ:ggﬁ%%s Q34 & m@srehiadt tReiindeslyki3 A4 slaymiory isease pm/:@ss 5 year s and
ree non

patients show i nprovenent .in i ng_spee
t her apeut i|@055u{ cdmaa groupu thoisp paties éfatfied \A@El@‘tem&a& —E'IHH% g&fﬁ < rrpr%r\%enent)
is shown at each. f [l owi n R Lol Bcb‘rgethgr Raiaerdotiblabl@dch of
the SBRVBAIGADIRS Ve“"f%g‘"sﬁﬁ‘r’%"peg’lt Th gl Phedabivery 15 16, 17, 18, 19,

20, Zddydscidd A I’agﬁr’bxiﬁﬁﬁkl@ ;302 o8er the eﬁt;re(ﬁrst?yeas of gpen]_bbe]lty_eatn_ﬁglt I‘Bj dig4’ 15

16, 17, 18, 19, 1, 22, 23, 24, 25, 26, 27,. 28 33,
34, 36t 3\6213 hﬂowzﬂy)% Bmpr%@meaha\’%mn%lﬁﬁﬁgﬂnd %ear Moieogrelzghe ?%%enéljon ﬁgled 2

4.5, \é’alk Respondergddls% ShhGay Significantly better average Subject Global Impression and
Clinical Global Impression scores than Extension Timed Walk Non-Responders. This further

confirms the clinical meaningfulness of the improvements seen in the double-blind and extension

studies as well as the validity of the criterion used to identify this ambulatory response {0

[reatment.
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It must also be noted that as used herein and in the appended
, "an", and "the" incl udePeer{S%

e

f erence

%tnatef's

the spirit and scope of

t he appended clains should not be [imted to the description and the

preferred versions contained within this specificatigk- " 3836 v |-
Bl i ght BBty TWRAT 1S CLAI NEBabhfpridine-A ndampdridined r Figgpridiasgt ing
nul tiple pcigesis in a patignt pdﬂprisi#g: ad$iRni st dring %Rther peutically
effective ang) Eu&f(])‘layﬁjn, nopyri g i B.Rd sgi dipaigitend flor 2Gm t~_én ed period
of tinme. P—Temettrod—ofTrarm I whereln the extended period is Jat | east
12, 13, 1 15—+t —4920—2tgr—22~™eeks, 3, 4 5, o, 1 8, 9,
10, 11, 1pMSEatiends 15 15 127  or 18 meAths—er—t—A—S—4T—56, or
greater thaNMSBFy&akX¥l 3 . A nethod of efflectiv ' ol e
sclerosisjinya patient over g chroli/c ti eri’ed | Si 7 : j ni stering
a therapefTTgal TICr$I T €Ctive Jnount (3. BN AoueD dbhie #8.08 43 A0t j ent for
an ext ended NF.fud*uf tTTTE™ e odgr nod of ggaggm 3 Mher eppot he ext ended
period is - -3~ r25§ 0029 15 60041 (R peeks; 3,
4, 5, 6, 1. Rangg(Min Max) 15 [ 23 15 1\,,0’13.5?0:9? +8—TroTtTS; Wel, 2, 3,
4, 5, 6, @r greater than 5 vears. 5. _A nethod of claimlfer—maR ai ni ng
i mpr ovenen ME-F20SYNWt om of nultiple sclefosis in a patient, said| method
conpri si nggdmnrsterrng a therapegtically effectivel anount of
4-aninopyr‘§§E§n fafd‘pdli 54%3Rg54§ﬁ§V|ously achi pving an i npfovenent
IR £ & KR C 24N %] Al

of a synpt TR -ple—sete OSTpFySar fpatTent

Range (Min, Max) 8.50, 1357.50

MS-F204 EXT

N 214

Mean (SD) 542,51 (179.572)

Median 590.00

Ra_nge @in, Max) 750. 739.50

[00553] Accordingly, correlated with these days of exposure, as far out as 1924 days,

(i.e., over 5

therapeutic

following time points, and at a time greater than each of the following time points:

7.8,

years and three months) patients show improvement in walking speed. Thus, a

outcome in multiple sclerosis (e.g., walking speed improvement) is shown at each

9, 10,

11,12, 13, 14, 15,16, 17, 18,19, 20,21, 22,23 or 24 weeks; 2, 3,4,5,6,7,8,9,10, 11,12, 13,
14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,26, 27, 28,29, 30, 31, 32, 33, 34,35 36, 42, 48,
54, 60, and 63 months; .5, 1,1.5,2,2.5,3,3.5,4,45,5, 5.5, 6 and 6.5 years.

[00554] It must also be noted that as used herein and in the appended claims, the

MM "

singular forms "a",

an”, and "the" include plural reference unless the context clearly dictates

] 23 s
otherwise. Thus, for example, reference to a "neuron” 1s a reference to one or more “NEurons

and equivalents thereof known to those skilled in the art, and so forth.

