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Abstract

Disclosed are kits for treating multiple sclerosis comprising units of medication of 1-{4-(1-(4-
cyclohexyl-3-trifluoromethylbenzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid
(Compound A)

The units of medication may each contain 0.25 mg of Compound A and be for administration to a
patient during an initial period of treatment and be a dose strength lower than a standard daily
dosage of Compound A. Also disclosed are uses of Compound A for treating multiple sclerosis in a
patient where Compound A is for administration via one or more units of medication, each unit of
medication containing, e.g., 0.25 mg of Compound A. In the use, Compound A may be for
administration during an initial period of treatment of 5 days with the daily dosage during the initial
period of treatment being 0.25 mg (day 1), 0.25 mg (day 2), 0.5 mg (day 3), 0.75 mg (day 4), and
1.25 mg (day 5).
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Dosage Regimen of an S1P Receptor Agonist

This application is a divisional of Canadian Patent Application No, 2081830, which in turn is
a divisional of Canadian Patent Application No. 2747992.

Field of the Invention

The present invention relates to a dosage regimen for a S1P receptor modulator or
agonist. More specifically, the present invention relates to a dosage regimen for the
treatment of patients suffering from autoimmune diseases or disorders, such as, for
example, multiple sclerosis with a S1P receptor modulator or agonist.

S$1P receptor modulators or agonists are compounds which signal as agonists at one or
more sphingosine-1 phosphate receptors, for example, S1P1 to S1P8. The binding of an
agonist to a S1P receptor may, for example, result in the dissociation of intracellular
heterolrimeric G-proteins into Ga-GTP and GPBy-GTP, andlor the increased
phosphorylation of the agonist-occupied receptor, and/or the activation of downstream
signaling pathways/kinases.

S1P receptor modulators or agonists are useful therapeutic compounds for the treatment
of various conditions in mammals, especizlly in human beings. For example, the efficacy
of S1P receptor modulators or agonists in the prevention of transplant rejection has been
demonstrated in rat (skin, heart, liver, small bowel), dog (kidney), and monkey (kidney)
models. In addition, due to their immune-modulating potency, S1P receptor modulators
or agonists are also useful for the treatment of inflammatory and autoimmune diseases.
In particular, the efficacy of the S1P receptor agonist FTY720 in the treatment of multiple
sclerosis has been dermonstrated in humans (as described in, for example, “FTY720
therapy exerts differential effects on T cell subsets in multiple sclerosis”. Mehling M,
Brinkmann V, Antel J, Bar-Or A, Goebels N, Vedrine C, Kristofic C, Kuhle J, Lindberg
RL, Kappos L. Neurology. 2008 Oct 14;71(16):1261-7; and “Oral fingolimod (FTY720)
for relapsing multiple sclerosis”. Kappos L, Antel J, Comi G, Montalban X, O'Connor P,
Polman CH, Haas T, Korn AA, Karlsson G, Radue EW; FTY720 D2201 Study Group. N
Engl J Med. 2006 Sep 14;355(11):1124-40.).

Multiple sclerosis is the chief cause of neurological disability in young adults and the
most common demyelinating disorder of the central nervous system. Currently available
therapies, such as interferon-§ and glatiramer acetate, have only modest efficacy and
therefore demonstrate only marginal effects on the progression of the disease.
Furthermore, these biological agents are administered parenterally and are associated
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with some adverse effects such as, for example, localized reactions at the injection site
and pyretic symptoms. Therefore, there is a strong medical need for an effective oral
treatment for multiple sclerosis.

S1P receptor modulators or agonists may produce a negative chronotropic effect e.g. at
therapeutic doses, i.e. they may reduce the cardiac rhythm, as described e.g. in
“FTY720: Placebo-Controlled Study of the Effect on Cardiac Rate and Rhythm in
Healthy Subjects”, Robert Schmouder, Denise Serra, Yibin Wang, John M. Kovarik,
John DiMarco, Thomas L. Hunt and Marie-Claude Bastien. J. Clin. Pharmacol. 2006; 46;
895. Administration of 1.25 mg of FTY720 may induce a decrease in heart rate of
approximately 8 beats/min (BPM).

As a consequence of this side effect, the S1P modulator or agonist therapy may have to
be initiated under close medical supervision in order to check that the cardiac rhythm is
maintained at an acceptable level. This may involve the hospitalisation of patients, which
makes the treatment more expensive and complicated.

Therefore, there is a need to reduce the negative chronotropic side effect that may be
generated by the administration of S1P receptor modulators or agonists, while
maintaining the ability to administer an adequate dosage in order to treat or prevent the
diseases for which the compound is administered. There is furthermore a need to
enhance patient compliance.

Brief Disclosure of the Invention

In a first aspect of the invention, there is provided the use of a S1P receptor modulator
or agonist in the manufacture of a medication, whereby said S1P receptor modulator or
agonist is given at a dosage lower than the standard daily dosage of said S1P receptor
modulator or agonist during the initial period of treatment and then is increased,
optionally stepwise, up to the standard daily dosage of said S1P receptor agonist.

in accordance with the invention, the medication may be for the treatment of a long term
chronic condition. The medication may, for example, be for the treatment of an
autoimmune condition such as multiple scierosis.

In a further aspect of the invention, there is provided the use of a S1P receptor
modulator or agonist, that induces a negative chronotropic effect in a patient (e.g. at
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therapeutic dosage), in the manufacture of a medication, wherein, prior to commencing
the administration of the S1P receptor modulator or agonist at its standard daily dosage,
said S1P receptor modulator or agonist is administered, during an initial period of
freatment, at a daily dosage which is lower than the standard daily dosage.

In a further aspect of the invention, there is provided a method for treating a patient in
need thereof (e.g. a patient suffering from a long term condition, an autoimmune
condition e.g. multiple sclerosis), such a method comprising administering a S1P
receptor modulator or agonist which induces a negative chronotropic effect in heart rate,
to the subject, during an initial period of treatment, at a daily dosage which is lower than
the standard daily therapeutic dosage and thereafter commencing the administration of
said S1P receptor modulator or agonist at the required standard daily therapeutic
dosage.

In a further aspect of the invention, there is provided a method of ameliorating or
preventing a negative chronotropic side effect associated with a treatment using an S1P
modulator or agonist (e.g. compound A or a salt or prodrug thereof) of a subject suffering
from an autoimmune disease, comprising administering to the subject in need thereof,
said S1P receptor modulator or agonist at a daily dosage which is lower than the
standard daily dosage during an initial treatment period and raising the daily dosage
stepwise up to the standard dally dosage.

In a further aspect of the invention, there is provided a kit containing daily units of
medication of an S1P receptor modulator or agonist, e.g. compound A, or a salt or
prodrug thereof, of varying daily dosage, whereby said doses are lower than the
standard daily dosage.