[00555] Although the present invention has been described in considerable detail with

#12123836 vl
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during adm nistration of 4-am nopyridine. 6 . A nethod of claim1 for

mai nt ai niwg 201oosssed wal king ability in a patient with muhnﬁmh@mggygﬁosis
conprising: adninistering a therapeutically effective anounf“ﬁi”ﬁ”ta]

4-am nopyridine to said patient over an extended period of ti Jghtet 4l

met hod. of claim1 for. acghi evin i ned, | L& | dina
pat i HETERFE 1 FEEEN Preder e G Pl ek SRR pob Rl TR EPaRe,

t her apgytifaabdope efif et dppendapitaimsothotd@mon dpylimidedido tihe siasalipiatint thever an
extended period of tinme. 8. The nethod of any of the foregoing clains,

wher eirefered dersinay epnsainedwithip tRISSREHISAYORpunt of 4- ami nopyridine is 10
mlligrans in a sustained rel ease conposition twice daily. 133 #12123836 v
|. . Blight et al. 9 . The nmethod of any of the foregoing clains, wherein
said therapeutically effective anount of 4-am nopyridine achieves a C mmss
f at least 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 ng/m. 10 . The nethod
of any of the foregoing clains, wherein said therapeutically effective
anount of 4-am nopyridine achieves a Cnnss in a range of about 13 to 15
ng/m . 11. The nmethod of any of the foregoing clains, wherein said
therapeutically effective anmount of 4-am nopyridine achieves a Crinss in a
range of 20 ng/m. 12 . The nethod of any of the foregoing clains, wherein
said therapeutically effective anount of 4-am nopyridine achieves a Cmnis
of about 20 ng/m . 13. A conposition as substantially described herein. 14.
A nmethod as substantially described herein. 15 . A nmethod of increasing

wal king ability as substantially described herein. 16. A nethod of treating
the synptons of multiple sclerosis as substantially described herein. 17 .
The net hod of any of the foregoing clains, wherein said therapeutically
effective amount of 4-am nopyridi ne achi eves an average C Il linss of at

| east 11, 12, 13, 14, 15, 16, 17, 18. 19 or 20 ng/m.
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18 . The nethod of any of the foregoing clains, wherein said
therapeutically effective amunt of 4-am nopyridine achi eves an average
Cm nss n worang®3ssp about 13 to 15 ng/m . 134 #12123836P@TIUIS%%O/()23970

AV VL LAV

Blight et al.
WHAT IS CLAIMED IS:

1. A method of durably treating multiple sclerosis in a patient comprising:

administering a therapeutically effective amount of 4-aminopyridine to said patient

for an extended period of time.
2. The method of claim 1 wherein the extended period 1s at least 12, 13, 14, 15,16, 17,
18,19, 20, 21 or 22 weeks; 3,4,5,6,7,8.9, 10,11, 12, 13, 14, 15, 16, 17, or 18 months; or
1,2, 3,4, 5, 6, or greater than 5 years.
3. A method of effectively treating multiple sclerosis in a patient over a chronic time
period comprising:

administering a therapeutically etfective amount of 4-aminopyridine to said patient
for an extended period of time.
4. The method of claim 3 wherein the extended period is at least 12, 13, 14, 15, 16, 17,
18,19,20,21 or 22 weeks; 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, or 18 months; or
1,2,3,4,5, 6, or greater than 5 years.
5. A method of claim 1 for maintaining improvement of a symptom of multiple sclerosis
in a patient, said method compnsing:

administering a therapeutically effective amount of 4-aminopyridine to said patient
after previously achieving an improvement of a symptom of multiple sclerosis in said patient
during administration of 4-aminopyridine.
6. A method of claim 1 for maintaining improved walking ability in a patient with
multiple sclerosis comprising:

administering a therapeutically effective amount of 4-aminopyridine to said patient
over an extended period of time.
7. A method of claim 1 for achieving sustained improvement in walking speed in a
patient with multiple sclerosis comprising:

continuing administration a therapeutically etfective amount of 4-aminopyridine to

said patient over an extended period of time.

8. The method of any of the foregoing claims, wherein said therapeutically effective

amount of 4-aminopyridine is 10 milligrams in a sustained release composition twice daily.
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9. The method of any of the foregoing claims, wherein said therapeutically effective

amount of 4-aminopyridine achieves a Crings 0f at least 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20
ng/ml.

10. The method of any of the foregoing claims, wherein said therapeutically effective

amount of 4-aminopyridine achieves a Cpinss in a range of about 13 to 15 ng/ml.

11.  The method of any of the foregoing claims, wherein said therapeutically effective

amount of 4-aminopyridine achieves a Cpipss in a range of 20 ng/ml.

12. The method of any of the foregoing claims, wherein said therapeutically effective

amount of 4-aminopyridine achieves a Cpines 0f about 20 ng/ml.
13. A composition as substantially described herein.

14. A method as substantially described herein.

15. A method of increasing walking ability as substantially described herein.

16. A method of treating the symptoms of multiple sclerosis as substantially described
herein.

17. The method of any of the foregoing claims, wherein said therapeutically effective

amount of 4-aminopyridine achieves an average Cinss 0f at least 11, 12, 13, 14, 15, 16, 17,

18, 19 or 20 ng/ml.

18.  The method of any of the foregoing claims, wherein said therapeutically effective

amount of 4-aminopyridine achieves an average Cpng in a range of about 13 to 15 ng/ml.
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