In a further aspect of the invention, there is provided a kit comprising units of medication
of Compound A or a salt or prodrug thereof for administration according to the dosage
regimen defined in any of the aspects or embodiments of the Invention, whereby one or
more low-dose units of a dose strength below the standard daily dose of said compound
are provided for the initial period of treatment.
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In a further aspect of the invention, there is provided a kit for treating multiple sclerosis comprising
units of medication of 1-{4-(1-(4-cyclohexyl-3-trifluoromethylbenzyloxyimino)-ethyl]-2-ethyl-benzyl}-
azetidine-3-carboxylic acid (Compound A)

wherein the units each contain 0.25 mg of Compound A, and wherein the units are for administration
to a patient during an initial period of treatment and are of a dose strength lower than a standard daily
dosage of Compound A.

In a further aspect of the invention, there is provided use of a compound for treating multiple sclerosis
in a patient, wherein the compound is 1-{4-(1-(4-cyclohexyl-3-trifluoromethylbenzyloxyimino)-ethyl]-
2-ethyl-benzyl}-azetidine-3-carboxylic acid (Compound A)

wherein Compound A is for administration during an initial period of treatment of 5 days, wherein
Compound A is for administration via one or more units of medication, each unit of medication
containing 0.25 mg of Compound A, wherein the daily dosage during the initial period of treatment is
0.25 mg on day 1, 0.25 mg on day 2, 0.5 mg on day 3, 0.75 mg on day 4, and 1.25 mg on day 5, and
wherein Compound A is for administration at a daily dosage of 2 mg after the initial period of
treatment.

Further aspects and embodiments are provided in the detailed disclosure of the invention.
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Brief Description of the Figures

Figure 1 shows the variation in daily minimum heart rate of patients administered with
placebo and with compound A under different titration regimes.

Figure 2 shows the mean change in absolute lymphocyte count after multiple daily
doses of compound A in healthy subjects.

Detailed Disclosure of the Invention

Surprisingly it has been found that by administering the S1P receptor modulator or
agonist according to a specific dosage regimen, it is possibie to reduce side effects
which may be associated with the administration of such compounds. For example,
administering a S1P receptor agonist or modulator according to the specific dosage
regimen of the present invention may significantly reduce, or even completely eliminate,
the negative chronotropic side effect. In particular, it may avoid an abrupt drop in the
heart rate.

Administering a S1P receptor agonist or modulator according to the specific dosage
regimen of the present invention may also significantly reduce or even completely
eliminate the risk that the patient taking the S1P receptor agonist or modulator suffers
from heart effects e.g. atrio-ventricular (AV) blocks or heart pauses.

Furthermore the specific dosage regimen of the present invention permits to administer
a S1P receptor agonist or modulator to categories of patients for which the risk/benefit
ratio may otherwise be less favourable. Such patients could for example include patients
suffering from or susceptible to heart problems e.g. heart failure or arrhythmias, patients
suffering from or susceptible to high grade atrio-ventricular blocks or sick sinus
syndrome, patients with a history of syncopal episodes, or patients undergoing beta
blocker or anti-arrhythmic treatment, such as patients under treatment with anti-
arrhythmic drugs; or patients that have undergone an interruption or treatment holiday in
the maintenance dosage regime e.g. a holiday of greater than 4 days, greater than 6, 8,
10, 12 or 14 days.

The dosage regimen of the present invention is a regimen for the initiation of S1P
receptor modulator or agonist therapy, which enables the standard daily therapeutic
dosage range of the S1P receptor to be achieved with minimal negative chronotropic
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effects andlor the AV block effects possibly associated with S1P receptor modulator
therapy.

S1P.receptor modulators or agonists

Preferred S1P receptor agonists or modulators are, for example, compounds which, in
addition to their S1P binding properties, also have accelerating lymphocyte homing
properties. For example, the compounds may elicit lymphopenia resulting from a re-
distribution of lymphocytes from the circulation to the secondary lymphatic tissue, which
is preferably reversible, without evoking a generalized immunosuppression. Suitably,
naive cells are sequestered and CD4/CD8 T-cells and B-cells from the blood are
stimulated to migrate into lymph nodes (LN) and Peyer’s patches (PP).

Examples of appropriate S1P receptor agonists or modulators of the present invention
are, for example compounds as disclosed in WO 04/1403306, WO 05/000833, WO
05/103309 or WO 05/113330, e.g. compounds of formula la or Ib

Rak.  Ra
k 3
2 YkTRzk "
A 2%
N. 5 N2 ooz
© mR‘lk g k‘W]: ‘N/J‘\ng

la Ib

wherein

Ak is -COORf,k, "OPO(ORQ‘)Q; '“PO(ORSK)Q ‘SOQORSk, -PORskORsk or 1H~tetrazo|—5‘yl, Rg(
being H or Cyealkyl; A, is in particular -COORg, e.g. -COOH;
Wy is a bond, Cqaalkylene or Cyjalkenylene; in embodiments, W, is methylene or

ethylene;

Yy is Cgparyl or Cgoheteroaryl, optionally substituted by 1 to 3 radicals selected from
halogen, -OH, -NO,, Cy_alkyl, C;ealkoxy; halo-substituted C,salkyl and halo-substituted
Ci¢alkoxy; Y is in particular phenyl or Ceheteroaryl, in either case optionally substituted
as aforesaid. An exemplary alkyl substituent is ethyl. Halogen is in particular F or Cl.

Z, is chosen from
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wherein the asterisks of Z, (e.g. the left and right asterisks) indicate the point of
attachment between -C(Ra(Ra)- and A of Formula la or b, respectively; R is chosen
from hydrogen and C,¢alkyt; and J, and J; are independently methylene or a heteroatom
chosen from S, O and NRs; wherein Rg is chosen from hydrogen and Cqealkyl; and any
alkylene of Zx can be further substituted by one to three radicals chosen from halo,
hydroxy, Cq.ealkyl; or R can be attached to a carbon atom of Y to form a 5-7 member
ring;

Particularly Z. is azetidine, pyrrolidine and piperidine, in either case joined to the
remainder of the molecule at the 1- and 3- pcsitions e.g. azetidine joined to the
remainder of the molecule at the 1- and 3- positions e.g. with the nitrogen at the 1
position joined to the CRyxR4 group; and piperidineg 1,4-disubstituted by the respective
moieties forming the remainder of the molecule.

Ry is Ce1oaryl or Caoheteroaryl, optionally substituted by Cigalkyl, Ce.paryl, CsaoarylCi.
salkyl, Cagheteroaryl, CssheteroarylCalky!, Cascycloalkyl, CaacycloalkylCyqalkyl,

Casheterocycloalkyl or CssheterocycloalkylCisalkyl; wherein any aryl, heteroaryl,
cycloalkyl or heterocycloalkyl of Ry may be substituted by 1 to 5 groups selected from
halogen, Cq.salkyl, Cysalkoxy and halo substituted-Cqsalkyl or -Cq_salkoxy;

CA 2981830 2017-10-06
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R is in particular phenyl or Cgheteroaryl optionally substituted as aforesaid. Ry in
some embodiments has two substituents selected from optionally halo-substituted alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms (e.g. trifluoromethyl), optionally halo-substituted
phenyl and optionally halo-substituted Csscycloalkyl (e.g. cyclohexyl), for example Ry
may have one optionally halo-substituted alkyl group and one optionally halo-substituted
cyclic moiety selected from phenyl and Cas (e.9.Ce)cycloalkyl groups, Ry is in some
compounds phenyl or Cshetercaryl, particularly phenyl, 3,4-disubstituted as aforesaid, as
in the case of 3-triflucromethyl-4-cyclohexylphenyl.

Ro is H, Ci.ealkyl, halo substituted C4.ealkyl, Cosatkenyl or Cosalkynyl: Ry is in particutar
methyi; and

each of Ry or Ry, independently, is H, halogen, OH, Cyealkyl, Cigalkoxy or halo
substituted Ci.galkyl or Crealkoxy. Alkyl, whether or not halo-substituted and/or part of
alkoxy, may therefore have 1, 2, 3, 4, 5 or 6 carbon atoms. Ry and Ry may by way of
example each independently be H, halogen, methyl or halo-substituted methyl. In
particular, Rax and Ry may both be H;

and the N-oxide derivatives thereof or prodrugs thereof,

or a pharmacologically acceptable salt, solvate or hydrate thereof,

Specific compounds of formula |a and Ib useful for the purposes of the invention include:

CA 2981830 2017-10-06
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or a pharmaceutically acceptable salt, solvate or prodrug thereof.

Also to be mentioned are other compounds of the Examples set out in Table 1 of WO
2004/103306.

it will be appreciated that the features specified in each embodiment may be combined
with other specified features to provide further embodiments.

When the compounds of formulae la or Ib have one or more asymmetric centers in the
molecule, the present invention is to be understood as embracing the various optical
isomers, as well as racemates, diastereoisomers and mixtures thereof are embraced.

The compounds of formulae la or b may exist in free or salt form. Examples of
pharmaceutically acceptable salts of the compounds of the formulae 1a or Ib include
salts with inorganic acids, such as hydrochioride, hydrobromide and sulfate, salts with
organic acids, such as acetate, fumarate, hemi-fumarate, maleate, benzoate, citrate,
malate, methanesulfonate and benzenesulfonate salts, or, when appropriate, salts with
metals such as sodium, potassium, calcium and aluminium, salts with amines, such as
triethylamine and salts with dibasic amino acids, such as lysine. The compounds and

salts of the combination of the present invention encompass hydrate and solvate forms.
in the above definitions:

= acyl may be a residue R,-CO- wherein Ry is Cqgalkyl, Czcycloaky!, pheny! or
phenyl-C, salkyl

* unless otherwise stated, alkyl, alkoxy, alkenyl or alkynyl may be straight or
branched;

s aryl may be phenyl or naphthyl, preferably phenyl;

» "heterocyclic group” represents a 5- to 7 membened heterocyclic group having 1 to
3 hetercatoms selected from S, O and N. Examples of such heterocyclic groups
include the heteroaryl groups indicated above, and heterocyclic compounds
corresponding to partially or completely hydrogenated heteroaryl groups, e.g. furyl,
thienyl, pyrrolyl, azepinyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, 1,2,3-oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyranyl, pyridyl,
pyridaziny!, pyrimidinyl, pyrazinyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl,
pyrrolidinyl, pyrrolyi, Imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl,
oxazolidinyl, isoxazolidinyl, thiazolidinyl or pyrazolidinyl. Preferred heterocyclic

CA 2981830 2017-10-06
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groups are 5-or 6-membered heteroaryl groups and the most preferred heteocyclic
group is a morpholinyl, thiomorpholiny! or piperidiny| group.
A preferred compound of formuia ia s eg. 1-{4{1-(4-cyclohexyl-3-trifiuoromethyl-
benzyloxyirino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid (Compound A), or a
salt (e.g. a hemifumarate salt) or prodrug thereof.

\

N : N-O,

Hof ; :F
o F7 %

Prodrugs therefore include drugs having a functional group which has been transformed
into a reversible derivative thereof. Typically, such prodrugs are fransformed to the
active drug by hydrolysis. As examples may be mentioned the following:

Functional Group Reversible derivative

Carboxylic acid Esters, including e.g. alkyl and acyloxyalkyl esters;
amides

Alcohol Esters, including e.g. sulfates and phosphates as

well as carboxylic acid (e.g. alkanoic acid) esters
Amine Amides, carbamates, imines, enamines,
Carbonyl  (aldehyde, Imines, oximes, acetais/ketals, enol eslters,
ketone) oxazolidines and thiazoxolidines

Prodrugs also include compounds convertible to the active drug by an oxidative or
reductive reaction. As examples may be mentioned:

Oxidative activation
¢ N- and O- dealkylation
¢ Oxidative deamination
» N-oxidation
* Epoxidation

CA 2981830 2017-10-06
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Reductive activation
e Azoreduction
¢ Sulfoxide reduction
* Disulfide reduction
+ Bioreductive alkylation
¢ Nitro reduction.

Also to be mentioned as metabolic activations of prodrugs are nucleotide activation,
phosphorylation activation and decarboxylation activation. For additional information,
see "The Organic Chemistry of Drug Design and Drug Action”, R B Silverman
(particularly Chapter 8, pages 497 to 546).

In a further embodiment of the invention, a S1P receptor agonist or modulator for use in
the dosage regimen of the invention may also be selective for the S1Py receptor. For
example, a compound which possesses selectivity for the S1P4 receptor over the S1P;
receptor of at least 20 foid, e.g. 100, 500, 1000 or 2000 fold, as measured by the ratio of
ECso for the S1P; receptor to the ECs; for the S1P; receptor as measured by a 8-
GTPYS binding assay, and wherein said compound has an ECs, for binding to the S1P1
receptor of 100 nM or less as evaluated by the *S-GTPyS binding assay.

The ¥S-GTPYS binding assay is described in W003/097028 and DS. Im et al., Mol.
Phamacol. 2000; 57:753. Briefly, ligand-mediated GTPyS binding to G-proteins is
measured in GTP binding buffer (in mM: 50 HEPES, 100 NaCl, 10 MgCl,, pH 7.5) using
25 ug of a membrane preparation from transiently transfected HEK293 cells. Ligand is
added to membranes in the presence of 10 uM GDP and 0.1 nM [*SIGTPYS (1200
Ci/mmol) and incubated at 30°C for 30 min. Bound GTPYS is separated from unbound
using the Brandel harvester (Gaithersburg, MD} and counted with a liquid scinfillation
counter.
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Dosage Regimens

As previously stated, the present invention provides a novel dosage regimen which is
adapted to minimize the negative chronotropic effects and/or the heart effects possibly
associated with S1P receptor modulator or agonist therapy.

Heart effects include AV blocks, which include first degree AV blocks (e.g. PR intervals
greater then 0.2 seconds) and second degree AV blocks e.g. first degree AV biocks.
Heart effects include heart pauses e.9. heart pauses greater than 2 seconds.

According to the invention, there is provided the use of a S1P receptor modulator or
agonist in the manufacture of a medicaticn, whereby said medication is administered in
such a way that during the initial period of treatment the dosage is lower than the
standard daily dosage and the dosage is increased, optionally stepwise, or only once,
until the standard daily dosage dose is reached. Thereafter the treatment is preferably
continued with the standard daily dosage of said S1P receptor modulator or agonist.

Preferably during the initial period of treatment, the medication is administered in a
dosage regimen such that daily decrease in heart rate (e.g. average or minimum daily
heart rate) is acceptable or clinically not significant, or that the sinus rhythm of the
patient is normal. For example, the daily decrease in heart rate (e.g. average or
minimum daily heart rate) may be less than about 4bpm, e.g. less than about 3 bpm or
tess than about 2bpm.

The term “normal sinus rhythm” refers to the sinus rhythm of the patient when not
undergoing treatment. The evaluation of normal sinus rhythm is within the ability of a
physician. A normal sinus rhythm will generally give rise to a heart rate in the range from
60-100 bpm.

According to the invention, the “initial period of treatment” refers to the period during
which the S1P receptor modulator or agonist is administered at a dosage lower than the
standard daily dosage. Preferably the “initial period of treatment” starts with the first
administration of the 81P receptor modulator or agonist.

As herein above defined, standard daily dosage (also called standard daily dose) refers
to the daily maintenance dose of the drug which is given to the patients for treating or
preventing the disease to be treated or prevented. Preferably, the standard daily dosage
corresponds to the therapeutic dosage.
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The therapeutically effective dosage (also called therapeutic dose) refers to the dosage
of the S1P receptor modulator or agonist which is necessary to effectively treat the
intended disease or condition (i.e. so that the subject shows reduced signs or symptoms
of the disease to be treated or prevented, or preferably no signs and symptoms of the
disease).

The initial period of reatment may be up to 10 days, e.g. 8 to 10 days, for example 9
days or 8 days. Alternatively, the initial period of treatment may be in the range from 5 to
7 days, e.g. six days or seven days. Alternatively, the initial period of treatment may be
shorter e.g. in the range from 2 to 4 days, such as 3 or 4 days.

During the initial period of treatment e.g. as the first dose administered, the S1P receptor
modulator or agonist may be administered at a dosage up to 80-fold less than the
standard daily dosage e.g. up to 40-fold less than the standard daily dose, e.g. the
therapeutic dose, e.g. up to 30-fold less, e.g. up to 20-fold less, e.g. up to 10-fold less
e.g. up to 5-fold less or up to 3-fold less.

Preferably, the dosage of the S1P receptor modulator or agonist during the initial period
of treatment is increased stepwise in a defined incremental ratio up to the standard daily
dosage of the S1P receptor modulator or agonist. Preferably, the dosage of said S1P
receptor modulator or agonist during the initial 10 days, e.g. 1 to @ days, of treatment is
increased incrementally from 1.5- to 3.5-fold, for exampie from 2 to 3-fold, for example 2-
fold.

In an embodiment, the daily dosage is governed by a Fibonacci series i.e. the dosage
given on a specific day is the sum of the dosages on the previous two days. In an aspect
of this embodiment, some variation in this scheme is permitted. For example, the dosage
on a given day may be the sum of the dosages on the two previous days = 40%, for
example + 30%, for example + 20% or £ 10%.

During the initial period, the dose may, on any given day, be about 40-fold less, or about
20-fold less, or about 10-fold less, or about 5-fold less, about 2-fold less, or 1.5-fold less
than the standard daily dosage, e.g. than the therapeutic dose.

The same dose may be given during the first 1, 2, 3, 4, 5, 6, 7 or 8 days of treatment
before the dosage is increased. Preferably the same dose is given during the first 2 to 4
days of treatment e.g. the first iwo days.
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One or more dosage increases, e.g. up to 10 dosage increases, e.g. up to 8 dosage
increases, e.g. up to 6 dosage increases, e.g. up to § dosage increases, up to 4 dosage
increases or up to 3 dosage increases may be performed until the standard daily dosage
is given. For example 1 to 10, e.g. 110 8, e.g. 2 to 8, e.g. 3 to 6 dosage increases may
be given e.g. 2 or 3 dosage increases

During the initial phase of treatment, i.e. before the standard daily dosage is given, a
same dosage may be given during 1 to 7 days, e.g. 2 to 5 days, before the dosage is
further increased, e.9. up to the standard daily dosage.

For example, the first dosage increase may occur on day 2 to day 5, e.g. day 2 to day 4,
e.g. day 2, day 3, day 4 or day 5, after the first administration. The second dosage
increase, if any, may occur on day 4 to 10, e.g. day 4 to 6, e.g. day 5, after the first
administration. The third dosage increase, if any, may occur on day 6 to 10, e.g. day 6 or
7, after first administration.

In one embodiment of the invention, only one dosage increase occurs before the
standard daily dosage, e.g. the therapeutic dosage, is given.

in a preferred embodiment, there is provided the use of a S1P receptor modulator or
agonist in the manufacture of a medication e.g. for the treatment of a chronic long term
disease e.g. an autoimmune condition e.g. multiple sclerosis, whereby said medication is
administered in such a way that during the first 10 days of treatment, e.g. 7 to 10 days,
for example 10 days, 9 days, 8 days, 7 days, 6 days or 5 days, the dosage of said S1P
receptor modulator or agonist is given at an initial dosage of up to 80 foid less, e.g. up to
40-fold less, e.g. up o 30-fold less, e.g. up to 20-fold less e.g. up to 10, 5 or 3-fold less,
than the standard daily dose, e.g. the therapeutic dose. Optionally the dose is then
raised stepwise Up 10 the standard daily dose, e.g. the therapeutic dose,

Preferred medications comprise medication for patients suffering from chronic longterm
diseases, such as autoimmune diseases, e.g. multiple sclerosis, Polymyositis, lupus
nephritis, rheumatoid arthritis, inflammatory bowel diseases or psoriasis. In an
embodiment of the invention, medications are medications for patients suffering from
multiple sclerosis, for example relapse remitting multiple sclerosis (RRMS) or primary
progressive multiple sclerosis (PPMS), e.g. for patients suffering from RRMS.

As seen in Figure 2, administration of compound A reduces the absolute lymphocyte
count in the blood of healthy subjects.
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The dosage regimen of the present invention is particularly useful for treating patents at
risk of cardiac side effects, for example patients at risk of heart failure, arrythmias,
patients with high grade atrio-ventricular blocks or sick sinus syndrome, patients with a
history of syncopal episodes, or patients requiring or under beta blockers, or patients
requiring or under anti-arrhythmic treatment, such as patients under treatment with Class
la (e.9. quinidine, procainamide) or Class Il anti-arrhythmic drugs (e.g., amiodarone,
sotalol).

The standard daily dosage is selected to give the optimum balance of efficacy vs safety.
According to the invention, the standard daily dosage e.g. the therapeutic dosage of the
S$1P receptor modulator, e.g. compound A is preferably in the range from about 25 to
about 0.1 mg.

In an embodiment, the standard daily dosage e.g. the therapeutic dosage may be in the
range from about 25 to about 15 mg, e.g. about 22 to about 18mg. Alternatively, the
standard daily dosage e.g. the therapeutic dosage may be in the range from about 15 to
about 11 mg, e.g. about 14 to about 12mg. In another embodiment, the standard daily
dosage e.g. the therapeutic dosage may be in the range from about 11 to about 8 mg,
e.g. about 10mg. Alternatively, the standard daily dosage e.g. the therapeutic dosage
may be In the range from about 9 to about 5 mg, e.g. about 8 to about 6mg. The
standard daily dosage e.g. the therapeutic dosage may be in the range from about 5 to
about 3 mg, or about 3 to about 1 mg. Alternatively, the therapeutic dose may be in the
range from about 1 fo about 0.6 mg, about 0.6 to about 0.4 mg, about 0.4. to about 0.2
mg, or about 0.2 to about 0.1 mg.

For compound A, an example of standard daily dosage may be a daily dosage
comprised between 8 and 10 mg, e.g. may be 10 or 8mg. Alternatively, the compound A
standard daily dosage may be as specified in the preceeding paragraph.

According to a preferred embodiment of the invention, the highest initial dosage is
between 0.25 mg and 0.5 mg, preferably 0.25 mg. This is particularly the case for
Compound A.

A particularly preferred dosage range of the S1P receptor modulator or agonist is e.g.
0.1-10mg, e.g. 0.2-10mg, e.g. 0.25-10mg during the initial period of treatment.

For example during the first days of treatment, e.g. up to the first 10 — 12 days, the
regimen may be of 0.25mg/0.5110mg, respectively; or 0.25mg/0.5/2/4/10mg,
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respectively;, or 0.25mg/0.5/1/2/4/8/10mg. Alternatively, the regimen may be 0.25mg
10.25mg /0.5mg /0.75mg /1.25mg /2mg /3mg /Smg /8mg /10mg /10mg /10mg. Suitably,
these dosage regimens are administered according to a Fibonacci series i.e. the dosage
given on a specific day is the sum of the dosages on the previous two days, optionally
with @ variation on any day of £40%, e.g. +30%,220%, or £10% of the sum of the
dosages of the previous two days. These regimens are particularly adapted for
compound A.

Thereafter the treatment is continued with the standard daily dosage.

In a series of further specific or alternative embodiments, the present invention also
provides:

1.1 The use of a S1P receptor modulator or agonist which induces a negative
chronotropic effect in heart rate, e.g. compound A or a salt or prodrug thereof, in
the manufacture of a medication, whereby said medication is administered in such
a way 10 a subject that the daily decrease in heart rate (e.g. the average or
minimum daily heart rate) is of about 2 beats/min or less.

1.2 The use of a S1P receptor modulator or agonist, e.g. compound A, or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way 1o a subject that at the day the therapeutic dosage of
said S1P receptor modulator or agonist is administered the decrease in heart rate
(e.g. the average or minimum daily heart rate) is of 2 beats/min or less.

1.3 The use of a S1P receptor modulator or agonist, e.g. compound A or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered at a lower dosage than standard dosage, e.g. dosage of up to 80 fold
less e.9. up to 40-fold less, e.g. up to 30-fold less, than the standard daily dosage,
during the initial period, e.g. during the first 10 days of treatment. Optionally the
dosage is then increased stepwise up to the standard daily dosage, eg. the
therapeutic dosage, of said S1P receptor agonist.

1.4 A method for providing an 81P receptor agonist treatment, whereby said 81P
receptor agonist is administered in such a way that during the initial period of
freatment, the S1P receptor agonist treatment is administered at a daily dosage
lower than the standard daily dosage and the daily dosage is raised up to the
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standard daily dosage and thereafter the treatment is continued with the standard
daily dosage.

1.5 A S1P receptor modulator or agonist for use in the manufacture of a medication,
whereby said S$1P receptor modulator or agonist is given at a dosage lower than
the standard daily dosage of said S1P receptor modulator or agonist during the
initial period of treatment and then is increased, opfionally stepwise, up to the
standard daily dosage of said S1P receptor agonist.

1.6 Use of a $1P receptor modulator or agonist, which at therapeutic dosage induces
a negative chronotropic effect in a patient, in the manufacture of a medication,
wherein, prior to commencing the administration of the S1P receptor modulator or
agonist at its standard daily dosage, said S1P receptor modulator or agonist is
administered, during an initial period of treatment, at a daily dosage which is lower
than the standard daily dosage.

1.7 Use of a S1P receptor modulator or agonist e.g. a compound of formuia la or Ib as
defined above which at therapeutic dosage induces a negative chronotropic effect
in heart rate in the manufacture of a medication e.g. for the treatment of an
autoimmune condition e.g. multiple sclerosis, whereby said medication is
administered in such a way to a subject that at the day the therapeutic dosage of
said S1P receptor modulator or agonist is administered the decrease in heart rate
is of 2 bit/min or less.

During the initial period of treatment, e.g. the initial 10 days, e.g. 9 days, 8, 7 or 6 days of
treatment, the daily dosage of the S1P receptor modulator or agonist is lower than the
standard dosage, and is raised stepwise up to 6 times, e.g. two or three times, up to the
standard daily dosage of sald S1P receptor modulator or agonist and thereafter the
freatment is continued with the standard daily dosage of said S1P receptor modulator or
agonist.

1.8  The use of a S1P receptor modulator or agonist, e.g. compound A or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way that during the initial period of treatment , e.g. the
initial 10 or 8 days of treatment, or 7 to 6 days of treatment, the dosage of said
S1P receptor modulator or agonist is between 40 fold and 1.25 fold less than the
standard daily dosage; for example 40 fold, 20 fold, 10 fold, 5 fold, and 2-3 fold
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less than the standard daily dosage, respectively, and thereafter the treatment is
continued with the standard daily dosage of said S1P receptor modulator or
agonist.

1.9  The use of a S1P receptor modulator or agonist, e.g. compound A, or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way that during the initial 2 to 4 days of treatment the
dosage of said S1P receptor modulator or agonist is not more than 1/80, 1/40,
1/30, 1/20 or 1/10, of the standard daily dose of said S1P receptor modulator or
agonist,

1.10 The use of an S1P receptor modulator or agonist, .g. compound A, or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way that during the initial 10 days, e.g. 9 days, 8, 7 or 6
days, e.g. 6 days, of treatment the dosage of said S1P receptor modulator or
agonist is lower than the standard daily dosage of said S1P receptor modulator
or agonist and then the dosage is raised so that the standard daily dosage is
administered after several dose increases, up o 10, e.g. up 1o 6, e.g. two or three
dose increases, and thereafter the treatment is continued with the standard daily
dosage of said S1P receptor agonist.

1.11  Use of a S1P receptor modulator or agonist e.g. a compound of formula la or b
as defined herein which at therapeutic dosage induces a negative chronotropic
effect in a patient in the manufacture of a medication e.g. for the treatment of an
autoimmune condition, e.g. multiple sclerosis, wherein, prior to commencing the
administration of the S1P receptor modulator or agonist at its standard daily
dosage, said S1P receptor modulator or agonist is administered at a daily dosage
which is lower than the standard daily dosage during an initial period of
treatment.

112 Use of Compound A, or a pharmaceutically acceptable salt or prodrug thereof, in
the manufacture of a medicament for use in the treatment of autoimmune
diseases, wherein, prior to commencing the administration of Compound A, or a
pharmaceutically acceptable salt or prodrug thereof, at the standard daily
dosage, said compound is administered at a dally dosage which is lower than the
standard daily dosage during an initial period of treatment (e.g. up to 10 days).
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1.13 Use as defined in paragraphs 1.1 to 1.12, wherein the initial period of treatment is
of up 10 10 days, e.g. up to 8 days , e.g. a week or 6 days; or 3-5 days e.g. 3 or 4
days.

1.14 The use of compound A in the manufacture of a medication, whereby said
medication is administered, after an Initial regimen as hereinabove defined, at a
daily dosage of about 10mg, or about 8mg.

1.15 The use as defined in paragraphs 1.1 to 1.14 wherein the medication is given to
patient who is suffering from heart problems e.g. is at risk of heart failure.

1.16 Use as defined in paragraphs 1.1 to 1.15, for treating an autoimmune disease,
e.g. multiple sclerosis.

1.17 The use of a S1P receptor modulator or agonist, e.g. compound A, or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way to a subject that the possible risk of AV block is
limited or reduced to a level clinically not significant. Preferably the use is then as
defined under 1.1 to 1.16.

1.18 The use of a S1P receptor modulator or agonist, e.g. compound A or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way to a subject that the sinus rhythm of the patient is
nomal during the administration of the medication to the patient. Preferably the
use is then as defined under 1.1 to 1.16.

1.19 The use as defined under 1.1 t0 1.16 wherein the medication is given to a patient
who is at risk of AV block.

1.20 The use as defined under 1.1 to 1.16 wherein the medication is given to a patient
who experiences symptoms including dizziness, fatigue, palpitations.

1.21 The use as defined under 1.1 to 1.16 wherein the medication is given to a patient
with high grade atrio-ventricular blocks or sick sinus syndrome.

1.22 The use as defined under 1.1 to 1.16 wherein the medication is given to a patient
with arrhythmias, e.g. requiring or under treatment with Class la {e.g. quinidine,
procainamide) or Class Ill anti-arrhythmic drugs (e.g. amiodarone, sotalol).

1.23 The use as defined under 1.1 to 1.16 wherein the medication is given to a patient
requiring or under beta-blocker therapy.
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124 The use as defined under 1.1 to 1.23 wherein the medication is given to a

patient, e.g. a patient suffering from multiple sclerosis, wherein the administration
of said $1P receptor modulator or agonist, e.g. compound A or a salt or prodrug
thereof, has been discontinued for more than 4 days, e.g. more than 6, 8 or 10
days, e.g. more than 12 days, e.g. more than 14 days.

The invention further provides:

2.1

2.2

2.3

2.4

25

A treatment method with a S1P receptor modulator or agonist, e.g. compound A,
or a salt or prodrug thereof, the improvement being that said S1P receptor
modulator or agonist is administered in such a way that during the initial period of
treatment, e.g. the initial 10 days, e.g. 9 days, 8, 7 or 6 days, of treatment, the
dosage is lower than the standard dosage, e.g. of up to 80-fold less, e.g. up to 40-
fold less, e.g. 30-fold less, than the standard daily dosage, and is increased,
optionally stepwise, up to the standard daily dosage. Thereafter the freatment is
continued with the standard effective daily dosage.

A method for treating a patient in need thereof such a method comprising
administering a S1P receptor modulator or agonist which induces a negative
chronotropic effect in heart rate, e.g. compound A or a salt or prodrug thereof, in
such a way that at the day the therapeutic dosage is administered the decrease in
heart rate (e.g. the average or minimum daily heart rate) is clinically not significant,
preferably is limited to 2 beats/min or less.

A method as defined under 2.1 and 2.2 comprising administering to the subject
sub-therapeutic doses of the S1P receptor agonist during the initial period of
treatment.

A method for treating a chronic longterm disease as herein above defined, an
autoimmune disease e.9. multiple sclerosis in a subject in need thereof,
comprising administering to the subject, a loading regimen of a S1P receptor
modulator or agonist, e.g. compound A, or a salt or prodrug thereof, at a daily
dosage which is lower than the standard daily dosage.

A method for treating an autoimmune disease in a subject in need thereof,
comprising administering to the subject, a S1P receptor modulator or agonist, e.9.
compound A, or a salt or prodrug thereof, at a daily dosage which is lower than the
standard daily dosage during the initial period of treatment, e.g. the first 10 days, 9
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days, 8, 7, or 6 days and raising the daily dosage stepwise up to the standard daily
dosage.

2.6 A method for treating an autoimmune disease in a subject in need thereof,
comprising administering to the subject, an initial regimen up to 80-old less, e.g.
40-fold less, e.9. 30-fold less than the standard daily dosage, and thereafter the
daily dosage of a 81P receptor modulator or agonist, e.g. compound A, or a salt or
prodrug thereof.

2.7 A method of ameliorating or preventing a negative chronotrophic side effect
associated with a treatment using an S1P modulator or agonist, e.g. compound A,
or a salt or prodrug thereof, of a subject suffering from an autoimmune disease,
comprising administering to the subject in need thereof, said S1P receptor
modulator or agonist at a daily dosage which is lower than the standard daily
dosage during an initial treatment period and raising the daily dosage stepwise up
to the standard daily dosage.

2.8 A method of treating an autoimmune disease in a patient in need of such
treatment, the method comprising administering Compound A, or a
pharmaceutically acceptable salt or prodrug thereof, at a daily dosage which is
lower than the standard daily therapeutic dosage during an initial period of
treatment and thereafter commencing the administration of said compound at the
required standard daily therapeutic dosage.

2.9 A method of ameliorating or preventing a negative chronotrophic side effect
associated with the treatment of an autoimmune disease with Compound A, or a
pharmaceutically acceptable salt or prodrug thereof, the method comprising
administering Compound A at a daily dosage which is lower than the standard
daily dosage during an initial treatment period and then raising the daily dosage,
optionally stepwise, up to the standard daily dosage.

2.10 A method as defined in paragraphs 2.1 to 2.9 whereby the initial period of
treatment is of up to 10 days, e.g. up to 8 days , e.g. a week or 6 days.

2.11 A method as defined in paragraphs 2.1 to 2.9 wherein the initial treatment period is
6-14 days e.g. 7-10 days or e.g. 6 days, 7 days or less, as herein above described.

2.12 A method as defined in paragraphs 2.1 or 2.9 for treating an autoimmune disease,
e.g. multiple sclerosis.

In another aspect there is provided:

CA 2981830 2017-10-06
Date Regue/Date Received 2021-01-12



WO 2010/072763 PCT/EP2009/067618

-23 -

3.1 A S1P receptor modulator or agonist as defined herein for use in the treatment of
an autoimmune disease wherein the S1P receptor modulator or agonist is
administered according 10 a dosage regimen as defined herein.

3.2 Compound A, or a salt or prodrug thereof, for use in the freatment of an
autoimmune disease (e.g. multiple sclerosis) wherein said compound is
administered according to a dosage regimen as defined herein.

In another aspect there is provided:

4.1 AKkit containing daily units of medication of an 81P receptor modulator or agonist,
e.g. compound A, or a salt or prodrug thereof, of varying daily dosage, whereby
said doses are lower than the standard daily dosage. For example, the daily units
of said S1P receptor modulator or agonist may be about 1/40, 1/10 and 1/2 of the
standard dose of the S1P receptor modulator or agonist, respectively; or about
1/30, 1/15 and 1/8; or about 1/10, 1/5 and 1/2.5 of the standard daily dose, or
about 1/10 or 1/4 of the standard dose. In an aspect, the kit comprises 0.5mg,
2mg and 10mg dosages. The kit may further comprise units for the standard dally
dosage of the S1P receptor modulator or agonist, e.g. compound A, or a sait or
prodrug thereof. The kit may also contain instructions for use.

4.2 A kit comprising units of medication of a Compound A or a salt or prodrug thereof
for administration according to the dosage regimen defined herein, whereby one or
more low-dose units of a dose strength below the standard daily dose of said
compound are provided for the initial period of treatment. In an embodiment, the
kit may comprise just one low dose unit of medication at a dosage strength
corresponding to an initial dosage of the S1P receptor modulator or agonist. A
patient may then take one unit of the low dose medication for a specified number
of days and then, optionally, two or more units per day on subsequent days until
therapy is commenced with a unit of medication that comprises the standard daily
dose of the S1P receptor agonist. In an alternative embodiment, the kit may
comprise @ number of low-dose units of medication with a range of dosage
strengths so that the patient can be administered one dosage unit per day, but the
amount of S1P recepior modulator or agonist administered can be titrated upwards
until therapy commences at the standard dally dosage. For example, the kit may
comprise 2, 3 or 4 e.g. three different dosage forms.
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In an aspect, the kit may comprise a pack, e.g. a pack containing 1-6 e.g. 24 e.g.
three different dosage forms. The pack may comprise individual storage portions
each portion containing the patient's daily dosage for a given day during the
course of treatment. The daily dosage may be made up of one or more of the
different dosage forms. In an aspect of this embodiment, the kit comprises a blister
pack containing 2-4 e.g. three different dosage forms in which the blisters in the
pack contain the daily dosages for administration to the patient during the initial
treatment phase, wherein the daily dosage is made up of one or more of the
different dosage forms. In an aspect of this embodiment, the pack e.g. the blister
pack may comprise a number of blisters comesponding to the number of days of
the initial treatment period. In another aspect, the blister pack may also contain
one or more blisters containing the final therapeutic dose e.g. so that the total
treatment period including the low dosage and therapeutic dosage form lasts for a
clinically convenient period of time e.g. one week or two weeks.

In yet another embodiment of the invention, there is provided:

51 A method for treating an autoimmune disease in a subject in need thereof,
cormprising administering to the subject, a daily dosage of compound A or a
pharmaceutically acceptable salt thereof, in an amount as herein above defined.

5.2. The method as defined in 5.1, wherein the autoimmune disease is multiple
sclerosis.
in yet another embodiment of the invention, there is provided:

6.1 A method for assessing the need or suitability of a patient for a treatment
regimen as described above (e.g. in any of the specified aspects or embodiments
of the invention), comprising the steps of:

(i) determining whether the patient to be treated with an S1P receptor modulator
or agonist is in a category for which the use of a treatment regimen as described
above may be beneficial; and

(i) if the patient falls within this category, treating the patient using a treatment
regimen as described above.

6.2  The method as defined in 6.1 wherein the patient may be in the above category if
he or she suffers from or is susceptible to heart failure, arrhythmias, high grade
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atrio-ventricular blocks or sick sinus syndrome or has a history of syncopal
episodes; or is undergoing beta blocker or anti-arthythmic treatment, e.g. is
under treatment with anti-arrhythmic drugs; or has undergone an interruption or
treatment holiday in the maintenance dosage regime e.g. a holiday of greater
than 4 days, greater than 6, 8, 10, 12 or 14 days.

The regimen of $1P receptor modulator or agonist which is administered to the subject
according to the invention may be given either during or at the beginning of an
autoimmune disease therapy, e.g. during the initial 10 days, or after an interruption of
81P receptor modulator or agonist therapy for example an interruption of more than 4
days, for example more than 6, 8 or 10 days, more than 12 days or more than 14 days.

Utility of an 81P receptor modulator or agonist dosage regimen in treating diseases and
conditions as hereinabove specified may be demonstrated in standard animal or clinical
tests, e.g. in accordance with the methods described hereinafter.

Example 1

Increasing doses of Compound A starting at 0.25 mg o.d. and ending at the maximal
therapeutic dose of 10 mg o0.d. are given to 28 subjects over 12 days as specified in
Table 1 below. A placebo group and a positive control group receiving the 10mg final
therapeutic dose are also included in the study (each of 14 subjects).

Table 1

pay |1 |2 [3 Ja [5 |6 [7 [8 [o J10 [11 [12

DT#1 0.25 (025 1025 |05 |1 2 4 8 10 {10 (10 |10
(14
subjects)
dose
(mg)

DT#2 025 (025105 (0751125 |2 3 5 8 10 |10 |10
(14
subjects)
dose
(mg)

Placebo |pbo [pbo |pbo |pbo |pbo |pbo |pbo | pbo | pbo | pbo | pbo | pbo
(14
subjects)
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10 mg |10 10 10 10 10 10 |10 |10 {10 {10 [10 |10
dose (14
subjects)

On Day -1 {baseline), subjects undergo baseline assessments including 24 hour holter
monitoring and telemetry assessments. Subjects remain on continuous telemetry,
starting before breakfast on Day -1 and proceeding throughout the administration period
up to Day 13 (24 hour after the last dose). Over this 13 day duration of continuous heart
rate collection for each subject, one heart rate value is obtained every minute (‘minute
unit heart rate’), representing the average heart rate value over that minute. The heart
rate database for each subject containg approximately 17,280 data points (13 days x 24
hr x 60 min).

Phamacodynamic and safety assessments are performed up to 24 hours post last dose.
Heart rhythm is assessed via 24hr continuous holter monitoring on Day -1, Day 1, Day
11 and Day 12. For each dosing for each subject, the drug is administered as closely as
practically possible to the time administered on Day -1. Safety assessments includes
physical examinations, vital signs and body measurements, 12-lead ECG evaluations,
standard clinical laboratory evaluations hematology, blood chemistry, urinalysis, adverse
event and serious adverse event monitoring.

The daily chronotropic effect is defined as the percent decrease in HR,,;, between two
consecutive days. It is calculated on days 1 to 12,

24-hour continuous Holter-ECG data are captured via a digital Holter monitor (12-lead,
on Days -1, 1, 6, and 8}, and transferred for interpretation and reporting. Holter
monitoring starts approximately at 7,00 and the time of dose administration is regarded
as the time “0 hours". Holler “cuts” are derived from the dataset at 1 hour intervals
starting from Day -1 and continuing for 24 hours or the end of the cleaned Holter
monitoring dataset.

Cardiac conduction intervals: arrhythmia monitoring includes the frequency and duration
of sinus pauses (»2 sec and > 3 sec) and atrio-ventricular blocks. Frequency and
duration of atrial and ventricular ectopy and sinus rhythm are also recorded.

The daily chronotropic effect is defined as the percent decrease in HRy, (minimum heart
rate) between two consecutive days. It is calculated on days 1 to 12,
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Results:
Heart Rate

The variation in daily minimum heart rate, HRp (minimum of 24 hourly mean heart
rates) over the course of the study is shown in Figure 1.

In the placebo group, daily average heart rate varied by approximately 5 BPM (bits per
min) over the course of the study with a trend for heart rate to increase approximately 3-
4 BPM from Day -1 to Day 2.

The compound A, 10 mg treatment group manifested a significant decrease in heart rate
of approximately 8 BPM from Day -1 to Day 1 followed by an increase in heart rate of
approximately 5 BPM from Day 1 to Day 2 and a further increase of approximately 3
BPM from day 2 to day 4. Both Compound A ftitration groups manifest a gradual
decrease in heart rate of approximately 1-2 BPM per day to give a total reduction of
approximately 4-5 BPM over the first seven days of the dose titration, following which,
the heart rate increased to approximately the placebo level over the next 2-3 days.

The inifiation of the 10mg dose of compound A on Days 8 and 9 of the study did not
result in a significant dip in heart rate compared to the heart rate measured in the
preceding days.

These results indicate that the use of a dose fitration regimen according to the invention
attenuates the negative chronotropic effect seen on Day 1 of compound A 10mg dose
freatment initiation.

Additional benefits

Table 2 below shows the number of veniricular and supraventricular ectopies (VEs and
SVEs respectively) and the total number of pauses greater than 2 seconds observed
during the frial for patients on all four arms of the study.

Table 2

T#1 DT#2 1o mg PBO
Categorykn=1q) [N=14)  [N=14) |N=14)
(%) (%) (%) (%)
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Total 010 ha1% b 171%) |1 (7.1%)
*
number* I o0 B1ambh 71%) R (14.3%) B 21.4%)
of SVEs
150 B (14.3%) b 28.6%) [5(35.7%) |4 (28.6%)
550 8 (57.1%) [ (64.3%) [6 (42.9%) |6 (42.9%)
Total -5 3 (21.4%) |3 (21.4%) 16 (42.9%) b (42.9%)
number” L 10 b 357%) |k (14.3%) |4 (28.6%) P (14.3%)
of VEs
1130 W (286%)5(35.7%) |1 (7.1%) |5 (35.7%)
30 D (14.3%) b 28.6%) [B(21.4%) |1 (7.1%)
Total o 10 13 (92.9%) [10 14
number* (71.4 (71.4 (100.0
of pauses] %) %) %)
>2secs [, 1 (7.1%) P 1(7.1%) P
v 3 (21.4%) 1 (7.1%) B (21.4%) b

*At any time during the 12-day treatment period.

This table shows that the second titration regimen DT#2 {in which the dosage is
increased in a Fibonacci sequence) gives a lower number of heart pauses greater than 2

seconds than the other active treatment regimens.
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CLAIMS:

1. A kit for treating multiple sclerosis comprising units of medication of 1-{4-(1-(4-cyclohexyl-
3-trifluoromethylbenzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid (Compound
A)

wherein the units each contain 0.25 mg of Compound A, and

wherein the units are for administration to a patient during an initial period of treatment and are
of a dose strength lower than a standard daily dosage of Compound A.

2. The kit according to claim 1, wherein the daily dosage on a specific day during the initial
period of treatment is the sum of the daily dosage on the previous 2 days.

3. The kit according to claim 1 or 2, wherein the number of days of the initial period of
treatment is 5 days.

4. The kit according any one of claims 1 to 3, wherein the kit comprises a pack comprising
individual storage portions, each portion containing the patient's daily dosage for a given day
during the initial period of treatment.

5. The kit according to any one of claims 1 to 4, wherein said units of medication each contain
a dosage strength corresponding to 1/8 of the standard daily dosage of Compound A.

6. The kit according to any one of claims 1 to 5, wherein the kit comprises daily dosages of
0.25 mg on day 1, 0.25 mg on day 2, 0.5 mg on day 3, 0.75 mg on day 4, and 1.25 mg on day 5.

7. The kit according to any one of claims 1 to 6, wherein the kit additionally comprises units
of medication of a standard daily dosage of Compound A.
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8. Use of a compound for treating multiple sclerosis in a patient,

wherein the compound is 1-{4-(1-(4-cyclohexyl-3-trifluoromethylbenzyloxyimino)-ethyl]-2-ethyl-
benzyl}-azetidine-3-carboxylic acid (Compound A)

wherein Compound A is for administration during an initial period of treatment of 5 days,

wherein Compound A is for administration via one or more units of medication, each unit of
medication containing 0.25 mg of Compound A,

wherein the daily dosage during the initial period of treatment is 0.25 mg on day 1, 0.25 mg on
day 2, 0.5 mg on day 3, 0.75 mg on day 4, and 1.25 mg on day 5, and

wherein Compound A is for administration at a daily dosage of 2 mg after the initial period of
treatment.
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Mean change in absolute lymphocyte count after multiple daily doses of
compound A in healthy subjects
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